MUHUCTEPCTBO MPOCBEIHIEHUS POCCUUCKOU ®EJEPALINU
MunucrepcTBo odopazoBaHuss CTaBponoibLCKOro Kpas
['eoprueBckui MyHHUHMTAJABHbIH OKPYT

MBOY COILI Ne 25 noceanka HoBoyibsiHOBCKOIO

PACCMOTPEHO COI'JTACOBAHO YTBEPXIAEHO
Pykosomurens [LHIMO 3amectuTens aupektopa  M.o. gupekTopa
YUUTENeH no YBP |
MaTeMaTHYeCKOro HUKIIa | “Nlyiesa O.A
Iyunesa O.A.
Hepracosa A.E. 30, asrycrta 2024 r. [Tpuxkaz Nel85-O %
[Tporokon Nel ot «30»aBrycra 2024r:

0T «29» aBrycra 2024 r,

PABOYAS [IPOT'PAMMA

(ID 4900849)
yueOHOro npeamera «®uzuka. bazoBbiil ypoBeHb»

ang ooyuaromuxcs 10—11 ximaccos

nocenok HopoyabsinoBekui 2024



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIUUA TIpernoJilaBaHusi ydyeOoHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuyatommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3nKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. I[lporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3ybTaTaM
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKHU HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU: JTMYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI IO roJIaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Du3nkay 1o rojgaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOUMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IKoapHBIN Kype GU3NKU — CHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTuKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue ¢Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IIPU BBITMOJIHEHUH UMH Y4€OHBIX UCCIICIOBAHUA.

B ocHoBy kypca ¢u3WKu i ypOBHsS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuajl U3 BCeX Pa3leioB (DM3UKH, BKIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKpYr (Qusnueckux Teopud. Bemgymum B Kypce sBIsgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (hU3MUECKUE TeOpuH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLIWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI OMUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUNH U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN TOIX0 B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YyYaroluXcCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPaTOpPHBIX padoT,
KOTOpbIE B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
MpaKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HWCXOJd U3 OCOOCHHOCTEW IUIAHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmeumBaeTcsl  OBJIAJICHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU MPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACYETHBIX M Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacuy€THBIX 3a/1ad MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKON MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYs 3HAHUS U3
pa3HbIX pasnenoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OpPUEHTHPOBAHHOIO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu OI'OC COO k MarepHaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(U3KMKN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOro KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH M OOECTeurMBaeT MOCTaHOBKY
NEPEYUCICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAlMid st
UCCIICIOBAaHMUSI ~W3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGoparopHoe 00OpynOBaHUE [UISI YUYEHHYECKUX MPAKTUUYECKUX pPadoOT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 00€CIedrBacTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydawommxca. TemaTHyeckue KOMILIEKTHI
7a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IIM(PPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOpHUii.

OCHOBHBIMU LEJIIMHU U3y4€HUsI PUUKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJIEHUS OOY4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO TNPUPOIbI, PA3BUTHUE HUX HHTEJUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3yibTaTa HU3Y4YCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3nYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX Lene oOecreynBaeTCsl pelieHreM CIeAyIONNX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha YpOBHE CPEHEro 001ero oopa3oBaHus:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  0o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMeHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHeHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3ajJad, MOJApPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3faHue pU3NUecKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHUC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

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

e CO3JaHME YCIIOBUH AJI1 Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusyudenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeJENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOP
MpoBeNeHUsT J1a0OPaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroInXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®usuka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M mporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHOW HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W I1U(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUE. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe  aBWXeHHE. J[BUKEHHME  MaTepUAIIbHOW TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICMTHbIC U PEMEHHBIC TIEpEayHu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ yIJoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne ckopocTy pu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSAIMH, MPOHMJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIL MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenus). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

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

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: NOAIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOABEME U TIAJICHUM.

CpaBHeHHME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBECHUS TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

HUccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennuanbHas DHEPTHUS. [TorennmanbHas DHEPIUs YIIPYro
nedbopmupoBaHHor — npyxkuHbl.  [loTeHuumanpHass  SHeprusi Tejla  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIE  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHuM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4eckrue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETHYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BemlecTBa. MoAenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYISIPHO-
KMHETUYECKOW TEOpUM HJACaIbHOTO raza. AOCOJIIOTHas TeMmIepaTrypa Kak Mepa
CpeIHEell KWHETUYECKOM SHEpruu TEIUIOBOrO JBMKeHHMs dactul] rasa. [llkana
temneparyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHMS UICAIBHOTO Trasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY IMapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsASI 3HEpPrusi TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoarHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamHax. Kodp@uiMeHT moie3Horo
nericTBus TemioBod MmammmHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIeMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HHEpruy Tejla MPU COBEPIIEHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATES BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonvl

[TapooOpa3zoBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBI map. YaenbHas TerioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemMeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIs. Y IeJbHasl TerioTa miasjieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzanusi Ten. OJEKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsAaa0B. IIpOBOOHMKH, IUAIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsok€HHOCTh 3nekTpuyeckoro mnois. IIpunHiun



CYyNEpHO3ULINMU HIEKTPUUYECKUX Tosei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
oJIsl.

PaGora cmnm  snektpocratmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AUARNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jusnexktpuyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoieiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TAapaIeIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOITHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJANMOCTh
noJrynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKUuid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B razax. CamMOCTOSITEIBHBIA UM HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COIPOTUBIIEHUS, BAKYYMHBIN U0/,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAaHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwuibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexknpeaMeTHble CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XMMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnule nouwsimusi, CBSI3aHHbIE C WU3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, runores3a, Qu3mueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napa6ona, runep0osia, uX rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayu, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

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



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJIOB, JJIEKTPOJUTHYECKAS IMCCOLMALINS,
rajbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JAPYIrHE), JBUTATEIb BHYTPEHHEIO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, ANEKTPOHArpEBaTEIbHbBIC npuOopHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[lIocTosiHHBIE ~ MarHATHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOuMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX TMOJIeH. JINHMM MarHUTHOM MHAYyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHuTHOTO TOJI JUIMHHOTO MPSMOrO IMPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOIO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTsre NpoOBOIHUKOB C
TOKOM.

Cunia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUXKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMAarHMTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu @apanes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. OJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBMXKYILLEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIGHHME CAaMOMHIYKLUWHU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKIIH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoOHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMYA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHia Ha NOHBI 3JIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1eWCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUNMHbIE KONEOAHUA

KonebarenpHast cuctema. CBoOOAHBIE  MEXAaHMYECKHE  KOJIcOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXMHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwmii. [IpeBpareHne sHepruu Npyu raApMOHUYECKUX KOICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux Kojie0aHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIC 3JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NOoTpedICHUE ANEKTPUUSCKOM
SHEPIruHU. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHHE: SIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKHUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHnui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mocCiIeOBAaTENIbBHOM COEIMHEHWU PE3UCTOPA, KATYLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MabIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBane MNEPEMEHHOIO0 TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYLIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 0JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HnTepdepenims u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHu4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIUILIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE€30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJeOaHMIA.



HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpaXkeHue,
pesoMIICHUE, MONSIpU3anus, AMPPaKIys, UHTEpPEepeHIus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacpoCTpaHEHUE CBETA B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroniye JUH3BL. ToHKas nwmH3a. DOKycHOE
paccTosHUE W ONTHUYecKas cuia TOHKOW NuH3blL. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YcCIOBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuueckue yCTpOMCTBAa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKUMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckue mpuodOPBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. MoJielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKona.

Habmronerne natepdepeHIIM CBETA.

HaOmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TPU3MBL.

[Tomy4yenue cexkTpa ¢ MOMOIIBIO JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



W3mepenne nokasaresns npesoMIIEHUS CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIelIHAJIBHOH TEOPHU OTHOCUTEIbHOCTH
['panuubl  MPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsi
CIIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTHU: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIINI OTHOCUTEIBHOCTH DUHILITEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU M COKPAILICHHE
JUTVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepFI/IefI n UMITYJIbCOM pGHHTHBHCTCKOﬁ JaCTHUIbI. SHCpI‘I/IH
IIOKOAI.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Hepruu (OTOHA C €r0 YACTOTON. DHEPrust
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorpdexra. YpaBuenue DiHmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

®oTo3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHiO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydyenue u moriouneHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPrHHM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue JIMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs dAnpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3IydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sjapa. M30Tomsl.

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

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl W TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHYECKUE ACIIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTobl HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.

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

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sakcnepumenm, nabopamopmsvie pabomul

HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3MKH

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

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHnas cucteMma.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHepruum CojHila U 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHEe cTpoeHue



3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUH U 3Boonnu CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mneunsiii Iyt — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBasapbl. YEpHBIEC IBIPHI B SIpax
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06m1a. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE M3ITydeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN I OMPENeIICHUS MOJI0KEHNS HEOSCHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOyIIapys U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Ponp ¢Gusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMATILHOM M 3TUYECKOU cepax AesSATeTbHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4yHON KapTUHE MHPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKOl KapTUHBI MHUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsa B 11 kiacce oCymliecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJ0ruu, XMMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBICHWE, HAay4YHbIA (akT, rumote3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pemieHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00bpéma Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KUBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUITMYECKOW PpEMmIETKH, CHEKTPaIbHBIN
aHaJIN3.



l'eocpaghusi:  MarHUTHBIE TIONIOCA 3€MJIHM, 3aJ€KU MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpENad, TIEHEpaTop IIEPEMEHHOIO TOKa,
AJIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONpPUEMHHK, TEIEBU3O0DP,
aHTeHHa, TenepoH, CBY-neub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusnka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYyYarouIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEIATEIBHOCTH B INPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUHN
BOCIIUTATEJIbHOM AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULIMH 00YUYaIOIIETroCcs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIIBHOCTh B MHTEPECAX TPaXKJAHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJIEHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4)3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAY4YHOT'O TBOPYECTBA,
puUCyIero pu3n4ecKoi HayKe;



S)Tpy10BOro BOCHUTAHUSA:

UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IeSTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOHN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

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

6)3K0JI0TNYeCKOr0 BOCIIUTAHMS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PUBHKE;

7)IeHHOCTH HAYYHOI'0 MO3HAHMS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATEIbHOCTh MHAUBUYAIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geicTBUs:
CaMOCTOATENLHO  (QOpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh IENH JEATeJIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHalld3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJIHATH pabOTy B  YCJIOBHUSIX  PEaIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBaresibCKue 1eiCTBUSA:
BJIaJICTh HAYYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU M METOJaMH
buznueckoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATENBCKON U MPOSKTHON AEATEIbHOCTU
B 005acTH (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJIAITh TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apTyMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATHh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHUA TO (PU3UKE B MPAKTUYECKYIO 0O0IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

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

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

Pabora c nndopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4e€HUs MHPOpMAIUU (PU3UUECKOrO COJEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECYpCcOCOEpeKEeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COAEpX aHUs B pas3iUuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBON ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
¢dbopMy mpeAcTaBIeHUS U BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHSA:
OCYUIECTBJISITh OOIIEHHME Ha Yypokax (HU3MKM W BO BHE-YpPOUHOMU
NEesATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallMi M  CMAr4athb
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYINECTBA KOMAHIHON Y WHIUBUIYAJIBHON
paboThI;

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

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JIOCTMIKEHUIO: COCTaBIATH ILIAH JCHCTBHH,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJAa MU KaXJOr0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE TIPOEKTHI, OLEHHWBATh HAEU C TMO3UIUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

Pery/iiTUBHBbIE YHUBepCcaJbHbIEe yUeOHbIe eiicTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIATh NMO3HABATENbHYIO AESITENBHOCTh B 00JacTU
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACUYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS MPAKTUUYECKON paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

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

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B NESTEILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduIeKCMH KakK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUM;



UCIIOJIb30BaTh MPHUEMBI peiIeKCUM TSI OLEHKU CUTYyallld, BEIOOpa BEPHOTO
pelieHus;

yMETh OLIEHWBAaTh PHUCKM W CBOCBPEMEHHO MPUHUMATh PEIICHUS IO UX
CHIKEHUIO;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYTMX IpU aHaJIU3€ pe3yJIbTaToB
JeSITEIIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJIbTaToB
NESITEIIbHOCTH;

pU3HaBaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKH.

B mpouecce qocTrxKEeHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI
no (u3uKe A7 YPOBHS CpeaHero oOmero ooOpa3oBaHus y O0OyYarOmMIUXCS
COBEPUICHCTBYETCS HYMOLIMOHAJIbHBIH UHTEIJICKT, pearoiararoun
Cc(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAIBEHOU C(epsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIIOBEJCHHME, CIIOCOOHOCTh aJaNTUPOBATBhCA K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U MIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlWH, BKIIOYAIOIICH CTpPEMIICHHE K JOCTIKEHUIO LENH U
yCIlexy, ONTUMHU3M, WHHMIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOH(DIUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

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

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCcTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAaYYHOW KapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOM JEATEIBHOCTH JIFOJICH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (UBUYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJEIIH CTPOCHUS Ta30B, )KUJAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsij] PU pelIeHnH (PU3NIECKUX 3a/1a4;



pacrno3HaBaTh (PU3MUYECKUE SIBJICHUS (MPOIECCHI) U OOBICHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AJEKTPOJAVMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE M0 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, auddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT TIPU HArpEeBaHUH (OXJIAXKICHUH ), TETIOBOEC
pPaBHOBECHE, WCHApPEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE IaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
ANEKTpU3alus TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMHCHIBATh MEXAHWUYECKOE JBIDKCHUE, WCIIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIa,
UMITYJIbC T€JIa, KUHETUYECKasi SHEprus, MOTECHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OMUCAHWU TPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3yEMbIX BEIMYMH, MX OOO3HAYCHHS M €IUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUMHY C APYTUMU
BEJIIMYMHAMU;

