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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro ypoBHS Ha YpOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUUA TIpernojilaBanusi ydyebHoro npeamera «duszmka» B oOpa3zoBaTeIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Conmepxanne mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
oOydeHu” ux ¢u3rkKe Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. IIporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM IpeameramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKHU HA YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHMsl, INIAHUPYEMBIE PE3YIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOro npenamera « Pu3nkay 1o rojaMm oOydeHusl.

®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX MPUPOAbI, BBICTYMas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpyxkaromiem mupe. [IkoapHBIN Kype GU3NKN — cuCTeMOOOpa3yomui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHUM, H3y4aeMbIX XHUMHEH, OUOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeneNsieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMH CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBIIIOJIHEHUU UMM YU€OHBIX UCCIICOBAHUM.

B ocHoBy Kkypca ¢u3MKu IS YpOBHS CpeaHEro ooOimero o0pa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOMPOCHI KJIACCUYECKOU, TAK M COBPEMEHHON (DU3UKH.

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

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

Hoess npuxnaowoii  nanpasnennocmu. Kypc ¢dusuku mpeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXe 0O0CYXIACHUs
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3NUeCcKoil Teopuu, posi PyHIaMEHTATBHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUH U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0JI B Kypce (M3UKU pean3yeTcs MPEexkIe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbIE B Iporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YYECHUYECKHUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISETCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlEcCa HCXOJs U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »TomM obecrnieuuBaeTcss OBJIAIACHUC
OoOy4YaromMUMHUCI YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4d C SIBHO
3aIaHHOM (PU3UYECKOM MOJICIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOro paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3zenoB. /(s KayecTBEHHBIX 3a/1a4 NPHUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUsI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMM IPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecledeHnio y4eOHOTro mporecca 0a30BbIii ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yUaThCs B YCIOBUSX
IpEeIMETHOr0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIrO LUKiIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OXoaMMoOe J1abopaTopHOE OO0OpYAOBaHWE ISl BBITIOJIHCHHUS YKa3aHHBIX B
nporpaMme 1o (pU3HKe yYEHUYECKHX MPAKTUYECKHX PabOT M JEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYrMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMe 1Mo (U3HKE KIIOYEBBIX JEMOHCTpAIMil s
UCCIICIOBAaHMUSI  W3y4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHUYECKUX HPAKTUYECKUX pPadoOT
dbopmupyeTcss B BUJE TEMATHUYECKHX KOMIUIEKTOB M OOECIEUYMBAETCS B PACUETE
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommuxca. TemaTHyeckue KOMILIEKThI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBanue HHTEpeca M CTpEMJIEHUS OOYYaIOIIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HUX HHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUA U (POPMUPOBAHUE
MCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHUPOBO33PEHHS KaK pe3yibTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJIb30BAHHEM
bu3MYECKUX 3HAHUH U HAYYHBIX JI0KA3aTEeIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OJIST Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTmxeHne 3TUX 1enne oOecreunBaeTCsl pelIeHneM CIEeIyIoMMX 3ajad B

npoluecce U3ydeHus Kypca GU3MKU Ha ypOBHE CPEAHET0 00111ero 00pa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMUH 00  o0mmx  (uU3MYecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NUecKor MOJEINH, aJIeKBATHON yCIOBUSIM 3a]1a4H;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JECUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, X BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHUPOBAHUS U TMPOBEACHUS
¢u3nYeCKUX SKCIIEPUMEHTOB, aHAlW3a M HWHTEpHIpeTaruu HH(pOpMaIuH,
OTIpeeNICHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3YIIbTaTa;

e CO3/JaHME YCIIOBUH JJI Pa3BUTHUSI YMEHHI MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOpPHBIX pPabOT U OMBITOB C Y4E€TOM HWHAMBHUAYaJTbHBIX
0COOEHHOCTEN 00yYaroIUXCl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUSI OKPYKAIOIIETO
Mupa. Posib 3KcepuMeHTa W TEOPMU B MPOILECCE TIO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpUHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOPMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJloroBble W IU(POBBIE HU3MEPUTEIBHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeIaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CloxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMelICHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHeitHoe  aBHKEHUE. [IBHKEHHE  MAaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C IMOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHUE: CHUIOMETD,
JBH>KCHUE CHAPSJIOB, LICTTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

