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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE TMOJIOKEHHWM M TpeOOBaHUI K pe3yiabTaTam
OCBOCHHMSI OCHOBHOI 00pa3oBaTelbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepalbHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHLIETILIUUA TIpernoJiaBaHusi ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0Opa3oBaTeNbHbIE MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydawommuxcs 10-11 kimaccoB mnpu
oOydeHHH UX (u3MKe Ha 0230BOM YpPOBHE HAa OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYyeT TpeboBaHusim DPI'OC COO
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3aAlMKU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
ONPENENSIOTCA OCHOBHBIE LIETU M3YYEHHsS (PU3HKM HAa YPOBHE CPEIHEro OOLIEro
o0Opa3oBaHusl, TIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HMKHU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMS Kypca (pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOBI, BHICTYyIMAasl B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIkoapHbIN Kypc GU3HKK — CUCTEMOOOpa3yoIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OHMOJOTHEH,
dbu3myeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHWM  OMpEAeNsaeT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIyYeHHUs HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMHU U JPYTHUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydaronuxcs, B (opMupoBaHHE YMEHUU MPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeaHEro oomero oOpa3oBaHUS
MOJIOKEH PAI HWIEH, KOTOPhIE MOXKHO paccMaTpUBaTh KaK IPUHIMUIBI €T0
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA 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
oObeMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIseTCS
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 MHUPOBO33PEHUECKUMHU,
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 BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHUSAX O NPHUPOAE, TIpaHHIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE 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, OCYIICCTBISCTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUMX BEJIWYUH 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 KakK U3 OJHOIO paslena Kypca, Tak M MHTETpupys 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MmaTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOMKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

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

JlabopaTopHoe 00Opy/IOBaHHE MJIS YYEHUYECKHX TPAKTHYECKUX 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 M IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE HMX HMHTEIUVICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

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

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;

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

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

JlocTxeHne 3TUX 1enei 00ecreuynBaeTCsl pelieHeM CIeIyIONNX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJISIpPHYIO  (DM3HKY, OJJIEKTPOJAWHAMHUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH 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
bu3nueckoil MOJENbl0, 3aJad, MOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

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

e OBJAJCHUE METOJAaMHU CaMOCTOSTEIHHOTO IUIAHUPOBAHUS M IMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

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

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obpaszoBanus orBoauTcs 136 yacos: B 10 kimacce — 34 vaca (1 gac B Heneno), B 11
kiacce — 34 gaca (1 yac B Heenmo), B 12 kiacce — 68 gacos (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme MO (U3MKE TMepeyeHb JabopaTOPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
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 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TCOpUHU. [ paHUIBI TPUMEHUMOCTH (DU3UUYECKUX 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.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuueitHoe  nBmxeHwe. [[BuKeHHME  MaTepuaJbHOM 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>)KCHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MTepelayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

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

HaOnronenne ABWKEHHSI Tena, OPOILIEHHOTO MOJ YrioM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectn. IlepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, 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 U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

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

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u paOOThI CHIIBI ¢ U3MEHEHHUEM MEXaHWYECKOW DHEPTuur
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. Jduddysus. Xapakrep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

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



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpelHEd KWHETUYECKOM SHEpPrHuHM TEIUIOBOIO JBMKEHHS vacTul raza. I[llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJT OPTaHUYECKUX COECTMHEHUN.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3meHeHus. KommuecTBo TemioTsl U pabota. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonudecTBO TEMIO0THI pH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mporecce. [lepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.
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TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanuss HHEPrUM B TEIUIOBBIX MamuHax. KoadduumueHnt mnose3noro
nericTBus TeruioBod mamuHbl. [{ukn KapHo um ero kod>pduuMeHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOAUIBHUK, KOHIUIIIOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEM HSHEPrHM Teja IPH COBEPIICHHH PaOOTHI: BBUICT
npoOku u3 OYyTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHenue BHYyTpeHHEH SHEpruu (TeMIiepaTyphl) Tejia Mpu Terionepeaaye.

OneiT Mo aauabaTHOMY paCIIUPEHHIO0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3mepenue yaeapHOu TENI0EMKOCTH.

Tema 3. Aecpecamnuvie cocmoanusn eeuyecmea. Dazosvie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarus. Mcrnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEJIbHAs BJIAXHOCTh BO3ayxa. HacelueHHsIi map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaioB. JKuakue kpuctamisl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoanHamMuka



Tema 1. Inekmpocmamuka

OnekTpu3anus Tel. ODJEeKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHU, DUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbIi AIEKTPUYECKU 3apsia.
OnekTpudeckoe rmojie. Hanpsok€HHOCTh — AnekTpuueckoro mojisa.  [IpuHiun
CYHEPIIO3ULAN DJICKTPUUECKUX ToJieH. JIMHUM HanpsKEHHOCTH AIIEKTPUUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUDNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jvanexrpudyeckasl MPOHUIIAEMOCTb.

DnekTpoéMKocTh. KonageHcaTop. DIEKTPOEMKOCTh IIIOCKOTO KOHJEHCATOpA.
DHeprus 3apsKEHHOT0 KOHIEHCATopA.

TexHu4eckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN anmapar, CTpyHHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HaAIEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyecKas 3aiuTa.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U AUAJICKTPUUYECKOW NPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 3eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbsiii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuna toka. [IoCTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenpHOE, TApPALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

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

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE COMPOTUBIECHHWE HCTOYHHKA TOKA.
3akoH Oma 111 OJTHOM (3aMKHYTOM) 3JIeKTpHuecKor nenu. KopoTkoe 3ambIkaHue.



DOnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJIEHUS] METAJUIOB OT TeMrepaTypbl. CBEpXIIPOBOAUMOCTb.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. Cob6cTBeHHas U MpUMECHast MIPOBOJANUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OnexkTpuyecknuid TOK B  pacTBOpax M  paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

DIeKTpUYecKuii TOK B ra3zax. CaMOCTOSTENIbHBIA M HECAMOCTOATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKA, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, OITYIPOBOJIHUKOBBIHN TMO0/1, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CHITbl TOKa U HaIIPSKECHUS.

3aBHUCHUMOCTb COIIPOTMBIICHUS LWIMHAPUYECKUX HPOBOJHHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuania.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wu3MepeHue DdIEeKTPOABWXKYIIEW cuiibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHUCUMOCTb CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOANMMOCTD TNOAA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydeHne cMEmaHHOI0 COEINHEHUS PE3UCTOPOB.