ONMCBHIBaTh H3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIleparypa, CpeaHss
KMHETHUYECKAsT YHEPrUsl XaOTUUYECKOTO JIBHKEHHSI MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; MPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MYECKUH CMBICI HCIOJb3YEMbIX BEJIMYUH, WX
0o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh U3YUYEHHBIC JIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE
sBJICHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3UUYECKHE BEIMUYMHBI: SJICKTPUUYCCKUN 3apsij,
AIEKTPUYECKOE TT0JIE, HANPSKEHHOCTD M0JIS, MIOTEHIHUAN, PA3HOCTh NTOTEHIIUAJIOB;
NPy OINMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOIb3yEeMbIX
BEJIMUMH, UX OOO3HAYCHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMHU BEJIMUYNHAMU;

aHAM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIB3YsS (PU3NUECKHE
3aKOHBI M MPUHIUMNBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAHWYECKOM DHHEPruu, 3aKOH COXPAHEHUS WMITYJIbCa,
MPUHIUIT CYNEPNO3UIMUA CHUJI, NPUHIMII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKY0 TEOPUIO CTPOEHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW YHEPTUU TEIUIOBOTO JIBUKECHUS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(bOpMYTUPOBKY 3aKOHA, €T0 MATEMaTHYECKOE BBIPAKEHUE W YCJIOBUS (TPaHUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPCHHM, TPH ITOM
dbopmynupoBarh MpodlieMy/3aiadyy M TUIOTE3y Y4e€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(bopMyIMpOBATH BHIBOIBI,

OCYIIECTBIIAThH MPSIMBIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBINA CIOCOO W3MEPEHUS W MCIOJIb30BaTh H3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCHUMOCTH  MEXIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTaThl TMOTYYCHHOW 3aBUCHUMOCTH (PU3WYCCKUX BEIUYHH B
BH/JIC TAOJIUIT ¥ TPa(hUKOB, A€TIaTh BEIBOABI IO pe3yiIbTaTaM MCCIICIOBAHNUS,

cOOJII0/IaTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOM
NEATETLHOCTH C HCIOJIB30BAHIEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000opy1I0BaHUS;

pemaTrh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOMMMBIC NJIs €€ PEIICHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
TOJTYYCHHOTO 3HAYCHUS (PU3UYESCKOW BEIIMUNHBI,

peniaTh Ka4eCTBEHHBIE 3a/1a4i: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
IEMOYKY PACCYXIACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;

UCIIOJIB30BaTh ~ TMPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUISA IOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYCOHOW M HAyYHO-TOMYJISIPHON MHGOPMAIINH, TTOTYYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyto HH(pOpMaIuio;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIECCOB OKPYKAIOIIET0 MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH TP OOpaIleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPOWCTBAMH, JIJISi COXPAHEHHUSI 370POBbS U COOIOACHUS HOPM JKOJOTHUECKOTO
MIOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TIpyNNE€ C BBHINIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBAaTh PpaldOTy TPYIIBI, pPAIMOHAIBHO pPACHpeACNsaTh OO0S3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PEIICHUE pacCMaTpPUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpa)KaTh C(POPMUPOBAHHOCTH Y OOYUAIOMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3nku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHHKU M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETa, TOUCUHBI UCTOUYHHK CBETA, SCpHas
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacro3HaBaTh (PU3HYECKUE SIBJICHUS (MPOIECCH) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAsS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aUMOJICHCTBUE
MarHuToOB, JJICKTPOMAarHuTHas WHAYKIWS, JACHCTBUE MAarHUTHOIO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIKYLIMWUCS 3apsii, JJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPAacCHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JaBICHHES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aromMa BOJOPOJla, €CTECTBEHHass W HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMKUCHIBATh M3YYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTh  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Yysl (PU3MUECKUE BEJIUYUHBIL:
AIIEKTPUUYECKUN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COTNPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO MojsA, cuia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYILIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJIeH, MEPUOJl M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIHHO TPAKTOBATH (PU3UUYECKHIMA
CMBICIT HCIIOJIB3YEMBIX BEIIMYMH, WX OO0O3HAYEHUS W EIUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;



OMUCHIBAaTh H3YYECHHBIE KBAHTOBBIE SIBJICHUS U MPOLECCH, HCIOIb3Ys
bu3MYecKrue BEJIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJ TOTypaciiajia, SHEPTUsl CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONTUE JIAHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIWYMHAMU,
BBIYUCIISIT 3HAUEHUE (PU3NUECKON BETUYUHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHJYKIINH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucia, mocrynartel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTEeMAaTHU4YEeCKOE BBIPAXKEHHUE M YCJIOBUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

OTIPEJICNISITh HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OIKCHIBATH H300paKEHHE, CO374aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynmupoBaTh TpobiieMy/3amady H THIOTE3y Yy4eOHOro SKCIEePUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJUTH OMBIT U
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIE U3MEPECHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WUYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pE3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AenaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Yy4eOHO-HUCCIICIOBATEIbCKOW U TMPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3a7a4dl C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCIIOJB3Ys (PU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHUS 3aJ1au



BEIOMpATh (PU3NICCKYIO MOJICIb, BBIICIATh (DPU3UUYCCKUE BEITUYHHBI ¥ (HOPMYIIHI,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTD
MIOJTy4EHHOTO 3HAYCHUS (DU3UUCCKON BEITMUUHBL,

pelaTh Ka4eCTBEHHbBIC 3a/1aui: BEICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IIETIOYKY PacCyKICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHWH  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHHU IS MTOMCKA, CTPYKTYPUPOBAHHMS, HHTCPIIPETAIIH
U TIPEJICTABJICHUS Y4COHOW W HAYYHO-TIOMYJISIPHOW MH(GOpMAIMH, TOJIYYCHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TIPUHIMITBI JEHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBHS WX O€30MacHOTO UCIOJIL30BAaHUS B IIOBCETHEBHOM
KU3HU;

IPUBOUTH TPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHWS MO (PU3HUKE B IMOBCCAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TpyNIe C BBIMOJIHCHHEM pPA3JIMYHBIX COIMANBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANMOHAIBHO paCHpeNeisaTh OOSI3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CUTYAIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Kourpoububie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Paznen 1.OU3UKA U METO/Ibl HAYYHOI'O IO3HAHMU S
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 bubmmorexa [OK
) A i https://m.edsoo.ru/7f41bf72
1.2 BxonHoi KOHTPOJIb 1 1
Hroro no pazgeny 3 1
Paznea 2.MEXAHUKA
2.1 Kunematuka 5 2 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Humanuica ! ! 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 0 1 hitps-//m.cdsoo.ru/ T4 1bf72
Hroro no pazneny 18 1
Pasznen 3.MOJIEKYJIAPHAA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmuorexa [JOK
) TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
. OCHOBBI TEPMOTHAMHICH 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 1 bubnnorexka [HJOK