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

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAECIEHUS] MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['anmunes. IlepBeiidi  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIL MaTepUalibHON TOUKHU. Tpetnit 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUS U cuiia TpeHus mokos. Koadduuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepUUm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YciioBus paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIMX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJIbCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCa.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorenmanbHas SHEPIUs YIIPYyro
nedhopmupoBaHHOM — npyxkuHbl.  [loTeHUManpHas SHEprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHbIe  CUiIbl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4ecKkrue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS HU
B3aUMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpelIHEl KWHETUYECKOW SHEpruu TEIIOBOro JBMKEHHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpEHHsAS 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U crIoco0bl e€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BuyTpeHHuss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKI[US, U3TydeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrUM B TEIJIOBBIX MamnHax. KodpuiueHT moie3Horo
nericTBus TemioBod MmammmHbl. [{ukn KapHo m ero ko3pduimMeHT IOJIe3HOTo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXKATOTO BO3/yXa, HarpeBanue >pupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENE BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie padbonul

N3mepeHue yaenbHOM TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazoswvle nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHbI map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJIICHUSI.

TBépnoe Teno. Kpucrammmyeckue n amopdubie Tena. AHU30TPOIHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mMepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kyiona. ToueyHsblil 3eKTpUUecKuil 3aps.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTH 3yeKTpuueckoro mnois. I[IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHUMKM M JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jusnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DIEKTPOCTaTHUYECKasi 3allliTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpYHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoieiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B IEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padomul

N3mepeHune 3IeKTpOEMKOCTH KOHIEHCATOPA.

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

DNEeKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
HNctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 yyacTKa LEeTu.

DNEKTPUYECKOE COIMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOITHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUJa U BHYTPEHHEE COMPOTHBIICHHUE HCTOYHMKA TOKAa.
3akon Oma /i1 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

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

DJIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYYKOB.

[TonynpoBOTHUKHY. CobOcTBenHas u puMecHast MIPOBOJAUMOCTh
noJIynnpoBogHUKOB. CBoMcTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAS TUCCOLUALUA. DIEKTPOIIN3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJLIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3yyeHnue cMenaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenue amexTpoiusa.

MexknpeaMeTHble CBSI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIliecTBIsieTCS ¢
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (pakT, runores3a, (u3nmyeckas BeJIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, ux rpaMKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpHalOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUA

[lIocTosiHHBIE ~ MarHATHL.  B3auMoAelWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHAYKIUA
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MOlyJib U HanpasiieHUE. JIBUKEHHE 3apSyKEHHON YaCTUIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu @apazes.

BuxpeBoe »ieKTpuyYecKoe ToJyie. ODJIEKTPOJBIXKYIIAs CUJa WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHME CAaMOMHIYKLUWHU. OJEKTPOABMXKyLIas  cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: IOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUM UHIYKIIMX MarHATHOTO TIOJIS.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON UHAYKIIAH.

[IpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHunmHble KOJ1€0aHUA

KonebarenrHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonunyeckue konebanus. [lepmona, yacrora, amrumryga u (aza KoseOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue HEpruu Mpu rapMOHUUYECKUX KOJICOaAHUSX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienre o 3aTyxaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennpii  TOK. CHHYCOMAAQJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
HHEPIruHu. DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJeOaHU Tpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepentus u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexkrpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenius. CKOpoCcTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIULIMHE, pajaap,
paguonpUEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmrogenue orpakeHus: U NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pEe30HAHC.

Habmroienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHE,
peroMIICHUE, OJSIpU3aLus, JUPPaKIHs, UHTEpPEepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbld HICTOYHUK CBETA.

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

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHS.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

ColOuparome U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYeCKas cuiia TOHKOWM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOICHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsgpu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONTMHEWHOE paCIpOCTPAHEHUE, OTPAKEHHE M TMPETOMIICHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpocKoIma, TeJIeCKona.