W3mepeHne 3JIEKTPOABUKYIIEH CUIIbI MCTOYHUKA TOKA M €ro BHYTPEHHEIO
CONPOTHUBIICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
Ouonoruu, XMMuM, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
NMO3HAHUA: SIBJICHWE, HAay4HbIA (akT, runoresa, (pusmyeckas BeIMUYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUu,
napaboia, runepooia, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:



CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIMHA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABMKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEII00OMEH JKUBBIX OPraHU3MOB (BHABI TEIUIONEpPEIaur, TEIUIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SABJICHUS B )KUBOUM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIUJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJICKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIUTUYECKAS IUCCOLMAIS,
rajibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JBHXKEHUN C HMCIOJIb30BAHHMEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIUITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAaHECHUSA
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIPyTHe), JABUTATEIb BHYTPECHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBOM XOJIOAUIBHUK, KOHIUIIMOHED, TEXHOJIOTHU
MOJyYEHUsS COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIEC HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TaTbBAHHKA.
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Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. InNeKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHbIE ~ MarHuThl.  B3auMoaelcTBHE  TOCTOSSHHBIX ~ MarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKIWU. KapThHa JWHWUNA MarHUTHOM
WHYKIIMH T0JISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOKoM. KapTuHa JHHUN WHIYKIUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKHA ¢ TOKOM. OnbIT DpcTena. BzanmoieiicTBre NpOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOM YacTULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHON
WHIYKIUU. ODJEKTPOJBWXKYILAs Cujla WHIAYKIHU. 3aKOH BJIEKTPOMArHUTHOW
nHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe IMoje. IDICSKTPOABWKYIIAs CHJIa HHAYKIAH B
IIPOBOJIHHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MArHUTHOM MOJIE.

[IpaBuiio Jlenna.



NHnykTUBHOCTh.  SIBIEHME CAMOMHIYKLIMHU. OJIEKTPOJBHXKYILAs Ccuja
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckre yCTpONCTBA W MPAKTUYECKOE TPUMEHEHHUE: TOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAZHUMHblE KOJ1€0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJIeOaHUSI.
["apmonnyeckue konedanus. Ilepumoa, wacrora, amrmumryga u (aza xoseOaHUU.
IIpyXVHHBIN MasATHUK. MaremMaTU4eCKU MasTHUK. Y PaBHEHHUE TapMOHHUYECKHUX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJCOAHHS B
UJCATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouiux kKojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosieOanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUSL.

[lepemennbiii  TOK. CHUHYCOMJANbHBII MEPEMEHHbIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsKEHUS.



Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE AMIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyecknue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOmronenue pezonanca.

CB0OOOIHBIE IEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcumwinorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu MOCIEIOBATEIRHOM COCAWHEHUU PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb JTUHUY 3JEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOJa MaJbIX KoJieOaHUI Tpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HUccnenoBanne TmEpEeMEHHOT0 TOKa B I[ENH M3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss | JUiMHA BOJHBL. [lomepeuHble W MPOJOJIbHBIE  BOJIHBI.
HNuTtepdepenus u iuPppakuus MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekrpomarautHo#t BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMJIeHUE, NoJisapu3anus, Judpakius,
unrepdepeniuss. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >JeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/Ibl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu



O6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOIOIbHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u qudpakiud MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnronenue cBsi3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYIO0H W
YacTOTOM KOJIEOaHMIA.

HccnenoBanne  CBOMCTB  AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoimHENHHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbIli HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npenomiicHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojg MOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

ColOuparomue W pacceuBaromyde JuH3bL. ToHKas JuH3a. DOOKycHOe
pacCTOsIHME W ONTHYEcKash cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeJIUYEHUE,
JJaBaeMoe€ JIMH3O0M.

[Ipenenbl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakuuonHas pemérka. YcloBUe HaOIOIEHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToamnmapaT, TPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacnpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpakeHHre. Mozellb CBETOBO/A.

HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.

Mopenu MuKpocKona, TeJIeCKona.



Hab6mronenune naTepdepeniuu cBera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TonydyeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3MepeHnue rnokasaress NpeJIoOMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

I'panunel  IPUMEHMMOCTH  KiacCuyeckor — MmexaHuku.  [locrynarel
CIIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DWHILITEWHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHUE BPEMEHU U COKpaIIECHUE
JUTVHBI.

DHEeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SHEPrUEN U UMITYJIbCOM PEISATHUBUCTCKOW YaCTULBI. DHEPIHUs
MTOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Heprum (HOTOHA C €r0 YaCTOTOM. DHEprHs
U UMIyJbC (poTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CrosneroBa. 3aKOHBI
dbororddexra. YpaBuenue OiHmretna mis dortodddexra. «KpacHas rpanuia»
dbotorddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboToaTUMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEMIHETO (poTodddekTa.

Ceeroauop.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -YaCTHIL.
[Inanerapnas mopens aroma. [loctynater bopa. M3myuenne u moryomeHue



(GOTOHOB TpU TEpexoAe aroMa C OAHOTO YPOBHS SHEPTrUU Ha Apyroi. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.
BousHoBBIE cBOVicTBa yacTull. Bosnsl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JTyaJIu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue JIMHeHyaThIX CIEKTPOB U3ITyYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul
Habronenue TMHeHYaToro CeKTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOeHUS sAnpa. OTKpwITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuo  cocTaBa
paauoakTuBHOrO wu3nydeHus. CpoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
Binsinue paanoakTUBHOCTH HA KUBbIE OPTaHU3MBI.
OTtkpeiTHE TpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30tormsl.
Anbda-pacnan. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3ITydeHHE. 3aKOH PAaJIMOAKTHUBHOIO paclaja.
OHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.
Snepnsbie peakunu. [lenenue u cuHTe3 A€p.
SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.
MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.
dyHpamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKkoi KapTHHBI MUpa.
TexHn4eckue yCcTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
CU€TUrK MOHU3HUPYIOIINUX YACTHLI.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl
HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUMKH

Drarnsl pa3BUTHs acTpoHOMUH. [IprKiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMHH.



Bupa 3Bé3nHoro Heba. Co3Be3nusi, sIpKU€ 3BE3NBI, MUIAHETHI, UX BUAUMOE
JIBUKCHUE.

ConHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoyHIA W 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJacC —
CBETUMOCTB». 3BE3/IbI TJIABHOM IOCIIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABJICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne u aBwxkeHue CosHIA B
['amaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToOBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUMU.