®a3oBbIe IEPEXOIbI

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

Hroro no pazneny

Paznea 4.9JIEKTPOANMHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
40 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
) pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaunmeHnoBaHme pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IIpakTuueckue (wicpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazpen 1.2JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 1 ) 3 bubnuorexa [JOK
' AHIYKLAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3znen 2.KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41¢97c
29 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 | bubnnorexa [JOK
) BOJTHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3.0CHOBBI CIIELIUAJIBHOM TEOPUY OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 I bubmuorexa [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6mmoreka [JOK
4.1 9 5 6
JICMCHTBL KBAHTOBOM OTTHICH https://m.edsoo.ru/7f41¢97¢c
4.2 Crtpoenue aToma 4 bubnmuorexa [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 PO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTHI aCTPOHOMUU U acTpOPU3UKU 7 II?;ISSJ:I/I//I;?:(II(;ESEMICWC
Wroro no pasaeny 7
Pa3znes 6.OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o01maro1iee NTOBTOPEHHE 4 II?;ISSJ:I/I//I;?:(II(;ESEMICWC
Hroro no paszneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




HOYPOYHOE IIVIAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Koutpoasubie IIpakTuuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| ®dusuka — Hayka o npupoze. Hayunsie 1 0 0 bubnnoreka [JOK
METOMBI ITIO3HAHK OKPYIKAIOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo usuku B popMuUpoBaHUU
2 COBPEMEHHOM HayYHOU KapTHUHBI MUpPA 1 0 0 bubmorexa LHOK
p N i p pu ’ https://m.edsoo.ru/ff0c33e6
B IIPAKTHUYECKOU JIEATEIbHOCTH JIFOIeH
bu6mmoreka [IOK
3 B i 1 1 0
XOAHOH KOHTPOIL https://m.edsoo.ru/ff0c8c56
MexaHnyeckoe ABUKEHUE.
4 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 0 0 bubmmorexa [OK
https://m.edsoo.ru/ff0c3508
nerxenus. [lepemernienue, CKOpOCTb.
5 PaBHOMEpHOE IPSIMOJIMHENHOE | 0 0 bubnnorexka [JOK
JBUKECHUE https://m.edsoo.ru/ff0c3620
6 PaBHOyCKOpEHHOE IPSIMOJIMHENHOE 1 0 0 bubnuoreka [IOK
JBHKEHHE. https://m.edsoo.ru/ff0c372e
CBobOoaHOe nageHue. Y CKoOpeHue
7 cBoOoaHOrO najienus. Jlaé.padora Ne 1 | 0 | bubnuorexa [JOK
HN3y4eHnue nBMKeHHS Tena, https://m.edsoo.ru/ff0c39¢cc
OpOILICHHOIr0 TOPU30HTAJIBHO
g KpuBonuneiinoe npmxenue. [[prmxenue 1 0 bu6mmoreka [IOK
MaTepuaabHOU TOYKHU 110 OKPYKHOCTH. https://m.edsoo.ru/ffOc3ada
9 [Tpuniun otHocuTenbHOCTH [anumnes. 1 0 0 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepuuanbHble CUCTEMBI OTCUETA.
[Tepssiii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [lpunnun
CyHepno3unuu cui. Bropoit 3akoH

bubmuoreka [JOK

10 Herorona HH’{ Matepraibion https://m.edsoo.ru/ff0c3be8
Touku. Tpernii 3akoH HeroTOHA 115
MaTEepUaIbHBIX TOYEK
3akoH BceMupHoOro taroreHus. Cumna

11 TsKecTH. [lepBas kocMudeckas bubmmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH
Cuna ynpyroctu. 3akoH ['yka. Bec
tena. Jlab.padora Ne2 UccienoBanue

12 3aBHCHMMOCTH CHJI YIIPYTOCTH, bubnuoreka [IOK
BO3HUKAIOIIUX B NPY:KUHE U https://m.edsoo.ru/ff0c3e18
pe3nHOBOM o0pa3ue, 0T UX
aegopmanuu.

Cuna tpenus. Koappuument tpenus.
Cuna conpOoTUBJIEHUS NTPH IBUKEHUU
13 Tena B KUAKOCTH wiu raze. Jlad.padora bubmmorexa [TOK
https://m.edsoo.ru/ff0c3{76
Ne3 U3yuenue ABUKeHHs OpycKa 1o
HAKJIOHHOM IJIOCKOCTH.
IlocTymaTenbHOE U BpalllaTEILHOE
14 JIBI/I)K}CIEI/Ie a6COJ‘IIOTH1:()) TBEPIIOTO TEJIA. bubnnorexa LIOK
https://m.edsoo.ru/ffOc41a6
MowmeHnT cuisl. [1nedo cusl.
YcnoBue paBHOBECHS TBEPIOTO TeENA.

15 JlabopaTopnasi paGora Ne4 bubmuorexa [IOK
"U3y4yeHne paBHOBECHS TeJla MO https://m.edsoo.ru/ffOc3be8
aelcTBMeM HeCKOJILKHX cHJ'

16 Kontpoabnast padoraNel mo Teme bubmmnorexa LIOK



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

«Kunematuka. /IluHamMuka. »

https://m.edsoo.ru/ff0c4b74

17

18

19

20

21

22

Nmnynbc maTepuanbHOM TOYKH,
CHUCTEMBbI MaTepUATIbHBIX TOYCK.
Nmmnynbe cuibl. 3aK0H COXpaHEHUs
uMITyJbca. PeakTuBHOE JBUKEHUE

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas 3Heprust MaTepuaabHON
tTouku. Teopema 00 M3MEHEHUH
KMHETUYECKON SHEPrUu

[ToTenuuanpHas SHEPTHUAL.
[ToTenuuanpHas SHEPTUsl yIpyro
ne(OpMUPOBAHHOM MPY>KUHBI.
[ToTennmanpHas SHEPTHsI TENa BOIU3U
MMOBEPXHOCTU 3eMITH

[ToTeHnnanbHbIe U HEMOTEHIMABLHBIE
cuibl. CBsI3b pabOTHI
HEMOTEHIIUATbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOU OHEPTIUU CUCTEMBI TCIIL.
3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

JlabopaTopnasi padora Ne 5
«HccnenoBanue cBsi3U padoOThI CHIIBI
¢ MI3BMEHEHHEM MeXaHM4YeCKOMH
JHEPTUM TeJIa HA MpUMepe
pacTsKeHHsl Pe3UHOBOIO KIyTa»