Habmronerne natepdepeHIy CBeTa.

HaOmronenue nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyueHne cekTpa ¢ MOMOUIBIO TIPU3MBL.

[Tomy4yeHue cexkTpa ¢ MOMOIIbIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul



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

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU M COKpAILCHHE
JUTVHBI.
OHeprus U UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI H UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. SHGPFI/IH
IIOKOAI.

Pazgea 7. KBanToBasi pusuka
Tema 1. dDnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEprun (HOTOHA C €r0 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKOHbI

dotorpdexra. YpaBuenue DinmTeitHa st hoToddpdexra. «KpacHas rpanunar
dboTtoarddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

TexHUYecKue YCTpOICTBA M MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

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

Hccnenosanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
IlmanerapHas Mmogmens aroma. llocrynatel bopa. M3nyduenue u moriounieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DSHEPIHUHM Ha Jpyroil. Buiel
crekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/Ia.

BousiHoBBIE cBOlicTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHeH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

DKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs sAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsl.

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

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl M TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTob! HaOJIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTaIbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyeckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre TpEKOB YacTHUIL (MO0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUY U ACTPOPU3NKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHIMMOE
JIBUOKCHHE.

ComnHeyHast cucteMma.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHepruum CojHila U 3BE3.
3BE3bI, UX OCHOBHBIC XApAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXO0XKACHUU U 3BOIonU CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmupenne Beenennoit. 3akon Xa061a. Pazberanne rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

O0o01maroniee MOBTOPEHUE

Ponr u3uku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NeaTeTbHOCTH YEIOBEKa, POJib U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

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

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBIEHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIeHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BO/IHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00bpéma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpPUPOJE, KoJieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, NCUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUTMYECKOW PEMIETKH, CIEKTPaIbHBIN
aHaJIN3.



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHHK, TEJIEBU3O0D,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHas Oatapesi.



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

OcBoenne yueOHOro mnpeamera «®Du3znka» Ha ypPOBHE CpPEIHEro OOLIETro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHUE CIICTYIOUIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlui, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILECCE PEATU3ALUNA OCHOBHBIX HAIPaBICHUIN
BOCIIUTATENIBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMK 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAaHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECaX TPa)KIaHCKOTO
OOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAJTIbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM YHCJIE€ B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTONYMBOrO OyAYyILIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
MpUCYIIEro (PU3nYecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JACTH
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

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

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NIPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckme aeiicTBUs:
CaMOCTOATENLHO  (QOopMyJIHpOBAaTH W aKTyaJIU3UpOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEeNH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3NYeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAlIU3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATUSIMU M METOJaMHU
buznyecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIEI0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJCp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3OBaHUI0 M TPHUMEHEHHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh apTyMEHThI JJii JO0Ka3aTeabCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEUICHHWs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

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

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYUIECTBIIATH IOWCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETani0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIB30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, PECypCcOCOEepeKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3dHuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCBUIKA  KOH(DIUKTHBIX CHUTyallMd H  CMsr4aTh
KOH(JIUKTBI;

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

IIOHUMAaTh M HCIIOJIb30BaTh NIPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboTHI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOr'0 YJIeHA KOJUICKTHUBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IIIAH JCHCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMaHIbI B
oOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbBIE YHHBepcaJbHble yueOHbIe NeiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KaYECTBEHHBIX
3aJa4, MJIaH BBINOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4EOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHU;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(GU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B NIESTEIIHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUM;



