MyHununajabHoe 010/zKeTHOe 00pa30oBaTe/IbHOE YUpeKIeHue

«Cpennsisi 00meodpasoBarenbHas mkoaa Ne 9» r. HoBo3pi0koBa

Annomayusn K padoueit npozpamme
yueOHoro npeamera «®@usuka. bazoBblid ypoBeHb»

PaGouass mnporpamma y4yeOHoro mnpenmera «®Dusmka»  00s3aTeNBPHON  HpeAMETHOH — oOnacTu
«EcTecTBeHHOHAYYHBIE TIPEIMETBI SIBIISICTCSA YaCThIO OCHOBHOW 00pa30BaTEeNbHON MPOrpaMMBI CPEITHETO
o6mero oopazoanus (OOIT COO) MBOY «COII Ne 9%, paspaborana B coorserctBun ¢ PI'OC COO
Ha ocHOBe DenepanbHOi padoueii mporpaMmel o pu3uke u peanusyercs 2 roma ¢ 10 mo 11 kiacc.

Pabouas mporpamMma paspabotaHa yuuTeneM (GU3UKH IIKOJBI ¢ HCIoIb30BaHHeM «KOHCTpyKTOpa
pabounx mporpamMm» caiita «ExnHoe conepkxanue o0Iero o0pa3oBaHus» B COOTBETCTBUU ¢ [lonoxeHnem
0 pabouux MporpamMMax W ONpEeNIeT OpraHU3aIHi0 00pa30BaTEIBHON ACATCIBHOCTH YUUTEINS B IIKOJE
no npenmery «®Pusuka (0a30BbIii YpoBeHB)». Pabouas mporpaMma COICPKUT CICAYIOIINE CTPYKTYPHBIC
JJIEMEHTHI:

-[IOSICHUTEIILHYO 3aIHCKY)

-1IeJIM M3y4YeHHs yaeOHoro npeameTa «dusnka (0a30BbIii YPOBEHB)»;

-MecTo yueOHoro mpeameTa «dusuka (0a30BbI YPOBEHB)» B yUeOHOM ILIAHE,

-cozepxanne yueOHoro npeamera «Pusnka (6a30BEI ypOBEHB )»;

-IJIAHUPYEMBIE PEe3YNbTaThl (JIMYHOCTHBIC, METANPEIMETHBIC U ITPEMETHBIC);

-TeMaTH4YEeCKOe TUIAaHUPOBaHKHEe, CHOPMHUPOBAHHOE ¢ y4ETOM padoyell mporpaMMbl BOCIIUTAHUS H
BO3MOYKHOCTBIO Hcnoib30Banus DOP/IIOP.

Pabouas nmporpamMma oOCyXJeHa U NMPHUHATA PEIICHUEM METOAMYECKOr0 OObETUHEHUS U
COIJIACOBaHA 3aMECTUTENIEM TUPEKTOpa 1Mo yueOHo-BocniuTaTeabHoi pabote MBOY «COILL Ne9y»

Hara:30.08.2024r.
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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBanus pa3paboTaHa Ha OCHOBE MOJOKEHUM U TpeOOBaHUM K pe3yjbTaTam
OCBOCHMSI OCHOBHOW 0O0pa3oBaTENbHOW MPOTPAaMMBbI, IMPEICTABIECHHBIX B
OI'OCCOO, a Takxke ¢ yu€rom (enepanpHOil paboueil mporpaMMbl BOCIIUTAHUS U
KOHLIETILIUM TpenojiaBanus yyeOHoro npeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHMu3alUsIX Poccuiickon denepanuu, peATU3YIOLINX OCHOBHEIE
o0pa3oBarenbHbIe MPOTPAMMBI.

ConmepxaHnue mporpamMMmbl 1O (U3MKE HamNpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢usnke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-IESTEIHLHOCTHOIO
noaxona. IIporpamma mo ¢usuke coorBercTBYeT TpeboBanusm PI'OCCOO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpPEeAMETHBIM pe3yJbTaTam
oOydeHus, a TaKKe YUYUTHIBAET HEOOXOAMMOCTh peau3allid MEXIPEeIMETHBIX
CBs3el (DM3MKM C €CTECTBEHHO-HAyYHBIMH Y4YeOHbIMH TMpeaMeTramu. B Hel
OTPENESAIOTCS OCHOBHBIC L€ M3y4YeHHUs (U3MKUM HA YPOBHE CPEIHEro OOIIero
0o0pa3oBaHus, TUIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (U3HUKHU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbIE (Ha 6a30BOM YPOBHE).

[TporpaMManopu3nKeBKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHI OCBOCHHUS Kypca (pu3nku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI MO r0jIaM 00yUYEHUs;

e cojepkaHue yueOHOTo npeamera « Pu3nkay 1o rogam oOy4eHHs..

duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOIbI, BHICTyMas B
Ka4yecTBe y4eOHOro MpeaAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUU 00 okpyxatomem Mupe. LLIkoapHbIN Kype GU3HKHA — CUCTEMOOOPa3yIOIINA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHWW, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbusndeckoit reorpadueld u actpoHoMuen. lcmonp3oBaHWE U AKTHBHOE
npUMeHeHne (U3WYECKUX 3HAHWM  ONpenenseT Xapakrep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIYYEHHsS] HOBBIX MAaTEpPHAJIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3ydyenne ¢u3MKu BHOCHUT OCHOBHOW BKJaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAYyYHOW KapTHUHBI MHpa OOydarolmuxcs, B (OPMUPOBAHHWE YMEHUH MNPUMEHSThH
HAy4YHbIA METOJI MO3HAHUS NP BHINIOJIHEHUH UMU YUeOHBIX UCCIIEIOBaHUM.

B ocHoBy kypca ¢Gusuku JUisi YpOBHSI CpeaHEro ooOIiero o0pa3oBaHUs
MOJIOKEH pAN HWIEH, KOTOpPhIE MOXHO paccMaTpuBaTh Kak IPUHIMIBI €T0
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3UKH, BKIIOUYAET KaK
BOMPOCHI KIITACCUUECKOM, TaK U COBPEMEHHOM (PU3UKU.

Hoes cenepanuzayuu. B COOTBETCTBHMM ¢ HEW Marepuayl Kypca (QHU3MKHU
00beqMHEH BOKpPYr (¢u3Mueckux Teopuid. Benymmm B Kypce sBiseTCs
dbopMupOBaHUE MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaT€pHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanusainus NpeanojaracT HCIOIb30BaHUE
I'YMAaHUTAPHOTO TOTEHIHMaIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTMEM OOIIECTBa, a TakXke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTHUYECKUMHU MPOOIEMaMHU.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢$usukm mpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHUX U TEXHOJOTMYECKUX MPUIIOKEHUN
W3YUYCHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss TMOCPEACTBOM BBEIACHUS 3JIEMEHTOB
COJIEp)KaHUs, TMOCBSMIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTW, a Takke OOCYXKIeHUs
po0JIeM palMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

Crep:KHEBBIMHU DJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpPEAHEro OOIero
oOpa3oBaHus SABIAIOTCS (pusmueckue teopuu ((HopMHpOBaHHE MPEACTABICHUN O
CTPYKType HOCTpoeHusi (u3NYECcKoil Teopuu, poiu (HyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHUH, JUIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (PU3UKU peamu3yeTcsl Mpexie
BCETO 3a CUET OpraHW3allid IKCIEPUMEHTATHHOU JCSITEIIBHOCTH OO0YyYarOIIUXCS.
s 6a3oBoro ypoBHA Kypca (U3MKA — OTO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TpOorpaMme mo (u3nke OObETUHEHBI B OOIIMI CIHCOK YYEHUYECKUX
IPaKTHUECKUX paboT. Brijenenue B yka3aHHOM MepedyHe J1abopaTOpHBIX padorT,
NPOBOAUMBIX JUJIi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa3oBaTeNbHOTO TMpollecca HUCXOMAs M3 OCOOEHHOCTEM IUIAaHMPOBaHUS U
ocHamieHus: kabuHera @usuku. Ilpu »3TOM obOecrneuuBaeTcsi OBJIAJEHUE
00y4JalImUMHUCS YMEHUSMU NPOBOAUTH KOCBEHHBIE W3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEN (PU3MYECKMX BEIUYMH W TOCTAHOBKY OIBITOB 10 TPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHHME YJIENAETCS PELIEHUIO PACYETHBIX M KauyE€CTBEHHBIX
3aaa4. [Ipu »3TOM Mg pacyETHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a/1a4d C SIBHO
3aJJaHHOU (PU3NYECKON MOJIETBIO, TO3BOJIAIONINE IPUMEHSITh H3yUE€HHBIEC 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO paslena Kypca, Tak U UHTETpUpYs 3HAHUA W3
pa3HbIX pasnesnoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBJISIIOTCS 3aJaHMs Ha
0oOBsICHEHHE TpPOTEKaHUs (UINYECKUX SBICHUI W MPOIECCOB B OKPY’KaroIIEi
KHU3HHU, TpeOylomue BbIOOpa (QU3MUECKOW MOAENu I CUTyalud MpPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢  TpedoBanmsimu  PI'OCCOO k  MarepuanbHO-
TEXHUYECKOMY oOOecredeHnio y4eOHOro mporecca 0a30BbIi ypOBEHb Kypca
($u3uKK Ha ypOBHE CpeHEro olIIero 00pa3oBaHus JOJDKEH U3Y4aThbCs B yCIOBHIX
OpeaMeTHOro KabuHeTa (U3MKM WM B YCJIOBUSIX MHTEIPUPOBAHHOTO KaOWHETa
NPEIMETOB E€CTeCTBEHHO-HAYYHOTO IMKJIA. B kabuHere (M3MKHU JTOHKHO OBITH
HEoOXoaMMoe J1abopaTopHOE OO0OpYAOBAaHWE JJIS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (Qu3uKe yUeHHYECKUX MPAKTUYECKUX paboT M JIEMOHCTPAIMOHHOE
000py0BaHUe.