OCHOBHBIE MOJIOKEHUS] MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE

newkenue. dubdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

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

bubmuoreka [JOK
https://m.edsoo.ru/ffOc461a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyin. KonuuectBo



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4dc2

Bemtecta. [locTositHuas ABoraapo

24

25

XapaKTep JABHKCHUS U B3aI/IMO,Z[CI>'ICTBPIH

yacTHIl BeuiecTBa. Moaenu cTpoeHus
ra3oB, JKMJKOCTEW U TBEPABIX TEI
Wneanpueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

TenoBoe paBHOBecue. Temneparypa u
e€ usmepenue. lllkana remneparyp
Lenbcus

27

AOcomroTHas TeMIiepaTypa Kak Mepa
CpeIHEW KUHETUYECKON YJHEPTUU
JBH>KEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Kianeiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

28

29

30

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

JlabopaTopnasi paGora Ne
6«HMccnenoBanne 3aBHCUMOCTH
MEKIy apaMeTPaMM COCTOSIHUS
Pa3pe:KeHHOro ra3a

H3onporiecchl B eanbHOM ra3e u ux
rpaduuecKoe mpecTaBIeHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

31

32

KonTtpouabHas pa6oraNe2 mo teme
«MoJiekyasipHasi pU3MKAa.»

Bnytpennsisa sneprus
TEPMOJIUHAMUYECKON CUCTEMBI U
crocoObI €€ n3menenus. KonmuecTBo
TEIUI0ThI U paboTa. BHyTpeHHss
SHEPrus OJHOATOMHOIO HICATIHLHOTO
rasza

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6a50

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c5952

bubmuoreka [JOK

33 Bunsl Tenonepenaun
. pea https://m.edsoo.ru/ff0c5¢36
VY nenbHas TENIO0EMKOCTh BEIIECTBA.
34 KonuuecTBo TemnoTs! npu bubmmorexa LIOK
p . https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauabaTHblil npoiecc
35 IlepBblii 3aKOH TEPMOAMHAMUKH U €TI0 bubmumoreka [IOK
IIpUMEHEHNE K U30IIpoLeccaM https://m.edsoo.ru/ffOcSefc
36 HeoOpaTtuMocTh MpoIeccoB B MPUPOJIE. bubmuorexa [JOK
Bropoii 3ak0H TepMOIMHAMUKHN https://m.edsoo.ru/ff0c6230
17 [Tpunmun nevicreus u KIIJ TernmoBoi bu6mmoreka [IOK
MaIlIUHBI https://m.edsoo.ru/ff0c600a
38 Hukn Kapno u ero KIT{
39 DKOJOTHYECKHE MPOOIEMbI
TETUIOHEPTEeTUKHI
40 O60o6maromuii ypok «MomnekymsipHas bubnuotexa [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
41 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuorexa [IOK
Hcnapenue u kunenune https://m.edsoo.ru/ff0c63b6
42 AOCOII0THAS U OTHOCUTEIIbHAS bu6mmoreka [JOK
BJIAXHOCTH BO3/1yXa. HacheleHHbIi map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
amop(HbIe Tesna. AHU30TPONHUS CBOWCTB bubnnoreka [JOK
43
KpucTayioB. Kuaknue KpucTauibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaIIbl
[InaBneHue n KpUCTATUIU3ALIMSL.
44 VY enpHas TenuoTa miaBJIeHUs bubmorexa HOK
8 ' https://m.edsoo.n/ff0c6708
Cybnumarust
45 YpaBHEeHHE TEIJIOBOTO OajlaHca bubnuorexa [JOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

Onexrpuzanus Tel. JINEKTPUUECKUN

https://m.edsoo.ru/ff0c6820

46 3apsai. JABa Buaa 3iIeKTPHUUECKHUX bubmorexa HOK
PAA g P https://m.edsoo.ru/ffO0c6bcc
3apsa0B
IIpoBOAHUKH, TUAIECKTPUKU U
47 H:JI OBOJIHUKH 3aK(I:H COXPaHEeHUs buGnnorexa LIOK
yrp ' p https://m.edsoo.ru/ffO0c6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumoneiicTBue 3apsioB. 3akoH
48 Kynona. TodedHsbIi 2JIeKTpHUISCKUi bubmorexa HOK
¥ ) p https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpsxk€HHOCTD 3JIeKTPUYECKOTrO MOJISL.

49 [IpuHuun cyneprno3unumn bubnnoreka [JOK
BJIEKTPUYECKUX MoJe. JInnnn https://m.edsoo.ru/ffO0c6df2
HANPSKEHHOCTH

50 PaboTta cuit 3eKTpocTaTuyecKoro moss. bubnnorexka [JOK
Ilorennuan. Pa3HoCTh TOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOIHUKYN U AUDIIEKTPUKH B

51 AJIEKTPOCTATHUECKOM I10JIE bubmorexa HOK

P ' https:/m.edsoo.ru/ff0c7018
JusnexTpudeckasi IPOHUIIAEMOCTh
DIIEKTPOEMKOCTb.

57 Konznencarop.2nekTpoeMKocTh bubnuoreka [IOK
IJTOCKOTO KOHJIEHCATOpa. DHEPTUS https://m.edsoo.ru/ff0c7126
3apsOKEHHOTO KOHJIEHCATOpa
JlabopaTopHasi padora Ne

53 7" U3mepeHue 3J1eKTPOEMKOCTH
KOHJeHcaTopa'"

54 KonTtpoabsnas paéoraNe 3 nmo teme " bubmuoreka [IOK

DJIeKTPOCTATHKA."

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

56

57

58

[TpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAILHOTO
armapara, CTpyHHOro nmpuHTEpa.
DJIEKTpOCTaTUUYECKAas 3alUTa.
3a3zeMiieHre AIEKTPOIPUOOPOB

DNEeKTPUUECKUN TOK, YCIOBUS €r0
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akon Oma aJist
y4acTKa [enu

[locnenoBarenbHOE, TapaUIEIbHOE,
CMEIlIaHHOE COETMHEHNE TPOBOHUKOB.
JlabGoparopHnasi pa6ora Ne 8
«/3yueHne CMEIIAHHOTO COeNHEeHUS
Pe3nCTOPOB»

PaboTa 1 MOITHOCTB EKTPHUUECKOTO
ToKa. 3akoH J[xoyns-Jlenna

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

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

59

3axon OMa 11 OJIHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaGopaTopHas padora Ne
9 «A3mepeHue JIEKTPOABHKY LIEH
CHJIbI HCTOYHUKA TOKA U €ro
BHYTPEHHEr0 CONpPOTUBJICHUS»

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

60

61

HTorosasi koHTpPOJILHAsI padoTa
DNeKTpOHHAs TPOBOJAUMOCTH TBEPIBIX
METAJII0B. 3aBUCUMOCTh
COIPOTHBIICHUS METAJIIOB OT
TeMriepatypbl. CBEpXIPOBOIUMOCTh

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTPUUYECKHUI TOK B BaKyyMe.

bubmuoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

CBolicTBa 3JIEKTPOHHBIX ITyYKOB

https://m.edsoo.ru/ff0c82ba

ITomynpoBoiHUKH, UX COOCTBEHHASI U
IIpUMeCHas poBoAUMOcTh. CBOMCTBA

63 p—n-nepexopa. [lonynpoBoIHUKOBBIE !
npubopHI
DJIEKTPUYECKUH TOK B paCTBOpaX U

64 pacmiaBax 3JIeKTPOJIUTOB. !