UCITOJIB30BATh MPUEMBI peIICKCUU TSI OIICHKU CUTYyallu, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIICHWBATh PHUCKM W CBOCBPEMEHHO MPUHUMATH PEMICHUS TO WX
CHUKECHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX MpH aHalu3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce noCcTKEeHUS JTUYHOCTHBIX PE3YJbTaTOB OCBOEHHUS MPOTPAMMBI
no (¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEpUICHCTBYETCS HYMOIIMOHALHBIH UHTEJIEKT, IpeAnoararonmi
Cc(OPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MIOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS PA3BUTHS COOCTBEHHOM AMOIIMOHAILHON CQeEpHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IETH H
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CTIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUPA, B PAa3BUTUHA COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJICH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (UBUYECKUX MOJCINICH:
MaTepualibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU pelIeHnn (PU3NIECKuxX 3ajad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSIMOJMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEPIHS,
B3aumMojencTeue Ten, Auddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHUE, UCIApEHUE, KOHACHCAIIWs, IUIABJICHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JTaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOLECCaXx,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBMXKEHUE, HCMOJNB3Yysl (DU3NYECKUE BEIMYMHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTECHUHUAIbHAS SHEPIUsi, MEXaHU4YECKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWKM TPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIWYUH, UX OOO3HAYECHUS U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJIMYMHAMU;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi PHEPrysi XaOTHYECKOrO JBIXKCHUSI MOJICKYJI, CpeHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUeHUs W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIC AICKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUST (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIE€, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIIMAJIOB;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOIb3yEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIUYMHY C IPYTUMU BEJIMUYNHAMU;

aHAM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SIBIICHUS, UCIIONB3Ys (U3MUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUupHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHINN CYNEPHO3UIUA CHJI, TPUHIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AJEKTPUYECKOTO 3apsana, 3akoH KyllioHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMNBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIYy  (QU3MYECKUMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBAaTh PE3yNbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/JIC TAOJINIT ¥ TPpa(pUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM HCCIICIOBAHNUS,

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIICOBAaHUMN B
paMKax y4eOHOTro OKCIEpPUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U IMPOCKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JAOOPATOPHOTO
000py1I0BaHUS;

pemaTrh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOMpATh (PU3UYECKYI0 MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOMUMBIC NI €€ PEIICHUS, MPOBOAUTH PACUYEThl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYECCKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCIIOJIB30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH IS TOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYEOHOU U HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyIaeMyi0 HH()OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKHM U TEXHOJIOTHUH;

WCIIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOUN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIeHuH ¢ IPUOOpaMU U TEXHHUYECKUMU



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

paboTaTh B TpyNNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIIBI, pPaIlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATEIHHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aA€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIbI B PEHICHUE paCCMaTPUBAEMON MPOOJIEMBI.

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

JIEMOHCTPHUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3nKu B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTHUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3NYECKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHK CBETA, JCpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU PEIICHUH (PU3UIECKUX
3a/ay;

pacro3HaBaTh (pU3NYECKUE SIBJICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIWS, JCHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHus, audpakuus W TOONSpU3alUs CBETa, JUCIEPCHUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBECHUE
JUHEWYaTOro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  MPOBOAMMOCTh  Pa3IUYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Yysl (PU3MUYECKHUE BEJIUYUHBI:
AIIEKTPUUYECKUN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MojisA, cwia Ammepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYILIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHHH, (OKYCHOE pacCTOsIHUE W
ONTUYECKAs CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHIMA
CMBICIT HCIIOJIb3YeMBIX BEIMYMH, WX OOO3HAYCHHS W EIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U TMPOLECCHI, HCIOIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EAUHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIONINE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMU,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIONb3Yys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapaijIeIbHOrO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHON
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKeHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Pororddexra,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynartel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
MPUMEHUMOCTH;

ONPENIEIATh HANIPABICHUE BEKTOPA MHAYKIIMM MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHna;

CTPOUTh M OINHCHIBATh H300pa)KEHHE, CO37AaBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DIKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmyupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpOBaThH BHIBOBI,

OCYHIECTBIISAThH MPSAMbIE M KOCBEHHBIC M3MEPEHUSI (PU3NUECKUX BEITUYHH, TTPH
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pEe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOBI MO pe3ysIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOM U TMPOEKTHOM
JEATETLHOCTH C HMCTOJIB30BAHHUEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHBIE 3aJa4¥ C SBHO 3aJaHHOM (DU3MYECKONM MOJISIBIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHUS 3aJ1aun