Vuenuueckue nabnrooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKECHUH ISl ONpeIeNICHUsI TI0JIOKEHNSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

HaGmronenus B Teneckon JlyHsl, muianet, Mueunoro [1ytu.

O06o0maroniee NOBTOPEHUE

Ponpr ¢u3uku uW acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATHYECKOM cepax AeATeTbHOCTH YEIIOBEKa, POJIb U MECTO (DH3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHUPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpaA, MECTO
(bU3NYECKOM KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEAICTaBICHUHN O PUPO/IE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocylecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3€M € KypcamMH MaTE€MaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIO/ICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MO/IETb, U3MEPECHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKHUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,



MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKU MOJ00US TPEYrOJHHUKOB,
OTpe/ieNieHUE TIOMAAH MIOCKUX (GUTYp 1 00bEMA Tell.

buonocusa: snekTpuueckue SBICHUS B KMUBOW MpUpoOJE, KoyeOaTeabHbIE
JBIKEHHUS B SKMBOW MPUPOJIEC, ONTHYECKUE SIBICHUS B KMBOU MpUpoje, JeHCTBUE
paaualuu Ha >KMUBbI€ OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTALIMYECKAsE CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIu3.

l'eocpagusa: wmarHuTHBIE TONIOCA 3€MJIM, 3K MArHUTHBIX Py,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHUAWA 3JEKTPOINEpENady, TEeHepaTop NEPEeMEHHOro TOKa,
ANIEKTPOJBUTATENNb, WHAYKIIMOHHAS I€4Yb, pajap, pPaauONpUEMHHK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
COJIHEYHas Oatapesl.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 11O
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 M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIUXCA PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHHI, COOTBETCTBYIOIIHUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
OIBITA U OIbITA AEATEIBHOCTU B IPOLIECCE pealM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMNA 00YUaIOIIErocsl KaKk akTUBHOIO H
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aMMOJIEUCTBOBATH C COLMAIIbBHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K T'OCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pEIIEHUs,
OPHUEHTHUPYSACh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4)3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



S)Tpya0BOro BOCIMTAHMS:

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

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

6)3K0JI0TrN49eCKOr0 BOCIIUTAHMSA

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHUE TJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

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

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

7)IeHHOCTH HAYYHOI'0 MO3HAHMS:

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

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH 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 HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciiegoBarejbcKye 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 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 HAIPABICHUS PA3BUTHI COOCTBEHHOW AMOLIMOHAIBHOM chepsl,
OBITH YBEPEHHBIM B ce0€;

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

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

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

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

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyudenuss B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUNA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU JACSATEIIbHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuaabHas TOUKa, MHEpLUaAJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPAOE TEJNO,



UJeadbHbIA Ta3, MOJEIU CTPOCHUSI Ta30B, XKUIAKOCTEW W TBEPABIX TN, MPHU
pereHnn (PU3NIECKUX 3a]1a4;

pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOCHHS BEUIECTBA U
ANEKTPOJUHAMUKHN:  PaBHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBI>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, HHEPIUS,
B3auMojecTBue Ten, uddy3us, OPOYHOBCKOE NBWKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIIOBOE
paBHOBECHE, CBSI3b MEXY MapaMeTpaMu COCTOSIHUA ra3a B U30IpoIleccax;

OMKCHIBATh MEXAHMYECKOE JBIKEHUE, WCIONb3Ys (DU3NYECKUE BEIUYUHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHuEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIusi, MeXaHU4ecKas
paboTa, MexaHMYecKass MOINHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEIMYHMH, WX OOO3HAYCHUS U €IUHMUIIbI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUHMHY C APYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi SHEPrysi XaOTUYECKOrO JBHXKEHUSI MOJIEKYJ, CPEIHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJTMYECTBO TEIUIOTHI, BHYTPEHHSSI YHEPTUsl, paboTa rasa, nmpu
OMMUCAHUU MPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICI HCIOJIb3YEMbIX BEIUYHH,
uX O0O0O03HAUYECHHUS W EIUHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIONB3Ys (U3MUECKHE
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPaHEHUSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, HPUHIUI PABHONPABUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
aOCOJIOTHOM TeMIEepaTypoi, NEpBBbIM 3aKOH TEPMOIUHAMUKH, IIpA  ITOM
pa3IMyaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA, €T0 MAaTEeMaTHYECKOE BBIPAKEHUE U
yciioBus (TPaHUIIbI, 00JACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBHUS WX 0€30MacCHOTO HCIIOJIb30BaHUS B
MMOBCEIHCBHOM XU3HU;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHU, MpHU 3TOM
dbopmynupoBath MpobOiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,



coOnpaTh YCTAaHOBKY M3 MPEIIOKEHHOT0 OOOpYJOBaHUs, IMPOBOJIUTH OMNBIT H
(GbOopMyIMPOBATh BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUsI M MCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCITOJIb30BAaHUEM NPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOTYYEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEITUYHH B
BU/JIE TAOJIUII U TpaUKOB, JeNaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEeI0BaHNUS;

coOJII0/1aTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HUCCIEIOBaHUN B
paMKax ydeOHOTO »JKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U IPOEKTHOU
JEATEIbHOCTH C MCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIa0OPATOPHOIO
000opy1I0BaHUS;

pemarh pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJIENbIo,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOAMMBbIE I €€ PEIICHHs, TPOBOJUTh PACUYEThl M OLEHUBATh PEATbHOCTh
MOJIy4YEHHOTr0 3HaueHus (PU3NUECKON BEINUNHBI;

pelIaTh KaueCTBEHHBIE 33JaUl: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYXIEHUH C OMOpOl Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;

UCIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
UH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEICTABJICHUS YYEOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIINH, MOTYyYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTyYaeMyro HH(OpMaLHIO;

MPUBOUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLIECCOB OKPYKAIOLIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpH OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B IPyMIE C BHIOJHEHUEM PA3IUUYHBIX COIIMAIBHBIX POJICH,
IUTAHUPOBATh pabOTy IPYMIIbl, PAlMOHAIBHO PACHPENENIATh 00513aHHOCTU U
IUTAHUPOBATh JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aI€KBaTHO OIICHUBATD
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCMaTpUBaEMOi IpOOIeMbl

K konny o0yuenus B 11 kjacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YYAIOUINXCS YMEHHIA:



JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON JEATEIBHOCTH JIOIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3HUECKUX MOJIETeH:
a0COJIIOTHO TBEPJIOE TEJIO, UCATBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, KUJIKOCTEH U
TBEPJBIX TEJ, TOUECUHBIN JIEKTPUUECKUN 3apsi]l IPU peIIeHU (PU3UUECKUX 3a7a4;

pacro3HaBaTh (PU3HYECKUE SIBICHUA (IIPOIECCHI) U OOBSICHATh UX HA OCHOBE
CTpPOEHHUE XKUAKOCTEH M TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tell MPU HarpeBaHUU
(oXJMaxxJIeHun), TEIUIOBOE paBHOBECHE, HCIAPEHUE, KOHJEHCAIMs, IUIaBIICHUE,
KpUCTAJUTA3alMsl, KUIICHUE, BJIAXKHOCTh BO3AyXa, MOBBIIICHUE AABJICHUS Ta3a Mpu
€ro HarpeBaHUM B 3aKPBITOM COCY/I€, CBSI3b MEK/y MapaMeTpaMu COCTOSIHHS rasa B
U30IPOILIeCcCax, JIEKTPU3AIUS TEN, B3aUMOICHCTBUE 3aPs/I0B;

ONMCHIBATh H3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBIICHHUS,
UCHOJB3Ysl (PU3MUECKUE BEJINYUHBL: BHYTpPEHHSIsI DJHeprusi, pabora rasa,
KO3((PUIIMEHT TMONE3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATeNsl; IpPH ONUCAHUU
NpPaBUIbHO TPaKTOBaTh (PU3MYECKUI CMBICT HCHOJb3YEMBIX BEIWYUH, HUX
00O3HAaYeHUsT W EAUHMIBL, HAXOAUTh (OPMYJbL, CBS3bIBAIOIIME JaHHYIO
(pU3MYECKYIO BEIMUUHY C IPYTMMHU BEJINYNHAM;

OIMCHIBATh U3YUYECHHBIE FIIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKUE
ABJIEHHSI (ITPOLIECCHI), UCTIONIB3Ysl (PU3MUYECKHE BEIUUYMHBI: ANEKTPUUECKUI 3apsi,
AIEKTPUUECKOE MOJIe, HAMPSKEHHOCTD MOJISA, MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB;
Py ONMHUCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUN CMBICT HCIOIb3YyEMbIX
BEIIMYMH, MX OOO3HAUYCHUS] M €IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JTAHHYI0 (U3UYECKYI0 BEJIMYHUHY C APYTUMH BEIMUYUHAMU,

aHANIM3UPOBaTh (PU3MYECKHE TMPOILECCHl U SIBJICHUS, UCIOJIb3Ys (PU3HUECKHE
3aKOHBl U MPUHLMUIBI: Ta30BbIE 3aKOHBI, CBSI3b CPEIHEH KUHETUYECKON SHEpruu
TEIJIOBOTO JIBIKEHUS MOJIEKYJI C a0CONIOTHOM TeMIiepaTypol, NMepBbIA 3aKOH
TEPMOJMHAMUKHU, TPHU 3TOM pPa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BhIPAKEHUE U yCIOBUS (TPaHHULIbl, 001aCcTH ) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE MPUHLMIBI JACHCTBUA MAaIllMH, HOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHS UX O€30MACHOTO UCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HH;

BBIMIOJHATh HKCHEPUMEHTHl 10 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
MIPOLIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, NpPHU 3TOM
dbopmynupoBaTh TpobiieMy/3agadyy M TUIOTE3y Yy4eOHOro HKCIEPUMEHTA,
coOupaTh YCTAHOBKY M3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
(dbopMynupoBaTh BHIBOJBI;



OCYILIECTBISTh MPSIMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, PU
TOM BBIOHMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS U HCIOIb30BAaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (PU3NYECKUMHU  BEJIWYMHAMH  C
UCIIOJIb30BAaHUEM INPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
¢ukcupoBaTh pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIMYUH B
BUJIe Ta0nuIl U TpauKOB, AENaTh BBIBOBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOTO TpyJa MPHU IPOBEICHUM UCCIECJOBAHUN B
pamMKax Yy4eOHOTrO SKCHEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCHOJIB3Ys (PHU3UUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUSA 33/1a4U
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYMHBI U (HOPMYIIHI,
HEOOXoAUMbIEe i €€ PElIeHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATBHOCTH
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPANBATh JOTHYECKU HENPOTUBOPEUUBYIO
LIEIIOYKY PACCYXKIECHUM C ONOpOM Ha WM3Yy4YECHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3nYeCcKue ABIICHUS,

UCIIOJI30BaTh ~ MpPU  PEIIEHHH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAILIUN
U TIPEICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYyYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYKAIIIET0 MHUpPAa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Uit obecrieueHus: 6€30MacHOCTU MPHU OO0palleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 3J0POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;

paboTarh B rpyIIEe C BHITOJIHEHUEM PA3JIMYHBIX COIIMANBHBIX POJIEH,
IJIaHUPOBATH PA0OTyY TPYMIIbI, PALIMOHATILHO PACTIPEAEISITh O0S3aHHOCTU U
IJJAHUPOBATH JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYAIUsAX, aI€KBAaTHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE paCCMaTpUBAEMOM IPOOIEeMbl

K xonmy oOyudenuss B 12 kJjacce mpeAMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX pOJib U MeCTO (U3UKK B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H



TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
buznyecKoil KapTUHBI MUPA,

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3yYEHHBIX (U3UYECKUX MOJICTICH:
TOYCYHBIM AJICKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOUYHHMK CBETA, sepHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sipa IMpU pelieHUuu (U3NISCKUX
3a/1ay;

pacro3HaBaTh (PU3HYECKUE SIBICHUA (IIPOIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB JICKTPOJAMHAMUKHN M KBAHTOBOU (DU3UKH: DJICKTPUYECKAs MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBHUS TOKAa, B3aWMMOJICHCTBHUE
MarHuToOB, OJJICKTPOMAarHUTHAas WHAYKIMS, JACHCTBHME MAarHUTHOIO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpoCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
uHtepdepernus, audpaknmus W MOJIpU3aIlds CBETa, JUCIEPCHS  CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEeKTpa aTomMa BOJOpPOJa, €CTECTBEHHass U HMCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOMCTBA BEIIECTBA (PIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOJUMOCTH  Pa3JIMYHBIX  Cpel) U
AJICKTPOMArHUTHBIE SBJICHHS (MPOIECCHI), HCMOB3YysS (PU3HYECKHE BEIMYUHBI:
AIIEKTPUUYECKUN 3apsijl, CUJia TOKa, DJIEKTPUUYECKOE HAIpPSIKEHUE, IICKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIMS MarHUTHOTO TMOJisA, cuia Awmmepa, cuia JlopeHma, HWHIYKTHBHOCTH
KaTYIIKH, SHEPrys AJIEKTPUYECKOr0 M MArHUTHOTO IIOJIeH, MEpHOJ M YacToTa
KoJieObaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M CWia TOKa B TPOIEcce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsIHUE U
ONTUYECKasl CWUJIa JIMH3bI, MPU OMUCAHUM MPABUIHLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMBIX BEIMYMH, HMX OOO3HAUYCHHS W CIUHHMIIBI, YKa3bIBaTh
dbopMysbl, CBSA3BIBAIONIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYNHAMM;

OMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIOIb3Ys
dbuznyeckre BETUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsl U UMIYJIhC (POTOHA, MEPUO/I TIOJTypaciaaa, YHEPTUs CBSI3H
aTOMHBIX S7Ep, IPU ONHCAHWHM IIPAaBWJIBHO TPAKTOBATH (DU3UUYCCKHH CMBICT
UCIIOJB3YEeMbIX BEJIMYUH, MX OO0O3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JAaHHYH (U3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYUCIISATH 3HAUCHUE (DU3NUSCKON BEIUINHBI,

aHAMM3UPOBATh (PU3MUECKHE MPOIECChI U SBJICHUS, UCIONB3Yys (U3HUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBLHOTO U MapajieIbHOTO
COCIMHEHHUs TMPOBOIHUKOB, 3akoH Jlxoyns—JIeHia, 3aKOH 3JIEKTPOMarHUTHOU



WHIYKLUH, 3aKOH NPSAMOJUHEHHOTO PacipOCTPaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DUHIITEWHa st PoTodddekrTa,
3aKOH COXPAHEHMSI 3HEPruH, 3aKOH COXPAaHEHHS HMMITYJbCA, 3aKOH COXPAHECHHSI
IIEKTPUYECKOTO 3apsA/a, 3aKOH COXPAHEHMsSI MAacCOBOIO 4YMCIIA, IMOCTYyJaThl bopa,
3aKOH paJMOAaKTUBHOIO pacnaja, pu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIbI, OOJACTH)
NPUMEHUMOCTH;

OIIPENENISITh HAIIPaBJICHUE BEKTOPA MHAYKIIMHA MATHUTHOTO IOJIsI IPOBOJHUKA
C TOKOM, cuiibl AMrnepa u cuisl JlopeHua;

CTPOUTh U OIUCHIBaTh H300pAKEHHUE, CO3JaBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIIIOJIHATh JKCIIEPUMEHTHI MO MCCIEIOBAHUIO (DU3UUECKUX SIBIICHUUA H
IIPOLIECCOB € HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUM: IIPU 3TOM
dopMynupoBarh mpoOieMy/3ajady M TUIOTE3Y Y4YEOHOro HKCIEPUMEHTa,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOT0 OOOpYIOBaHUS, MPOBOJUTH ONBIT H
bopMyIUpOBaThH BBIBOBI,

OCYUIECTBJIATh NPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaThb W3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCHOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpPOBATh
pe3yabTaThl MOTYYEHHON 3aBHUCHUMOCTH (PM3MYECKUX BEJIMYMH B BHUJAE TaOIUIl U
rpauKoB, AeNaTh BbIBOBI IO Pe3yJibTaTaM HCCIEAOBAHNUS;

co0o1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUHM UCCIIEIOBAaHUM B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
NEeSATEIbHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
00opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOoOXoauMble NJisi €€ pellleHUs, TPOBOAUTh PacyE€Thl M OLIEHUBATh PEaJIbHOCTh
MOJIy4YE€HHOTO 3HaueHUs (PU3NUECKOMN BEINYNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHUBYIO
LEMOYKY PACCYXIEHUN C OMOpOoM Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

UCIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSPHON MHGOpMAIUK, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh M0JIy4aeMyt0 HH(OPMALUIO;



OOBSCHATh TPHUHIUIBI JCHCTBUS MAIINH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO UCIOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHUE MPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCITOJIB30BAaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCETHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBECHUS B OKPY KaIoIlel cpejie;

paboTaTh B Trpynmne C BBHIIIOJHEHUEM pPa3JIMYHBIX COIUAIBHBIX PpOJICH,
IJIAHUPOBAaTh palbOTy TPYIIbl, pPalMOHAIBLHO pacHpeiesaTh O00sS3aHHOCTH U
IJIAHUPOBATh JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.

CBSI3b C PABOYEM ITPOT'PAMMOM BOCIIUTAHUS

Peanu3zanus neparorndeckMMu pabOTHUKaMU BOCIIUTATENILHOTO MOTEHIIMATIA
YPOKOB (hM3HKE MPEATONaraeT cileayroliee:

- YCTaHOBJICHHE JOBEPUTEJIBHBIX OTHOLICHHUH MEXAY NeAarorndeckum
pabOTHUKOM W OOYYaroIIMMHUCS, CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCHPHUSITHIO
oOydaromMMucsi  TpebOBaHMI W  MpPOoCchO0  MENaroruyeckoro  pabOTHHKA,
NPUBJICYCHUIO MX BHUMaHHUS K 0OCyX)JaeMoil Ha ypoke uHpopmanuuy,
aKTUBH3ALMU NTO3HABATENILHOM JESITEIbHOCTH;

- MOOYXAeHNEe 00yJaroIuXcs coOM0IaTh HA YPOKE OOUIEIPUHSTHIE HOPMBI
MOBEJICHMUSI, TTPaBWIa OOIICHUSI CO CTapIIUMU (TIEJarornyeCKuMU pabOTHUKAMM) U
CBepCTHUKaMH  (OOydYarolmMMHCS), TPUHLUMUNBI  Yy4eOHOW  JUCHMIUIMHBI U
CaMOOpIraHU3aLnu;

- TpUBJICYCHHE BHUMAHUS OOYYAIOIIUXCS K LIEHHOCTHOMY AacHeKTy
U3y4aeMbIX Ha YpOKax sIBIICHUH, OpraHu3anus ux paboThl ¢ MOJy4yaeMoil Ha ypoke
COLMAJbHO 3HAUMMOM HH(pOpManued — MWHUIMHPOBaHHE €€ O00CYXKIeHus,
BBICKA3bIBAaHUSI 00YYAIOIIUMHUCS CBOETO MHEHHUS TI0 €€ MOBOAY, BHIPAOOTKH CBOETO
K HEH OTHOILICHMSI;