JleMoHCTpallMOHHOE  00OpyAoBaHUE (QOPMUPYETCSI B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIIEHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpAMA st
UCCIICIOBAHMUSI  U3yYaeMbIX SIBICHUH U  TMPOIECCOB, OMIUPHUUECKUX U
($yHIaMEeHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JIaGopaTopHoe O0O0OpYyJOBaHUE MJIsi YUYEHHMYECKUX MPAKTHUYECKUX padboT
dbopMupyeTcss B BHAE TEMaTUYECKHMX KOMILUIEKTOB M OOECIEUMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydJaromuxcsi. TemMaTH4ecKue KOMIUIEKThI
1a00paTOPHOTO OOOPYIOBAHUS JOJDKHBI OBITH IMOCTPOEHBI HA KOMIUIEKCHOM
UCITIOJIb30BAHUU AHAJIIOTOBBIX M LU(POBBIX NMPHOOPOB, a TaKkKe KOMIIbIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJE IU(POBBIX J1aOOPaTOpUid.

OCHOBHBIMU 1ENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

e (opMHpoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYalOIIMXCS K Hay4dHOMY
U3yYEHHUIO TPUPOABI, Pa3BUTHE HMX HHTEUIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MMO3HAaHUS U (HOPMUPOBAHUE
HCCIIEIOBATENLCKOTO OTHOIIEHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa H3YYCHUS
OCHOB CTPOEHHsI MaTepuu U (pyHIaMEHTATbHBIX 3aKOHOB (PU3HKH;

o ¢opmMHupoBaHHE YMEHHUH OOBSACHATH SIBIEHUS C HCIHOJIb30BAHHUEM
buznyecKuX 3HAaHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKU AN Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU M TEXHOJIOTHUH.

JlocTikeHne 3THX IeJiel oOecreunBaeTcs peleHHeM CIEAYIOUINX 3a7ay B

npoliecce U3yueHus Kypca GU3MKU Ha ypOBHE CPETHETO 001Iero oopa3oBaHus:



e TMpHOOpEeTEeHHWE  CUCTEMBl  3HAaHUKH 00  oOmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJIIOYast MEXaHUKY,
MOJICKYJIAPHYIO (PH3UKY, DSJIEKTPOJWHAMUKY, KBAaHTOBYIO (U3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHUN TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsSCHEHHS] (PU3NYECKUX SIBICHUA B TPUPOAEC H ISl TPUHSTHS
MMPAKTUYECKUX PEUICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOGHHE CIIOCOOOB pelIEHUs pPa3jIMYHbIX 3a7ad C SBHO 3aJaHHOM
bu3nyueckoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3anue GU3NUeCcKo MOJIENH, aIeKBAaTHON YCIOBUSIM 3aJ1a4H;

e TOHWMaHWE (U3MYECKUX OCHOB WM TPHUHITUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSIHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEACHUS
bu3nyeCKUX SKCIIEPUMEHTOB, aHAIW3a UM HMHTEpHpeTaluuu HH(OopMaluu,
oTpezieNieHus JOCTOBEPHOCTHU MOIyUYEHHOTO PE3yIbTaTa;

e CO3JaHUE YCIOBUM I PA3BUTUA YMEHHUM ITPOEKTHO-UCCIIETOBATEIBCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha usyuenne ¢usuku (06a30BBI ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obpazoBanus otBoautTcs 136 gaco: B 10 kmacce — 68 yacoB (2 gaca B HEACHIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemplii B mporpamMme 1o (QU3MKe TMepedyeHb JIabOpaTOPHBIX M
NPAKTUYECKUX paboOT SBIAETCS PEKOMEHJOBAaHHBIM, YUMTENb JellaeT BbIOOD
poBeleHUsT J1adOpaToOpHbIX pPabOT M OMBITOB € YYETOM MHIUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJaroIuXCs.



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

Pa3znen 1. ®u3uka 1 MeTOAbl HAYYHOT0 MO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOABI NO3HAHUSA OKPYIKAIOIIETO
mupa. Ponp dkcnepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHUS IIPUPOIBL.
OKCIEpUMEHT B (PU3HUKE.

MonenupoBanue (u3NUECKUX SBICHUM M mpolrieccoB. HaydHble THIOTE3HI.
dusnveckre 3aKOHbI U TEOPHUH. | paHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Posnp u Mecto ¢u3uku B (GOpMUPOBAHUN COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AHanoroBele W IUGPOBBIE H3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.

[lepemerienrie, CKOpOCTh (CpeHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MATEPUATBHOW TOYKH, MX NPOECKIMU HA OCH CUCTEMbI KOOpJHUHAT.
Clio)keHue nepeMeNIEHU U CJI0KEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMXKeHHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPE€HHS, MYTH W NEPEMEIICHUS
MaTepUabHOW TOYKU OT BPEMEHH.

CBoOonHoe nazieHue. Y ckopeHrue CBOOOIHOTO MaJeHUsI.

KpuBonuHeitHoe  nBukeHue. JIBUKEHHE  MAaTepUaIbHOW TOYKM IO
OKPY>KHOCTH C MTOCTOSTHHOM 10 MOJIYJIK0 CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHEMHAs
ckopocts. [lepuon 1 yactora obpanieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: CHUIAOMETD,
JBH>KCHUE CHAPSAJO0B, LEITHBIE U PEMEHHBIE NTEPEIAUH.

Jlemoncmpayuu

Mogenbs cuctembl OTCYETA, WILTIOCTPAIUsl KUHEMAaTUUECKUX XAPaKTEPUCTUK
JIBHOKCHUSL.

[Tpeobpa3zoBanue ABMKEHUIN C UCTIONB30BAHUEM MTPOCTHIX MEXAHHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmiogenue aBMKeHUS Tena, OPOIIEHHOIO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOIHOTO MaAeHHUS.

Hanpasnenue ckopocTy Ipu ABMKEHUU O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEIAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOLIEHUsST MEXAY MYyTSIMH, IPOUACHHBIMU TEIOM 34
IIOCJIEAOBATEIbHBIE PABHBIE IIPOMEXYTKA BPEMEHM IIPU PaBHOYCKOPEHHOM
JBH>KECHUU C HAYAJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnne nBUKEHUS [IapUKa B BI3KOU KUJIKOCTH.

N3yuenue aBuKeHUS Tena, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[IpyHmmn  otHocutensHOCTHM  [amunes. Ilepeeii  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepno3uniuu cuil. Bropo#i 3akon Herotona
JUIS MaT€pUaIbHOM TOYKU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Ttsarotenus. Cuiia Tspkectd. IlepBag  kocMuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoibxeHus, kauenust). Cuna tpenusi. Cyxoe
Tperue. Cuia TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. KoadduimeHt tpenus.
Cuna conpoTUBIIEHUS IPH IBUKEHUH TeJa B )KMIKOCTH WJIU Tas3e.

[TocTynarenbHo€E U BpalllaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHus. [lnedo cuibl. VYcioBus
paBHOBECHS TBEPAOTO TENA.

TexHU4ecKHue YCTPONCTBA M MNPAKTUYECKOE NPUMEHEHHE: MOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHlL.

3aBUCUMOCTB CHJIBI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJI TPEHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECH .

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIUH.

HccnenoBanne yclloBUM pPaBHOBECHS TBEPAOTO Tea, HMEIOLIEr0 OCh
BpALLCHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHHE HMMITyJIbCa Tella. 3aKOH COXPAHEHUS UMITYJIbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckass sHeprusi MarepualibHOW TOUkM. Teopema 00 H3MEHEHUH
KUHETHYECKOW SHEPTUMU.

[TorennuanbHas SHEprusl. [TorenunanbHas SHEprus YIIPYTO
nedhopmMupoBaHHOM — mpykuHbl.  [loTeHUManpHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHmumanpHble W HEMOTCHIMANbHBIE  CWibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW SHEPIrHUM CUCTEMBI TEl.
3aKOHCOXPaHEHUAMEXaHUYECKOUIHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKre yCTPOMCTBA U MPAKTUUECKOE NMPUMEHEHHUE: BOIAOMET, KOIIED,
MPYKUHHBIN UCTOJIET, TIBUKEHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTruBHOE NBUXEHUE.

[lepexoq NOTEHIMATLHON YHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopsvie pabomul

N3yuenne abCOMIOTHO HEYMPYTOro yaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKON SHEpPruu
TeJIa Ha IPUMEPE PACTSIKEHUS PESUHOBOIO XKIyTa.

Paznen 3. MoJgiekyJsipuast Gu3nka 1 TEePMOJAMHAMHUKA

Tema 1. OcHo8bIMONEKYIAPHO-KUHEMUYUECKOUmMEOPUU

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. Jduddysus. Xapakrep IBUKEHHS U
B3aMMOJICHCTBUSL 4YacTHUIl BellecTBAa. Monenu CTpOEHUsi Ta3oB, KUIAKOCTEH U
TBEPIBIX TE U OOBSICHEHWE CBOMCTB BEIIECTBa HA OCHOBE 3THX Mojenei. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana tremneparyp
Llenbcus.