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

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

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

OOBSCHATh TPHHIMITBI JSHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OS30MaCHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSACHCHHE IMPOICCCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMu U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOIIEH CpeaE;

paboTaTh B TpyNIe C BBIMOJIHCHHEM PAa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PAaNMOHAIBHO paCHpeNeisaTh OOSI3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CUTYAIMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIHI B PEIICHUE PACCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne /o P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
bubmuorexa [JOK
1.1 o 2
W3UKa U METO/Ibl HAYYHOT'O TTO3HAHUS 0 0 hitps/m.cdsoo.ru/7f4 1bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
fHeMaTHia > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Huranuica ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Uroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 0 1 bubmuotexa [JOK
’ TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 0 0 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 eKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' Pa3IMYHbIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 0 | bubnuorexa [JOK
' KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 | 0 bubnmnoreka [JOK
’ BOJIHEI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Ok 0 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24
Pazznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | 0 bubnmoreka [JOK
’ OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
N bu6mmoreka [IOK
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 0 0 hitps-//m.cdsoo.ru/Tf41c97c
4.2 Crpoenue aToma 4 0 0 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

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

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Etlffj;lifjsiggﬁfmcwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE

Ne ara undposbie

Tema ypoka KonTpoabubie IIpakTuuyeckue A op
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

®u3nka — HayKa O IPUPOJIE.

1 Hayunble MeT(})]K bl HO?I»)HapHI/ISI 1 0 0 bubmmorexa [OK

yi 8 https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Posb 1 MecTo ¢uzuku B

) (GhOopMUPOBAHUN COBPEMEHHOM 1 0 0 bubnuorexa [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBbHOCTH JIFOIEN
Mexannueckoe IBHKEHUE.

3 OTHOCHUTEILHOCTh MEXAHUUECKOTO | 0 0 bu6mmoreka [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMONMHENHOE | 0 0 bubnuoreka [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE | 0 0 bubnnorexka [HOK
JOBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe maieHue. Y CKopeHue 1 0 0 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepraibHOM TOYKH T10 1 0 0 bubmmorexa LOK

P https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH
8 IIpuHiun oTHOCUTENBHOCTH [ anumes. 1 0 0 bubnmoreka [JOK




HMuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

9 Cynepro3uiuu cui. Bropoii 3akoH bubmmorexa [IOK
YHep - PTOpOR: https://m.edsoo.ru/ff0c3be8
HproToHa 17151 MaTepUaIbHON TOUYKH

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspKecTH. [lepBas kocMuueckast bubmmorexa [IOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuna ZI(:H OTI/IBJIeI({bI/Iqs){ apu nBHieHHI/I bubmmorera [TOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[TocTymarenbHOe U BpalaTelIbHOE

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bubnuoteka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHUS TBEPJIOTO Tea
NMitynbsc MaTepHalbHON TOYKH,

15 CHCTEMBI MaTePHUAIIbHBIX TOYCK. bubnmoreka [JOK
HMitynbc critbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernaeckast sHEpTUsS MaTepruaIbHONR bubnmnoreka [JOK
Touku. Teopema 06 M3MEeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOI YHEPT U

17 IToreHunanbHas sHEprusi. bubnuoreka [IOK




18

[ToreHuuanbHasi SHEPTUS YIPYTO
ne(pOpMHUPOBAHHON MPYKUHBIL.
[lorennmansHast SHEPTrHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HCIIOTCHIINAJIBHBIX CHUJI C USMCHCHUEM
MEXaHUYECKOUI OHCPIUU CUCTCMBI TCIL.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

https://m.edsoo.ru/ffOc461a

bubmuorexa [JOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTtopHas pabota
«MccnenoBanue cBs3U pabOThI CUITBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'yTa»

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE MOJOKEHUSI MOJIEKYIISIPHO-
KHHETH4YeCcKo! Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

Xapakrep NBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, )KUIKOCTEH
U TBEPABIX TEI

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

24

TemoBoe paBHOBecue. TemnepaTypa
u e€ u3Mmepenue. [llkana Temneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnunoreka [HOK
JIBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota

73 «MccnenoBanue 3aBUCUMOCTH MEXKIY
napameTpaMH COCTOSHUS
Pa3peKEHHOT0 Ta3a»

79 H3onponecchl B ACATBHOM ra3e U X bubnnoreka [JOK
rpadguueckoe npeacTaBleHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3menenust. Konmnuectso bubnuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusl OTHOATOMHOTI'O UJI€AJIBHOTO
rasa

31 Bunae! renionepenaun bubmmorera [IOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonngecTBo TemoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHBIN Mpolecce

3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuorexa [IOK
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs poI1eccoB B bubnmoreka [JOK




npupone. Bropoii 3akon
TEPMOJIMHAMUKH

[Tpuniun nevicteust u KII/ TenmoBoit

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallWHbI https://m.edsoo.ru/ff0c600a

36 Huxi Kapno u ero KIIJ{

37 DKoJOoru4YecKue npooIeMbl
TEIUIOPHEPTETUKHU

18 O6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas padboTa mo Teme

39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK

yip ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI)

40 [Tapoo6pazoBaHue ¥ KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS

41 BJIAJKHOCTh BO3/1yXa. HachleHHbIN bubnmorexa LIOK

Ayxa. Hackit https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmyeckue n

42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
KkpucTayibl. COBpeMEHHBIE MaTePHAITBI
[1naBneHue M KpUCTAIITA3AITHSI.

43 VY nenpHas TEMI0TA MJIaBICHUS Bubmmorexa LHOK

A ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44 VYpaBHeHHe TEI0BOro H6anaHca
PABHEHHE TEIHIOROTO Datial https://m.edsoo.ru/ff0c6820
45 OneKTpu3anus Tei. JNEKTPUIECKUN bubnmoreka [JOK

3apsn. JIBa BUa 3JIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 OJYOPOBOIHUKH. 3aKOH COXPaHEHUI buGnnorexa LIOK
yip a ’ p https://m.edsoo.ru/ffO0c6bcc
3JIEKTPUYECKOIO 3apsijia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. ToueuHBIN 31€KTPUIECKUI Eubmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6cesd
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnunoreka [JOK
ANEKTPUYECKHUX Tonel. JInnun https://m.edsoo.ru/ffOc6df2
HAPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
’ tadt. https://m.edsoo.ru/ff0c6£00
[IOTEHINAIIOB
ITIpoBOOHUKH U DUSIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubmmorera [TOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMKocTh. KoHIencaTo
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorera [IOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlabopaTtopHast pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa'
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

ammapara, CTpyHHOT0 TIPUHTEpa.
DJIEeKTpOCTaTUUYECKas 3aIUTa.




55

56

57

3a3emileHue AIEKTPOIpruOOpPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarensHOE, MapaiebHOE,
CMEIIaHHOE COSANHEHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOB

PabGoTa 1 MOIIHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

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

58

3axon OMa 715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

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

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaIJI0B. 3aBUCUMOCThH
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
teMiiepaTypbl. CBEpXIIPOBOJIUMOCTh

60

61

DIIEKTPUYECKUI TOK B BaKyyMe.
CBolICTBA JIEKTPOHHBIX ITYYKOB

[MonynpoBoAHUKH, UX COOCTBEHHAS U
pUMecHas TPOBOANMOCTh. CBOICTBa
p—n-tiepexona. [lomynpoBoHUKOBEIE
IPUOOPHI

bubmuorexa [JOK
https://m.edsoo.ru/ffOc84ae




DJIEKTPUUYECKUI TOK B paCTBOpaxX U

2 paciuiaBax JIE€KTPOJIMTOB. | bubnuorexa [IOK
DIIEKTPOIUTHYECKAs! JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeIIbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTENIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o06maromuit ypok 1 bubnuorexa [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas padbora no teme

66 «9nekrpocratuka. [locTosHHBIN | bubnuotexa [JOK
ANEKTpUYECKUil TOK. TOoKkH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEAAX»

67 Pesepsublit ypok. KonTponbHast | bubnuoreka [IOK
pabota 1o Teme "DieKTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maronmii ypok ] bubmuorexa [IOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8t6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
o
‘:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue i[:;:ennﬂ :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTostHHBIE MATHUTHI U X

| B3auMoJielcTBHE. MarHuTHOE 10JI¢. | 0 0 bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHuTHON MHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. | 0 0 bubmmoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yuenue | 0 | bubnmnorexa [JOK
MarHUTHOTO IIOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBMEe MarHUTHOTO ITOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amriiepa.