- HMCHOJb30BAHUE BOCHUTATENbHBIX BO3MOXHOCTEH COJlepKaHUs y4eOHOTO
npeaMeTa uepe3 JAEMOHCTPALMI0 OO0ydYalolluMCs MNPUMEpPOB OTBETCTBEHHOTO,
IPaKJAHCKOTO TOBEJCHUS, MPOSBICHUS YEJIOBEKOIIOOUS U A00POCEpPACHHOCTH,
yepe3 MoJ00p COOTBETCTBYIOIIMX TEKCTOB [UIsl YTEHHUS, 3a4ad i peuieHus,
NPOOJIEMHBIX CUTYALMH 17151 00CYKIEHHS B KJIacCe;

- MPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (POpM pabOThl ¢ 00yUarOIIMMHUCS:
UHTEIJIEKTYaJIbHBIX ~ UIP, CTUMYJIMPYIOIIMX IO3HABATEJIbHYIO  MOTHUBALUIO
oOyJaromuxcs; AUJAKTUYECKOTO TeaTpa, /€ IOJyYeHHbIE Ha YpOKE 3HAHMS
OOBITPBIBAIOTCA B TeaTPAJbHBIX MOCTAaHOBKAxX; JAHMCKYCCHUH, KOTOpbIE MJaroT
OOy4arolmuMcsi BO3MOXKHOCTh TMPUOOPECTH OMBIT BEIEHUS KOHCTPYKTHBHOTO



JMasora; TpymnmoBOd palboThl Wi pabOThl B mMapax, KOTOPbIE y4aT KOMAaHIHOW
paboTe 1 B3aUMOJICUCTBUIO C APYTUMH JI€TbMH;

- BKJIFOUYEHUE B YPOK UTPOBBIX MPOLELYP, KOTOPBIE MTOMOTAIOT MOAAEPKATh
MOTHUBALIMIO OOYYaIOIMMUXCA K MOJYYEHUIO 3HAHUN, HAJAKUBAHUIO TMO3UTHBHBIX
MEXKJIMYHOCTHBIX ~ OTHOLIEHWM B  KjJacce, IOMOTal0T  YCTAHOBIJICHUIO
no0OposkenaTeabHOM aTMocdephl BO BpeMs YpOKa;

- opraHuzanus medcrBa  MOTHMBUPOBAHHBIX U 3PYJUPOBAHHBIX
oOydaromuxcss HaJ WX HEYCIEBAIOIMIMMHU OJHOKIACCHUKAMH, MJAlOIIer0 UM
COLMAJIBHO 3HAYMMBIN OIBIT COTPYAHUYECTBA U B3aMMHOMW IMOMOIILIH;

- HHULIUAHPOBAHHE W TOIAEPKKA HCCIEHOBATEIBCKON JEATEIbHOCTH
oOydJarommxcss B paMKax peain3allid WMH WHIUBUAYAIbHBIX W TPYIIIOBBIX
UCCJENOBATENbCKUX  MPOEKTOB, YTO JacT OOy4YaroIMMCS  BO3MOKHOCTh
NpUOOPECTH HABBIKM CAaMOCTOSITEILHOTO PEIICHHUS TEOPETUYECKON MpOoOJIeMBbl,
reHepupoBaHus U opopmiIeHUs] COOCTBEHHBIX UCH, YBAXKUTEIBHOTO OTHOIICHUS K
qy)KUM ujaesM, o(opmieHHbIM B paboTax Jpyrux HccieaoBaTelield, HaBbIK
yOJUYHOTO BRICTYIUUICHUS TIEpe1 ayAUTOpUE, apryMEHTUPOBAHUS U OTCTaUBaHUS
CBOEU TOYKHU 3PEHUS.

PesynbraThl enuHCTBa yY4eOHOW W BOCHUTATEIBHOW  JIEATEIBHOCTH
OTpaXX€HbI B pazjiesie paboueld mporpamMmbl «JIMYHOCTHBIE PE3yNbTaThl U3YUCHHUS
ydeOHoro npeamera « Ou3nKe» Ha YPOBHE CPETHEr0 00I1Iero 00pa3oBaHUs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM uugposbie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1.OU3UKA U METO/Ibl HAYYHOI'O 1IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pazneny 2
Paznen 2.MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON 9 1 bubnuoreka [IOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL > 1 https://m.edsoo.ru/7f41bf72
11 KJIACC
OCHOBBI TEpMOIUHAMU 5



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

AI‘pCFaTHBIe COCTOAAHHA BCUICCTBA.

bubmuoreka [JOK

3.3 ®dazoBbIe IEPEXOIbI ° https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4.9JIEKTPOIUHAMUKA
1 MeKTpoCTATHKA 10 Eggg;;?:;iggﬁmmf?z
49 [TocTostHHBII 251eKTpUYecKuil TOK. Toku 12 bubnnoreka [JOK
B Pa3JIMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Htoro no paznemny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

12 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1.2JIEKTPOAUHAMHUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMAarHUTHbBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBbHOCTHU

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznen 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ngj;ﬁf;igroulé £41097¢
Hroro no pasneny 7
Paznen 6.OBOBILIAIOLIEE IIOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE

Ne ara nudpoBLIe

Tema ypoka Koutpoububie IlpakTunuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®du3nka — HayKa 0 IpUpo/Ie.

1 Hayunsie MCT(}),K bl nofHapHIfﬂ 1 bubmmorexa [JOK

o A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero MUpa
Ponb 1 mecTo dusuku B

5 (hopMUPOBAHUHM COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATETbHOCTH JIIOICH
MexaHuyeckoe ABUKEHUE.

3 OTHOCHUTENIBHOCTH MEXaHUYECKOTO 1 bu6mmoreka [IOK
nerxeHus. [lepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IpsIMOJIMHEWHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE PSIMOIMHENHOE 1 bubnuoreka [IOK
JIB)KEHUE https://m.edsoo.ru/ff0c372e

6 CBobOoHOe nageHue. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO TTa/IEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe 1BUXEHHUE.

7 JIBr>keHUEe MaTepUaIbHOM TOUKH 110 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Tpunuun otHOcuTENnbHOCTH ["anues. 1 bubnnorexka [JOK
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NHepuuanpHble CUCTEMBI OTCUETA.
[Tepssiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

bu6mmoreka [IOK

9 CyNepro3uIuu cuil. BTopoii 3akon
yrep H P . https://m.edsoo.ru/ff0c3be8
HreroTona nist MaTepuanbHOM TOUKU
Tpetuii 3akon HerotoHa nst bubnnoreka HOK

10
MaTepHabHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumia

11 TsorecTH. [lepBas kocMudeckast bubamorexa LOK

PP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoadduumeHT tpenus.