Mopenp  upeanmpHoro raza. OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPHH HACATIbHOTO Ta3za. AOCONIOTHas TeMmIepaTrypa Kak Mmepa
CpEIHEN KWHETMYECKOW SHEPrHuM TEIUIOBOIO JBMXKEHHs vactul rasza. lllkana
temneparyp KenbBuHa. ['a30Bbie 3akOHBI. YpaBHeHUE MeHaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mponeccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['padudeckoe mpencTaBieHHe H3OMPOIECCOB: H30TEpPMa, H30X0pa,
nu3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHI, JOKAa3bIBAIOIINE TUCKPETHOE CTpOEHWE BemecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnpIThl 10 MU PY3UU HKUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJECHUCTBUA.

Mogenp, HITICTpUpYONIas MPpUpoay JABIEHHUS ra3a Ha CTEHKH COCY/Ia.

OneITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS HACAIBHOTO Trasa,
U30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Ornpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBHI, IABJICHUS U TEMIIEPATypPhl BO3/lyXa B HEW.

HccenenoBanne 3aBUCMMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoounamuku

TepMmoanHaMuueckass cucremMa. BHYTpeHHSsE dHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHeHus. KonnuectBo TemioTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYeHUE. Y IeJbHAsI TEMIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH pH TEIIONEpeaye.

[Tonsitue 00 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJMHAMUKHU.
[IpumeHeHre mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTepIpeTanus paboTsl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MPOIIECCOB B MPUPO/IE.

TenmoBple  MamwuHbl.  [IpuHOMOBI  AEUCTBHUS — TEIUIOBBIX — MAILHH.
[IpeoOpa3zoBaHusi SHEpPruM B TEIUIOBbIX MaminHax. KoapduuueHT mone3Horo
nerctBus TemoBol mamuHbl. [ukn KapHo u ero koadduIMEHT MOJIE3HOTO
JEUCTBUS. DKOJIOTHUECKHUE MPOOIEMBI TETUIODHEPTETUKH.



TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTelb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAWIbHUK, KOHAUIIUOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruy Tejla MpU COBEPILIEHUU PaOOTHI: BBLIET
npoOku u3 OyTBUIKM TOJ JEUCTBUEM CXATOro BO3/yXa, HarpeBaHue sgupa B
JaTyHHOU TpyOKe myTEéM TpeHus (BUIACOJEMOHCTpAIIHS).

M3MeHeHre BHyTpEHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIionepeiaye.

OnpiT Mo anuabaTHOMY pAacCIIUPEHHI0 BO3Ayxa (OMNBIT C BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HN3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecamnvie cocmoanusn eeujecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAA BIIAXHOCTh BO3ayxa. HacelmeHHBI map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KATICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHA30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiibsl. CoBpeMeHHble Marepuaibl. [lnmaBienune u
KpucTayu3anus. Y aefbHas TerioTa miasienus. Cyommmarus.

YpaBHeHue TeroBoro OamaHca.

TexHuyeckre yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH IMOJIYYECHHS] COBPEMEHHBIX MAaTEPHUANIOB, B
TOM YHUCJIE HAHOMATEePUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHILIIEHHBIX apOB.

Kunenue npy moHWKEHHOM JIaBJIICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

Ha6mronenue HarpeBanust v IIaBJICHUS KPUCTAJUTMUYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopsvie pabomul

N3mepeHne 0THOCUTENBHOM BIIAXKHOCTU BO3/1yXa.

Pa3znen 4. JnekTpoanHamMuka
Tema 1. Inekmpocmamuxa
DnekTpu3anus Ted. OJNEeKTpUuueckuil 3apsn. JlBa BHIA BIEKTPUYECKUX
3apsanoB. [IpOBOIHUKM, TUANEKTPUKA W TOJYINPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsija.
B3anmopeiictBue 3apsnoB. 3akoH Kyiiona. TodeuHbli 2JIEKTPUYECKHI 3apsi.
Dnektpuyeckoe 1mosie. Hampsok€HHOCTH  3niekTpuueckoro mojst. [IpuHiun



CyNEPNO3ULIMU IJIEKTPUUECKUX MOJeH. JIMHMM HanpssKEHHOCTH 3JIEKTPUYECKOTO
IOJISL.

Pabora cunm  anekrpoctatmueckoro  moisa.  I[lorenmuman.  Pa3sHocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AUANEKTPUKU B IJIEKTPOCTATUYECKOM MOJIE.
Jvsnexrpuyueckasi MpOHUIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3eMJICHHE JJIEKTPONpPUOOpOB,
KOH/JIEHCATOp, KOMMMPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaThyecKas 3aluTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUS MEXKAY HUMH U JUDJIEKTPUUECKON TPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 3neKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia Toka. [locTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1151 yyacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YAEIBHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIUHEHUE TIPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIEKTPUYECKOTO TOKA.

ONEeKTPOABMXKYLIAsl CUia M BHYTPEHHEE CONPOTUBIECHUWE HCTOYHHMKA TOKA.
3axoH Oma 11 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUSI METAIIOB OT TemMneparypbl. CBEpXIPOBOIUMOCTD.

OnekTpudeckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CobcTBeHHas " puMecCHast IIPOBOJANMOCTh
NoJIynpoBOHUKOB. CBoiicTBa p—n-niepexoia. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIjiaBax  dJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS JUCCOLUALUS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSITEIbHbBIN
paspsa. Monnus. [Inazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHME: aMIEPMETD,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKA, DJIEKTPOHArpeBaTEIbHbIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYIIPOBOAHUKOBBIN IUO/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHUSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOLIAU TONIEPEYHOr0 CEUYEHUs U MaTepHUaIa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIUTOB.

W ckpoBoii paspsia M NPOBOJAUMOCTb BO3yXa.

OOHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3yuenue cMEnaHHOro COEJMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYIIEW CUIIbl MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue 3nekTpoiausa.

Me:xnpeaMeTHbIe CBS3H

Nzyuenne xypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocCyIIecTBISIETCS €
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH MaTE€MATHKH,
OMONOrHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAy4HOTIO
NO3HAHUS: SIBJICHUE, HAay4yHbId (akT, runoresa, Quanyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICTTUPOBAHIE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIu,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKHE (YHKIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABHKEHUE B KHUBOW mpupoje, auddys3us, ocMoc,
TEIUIO0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpDHAas Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, >KUIKOCTEH M



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJLIOB, AJIEKTPOJMTHYECKAs IUCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BAaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JIBHUraTeilb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOM XOJOIMUIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHANIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3aluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIM IIPUHTED, AJIEKTPOHArpeBaTEIbHbIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KJTACC

Paznen 4. JinekTpoanHamMuka

Tema 3. Macnummnoe nose. I1eKmpoMazHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumonaeicTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MaruntHoe mnone. Bektop MarmuTHOM wuHAYyKIMM. [IpuHIMnD cynepnosuunu
MAarHUTHBIX MoJieW. JIMHMM MarHuTHOM WHAYKUMU. KapTuHa NUMHWI MarHUTHOU
WHIYKIWH TOJIS TOCTOSHHBIX MAarHUTOB.

MaruutHoe T1ON€ MNPOBOJHHUKA C TOKOM. KapTuHa JMHUN WHIYKLIHAU
MAarHuTHOTO TOJIS JUIMHHOTO MPSIMOrO0 MPOBOJHHUKA W 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanMmoaeiicTBue NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaysib M HampaBJiieHUE. [[BUKEHUE 3apsKEHHOM YacTHUILIbI
B OJIHOPOJHOM MarHuTHOM mnose. Pabora cuiel Jlopenna.

SIBneHne anexkTpoMarHuTHOM HMHAYKOuU. [IOTOK BekTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIKYILAs Cujla HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexktpuueckoe Iose. OJEKTPOIABMXKYILAs Cujla WHIYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OMHOPOAHOM MArHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIEHME CaMOMHAYKUMH. OJEKTPOJABIKYIIAA CHIA
CaMOWHIYKIIUH.

DHEpPrusit MAarHUTHOTO TOJIS1 KATYILKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: IOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTaTENb, YCKOPUTEIN SJIEMEHTAPHBIX
YaCTHUL, MUHIYKIIMOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHMM MHAYKUMYA MAarHATHOTO TOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBneHME >IIEKTPOMArHUTHOM MHAYKINH.

[Tpasuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTU W3MEHEHHUS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

M3ydeHre MarHuTHOTO MOJISl KaTYIIKH C TOKOM.

HccenenoBanne nevCTBUs MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanuve sIBIEHHS 3JIEKTPOMAarHUTHOW WHYKLUU.

Pa3nen 5. KoJsiedanus M1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHWE  KOJEOAHWUA.
["apmonnyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojieOaHUU.
[IpyXMHHBIN MasgTHUK. MareMaTU4EeCKUN MAsTHUK. Y PAaBHEHHUE TAPMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOAHUSIX.

KonebarenbHbiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJEOAHWS B
UJCATPHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXKIy MEXaHUYECKUMHU U
AIIEKTPOMAarHUTHBIMU  KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPTUU B UJCATBHOM KOJIOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KoJieOaHUSX. BhIHYKIEHHbIE MEXaHUYECKHE
kojeOanus. Pezonanc. BeiHyKIeHHBIE SJIEKTPOMArHUTHBIE KOJIeOaHMUS.