4 JlaGopatopHnas pabora | 0 | bubmuoreka [IOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MarHUTHOTO ITOJIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 0 0 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1 0 0
WHAYKIUU. 3aKOH JIEKTPOMarHUTHON




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

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

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 31C caMOMHIyKIUH.
DHeprusi MarHuTHOTO TOJIsl KAaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs TI€Yb

10

11

12

13

O6o0maromuii ypok «MarautHoe
I10JI€C. SHGKTpOMaFHI/ITHafl WHIAYKIOUS

KonTponbHas pabota mo teme
«Mar"suTtHoe I10JI€e.
SHGKTpOMaFHI/ITHaH I/IHIIYKIII/IH»

CB00O/IHBIE MEXaHUYECKUE
Kosebanus. ['apMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamenue saepruu

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU ¥ MAcChl TPy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffO0cab82

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

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

14

Konebartenbublit KoHTYp. CBOOOTHBIC

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




15

16

17

18

OJICKTPOMArHuTHBIC KOoJIEOaHHS B
nacajibHOM KoJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariuTHbIMHA KOJICOAHHSIMH

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

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BeIHYXIeHHbIE
MeXaHHYeCKHE Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMAarHUTHBIC
Kose0anus

[lepemennsbiii Tok. CUHYCOMIANBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
NEHCTBYIOIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBozacrtso,
nepeaaya v norpedieHue
JIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0cb9c4

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

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

19

Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMEeHHOro ToKa,
JIMHUH 3JIEKTpolepesayd

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

20

DKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
AJEKTPOIHEPTHH B ITOBCEAHEBHOM
KU3HU




MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U IPOOJILHBIE BOJIHBI
” 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
. bubnuorexa [{OK
23 cBOMcTBa U ckopocTsb. [lIkana
https://m.edsoo.ru/ffOccfe0
3J€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Burue cpeacts
cBA3U. Paguonokanus
)5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffO0cc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
ToueyHslii UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
bubmmoreka IIOK
27 oTpaxkeHus ceera. [loctpoeHue
. https://m.edsoo.ru/ff0cd4e0
n300pakeHMi B TUIOCKOM 3epKasie
[Ipenomnenne ceera. [lonHoe
73 BHYTpeHHee oTpaxeHue. IIpenenbHblil bu6muoreka [JOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffO0cd7f6
OTpaXKEHUs
79 JlabopaTtopHas pabota «3mepenue bubnmnoreka [JOK
MoKa3aTelis MPETOMIIEHUS CTEKIIAY https://m.edsoo.ru/ffO0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubnmoreka [JOK




nuH3e. Popmysia TOHKOM JTMH3BI.
VYBenuueHue JIuH3bI

JlaGopaTopHas paboTta

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CIoXHBIA COCTaB
1 oenoro ceera. L[Bet. JTabopaTopHas
pabora «HabmroaeHue nucrnepceun
CBETa»
13 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuszanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
['panu1Ibl MPUMEHUMOCTH
36 KJIAaCCUYECKOU MexaHuKH. [locTymarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH.
bubnunorexa LIOK
37 3ameyieHre BpeMEHH B COKpAIlleHNE
https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprusi ¥ UMNYJIbC PENSTUBUCTCKOM
. bubmuoreka [JOK
38 yacTUIbl. CBSA3b MacChl C SHEPTHEN U
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
. but6mmoreka [IOK
39 OcHOBBI cIELIMATIBHOM Teopun