13 Cuna Czl'[ OTI/IBJIeI({I)I/Iq:I npu BnieHI/H/I bubmorexa HOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUAKOCTH WM ra3e
[TocTynarenbHOE U BpamaTesibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cuisl. [liieuo cumel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TElA
NMnynsc MmaTepralbHOM TOYKH,

15 CUCTEMBI MAaTEPUAIIbHBIX TOYEK. bubnnorexka [JOK
Nmmynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBUKEHUE
PaGoTta u MOIITHOCTH CHITBIL.

16 Kunernueckas sHeprust bubnnorexka [JOK
MaTepuaabHOW TOUKH. Teopema 00 https://m.edsoo0.ru/ff0c4502
W3MEHEHUN KMHETUYECKOW SHEPTUH

17 [ToTenunanbHas 3HEPTHUs. bubnnorexka [JOK
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[ToTenumanpHas SHEPTUs YIPYTo
ne(OpMUPOBAHHON MPY>KUHBI.
[ToTenunanpHas Heprus Tena BOIU3U
ITOBEPXHOCTH 3eMIIN

https://m.edsoo.ru/ff0c461a

18

19

20

IloTeHnManbHbIE M HEMOTEHIMAJIbHEIE
cuiiel. CBA3b paboThHI
HEMOTEHIUAJIBHEIX CHUJI C U3MEHEHHEM
MEXaHWYECKON PHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHU

Jlaboparopnas pabota
«MccnemoBanue CBs3U pabOThI CHIIBI C
U3MCHEHUEM MEXaHUYECKOW SHEPrHU
TeJla Ha PUMEpPE PaCTKEHHUS
PE3MHOBOTO KIyTa»

KonTponbhas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

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

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
neuxenue. Auddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

XapakTtep JBUKEHUA U
B3aUMOJEUCTBHS YaCTUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, XUIKOCTEH
U TBEPIBIX TENI

Macca monekyin. KonuuectBo
BemiectBa. [locTostHHAs ABoraapo

TemuoBoe paBHoBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp
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Henscus

WUneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TeMiepaTypa Kak Mepa

26 CpeHEeW KUHETUYECKON SHEPTrUuu bubnmoreka [JOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Kianeiipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
Jlaboparopras pabora

28 «MccnenoBanne 3aBUCUMOCTH MEXIY
rapamMeTpamMu COCTOSIHUS
Pa3peKEHHOTO Ta3a»

29 H3omnporiecchl B UA€aIbHOM T'a3e U UX bu6mmoreka [IOK
rpaduyecKoe MpeacTaBiIeHue https://m.edsoo.ru/ff0c570e
BuyTpenHnss sHeprus
TEPMOJIUHAMHYECKON CUCTEMBI U

30 cnocoObl €€ n3meHeHnus. KomnuecTso bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTUsI OJJHOATOMHOTO UJI€aTHHOTO
rasa

bu6nmoreka [JOK

31 Buget Terionepean https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMI0EMKOCTh BEIIECTBA.

39 KonunuecTBo TennoTsl npu bubmuoreka [IOK
Tertonepenaye. AnnabaTHbIN https://m.edsoo.ru/ff0c5c36
rporecc

33 IlepBslii 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuorexa [IOK

MMPUMCHCHUC K U30IIponeccamM

https://m.edsoo.ru/ffOc5efc
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HeoGpaTumocTs nporeccoB B
34 npupojie. Bropoii 3akoH bubmoreia OK
PHpOJE. BTOP https://m.eds00.ru/ff0c6230
TEPMOJIUHAMUKHI
11 KJIACC

35 [Tpuniun nevicteus u KII/ TenmoBoi bubmuorexa [JOK
MaIlMHbI https://m.edsoo.ru/ff0c600a

36 uxn Kapnao u ero KI1/{

37 DKOJIOTUYECKHE TTPOOIEMBI
TETIOIHEPTETHUKH

38 Oo6o06maromuit ypok «MosekyispHas bubnnorexa [HJOK
¢usuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas padbota no teme

39 «MonexynsipHast ¢puznka. OCHOBBI bubmorexa LHOK

yUp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI»

40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuoreka [IOK
Hcnapenune n xunenue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCUTEIbHAS

41 BJIAKHOCTh BO3/1yXa. HachlleHHbIH bubmorexa HOK

Hy%a. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
amopdHbIe Tena. AHU3OTPOIHS
42 CBO;I)E;B KPHUCTAJJIOB }KI/Ip KHue bubmorexa HOK
P AR https://m.edsoo.ru/ffoc65f0
kpuctaiabsl. COBpeMEHHbBIE
MaTepuabl
[InaBneHue n KpUCTATUIU3ALIMSL.
43 VY enpHas TenaoTa miaBIeHUS bubmorexa HOK
A ’ https://m.edsoo0.ru/ff0c6708
Cybnumarus
44 VYpaBHEeHHE TEIJIOBOTO OaaHca bubnuotexa [JOK
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OnexTpuzanus Ten. DIEKTPUIECKUN

https://m.edsoo.ru/ff0c6820

bubmuoreka [JOK

45 3apsia. JIBa BHIa DIEKTPUUYECKUX
pan. J{ a p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOAHUKH, TUAIECKTPUKU U
46 H:JI OBOJIHUKH 3aK(I:H COXpaHEHHUS buGnnorexa [IOK
yip ) P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumoneiicTBue 3aps10B. 3aKoH
47 Kynona. TouedyHbIN 3JIeKTpUISCKUI bubnnorexa [IOK
y ’ p https://m.edsoo.ru/ffOc6ced
3apsn
Hanps:k€HHOCTB 37IEKTPUUECKOTO
48 noss. [IpuHuun cynepno3unuu bubnmnoreka [JOK
BJIEKTPUYECKUX MoJel. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cui anekTpocTaTuuecKoro
49 noxad. I[Torennuan. PasHocTs bubmmorexa [TOK
’ fait. https://m.edsoo.ru/ff0c6f00
MOTEHIINATI0B
IIpOBOIHUKY U QUDIEKTPUKU B
50 3J'IpeKT OCTATHYECKOM noljie bubmmorera [TOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckasi IPOHUIIAEMOCTh
bu6mmoreka [IOK
51 Onexrpoémrocth. KonaeHncaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH MIIIOCKOTO
52 KOHJIEHCATOpa. DHEPIUS 3apsKEHHOr0 bubmmorexa LOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa
53 JlabopaTtopHas pabota "M3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa'
54 [TpuHIMI OeHCTBUS U IPUMEHEHNE
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KOH/JIEHCAaTOPOB, KOIMIMPOBAIBLHOTO
amnmnapara, CTpyHHOr0 MpUHTEPA.
DneKTpocTaTHuecKas 3aluTa.
3a3emIleHre AIIeKTPOIpUOOpPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €r0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akon Oma aJist
ydacTka 1enu