DNeKTPOIUTHYECKAs TUCCOLUALIHS.
DneKTpoan3

DJIEKTPUYECKUH TOK B Ta3ax.
65 CaMOCTOATEILHEBIN U |
HECaMOCTOSTEIbHBIN pa3pst. MoyHus.

IIna3zma
DneKkTpudeckue Npudopsl U yCTpoiicTBa

66 U UX IPAKTUYECKOE IPUMEHEHHUE. 1
[IpaBuna TexHUKH 6€30MaCHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

bubmuoreka [JOK
https://m.edsoo.ru/ff0c86fc

bubmuoreka [JOK
https://m.edsoo.ru/ffOc88be

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8a8a

67 O6o0maromuii ypok | bubnuotexa [JOK
«DNEKTPOINHAMHKA» https://m.edsoo.ru/ff0c8f6¢
68 PesepBubIil ypok. O6006maronmii ypok |
o Temam 10 kmacca
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n/n

Tema ypoka

ITocTossHHBIE MATHUTHI M UX
B3aHMOHeﬁCTBHC. MarsuTHoe IoJe.

Bekrop MaruutHOM MHAYKUMH. JIMHUM

MAarHUTHON MHIYKIIHHU

MarsuTHO€ 1oJjie IPOBOHUKA C
TokoM. OnbIT Dpcrena.
B3anMoeiicTBre MPOBOTHUKOB C
TOKOM

BxoaHo# KOHTPOJIb

JlabopaTopnas padoraNel
«/3yyeHrne MAarHUTHOTO TOJIAA
KATYIIKH C TOKOM)

JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Curita Ammepa.
JlabopaTopnasi paGora Ne2
«HccaenoBanue aeiicTBus
NMOCTOSIHHOTO MATHUTA HA PAMKY €
TOKOM)

JleficTBe MarHUTHOTO MOJIS Ha

ABUXKXYIIYHOCA 3apsSPKCHHYIO YaCTUILY.

Cuna Jlopenna. Pabota cubl
Jlopenua

KoaunuecTBO 4acoB

Bcero KonrpoabHbie
padoThI
1
! 1
1
1
1

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

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

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

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c98fe

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9acO

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



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DnexkTpomMarauTHas HHAyKIus. [loTok
BEKTOpa MarHuTHOM uHAyKuu. J1C
WHAYKIUU. 3aKOH JIEKTPOMAarHUTHON
unaykiuu dapanes

JlabopaTopnasi paGora Ne3
«HccaenoBanne siBjaeHUsA
3J1eKTPOMATHUTHOM MHIYKIMN»

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

NunykTuBHOCTB. SIBICHUE
camonHAykiuu. 31C caMOMHIyKIUH.
DHeprusi MarHUTHOTO TOJIsl KAaTYIIKU ¢
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

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

TexHuyeckue ycTpoiicTBa 1 UX
MIPUMEHEHHUE: TIOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, DJIEKTPOBUTATEND,
YCKOPHUTENH dJIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb

10

11

12

13

O6o06maromuit ypok «MarautHoe
noJje. DIIEKTPOMArHUTHAS HHIYKITHS

KonTtpouabnas padéoraNel mo reme
«MarnurtHoe moJie.
DJIEKTPOMATHUTHAsI HHAYKIUSD

CB0OOIHBIE MEXAHUYECKIE
kosebanus. ['apMoHndeckue
KojebOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHHi.
[IpeBparenue suepruu

JlaGoparopHasi padora Ne4
«HccnenoBanme 3aBUCUMOCTH
Nnepuoaa MaJIbIX KoJIeOaHMil rpy3a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cab82

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

HA HUTH OT JJIMHbI HUTH U MaCChI
rpysa»

14

Koneb6arenbublit koHTYp. CBOOOAHBIE
QJICKTPOMArHMTHBIC KoIeOaHus B
U/ICILHOM K0JIe0aTeIbHOM KOHTYpE.
Amnanorus MCKAY MCXaHUYCCKUMU U
ANIEKTPOMATHUTHBIMHU KOJIEOaHUSMHU

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

15

16

17

18

19

®opmyna Tomcona. 3akon
COXPAaHCHUS SHCPIrUr B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHBIE
MexXaHU4YeCcKue Kojiebanus. Pe3oHaHc.
BI)IHY)KJIGHHI)IG 3J'ICKTpOMaFHI/ITHI)IC
Koae0anus

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaNpsHKEHUS

Tpancdopmarop. [IpousBozactso,
nepenavya u norpedieHue
JIEKTPUYECKON SHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa, JTNHUN
JNEeKTponepenayd

bubnuoreka [{OK
https://m.edsoo.ru/ffOcb9c4

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

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbd34

bu6nunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKHE PUCKU TIPU
MIPOU3BOJICTBE IEKTPOIHEPTHH.



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Kynberypa ncnonp3oBanus
3JIEKTPOIHEPTUH B IOBCEAHEBHOMN
YKA3HU

Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpocrpanenus. [lepuon. Ckopoctsb

bubnunoreka LIOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunble U IPOJOJIBHBIE BOJIHBI
2 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh bubnnorexa [JOK
3ByKa. Boicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHUTHBIE BOJIHBI, UX
. bubmuoreka [{OK
23 cBOMcTBa U ckopocTh. [llkana
https://m.edsoo.ru/ffOccfeQ
3JI€KTPOMAarHUTHBIX BOJIH
[IpuHUUMIIBI paIUOCBS3U U
24 TeneBuaeHus. Pa3Burue cpencrs
cBa3u. Paguonokanus
)5 KonTtpouabHnas paGora Ne2 bubmmnoreka HOK
«Konebanusi v BOJTHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpocTpaHEeHne
26 CBETa B OJIHOPOJIHOM Cpejie. bubnnorexa [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAXKEHUS
27 cgeta. [locTpoenne n3obpaxxeHuit B bubmmorexa [IOK
) p P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
IIpenomiienue csera. [lonHoe
73 BHYTpEeHHEE oTpaxeHue. IIpenenbHblii bu6muoreka [JOK