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOIMOTEKA
41 ekta. O A.T.
orodperra. Ontbrrs: https://m.edsoo.ru/ffOctfcd
CroeToBa
3akoHsl poTorddekra. YpaBHeHue
42 aﬁHMTeIgI)Ha JI(I:Iq)(i)OTOB(i)(;@)CKTa bubmorexa LIOK
. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddekxra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XMHUUYECKOE NEHCTBHE bubmmorexa LOK
ACBE. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MIPAKTUIECKOE TPUMCHCHHE!
44
(dhoTosneMeHT, GOTOIATUHK,
coJIHeUHas ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAHTOBOM ONTHUKM) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-4actu bubmorexa HOK
POpAa o p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmoreka [IOK
47 IToctynater bopa
y p https://m.edsoo.ru/ff0dOafa
W3nyuenne u mornomnieHrne GpoTOHOB
48 i I/I}ll'lqe €XO0JIe aTOMa C O H(()ll)"O OBHS bubmmorexa TIOK
P pexon . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha ApyTroi. Buasl ciekTpoB
BoimoBble cBoiicTBa YacTHIl. BoTHEBI
. bubmuorexa [IOK
49 ne bpoitna. KopnyckyisipHo-

BOJIHOBOM nyanu3Mm. ClIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8
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BBIHYXXACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaZAMOAKTUBHOTO U3TyUYCHUS

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

51

CgoiicTBa anb(da-, 6era-, ramma-
n3iydeHus. Biousnue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIA U O3UTPOHHBIN OeTa-
pacnazn. ['aMma-usiydenue

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

53

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbiin
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SICPHOM
SHEPTETUKHU

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

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTo bl HAOTIOIEHUS U
pErucTpanmu JI€MEHTAPHBIX YACTHII.
Kpyrusiit cton «®@yHaaMeHTanbHbIe
B3aUMOJIeUCTBUS. ENUHCTBO
(bu3MUeCKOi KapTUHBI MUPA

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nHoro He6a. Co3Be3nus,
SlpKI/Ie 3Bé3)II)I, IIJIAHETHBI, UX BUJANMOEC
nemwkenne. ComHeyHas cucreMa

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sHeprum CosiHIla v 3BE311




57

3BE311bl, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOU
II0CJIeI0BATEIbHOCTU. BHyTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
IIPEJICTABICHUSI O IPOUCXO0XKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [1yte — Hama ['anakTuka.
[Tonoxxenue u nBuxenue CosHua B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B SAPAX TATAKTHK

59

60

Bcenennas. Pa3z0beranue rajgakTHK.
Teopus bonbmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KontponbHas padoTa «21€eMEHTHI
aCTPOHOMHU U aCTPOPHUIUKI

62

O606matomuii ypok. Ponb ¢pusuku n
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YyeJoBeKa

63

64

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

O6o6maromuit ypok. Poib
¢busnueckoit Teopun B GOpMUPOBAHUH
MpEeACTABICHUH 0 (PU3nUIECKOi
KapTHHE MHpa




O6o06maromuii ypok. Mecto
¢u3nveckoil KapTHHBI MUpa B 001IEM

05 PSAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX MPEJICTABICHUN O IPUPOJIEC

66 PesepBHbIil ypok. MarHuTHOE moJI€. |
DneKTpOMarHuTHasi MHAYKLHS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CIICIMAIbHON TEOpUH 1
OTHOCUTEIbHOCTH
Pezepubiii ypok. KBanToBas pusuka.

68 SHGAEeHTH};I::TpOHOMHH U ! 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpo(u3HuKH
OBUIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®uzuka, 10 knace/ Msaxumies I'.51., byxosuer b.b., Corckuit H.H. nox
penakmueit [lapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeancTBO
«ITpocsemieHue»

» ®usuka, 11 kmacc/ Makumes I'.J1., byxosues b.b., Yapyrua B.M. non
penakiueit [lapdpentreBoit H.A., AkuinonepHoe ooiiecTBo «M31aTebCcTBO

«ITpocBenieHue»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://school-collection.edu.ru/catalog/? subject[]=30
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/
https://resh.edu.ru/

http://class-fizika.ru/
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