56

[TocnenoBarenvHOE, MapaIebHOE,
CMENIaHHOE COEUHEHNE
npoBoAHHUKOB. JlabopartopHas paboTa
«3yueHne cMemaHHoOro CoeIMHeHUs
PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOUTHOCTH IEKTPHUUECKOTO
Toka. 3akoH Jlxoyns-JIenmna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 71 OJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne DJIC uctounnka ToKa u
€r0 BHYTPEHHETO COMTPOTHBIICHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

60

61

DneKTpOHHAas IPOBOJINMOCTD
TBEPABIX METALIOB. 3aBUCUMOCTD
COIPOTHBIICHHUS] METAJIJIOB OT
TemnepaTypbl. CBEpXIIPOBOAUMOCTD

DNEKTPUYECKUN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX TyYKOB

HOJ’IyTIpOBO,Z[HI/IKI/I, HUX COOCTBEHHAsS U
InpuMeCHas NpOBOJAUMOCTD. CsoiicTBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae
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p—~n-niepexoja.
[TonynpoBOIHUKOBBIE TPUOOPHI

DNEKTPUUECKUN TOK B pacTBOpPax U

62 pacIuiaBax 3JIEKTPOJIMTOB. 1 bubnuoreka [IOK
DNEeKTPONIUTHYECKAs JUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUYECKUH TOK B ra3ax.

63 CamMOCTOSTeTbHBINA U 1 bubmuorexa [JOK
HECaMOCTOSITENbHBIA pa3psl. https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DnexTpuueckue mprudopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0e30macHOCTH
O6o06maromuit ypok bubnmnorexa [JOK

65 1
«INEeKTPOINHAMMKA» https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no teme
«Quekrpocratuka. [TocTosHHBIM bubnnoreka [JOK

66 . 1
3JEKTpUYECKUM TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 [ToBTOpenue no teme "Toku B 1 bubnnorexka [JOK
pa3IuYHBIX cpenax” https://m.edsoo.ru/ff0c8c56

68 O6o6maromuii ypok mo temam 11 1 bubnmnoreka [JOK

KJiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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12 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubnuoteka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

HWHIAYKIUH. 3aKkoH BHCKTPOMaTHHTHOﬁ
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nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marautoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820
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QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICWCTBYIOIIEE 3HAYCHHUE CHIIbI TOKA U
HaIpsKEeHUs

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

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE JJIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324
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MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubamorexa LIOK
P ' https://m.edsoo.ru/ffOccfeQ
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P peta. FoeTp https://m.edsoo.ru/ff0cd4e0
M300pakKeHU B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHblil bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «3mepenue bu6muoreka [JOK
[1OKa3aTelIs IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne n300pakeHH B bubmmoreka [JOK
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https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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https://m.edsoo.ru/ff0cd350
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https://m.edsoo.ru/ff0cd67a

nH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOCTB
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L{er. JlabopaTopnas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpbI U yCTPOUCTBA U
YCIIOBHSI UX 0€301MacHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [locTynarel bubnnorexa [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue mmorera L
https://m.edsoo.ru/ffOcfad2
JUTUHBI
OHeprust ¥ UMNYJIbC PENSTUBACTCKON Bu6 OK
38 gacTuilbl. CBS3b MAacChl C YHEPTUEH U noimorexa L
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIeTIHATTHFHON TEOPUHU nomorexa L

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0
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®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 . A.T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTodddexra. YpaBHEHHE
42 BﬁHmTegI)Ha nq;)I(I)Q)OToaq)(geKTa bubmorexa LOK
g i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potospdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMudeckoe ACHCTBUE bubmorexa HOK
AcBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
(dhoToseMeHT, GOTOIATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
POHOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bu6nmorexa LIOK
47 IT b
OCTyIaTRl bopa https://m.edsoo.ru/ff0dOafa
H3znyyenne u norionieHue (oToOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTUH Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoJIHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJIn3M. CnoHTa"HHoOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3JTYUCHUC

50

51

52
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56

OTKpBITI/IC PaAnO0aKTHUBHOCTHU. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprusi CBA3U HYKJIOHOB B siJIpe.

S nepHble peakuuu. SnepHbIi
peaktop. [Ipobrnemsbl, mEpPCIEKTUBHI,
JKOJIOTUYECKUE aCIIEKTHI SIACPHOU
SHEPreTUKHU

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/pl HaOM01eH!s U
pPErucTpanyy dJIEMEHTapHBIX YACTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(bu3nuecKoil KapTUHBI MUPa

Bun 3Bé3anoro neba. Co3Besaus,
SIpKUE 3BE31bl, IIJIAHETHI, UX BUAUMOE
neuxeHue. ColnHeuHas cucreMa
Comnaue. CoyiHeuHast akTUBHOCTb.
Ncrounuk sHeprun CosHua U 3BE3]1

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

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

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38
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58

59

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHON
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBomtounu CoJiHIA U 3BE3]T

Muneunsbiit [1yte — Hama ["anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'anaktuku. YépHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHN

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
YJeJIOBEKa

O6o6maromuit ypok. Pois u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GOpMHUPOBAHUU
MpEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHpa




O6o06mraromuii ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoMaruHuTHast MHIYKIUS
PesepBHblii ypok. Ontrka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCUTEITLHOCTH
Pesepwnbiii ypok. KBantoBas ¢pusuka.

68 DNeMEeHThI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocBemenue»

» ®usuka, 10 knace/ Mskumes .., Byxosues b.b., Corckuit H.H. nox
penakiueii [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA
Ceernana TuxomupoBa: @usnka. 10-11 kmaccel. MeToandeckne MaTeprabl IS
yuutens. bazoseiit yposeHs. @1'OC

[Toxpo6uee: https://www.labirint.ru/books/461847/

Ceertnana Tuxomuposa: @usnka. 10-11 kmacc. Metoanueckue MaTepuaibl s
yuurens. ba3zoBeiil u yrinyonenusiil yposau. I'OC

[Mompo6uee: https://www.labirint.ru/books/455658/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bu6mmoreka [JOK