Ilepemennbiii  TOK. CUHYCOMJANbHBIM IEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUIMTYHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOMU3BOJCTBE 3eKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TIOBCETHEBHOM )KU3HH.

TexHuyeckre yCTpOWCTBAa M MPAKTUYECKOE IMPUMEHEHUE: DIECKTPHUUYECKUN
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, TMHUU DJIEKTpOIepe1ay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KoIeOATeNbHON CHUCTEMBI (NIPY>KUHHBINA WM
MaTEMaTUYECKUNA MASTHHK).



Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHMIA.

Hab6mnronenue pesonanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAIIPSDKEHUS OT BPEMEHM) IS
3IIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum 1OCIIENOBATENIBHOM COEAUMHEHHWH PE3UCTOPA, KATYIIKU
VMHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopaenb TuHUYM IIEKTPOIIEPEAAYN.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCMMOCTH TEPHOJA MAbIX KOJIeOaHHUM rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MAacChl Ipy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BATEIbHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKHU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, ycioBHs pacnpoctpaHeHus. Ilepumoa. CkopocThb
pacrpocTpaHeHuss M JUIMHA BOJHBL. llomepeuyHble W NPOJOJIBHBIE BOJIHBI.
NnTepdepenuus u qnuppakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IYUYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEJIIOMIICHUE, Noysgpu3anus, Judpaxuus,
uHTepdepeHus. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIeKTPOMAarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuaeHuA. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKArOLIEH CPE/Ibl.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUAarHOCTMKA B TEXHUKE W MEIMIMHE, paaap,
panuonpuéMHUK, TEIEBU30p, aHTEeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacCpOCTPAHEHUE MONEPEUHBIX U IPOIOJIbHBIX BOJIH.

KoneO:mromeecs Ten0 Kak HCTOUYHUK 3BYKa.

Habmonenune otpakeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennmnn u qudpakini MEXaHUYECKUX BOJTH.

3BYKOBOM pPE30HAHC.

HabmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KoJeOaHUM.



HccnenoBaHre  CBOMCTB — AJIEKTPOMArHUTHBIX ~ BOJIH:  OTPa)KEHHUE,
pesoMIIeHUE, MONsIpU3anus, AMPpakiuus, HTephepeHIIus.

Tema 3. Onmuxa

['eomeTpuueckas onrtuka. [IpsmMoiMHENHOE pacnpoCTpaHEHUE CBETa B
OJIHOPOHOM cpene. JIyd cBera. ToueUHbIM UCTOYHUK CBETA.

OTtpaxenue cBeTa. 3akOHBI oTpakeHusi cBeta. [locTpoeHne m3o0paxeHuii B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. I[IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus cBeta. CroxHbIi cocTaB O6enoro ceera. LBerT.

Cobupatoriie U pacceuBamomue JuH3bl. ToHkas nuH3a. DOKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3bl. [locTpoeHue uzoOpaxkeHUil B
coOuparolux 1 paccerBarolux JuH3ax. Gopmyna TOHKOW JTUH3BI. Y BeJIUYEHUE,
JaBAEMOE JIMH30M1.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. UWuTepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaknus ceta. [dudpaxuumonHas pemérka. YciaoBue HaOMIOACHUA
[JIABHBIX ~MAaKCUMyMOB IIpU IaJ€HUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpPOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOM, TEJIECKOI, BOJIOKOHHAs
OMNTHKA, TUPPAKIIMOHHAS PEIIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pACIpPOCTPAHEHUE, OTPAKEHHE M IPEJIOMIIEHUE CBETA.
OnTrueckue mpuOOpHI.

[TonHOE BHyTpeHHEE OTpakeHre. Mozellb CBETOBOJA.

HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.

Mopaenu MUKpOCKOMa, TEJIECKOIA.

HaGmronenue natepdepeHinm cBera.

Hab6monenue nudpaxium ceera.

Hab6mronenue nucnepcuu cBera.

[TonydeHnue ciekTpa ¢ MOMOUIBIO PU3MBI.

[TonydeHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

Habmrogenue nonsipu3aluu CBETa.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul



W3mepeHne nokasaress npegoMiIeHUs CTEKa.
HccnenoBanue cBONCTB N300pakeHU B JIMH3aX.
Hab6mronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI clIeUAJIBLHON TEOPUU OTHOCHUTEIbHOCTH
['panuubl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIIELMAIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJSI CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DUHILTEMHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHUE BPEMEHU U COKpaALIECHUE
JTUHBI.
OHEeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C :—)Hepmeﬁ U UMITYJIbCOM peH}ITI/IBI/ICTCKOﬁ qaCTHUIbI. 9Hepr1/151
ITIOKO:I.

Pasznen 7. KBantoBast pusuka
Tema 1. DnemenmuvlK6aHmMoBOUONMUKU
®dotonbl. ®opmyina [1nanka cBs3u sHEepruu (HOTOHA C €r0 YACTOTOW. DHEPrus
U UMITYJIbC (JOTOHA.
OTtkpriTre u uccnenoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI

dborodddexra. YpapHenue DiiHmTeHa 11 pororddekra. «KpacHas rpaHuiia
dboTtorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudecknue yCTpOMCTBA W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTYMK, CoTHEYHAast OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®otorh(HeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeMTHEToO (poTodddekTa.

Ceeroauo.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[InanerapHas moaens aroma. Iloctynatel bopa. M3nmyuenne u noryomeHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumiel
criekTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPO/IA.

BousiHoBbIe cBolicTBa yactull. Bosnbl ne bpoiins. KopnyckyisipHO-BOJITHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOII), J1a3ep, KBAHTOBBIN KOMIIBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yuenuueckuii skcnepumenm, nabopamopusvie pabomul
Hab6nronenue nmuaeityaToro cnekrpa.
Tema 3. Amomnoe a0po
DKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CIO0XKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paanoakTUBHOTO W3mydeHus. CBoiictBa anbda-, Oera-, TamMMa-U3ITy4CHHUS.
Brnusinue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykionHas mojmens sigpa [eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tornsl.
Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTy4eHHe. 3aKOH paIMOaKTUBHOIO pacraja.
DHeprus CBs3M HYKJIOHOB B sifjpe. Snepubie cuibl. [{edexT maccsl sapa.
SlnepHpie peakuuu. [leneHne u CUHTE3 AIEp.
Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnembl M TEPCHEKTUBBI
SIIEPHOM SHEPTEeTUKU. DKOJIOTMYECKUE ACTIEKTHI SIEPHON YSHEPTETUKHU.
OnemeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.
Mertoabl HAOIIOACHUS ¥ PETUCTPALIMU SJIEMEHTAPHBIX YaCTHII.
®dyHaMeHTalbHbIe B3auMOJEHCTBUA. EAMHCTBO PU3nyecKoi KapTUHBI MUPA.
TexHuyeckue ycTpoucTBa U MPAKTUYECKOE MTPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siiepHblil peakTop, aToMHasi 6oMoa.
Llemoncmpayuu
Cu€TUMK MOHU3UPYIOLINUX YaCTHLL.
Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul
HccnenoBanue TpekoB 4yacTHIl (110 TOTOBBIM oTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Oransl pa3BUTHs aCTpOHOMUHU. [IpuKIagHOEe 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bénnoro neba. Co3Besnusi, spKue 3BE3bI, MIIAHETHI, WX BUIUMOE
JBUYKEHUE.

ConneuyHas cucreMa.

Connue. ConHeuHass akTUBHOCTh. McTounuk sHeprum CosnHua u 3BE3N.
3BE31IbI, UX OCHOBHBIE XAapAKTEPHUCTUKHU. JlmarpamMma «CHEKTpaJbHBIA KJacc —
CBETUMOCTBY». 3BE31bl TIJIABHOM IOCIIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTb» JJIs 3BE3] TJIaBHOM MOCIEN0BaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunstii ITyte — Hama T'anaktuka. Ilonoxenue u nBmwxenue CoaHua B
[Nanaktuke. Tunsl ramaktuk. Pagroranaktuky U kBazapbl. YEpHBIE IBIPHI B siApax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPYKEHHBIM TIIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN U ONIPEIeNICHUs TTOJIOXKEHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sA CEeBEpHOro MOJyIapus U IpKUE 3BE31bI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro [lytu.

O0o00marmnee NOBTOpeHue

Pons ¢usmkn wW acTpoHOMHMM B JKOHOMHYECKOW, TEXHOJOTUYECKOH,
COIMAIBHON M ATUYECKOH cepax NesaTeTbHOCTH YEIO0BEKa, POJib M MECTO (PU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOM KapTUHE MHUPA, pOJib (U3HUUYECKOU TEOPUU
B (GOpMHpPOBAHUM TPEACTABICHUA O (U3UUYECKON KapTUHE MHUpa, MECTO
bu3NYecKoi KapTUHBI MHPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABIECHUN O NPUPOJIE.