YTOJ1 IIOJIHOTO BHYTPEHHETO
OTpa)KEHUs

https://m.edsoo.ru/ff0cd7f6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

JlabopaTopnasi pabGoraNeS

bubnunorexa LIOK

29 «H3MepeHne nmokaszareJis
P https://m.edsoo.ru/ff0cd67a
NPeTOMJICHHUS CTEKJIA»
Jlunssl. [TocTpoenue n3obpaxxeHuil B
30 nuH3e. Dopmysa TOHKOM JIMH3BI bubmmorexa [JOK
- OPMY ' https://m.edsoo.ru/ff0cddle
VYBenuueHue JIuH3bI
JlaGopaTopHas padora Ne6
31 «HccnenoBanue cBoiicTB
1300pakeHui B JIMH3aX»
Jucnepcus cBera. CIoKHbBINA COCTaB
1 6enoro ceera. LBer.
JlabopaTopHasipabora Ne
7«Hab6awaeHue TUCIIEPCUU CBETA)
33 Wntepdepennus cera. Audpaxius bubmmnoreka HOK
cera. JludppakironHas pemerka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubmmnoreka HOK
[Tonsapwuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpruOOPHI U yCTPOMCTBA U
YCJIOBHS MX 0€301aCHOTO TPUMEHEHUS
['panu1lbl TPUMEHUMOCTH
36 KJIACCUYECKOU MexaHUKH. [TocTynarsl bubnuotexa [JOK
CIIELIMAJIBHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIbHOCTH
OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH.
37 3aMenieHre BpEMEHH U COKpaIlleHUE bubmmorexa TOK
p p https://m.edsoo.ru/ffOcfad?2
JUTUHBI
18 DHEPrusi ¥ UMITYJIbC PENSITUBUCTCKOMN bu6muoreka [IOK

yacTullbl. CBSI3b MacChl C SHEPTUEHN U

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

HUMITYJIbCOM. 9Hepr1/151 ITOKOA

KonTpoabHas padoraNe3 «Onruka.

bu6nmmoreka [IOK

39 O 5
CHOBBE CHETHATBHON TeOpHH https:/m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH
40 ®otonbl. opmyna [Tnanka. Dueprus bubmmoreka [JOK
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE Eu6 1IOK
nOIMoTEKA
41 .0 A.T.
pororppexta. Ombire: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodrddexra. YpaBHeHHE
42 SﬁHmTegI)Ha nq:lq)@oma@(}l@)ema bubmmoreka LOK
. ' https://m.edsoo.ru/ff0d01 Se
«Kpacnas rpanunma» gortorddexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMudeckoe AeHCTBUE bubmmorexa LIOK
sieBa. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE IPUMEHEHHUE:
44
(boTorIeMEeHT, POTOAATUHK,
CoJIHEUHasl ObaTapesi, CBETOIUO]]
45 Pemenue 3a1a4d mo reme «1€MEHTHI but6mmoreka [IOK
KBAaHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITEI
46 Pezepdopaa mo paccesHuio o-4actu Bubnmorexa [IOK
pPOpAA 1O P t https:/m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmoreka [IOK
47 IToctynater bopa
y p https://m.edsoo.ru/ff0dOafa
43 W3nyuenue u normnouieHue GoTOHOB bubnmoreka [JOK

IIPH TIEPEXo/ie aToMa C OJTHOTO YPOBHS

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

SHEPIUM Ha Ipyrou. Buasl criekTpos

49

50

51

52

BonHoBErIe cBoiicTBa yacTull. BoaHEI
ne bpoina. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTyYCHHE

OTkpbiTHE PaIUOAKTUBHOCTH. ONBITHI
Pesepdopna o onpenenenuto cocraBa
PaIMOAKTUBHOTO U3TYyUCHUS

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. BiusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DJEeKTPOHHBIN U MO3UTPOHHBIH OeTa-
pacnan. I'aMmma-u3inydeHue

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0dOca8

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1162

53

54

DHeprus cBA3M HYKJIOHOB B S7pe.
SnepHble peakuuu. S nepHbIil peakTop.
[Tpobnemsbl, nepcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTHI A1epHOMN
JHEPIreTUKU

DOnemeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpoHAa. MeToibl HAOMIOACHUS U
pErucTpalny 3JI€MEHTAPHBIX YaCTHII.
Kpyrisbiii cton «®yHnameHTanbHble
B3auMojercTBUA. EMMHCTBO
(bU3UYIECKOI KapTUHBI MUPaY

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

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

55

Bun 38é3nnoro neba. Co3sesnus,
HpKI/Ie 3Bé3I[BI, IJIaHCTHhI, UX BUAHUMOC



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

nBrokenne. ConHeyHas cucreMa

56

57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHeprun ConHua v 3BE31

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
nocJieioBaTeabHOCTU. BHYTpeHHee
cTpoenue 3BE311. COBpeMeHHbIE
MIPEACTABJICHUS O POUCXOKICHUU 1
sBostoniu CoJHIa U 3BE3]

Mnineunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. ['amaktrku. YEpHbIE NBIPHI
B SIApAX rajakTHK

Bcenennas. Pazberanue ranakTHk.
Teopus bosbioro B3peiBa.
PennkroBoe usnyudenue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

62

63

Hrorosasi koHTpoOJIbHaAsI padoTa

Oo6o06maromuit ypok. Ponb puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AeaTeIbHOCTH
YJeJIOBEKa

O60o6maromuit ypok. Pois u Mmecto
($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

O6o0maromuii ypok. Poip




¢busnueckoit Teopun B popMupoBaHUN
MpEeACTaBICHUH 0 Ppu3nuecKon
KapTUHE MHpa

O6o06maromuii ypok. Mecto
¢u3nvecKkoil KapTHHBI MUpa B 00IIEM

65 1
PSAly COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. |
DneKTpoOMarHuTHast MHAYKIIUS
PesepsHblil ypok. Ontuka. OCHOBBI

67 CIIeIMaIbHON TEOPHUH 1
OTHOCHUTEIIbHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DneMEeHThI aCTPOHOMHUH U 1 brbmmorexa [TOK

P https://m_edsoo.ru/ff0d 1784
acTpo(U3HUKH
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784




YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.YueOnuk .®Ouzukall. I'. . Mskumes,b.b. byxosues,B.M.YapyrunMockBa
«IIpocBsmenne « 2023r.
2.Yyebnuk .Ouzukal 1. I'.S.Msaxumes,b.b. byxosues,B.M.HUapyruaMocksa