Me:xnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce oCylecTBIs€TCS C
YYETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMH MaTE€MATHKH,
OnonoTNN, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBS3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, runotesa, (puamyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: peMIEHHWE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIUA: CHHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCHU KOOPAMHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOHBIE 3JIEMEHTAPHBIX (DYHKIMH, NPU3HAKK MOAO00MS TPEYrOJbHUKOB,
onpe/eseHUe MIONIaAN MIIOCKUX PUTyp U 00bEMA Tell.

buonoeus: snexTpuueckue SBICHHWS B JKUBOW MPHUPOJE, KoJieOaTEIbHBIC
JBUKEHHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMYECKOW PpEIIETKH, CHEKTpaIbHBIN
aHaJIN3.



l'eocpagpua: marHuTHBIE TIOJIOCA 3€MJIM, 3aJ€Kd MarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonocus: JIAHAMA DJIEKTPOINIEpenad, TIEHEpaTop IEPEMEHHOrO TOKa,
JIEKTPOJBUTATENb, WHAYKLUOHHAS II€4Yb, pajap, PaJuONpPUEMHMK, TEIEBU3O0DP,
aHTeHHa, TenepoH, CBU-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHUKA,
coJiHE4Has Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenune yueOHOTO mpenMera «Du3nMkay HA YPOBHE CpPETHEro O0OIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECHIECUYUTH JOCTIKEHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0IKHbI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIHUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCcTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE PEAM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON IESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMHA 00YYarOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTRA;

OPUHATHE  TPAAUIMOHHBIX  OOILEYETOBEUYECKMX T'YMAaHHUCTUYECKHX U
JEMOKPATUYECKHUX EHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX T'PAXKIAHCKOTO
o01ecTBa, y4acTBOBAaTh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpTaHU3aIUY;

YMEHHE B3aUMOJICMCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIBbHOCTH;

2)IaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOopMHPOBAHHOCTH POCCHICKOM rpa)XXJaHCKOMN WUJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCIIE B
NEATEIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOSHUE YCTOWYMBOTO OYIyIIIero;

4)3¢cTeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILLIEHHE K MUPY, BKIIFOYAs 3CTETUKY HAyYHOI'O TBOPYECTBA,
IpUCYIIEro (PU3nYecKoi HayKe;



S)Tpy10BOro BOCIMTAHMS:

UHTEpEC K pa3NuyHbIM cdepaM MpodhecCHOHATBHOM IESTENIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHUE COBEpLIaTh OCO3HAHHBIN BHIOOD
Oyayuiei npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEH KU3HU;

6)3K0/10r14eCKOro BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYpbl, OCO3HaHHE IJ100aJIbHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHs YEJIOBEUECTBA;

paclIMpeHue OmbITa JEATEIBHOCTH HKOJOTMYECKOM HANpaBIEHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE;

7)IIeHHOCTH HAYYHOI'0 MIO3HAHMSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENIbHOCTH, TOTOBHOCTH B IpOLECCE
U3y4eHHUs  (QU3MKM  OCYLIECTBJIATH  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUYATIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jiornueckue JaeiicTBUA:
CaMOCTOSITeNIbHO  (OpMyJMpOBaTh W aKTyaIM3UpOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LEIU JCATENIbHOCTH, 33JaBaTh IAPAMETPbI U KPUTEPUU HX
JIOCTHIKCHMSI,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHaIM3a UMEIOITUXCS
MaTE€pPUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJIIM, OILIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUSX  PEAbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOIIEM.
ba3oBble ncciaenoBarTeabCKHue JeCTBHUA:
BJIaJICTh HAYYHOH TEPMHUHOJIOTUEH, KJIIOUEBBIMU MOHATHUSMH U METOIAAMHU
(bU3NYECKON HAYKH;



BJIa/IeTh HaBBIKAMHU Y4eOHO-HCCIIEI0BATENbCKON U MPOSKTHON AESITENIbHOCTH
B 005acTH (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peuIeHHs 3a7a4 (U3UYECKOTO COACP)KAHUS, MPUMEHEHHUIO Pa3TUYHBIX
METO/0B IO3HAHUS;

BIAJETh BUAAMHU JESATEIBHOCTH TIO TIIOJyYEHUI0 HOBOTO 3HAHUS, €ro
UHTEPIIPETAllUY, MPEOOPa30BAHUIO U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YUCJIE MIPH CO3JaHUH YUEOHBIX MPOEKTOB B 001acTH (DUBUKH;

BBISIBIISITh TPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEelIeHHs, HAaXOAUTh apryMEHThI JJs J0Ka3aTelbCTBa
CBOUX YTBEPXICHUI, 3a1aBaTh apaMeTpPbl U KPUTEPUU PELICHHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pELICHHUs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSIX;

CTaBUTh U (HOpMyIUpOBaTH COOCTBEHHBIE 3aqaud B 00pa3oBaTeIbHOM
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUYCHUH (DUBUKU;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMEThb TEPEHOCUTh 3HaHUSA MO (HU3UKE B MPAKTUYECKYI0 001acThb
KHU3HEIEATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE HJIEH, PEJIaraTb OPUTHHAIbHBIE TIOAXO/bI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIONINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIaJIeTh HABBIKAMU TOJy4eHUs MH(opMaruu (HU3NYECKOro COAEpIKaHUS U3
MCTOYHUKOB pAa3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBIATh IOMCK, aHAIIU3,
CHUCTeMATHU3alMI0 M HHTEPIpeTaluio HH(OOPMALUK PA3TUYHBIX BUAOB U (GopM
IPECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OpMaIUH;

UCTOJb30BAaTh  CPEACTBA  HMH(POPMALMOHHBIX W KOMMYHHUKAI[MOHHBIX
TEXHOJOTHI B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3aJa4 ¢ COONIIoJIeHHeM TpeOOBaHUN HSPrOHOMHUKHM, TEXHHKH O€30MacHOCTH,
TUTUEHBI, PECypcOCOEpex eHHsl, TMPaBOBBIX M JTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 06€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEpKaHMs B Pa3IUYHBIX (Qopmarax c
y4€TOM HazHayeHHs] THPOPMAIIUHU U LEJIEBOU ayJUTOPHUH, BBIOUPAs ONTUMAIbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yalTU3alliu.

KoMMyHHKATHBHBIE YHHBeEPCAIbHbIE YUeOHbIE TelCTBHUS:
OCYIIECTBIISATH O0IIeHNE HA YPOKax (PM3UKU U BO BHEYPOUHOU JIEATETHLHOCTH;
pacmo3HaBaTh TMPEANOCHUTKA  KOH(MIUKTHBIX CUTyallid W  CMAT4aTh
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIB30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAJTBLHON
paboThI;

BBIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHHA C y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJOTO YJieHA KOJUICKTHBRA,;

NpUHUMATh TEIA  COBMECTHOM  JEeATEIhHOCTH, OpPraHW30BHIBATH U
KOOPAMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTaBJIATHh IUIAH JICHCTBUH,
pachpeneniaTb poid ¢ y4E€TOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAaueCTBO CBOEr0 BKJIAaNa W KaXIOTO yYaCTHHKA KOMaHIbI B
001t pe3ybTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejaraTh HOBBIC TPOEKTHI, OICHUBATh HUACH C TO3UIMH HOBHU3HBI,
OPUTHHAIILHOCTH, IPAKTHUECKON 3HAYUMOCTH;

OCYIIECTBIISATh TO3UTHBHOE CTPATETUYECKOE TMIOBEICHUE B Pa3TUYHBIX
CUTYaIHSX, IPOSIBIISTH TBOPUYECTBO ¥ BOOOPAKEHNUE, OBITh MHUITMATHBHBIM.

PerynsiTuBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO JESTENbHOCTh B 00JacTU
(U3MKM M aCTPOHOMMHM, BBIABIATH MpPOOJEMBI, CTaBUTh U (HOPMYIMPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSTENIBHO COCTABJIATh IUIAH PEIICHMs] PACUYETHBIX M KaYECTBEHHBIX
3aJa4, MJIaH BBIOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEANOUTEHHI;

JaBaTh OLICHKY HOBBIM CHUTYaLUsIM;

paciupsaTh paMKHM y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MIPEANIOYTEHUMH;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpOBaTh e€ro, Oparb Ha celd
OTBETCTBEHHOCTbD 34 PEILICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CIOocOOCTBOBAaTh (POPMHUPOBAHUIO U MPOSBICHUIO JPyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIILIATE CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIN HHTEJJIEKT:

JaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEJIbHOM  pediekcuu Kak  OCO3HaHUs
COBEpPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX IIPOLIECCOB, HX PE3YyJbTAaTOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI peIIeKCUU ISl OLIEHKH CUTYyalllH, BHIOOpa BEPHOTO
peuieHus;



yMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKEHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBhI JPYTHX TIPU aHAIM3E pe3yJIbTaTOB
NeSITEIbHOCTH;

NPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TIPU aHAIMU3E pe3yJIbTaTOB
NEeSATETHbHOCTH;

npuU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMINOKH.

B mpomecce mocTrkeHMs] TMYHOCTHBIX PE3YyJbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOImero ooOpa3oBaHus Yy OOydarolIuxcs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIH WHTEJICKT, MIPEATOIar afo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS Pa3BUTH COOCTBEHHOW AMOLIMOHAIBHOHN chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIHpOBaHMs, BKIIIOYAIOLIETO CAMOKOHTPOJb, yMEHHE MNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
YMOIIMOHAIBHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIUY, BKIIOUYAIONIEH CTpPEMIICHHE K TOCTIKEHUIO e U
yCrexy, ONTHMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH HMCXOJS HM3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAIOIINX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3pemiaTh KOHPIHKTHI.

NPEIMETHBIE PE3YJIBTATbBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OO0YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEpax pojib U MeCTO (U3NKKH B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN JIEITEIbHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHEHHS U3YyYCHHBIX (U3UYECKUX MOJICNICH:
MaTepHabHas TOYKa, MHEPIIMAIbHAS CHCTEMa OTCUETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIH CTPOCHUS Ta30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPY pelieHn: (PU3NIECcCKuX 3aj1ad;

pacro3HaBath (U3HMYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



AIIEKTPOJIMHAMUKUA:  PABHOMEPHOE M  PaBHOYCKOPEHHOE  MPSIMOJUHEIHOE
JIBUKEHHE, CBOOOJHOE TMajeHHe Tel, ABM)KEHHE 10 OKPY)KHOCTH, HHEpIus,
B3aumojelcTeue Ten, nuddysus, OpOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJBIX TEJ, U3MEHEHNE 00bEMA Tell IIPU HAarpeBaHUU (OXJIaKIEHUH ), TEIIIOBOE
paBHOBECHE, MCHAPEHUE, KOHJEHCALMs, IJIAaBICHUE, KPUCTAIUIM3ALUs, KUIIECHHE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHNE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBSI3b MEXKIy I[apaMeTpaMu COCTOSHHA Ta3a B  H30Mpoleccax,
3JIEKTpU3aLus TeJN, B3aUMOJEHCTBUE 3aps/IOB;

ONKCHIBATh MEXAHWYECKOE IBUKEHHE, HCIOJIb3Ys (PU3MUECKHE BEIUYMHBIL:
KOOpAMHATa, MyTh, IMEPEMEIIEHUE, CKOpPOCTb, YCKOpPEHHME, Macca Tena, CHIIa,
UMIYJBC Tella, KHHEeTHYECKasl SHEprus, MOTEHIMANbHAs SHEPTusi, MeXaHudyecKas
paboTa, MeXaHMYEeCKas MOIMHOCTb; NpPHU OMHCAHWU TMPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICI HUCHOJB3YEMBIX BEJIWYUH, UX OOO3HAYEHUS U E€AUHMIIBI,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JTAHHYI (PU3NYECKYIO BEJIUUYHUHY C JAPYTUMHU
BEJIMUMHAMU;

OMKCHIBATh M3yUYEHHBIC TEIUIOBbIE CBOMCTBA TEN M TEIUIOBHIC SIBICHUA,
UCTIONB3Ysl (M3MUECKHE BEIUWYMHBL: JaBJICHHWE ras3a, TemIepaTypa, CpeaHss
KWHETUYECKasi SHEPTUsl XaOTUYECKOTO JBUKEHMSI MOJIEKYJ, CPEIHEKBAaApAaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, padbora rasa,
KOA(PGUIIMEHT TOJIE3HOTO JIEHCTBUSL TEIJIOBOIO JBHUraTeNs; NpPHU OMHMCAHUU
NPAaBWJIBHO TPAKTOBATh (DUBUYECKUH CMBICT UCHOJb3YEMBIX BEIUYHMH, HX
0003HAaYEeHUsT W E€IMHULBI, HAXOAUTb (OPMYJIbI, CBA3BIBAOILIME JIAHHYIO
(pU3MYECKYIO BEIMYUHY C APYTUMU BEIUMUUHAM;

OINMCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U JIEKTPUUECKUE
SABJIEHUS (TIPOLIECCHI), UCTIONB3YsI (PU3MUECKUE BEIUYMHBL: 3JIEKTPUUECKHUIA 3apsij,
AIIEKTPUYECKOE T0JIe, HAMPSXKEHHOCTD MOJISA, MOTEHLIMAM, PA3HOCTh MOTEHIHAJIOB,;
OpU ONHUCAHUM TMPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAUEHMs] MU EIAUHMIBI; YKa3blBaTb (POPMYJbI, CBS3BIBAIOLIUE
JaHHYI0 (PU3MYECKYI0 BETUUYUHY C IPYTUMH BETUUMHAMU;

aHaAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUA, UCTOIb3Ys (PU3NUECKHUE
3aKOHBI U IIPUHLIMIBL: 3aKOH BceMupHOro tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXAHMYECKOM »JHEpPrHM, 3aKOH COXPAHEHUS HMIIYJbCA,
OPUHLMI CYNEpPHO3ULUN CWJI, NPUHLUII DPABHOIpPABUS HHEPLUAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYJSIPHO-KUHETHUUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, TI'a30Bble
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON SHEPTruu TEIUIOBOTO JBUKEHHS MOJEKYJ C
aOCOJIFOTHOM TEMIIEpaTypoH, NMEPBBIA 3aKOH TEPMOANHAMUKH, 3aKOH COXpPaHEHMs
AIIEKTPUYECKOTO 3apsAna, 3akoH KyioHa, mpu 3TOM pasiauyarh CIOBECHYIO
(OpMyYJINPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE WM YCIIOBUS (TpaHMILIbI,
o0jacTu) NPUMEHUMOCTH;



OOBSCHATHP OCHOBHBICE NPUHLMUIIBI JEHCTBUS  MAIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBUSA MX O€30MacHOTO MCIOJb30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBINIOJIHATh OKCIIEPUMEHTHI IO UCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB € HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopMmynupoBath MpobOiieMy/3amadyy ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOuparh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYyAOBaHUS, MPOBOAUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI,

OCYILIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS] PU3NUYECKUX BEIUYMH, IPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUsI U MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MTOIPEIIHOCTEN U3MEPEHUM;

UCCIIEJIOBaTh  3aBUCHUMOCTH  MEXIy  (PU3MYECKMMH  BEIWYHMHAMH  C
UCIIOJIBb30BAaHUEM TMPSMBIX M3MEPEHUM, NMPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcUpoBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B
BUJIE Ta0OnuIl U TpauKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOmro1aTh mpaBwiia 6€30MacHOr0 TPyJa MPU MPOBEACHUN HMCCIEIOBAaHUHN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON W TPOSKTHOU
NESATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB M JaOOPATOPHOTO
000pyaOBaHUS;

pemiate pacu€THbIE 3a7aud C SBHO 33JaHHON (U3WYECKOM MOEIBIO,
UCTIONB3YS (DHU3HUECKHEe 3aKOHBI U MIPUHIIMUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUECKHE BEIMYUHBI U (POPMYIIbI,
HEOoOXoauMble NJisi €€ peIleHUs, TPOBOAUTh PAacUE€Thl U OIIEHUBATH PEaJTbHOCTh
MOJIyYEeHHOTO 3HAYEHUS (PU3UYECKOUN BEJIUYUHBI,

pemaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HETPOTUBOPEUUBYIO
LIETIOYKY PACCYKIECHHM C ONOPOM Ha WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKue IBICHUs;

UCIIOJIb30BaTh ~ MpPU  pEIIeHHH  y4yeOHBIX  3aJady  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETALUN
U TPEJCTABJICHUS y4eOHOW W HAYYHO-TIOMYJSpHON MHGPOpPMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTM3UPOBATH MOJTydaeMyt0 HHPOPMAIUIO;

PUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpallleHuH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMUCTBAMM, NIJIi COXPAHEHUS 30POBbS M COOJIOJIEHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPY KalOLLEH CpelIe;



paboTaThb B Tpynme C BBHIMOJIHEHHEM pAa3JIMYHBIX COLHUAIBHBIX POJEi,
IUTAHUPOBAaTh PabOTy TPyNIbl, PALMOHAIBHO PpacHpelnesaTh OO0sI3aHHOCTU U
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHIAAPTHBIX CUTYalUsIX, aCKBATHO OLIEHUBATH
BKJIAJ| KQKJI0OT0 U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM POOJIEMBI.

K xonuy oOyuenuss B 11 kiacce mnpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOMIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpaxX poJib U MecTo (U3UKU B (HOPMUPOBAHHUU
COBPEMEHHOM Hay4yHOW KapTUHBI MHpa, B Pa3BUTHUU COBPEMEHHOM TEXHHMKU U
TEXHOJIOTMM, B NPAKTUYECKON NAEATEIbHOCTH JIIOJEH, LIETOCTHOCTh U E€AUHCTBO
(u3nyeCKO KapTUHBI MUDA;

YUUTHIBaTh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJIEIIeH:
TOYEYHBIM JIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, AEpHas
MOJieJb aTOMa, HYKJIOHHAs MOJI€Jdb aTOMHOIO sjipa IpHU pPELIEeHUH (PU3NUECKUX
3ajay;

pacmo3HaBaTh (pU3nUecKue ABIEHUS (MPOIECCh) U OOBACHATH UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN W KBAHTOBOW (PM3UKH: AJIEKTPUUECKasl IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE ACMCTBHS TOKa, B3aWMOJEWUCTBUE
MarHuToOB, DJJIGKTPOMAarHUTHasT MHIYKUUs, JAEWCTBUE MAarHUTHOIO IIOJi1 Ha
IPOBOJAHUK C TOKOM U JBWXKYIIMHCS 3apsi, 3JEKTPOMarHUTHbIE KOJIEOaHUS U
BOJIHBI, MPSIMOJMHEIHOE pACIPOCTPAaHEHHE CBETa, OTPAKEHHUE, MPEIOMIICHUE,
uHTepdepenus, audpakuus W TONAApU3ALMSA  CBETa, JHCIEPCUS  CBETa,
dbotoanekTpudeckuit 3pdext (pororddekrt), cBeTOBOE aBiIeHUE, BOSHUKHOBEHHE
JUHEMYaToro CIeKTpa aTroMa BOAOPOAA, €CTECTBEHHAass M HCKYCCTBEHHas