«IIpocesamenuey» 2024r.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HayuHble 1 yyeOHbIe H31aHUA
1. Anekcamuna M.JO. @opmupoBanue u oneHka (GyHKIMOHAJIBHOW I'PaMOTHOCTH
ydamuxcs: YuebHo-meronuuyeckoe nocodue / N.FO. Anekcammna, O.A. Abnyna-
esa, FO.I1. Kucenes; nayu. pen. 1.10. Anekcammna. CII16.: KAPO, 2019. 160 c.
2. BociuTtanue Ha ypoke: METOAMKa paOOThl YUUTENS: METOAMYECKOe mocodue /
Crenanos I1.B., Kpyrnos B.B., Crenanosa 1.B. u np.; nox pexn. I1.B. Crenanosa.
M.: ®I'BHY «MucTtutyT cTpareruu pazsutus oopazoBanus PAO». 2021. 94 c.
3. Ocobennoctu peanuzanuu oOHOBIEHHBIX @I'OC COQ: acnekThl AesSTebHOCTH
pyKOBOAUTENST 001I€00pa30BaTENbHON OpraHU3ali: METOINYECKHE PEKOMEH[a-
uuu / Coct. H.B. Beukanosa. — FOxno-Caxanunck: 13a-so MPOCO, 2023. 28 c.
4. IlpenolaBaHue €CTECTBEHHO-HAyUHBIX IPEAMETOB B YCIOBUSX OOHOBIJIECHUS
colepkanusi obiiero oOpa3oBanus: Merogudeckoe mnocobue / IleHTnHA.IO.,
3arpannunas H.A., Hukumosa E.A. u ap.; nox pea. A.1O. Ilentuna. M.: ®T'BHY
«MHCcTUTYT cTpareruu pa3Butus oopazoBanus PAO». 2021. 184 c.
5. ®usuka. Peanmuzanus tpedoBanuiit ®I'OC ocHOBHOro 001ero 00Opa3oBaHMS:
Metoauyeckoe nocooue s yuurens / AFO. Ilentun; nox pen. I'.C. Kosanesoii.
M.: ®I'BHY «MucTtutyT cTpareruu pazsutus oopazoBanus PAOy», 2022. 53 c.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

HNHuTepHer-pecypcsnl

1. bubnnoreka BUAECOYPOKOB IO MIKOJBHOM mporpamme. @usnka [DI€KTPOHHBIN
pecypc]. Pexxum goctyna:_https://interneturok.ru.
2. bubmuoteka nudpoBoro odpazoBaTebHOTO KOHTeHTA. Du3nka [DNEKTPOHHBIN
pecypc]. Pexxum noctyna:_https://urok.apkpro.ru.
3. Enqunoe conepkanue oOpazoBaHue» [DJIEKTpOHHBIN pecypc]. Pexum poctyna:
https://edsoo.ru.

4. PexoMeHmauu g yuurtenel. ®@usuka [DIEKTpoHHBIM pecypc]. Pexum mo-
ctyna:https://uchitel.club/fpu858/fizika.

I'pa¢uk koHTpPOJIBHBIX padoT 1o ¢usuke 10 kKiaace

2024-2025 y4eOHblii T01

KonTposabHbIe padoThI

No Tema [ara nposenenus
1 BxoaHoM KOHTPOJIb
2 Konrponsnas padora Nel mno teme «Kunematuka. /lunamuka.
»
3 Konrtponbnas padora Ne2 mo teme «MouekynsapHast puszmka.»
4 KonrtpomnsHas padora Ne3 1o Teme « DIEKTpPOCTaTHUKA.»
5 Htorosas koHTponbHasi pabora
UTOI'O 5

NabopaTopHbie paboTbl



https://interneturok.ru/
https://urok.apkpro.ru/
https://edsoo.ru/
https://edsoo.ru/
https://uchitel.club/fpu858/fizika

Ne Tema Jlata nipoBeneHus

1 JlabGopaTtopHas padota Ne 1 M3yueHue nBu>xeHUs Tea,
OpOILIEHHOTO TOPU30HTAIBHO

2 JlaGopaTtopHas padota Ne2 VccnenoBanrue 3aBUCUMOCTH CHUT
yIPYroCTH, BOSHUKAIOIIMX B MPY>KUHE U PE3UHOBOM
oOpasie, oT ux Aeopmaruu

3 JlaboparopHast pabota Ne3 N3ydenne quxkeHus Opycka 1mo
HAKJIOHHOM IIJIOCKOCTH.

4 JlaboparopHast pabota Ned "V3yueHue paBHOBECHs TeJa MO
JEeHCTBUEM HECKOJIBKUX CHIT"

5 JlaboparopHast pabora Ne 5 «MccnenoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHHEM MEXaHWYEeCKOM OHCPIvH TCJIa Ha
MIpUMEpPE PACTHKEHUSI PE3UHOBOTO JKT'yTay

6 JlaboparopHast pabota Ne 6« ccnenoBanre 3aBHCUMOCTH
MEXTy TTapaMeTpaMU COCTOSHUS Pa3PeKESHHOTO ra3a

7 JlaboparopHast pabota Ne 7"VI3mMepeHHE IIEKTPOSMKOCTH
KOHJieHcaTopa"
JlaboparopHast pabota Ne 8 «3yueHue cMemaHHOTO
y4

COCAUHCHUA PE3UCTOPOB»

9 JIaGoparopHas padota Ne 9 «M3mepeHne 3eKTpoIBUKYIIEH
CHJIbI ICTOYHHKA TOKA U €TI0 BHYTPCHHETO COIMPOTHUBIICHU S

UTOI'O 9

I'paduk KOHTPOJILHBIX Pa0OT U J1abopaTopHbIX padoT no ¢usuke 11 kKiaace
2024-2025 y4eOHblii roa

KonTposbHbIe padoThI

No Tema [ara nposenenus

1 BxoHOM KOHTPOJIb




2 Konrtponsnas padora Nel mo Teme «MarautHoe moie.
DNEKTPOMAarHUTHAS] WHTYKIIHS

3 KonTponbras padora Ne2 mo teme «KoneOaHus U BOTHBD)

4 Kontponbnas padora Ne3 no reme «OnTuka.»

5 HroroBast koHTpoIbHAs paboTa

UTOI'O 5

NabopaTtopHbie paboTbl

No Tema Jlata mipoBeeHUs

1 JlaboparopHast pabotaNel «l3ydeHne MarHUTHOTO OIS
KaTyliKu ¢ TOKOM»

2 JlaboparopHast pabotaNe2 «lccrnenoBanue neicTBUS
IMOCTOAHHOI'O MarouTa Ha paMKy ¢ TOKOM»

3 JlaboparopHast pabota Ne3 «MccnenoBanue sIBJICHUS
3J'I€KTpOMaFHI/ITHOI71 HHIAYKOHUW

4 JlabopaTtopHas padota Ned «MccienoBaHue 3aBUCUMOCTH
nepuoja Majblx Koyie0aHui rpy3a Ha HUTU OT JIMHBI HUTH
Y MacChI Tpy3a»

5 JlabopaTtopHas padota Ne5 «M3mepenue mokasarens
MIPETIOMIICHUS CTEKIIa

6 JlabopaTtopHas pabota Ne6 «lccinenoBanue CBOMCTB
N300paXeHUH B TMH3aX»

7 JlabopaTtopHas pabotaNe7 «HaGmronenue qucnepcuu

CBETa»

UTOI'O