PaauOaKTUBHOCTD;
ONKCHIBaTh W3YYEHHBIE CBOWCTBA BELIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKUE,  JJIEKTPUYECKYIO  MPOBOAUMOCTb  PA3NMYHBIX  Cpel) |

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJIBb3Ysl (PU3MYEeCKrue BEIUYUHBIL:
AIIEKTPUUECKHUI 3apsjl, CUjia TOKa, JJIEKTPUUECKOE HAMNpSKEHUE, JIEKTPUUYECKOE
COTPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABIDKYIIAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO Mojisi, cwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KATYIIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJI€H, MEPHOJl M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHType, 3apsijl M CWjla TOoKa B MpoIecce
TFApMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOsTHUE U
OTNITHYECKasl CHWJa JIMH3BI, TPU OMHCAHWM TPABUIBLHO TPAKTOBATh (hHU3UYECKUI
CMBICJT HCIIOJB3YEMBIX BEJIWYWH, WX OOO3HAYEHUS W EIUHUIILI, YKa3bIBaTh
bopMyibl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYI0 BEIUYUHY C JAPYTHUMH
BEJIMYMHAMU;

OMKCHIBATh H3YyUYEHHbIE KBAHTOBBIE SBJICHUS M MPOIECChl, HUCIHOJIb3Ys
(bu3NYecKre BEIMYUHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H



4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUOJI TIOTypacIiaia, SHEPTHS CBSI3U
ATOMHBIX Si7IEp, TPU ONMUCAHWW TPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICI
WCIIOJIb3yeMbIX BEJMYMH, MX OOO3HAUEHWS W EIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIOIME JIaHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIMYMHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUHHBL;

aHANMM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SBICHUS, UCTONB3Ys (pu3nueckue
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI MOCEA0BATEILHOTO U MapaUIeIHLHOTO
COEIMHEHMs] TPOBOJHMUKOB, 3aKkoH Jlkoyns—JleHna, 3aKOH 3JIE€KTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacIpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, YpaBHeHHE OWHINTEHHaA st doTtodrddexra,
3aKOH COXPAHCHHS JHEPTUU, 3aKOH COXPAHCHHsI MMITYJIbCA, 3aKOH COXPaHCHUS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHsS MAacCOBOTO YHCIIA, MOCTyNaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacrnaja, Ipyu 3TOM pas3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYECKOE BBIPAKEHHWE W YCJIOBHUS (TpaHUIlbl, 00J1acTH)
IPUMEHUMOCTH;

OTIpEJIEIIATh HAMPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI POBOTHUKA
C TOKOM, cuJibl Ammepa u cuibl Jlopenta;

CTPOUTh W ONHUCHIBATh H300paKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOMW JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH: TPH ITOM
dbopmynupoBath TpobiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO O000pY/IOBaHUS, MPOBOAUTH OIBIT U
(GbopMyIMpPOBATH BHIBO/IBI,

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBIN CHOCOO W3MEPEHUS M HMCIOJb30BaTh H3BECTHHIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHNU;

UCCJIEeIOBATh 3aBUCUMOCTH (U3MUECKMX BEJIWYUH C HCIOJIb30BAHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (M3MYECKUX BEIUYMH B BHUAE TAOIUIl U
rpauKOB, AIAaTh BHIBOJBI IO pe3yJIbTaTaM UCCIEIOBAHMS;

coOJro/1aTh MpaBuiia 0€30MacHOro TPyJa MpU MPOBEJECHUU HCCIEJOBAaHUMN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM U IMPOEKTHOU
NEATETPHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB U JTAOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3aJ1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,



HEOOXOIUMBIC IS €€ pelIeHUs], IPOBOJUTh PACUYEThl M OLEHHBATH PEAbHOCTH
MOJYYSHHOTO 3HaUeHMsI (PU3HUECKON BEITMIHHEI;

pemaTh Ka4eCTBEHHBIC 33/1a4M: BBICTPAUBATh JIOTHYECKH HEITPOTUBOPEUHBYIO
[IEMOYKY pacCyXIE€HHI C ONopoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU HU
¢u3nueckre SBICHUS;

UCTIONB30BaTh  TpPU  PEINICHHMH  y4eOHBIX  33aJa4  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTHU JUIS MTOUCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAIHH
U TIpe/ICTaBICHUs] Y4eOHOW W Hay4YHO-TIOMYJISIpHONW MH(OpPMAINK, TOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIy4aeMyto HH(POPMAIIHIO;

OOBSICHATh TMPHUHLUIBI JEHCTBHS MAIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOWCTB, Pa3nyaTh YCIOBUS MX 0€30MacCHOTO MCIOJIh30BAHUS B MMOBCEIHEBHON
KHU3HU,

NPUBOAUTH IPUMEPHI BKJIa/la POCCHMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BuUTHE HAayKd, B OOBSCHEHHME IPOLIECCOB OKPYXKAIOIIEro MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTUM;

UCTIOJIB30BaTh TEOPETUYECKHE 3HAHHS 1O (DU3MKE B MOBCETHEBHOW KH3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPaMHU U TEXHUYECKUMU
YCTPONCTBaMH, JUIl COXPAHEHUS 37J0POBbS U COOJIOAEHUS HOPM KOJOTHYECKOTO
NIOBEJICHUS B OKpY>KalolIel cpene;

paboTaTe B TpyINIE C BBHIMOJHEHHEM PA3UYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYNIbl, PAIMOHAIGHO pPACIpEeneisaTh OOS3aHHOCTH H
IUTAHUPOBATh JI€ATEILHOCTh B HECTAHJIAPTHBIX CUTYAIUsIX, a/JIeKBaTHO OLIEHUBATDH
BKJIa/l KX/I0TO U3 YYaCTHUKOB I'PYIIIbI B PEIIEHHE pacCMaTpUBaeMO IPOOIeMBbI.



TEMATHYECKOEIIVIAHUPOBAHHUE

10 KJIACC
KosaunyecTBoyacoB DJIeKTPOHHbIE
Ne HaumeHoBaHuepasiejoB
(undposbie)
n/m TEeMIPOrpaMMbl Bcero Kontpoabsubiepadorsl  IIpakTnuecknepadoTsl

odpa3oBaTebHbIEpecypchl

Pa3znen 1. PU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUA

L1 ®du3nKa U METOIbl HAYYHOTO ) bubnmoreka [JOK
' IMO3HAHUSA https://m.edsoo.ru/7f41bf72
Nroronopaszneny 2
Paznen 2.MEXAHUKA
but6mmoreka [IOK
2.1 K
HHeMatia > https://m.edsoo.ru/7f41bf72
bubnunoreka [IOK
2.2
Hunamuia / https://m.edsoo.ru/7f41bf72
2.3 3aKOHBICOXPAHEHHS B MEXAHHUKE 6 1 1 ngﬂ;ﬁi;ﬁ)gﬁ% A1bET
Hroronopazneny 18

Pa3nen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBIMOJIEKYJISIPHO- 9 1 bubnmoreka [JOK
' KMHETUYECKOUTEOpUU https://m.edsoo.ru/7f41bf72
bubnunoreka [IOK
3.2 O 10 1
CHOBRITEpMOARHaNMI https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHUS 5 bu6nuorexa [IOK
' BeliecTBa. Pa3oBbIe NEPEXOIbI https://m.edsoo.ru/7f41bf72

Nroronopaszneny 24




Pa3nea 4.9JIEKTPOINHAMUKA

but6mmoreka [IOK
4.1 1
UICKTpOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [ToCTOAHHBIN IIEKTPUUECKU I 12 bu6muoreka [JOK
' TOK. TOKM B pa3nuuHbIX cpeaax https://m.edsoo.ru/7f41bf72
Nroronopaszneny 22
PesepBHOEBpEMS 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

N KosaunyecTBoyacoB DJIeKTPOHHbIE
; HaumeHoBaHnuepasaeioB u (undposbie)
n/ Bcer  KonTpoabubiepador IIpakTnyeckmepadort
TEMIPOTrPaMMBbI o0pa3oBaTebHbIEpeCyp
n 1] bl bl
Chbl
Paznen 1.2JIEKTPOAUHAMUKA
L1 MarsuTtHoeroze. 1 | 3 bubnunoreka [IOK
' DIEeKTpOMarHUTHASUH Ty KLU https://m.edsoo.ru/7f41c97¢
Nroronopaszneny 11
Paznen 2.KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKue u 9 1 bubmuorexa [JOK
' AEKTPOMAarHUTHBIEKOJICOAHUS https://m.edsoo.ru/7f41c97¢c
5 MexaHn4ecKue u 5 | bubnunoreka [IOK
) 3IIEKTPOMATHUTHBICBOJIHBI https://m.edsoo.ru/7f41c97c
bubnuoreka [IOK
23 Omriica 10 3 https://m.edsoo.ru/7f41¢97¢
Hroronopazneny 24
Paznea 3.0CHOBBI CIIELIMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
31 OcHOBBICTIEIIUATEHOUTEOPUUOTHOCUTENBEHO 4 | bubnmoreka [JOK
' CTH https://m.edsoo.ru/7f41c97¢
Nroronopaszneny 4
Paznen 4. KBAHTOBASA ®U3UKA
but6mmoreka [IOK
4.1 i
DIeMEHTHIKBAaHTOBOMONITUKHI 6 hitps://m.cdsoo.rw/7f41c97c
4.2 Crpoenuearoma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41¢c97c¢

4.3

ATOMHOES PO

bub6nunoreka [IOK
https://m.edsoo.ru/7f41c97c¢

Nroronopaszneny

15

Paznea 5.OJIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJIEMEHTHIACTPOHOMHUU U aCTPOPHU3UKHU 7 bubmorexa OK
) R p https://m.edsoo.ru/7f41c97¢c
Nroronopaszneny 7
Pa3nen 6.0BOBIIAIOIIIEEIIOBTOPEHUE
but6mmoreka [IOK
6.1 OoobmaiomeenosToperHe 4 https://m.edsoo.ru/7f41c97¢c
Nroronopaszneny 4
PesepBHOEBpEeMs 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME







ITOYPOYHOEIIVTAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
| ®usuka — Hayka o npupoje. Hayunsie meToap 1 bubnnorexa [JOK
MO3HAHUA OKPYXKAKOIIEro MUPa https://m.edsoo.ru/ff0c32e2
Ponw u mecTo ¢usuku B GopMHUPOBaHHH COBPEMEHHON
2 Hay4YHOW KapTHUHBI MUPA, B IPAKTHYECKOU 1 Bubmmorexa LIOK
y P . pa, B 1P https://m.edsoo.ru/ff0c33e6
NEeSTeNIbHOCTH JIIOJIeH
Mexanunueckoe aBuxeHue. OTHOCUTENbHOCTh
3 MeXaHN4eCKOro ABM:KeHUs. [lepeMeliecHue, CKOpocThb 1 buGnnorexa LIOK
F P > CXOP ’ https://m.edsoo.ru/ff0c3508
yCKOpEeHue
4 PaBHOMEpHOECTIPAMOINHENHOCIBUKCHUEC 1 buGnnorexa LIOK
P P https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOENPSAMOIIMHEHOEIBUKEHHE 1 Bubmmorexa LIOK
yerop p A https://m.edsoo.ru/ff0c372¢
bubmuoreka [JOK
6 CBobonHoe najieHue. Y ckopeHrne cBOOOIHOTO MaleHus 1
A A p A A https://m.edsoo.ru/ff0c39cc
7 KpuBonuHeliHoe nBUXeHUE. [[BHKEHNE MaTepruaabHON | bubnmoreka [JOK
TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
2 [IpuHnun otHocurensHocT ['anmunes. Muepuuanbubie 1 bubnuoreka [IOK
cucremsl orcuera. [lepsriiizakonHbroTOHA https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuia. [IpuHIUn cyneprno3uiuu Cull. 1 bubnnorexa [JOK
Bropoii 3akoH HproTOHA 111 MaTEpUaIbHOW TOYKHU https://m.edsoo.ru/ff0c3be8
10 Tpetnii 3akoH HploTOHA 111 MaTepraibHbBIX TOUEK 1 bubnuorexa [JOK




https://m.edsoo.ru/ff0c3be8

1 3aKOH BCEMUPHOTO TAroreHus. Cuia TAKeCTH. bubmumorexa [IOK
[TepBasikoOCMHUYECKasICKOPOCTH https://m.edsoo.ru/ff0c3d00
bubnmoreka [JOK
12 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena i
https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduument tpenuns. Cuna
13 COMNPOTHUBIICHUS MIPU ABUKECHUU TEJA B )KUJIKOCTU WU bubmmorexa [IOK
https://m.edsoo.ru/ff0c3{76
rase
[TocTynaTenbHOE U BpalaTeIbHOE JBUKEHHE
N bu6mmoreka [IOK
14 abcomroTHO TBEPAOTO Tena. MomeHTCcHIbL. [1neqocubl.
.. https://m.edsoo.ru/ff0c41a6
VY cnoBusApaBHOBECUATBEPIOTOTENA
Nmnynbc MmaTepuanbHOU TOYKH, CUCTEMBI
bu6mmoreka [IOK
15 MaTepUAIbHBIX TOYEK. IMITyIbC CUITBI. 3aKOH
https://m.edsoo.ru/ff0c43d6
COXPAaHEHHUs UMITyJIbca. PeakTUBHOEIBUIKEHUE
Pabota n momHOCTh cuibl. KuHeTHaeckas sHeprus
o bubnmoreka [JOK
16 MaTepUATbHOI TOYKH.
" https://m.edsoo.ru/ff0c4502
TeopemMaoOM3MeHEHUNKUHETUYECKOW S HEPTUI
ITorenunaneHas sHeprus. [loTeHnnanbHas sHEprUst
17 npyro 1eOPMHUPOBAHHON MPYKUHBI Bubmmorexa LIOK
YIpY s ' https://m.edsoo.ru/ff0c461a
[ToreHunanbHasIIHEPTUATETABOINZUITOBEPXHOCTU3EMIIN
[ToTenuuanpHble U HEMOTEHUUANBHBIE CHIIBI. CBSI3b
13 paboThI HEMOTEHIIMATBHBIX CHJI C U3MEHEHUEM bubmumorexa [IOK
MEXaHUYECKON YHEPTUU CUCTEMBI TEIL. https://m.edsoo.ru/ff0c478c
3aKOHCOXPAaHEHUSMEXaHUYECKOM dHEPIrun
JlaboparopHas pabota «lVccnenoBanue cBs3M pabOTHI
19 CUJIbI C IBMEHEHHEM MEXAaHUUYECKOM DHEPIUU Teja Ha
IpUMEpPE PACTSHKEHUSI PE3UHOBOTO JKIyTay
20 KoHnTtponbnas pabora o teme «Knnemaruka. bubnuorexa [JOK




Jlnnamuka. 3aKOHbI COXpaHEHMSI B MEXaHUKE)

https://m.edsoo.ru/ff0c4b74

OCHOBHBIE TTOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOI

bu6mmoreka [IOK

21 teopun. bpoyHoBckoensmxkenue. Auddysus https://m.edsoo.ru/ff0c4dc2
XapakTep ABUKEHUS U B3aUMOJICHCTBHS YacTHIL

22 BelecTBa. MoJenu CTpOCHUS ra3oB, )KUAKOCTEH U
TBEPIBIX TEI

7 Macca monekyin. KonudectBo BemectBa. [locrosinHas
ABoranpo

24 TermmoBoe paBHOBecue. TemnepaTrypa U €€ U3MEpEHHE.

[IIxanaremneparyplienscus
N bu6mmoreka [IOK

25 Wneanbnsiii raz B MKT. OcaoBHoe ypaBHeHne MKT hitps://m.cdsoo.ru/f0cAfde
AOcoiroTHas TeMIiepaTypa Kak Mepa cpeaHei

26 KMHETUYECKON IHEPTUU ABUKECHUS MOJICKYI. bubmorexa HOK

. https://m.edsoo.ru/ff0c511e
VYpaBHenneMeHeneesa-Kaneiipona

27 3akon/lanpToHa. ['a30BbIC3aKOHBI

)3 JlaGopartopHas pabota «lccnenoBanue 3aBUCUMOCTH
MEXIy MapaMeTpaMu COCTOSIHUSI Pa3peKEHHOI0 ra3a»

79 N3omporieccrl B u1eaaTbHOM Ta3e U UX rpapuiIeckoe bubmuoreka [JOK
MPE/ICTABIICHUE https://m.edsoo.ru/ff0c570e
BryTpeHHss 3Heprus TEpMOJAUHAMUYECKOU CUCTEMBI U

30 crocoObl e€ n3mMeHeHust. KoanuecTBOTemoTs 1 bubnmoreka [JOK
pabora. https://m.edsoo.ru/ff0c5952
BHyTpeHHSSIHEPT U0 AHOATOMHOT OMA€aIbHOTOTa3a

31 Buneirennonepenaun buGnnorexa LIOK

https://m.edsoo.ru/ff0c5¢36

1 VY nenpHAs TEINIOEMKOCTE BemiecTBa. KonnaecTBo bubmuoreka [JOK

TEIJIOTHI TIPH TeTutonepenaye. AauabaTHBIAIIPOIIECC

https://m.edsoo.ru/ff0c5¢36




3 [lepBrlii 3aKOH TEPMOAMHAMUKY U €r0 IPUMEHEHNUE K bubmumorexa [IOK
H30IpoIIeccam https://m.edsoo.ru/ff0c5efc

34 HeobpaTtumocTs niporieccoB B mpupoae. Bropoii 3akoH bubnnorexa [JOK
TEPMOAUHAMUKHA https://m.edsoo.ru/ff0c6230

. . bubnnorexa [JOK

35 [Mpunnun neticteust u KII/ TemioBoit MammHel hitps://m.c dsogm 06008

36 Huxn Kapuo u ero KITJ{

37 DKOJIOTUYECKHETTPOOIEMBITETNIOIHEPTETUKU

18 O6o0maromuii ypok «MonekynspHas pusnka. OCHOBBI bubnnorexa [HOK
TEPMOAUHAMUKI https://m.edsoo.ru/ff0c6938

19 KonTponbhas pabota no reme «MonekyinsipHas Gpusuka. bubmmoreka [JOK
OCHOBBITEPMOIMHAMUKW» https://m.edsoo.ru/ff0c6a50

40 [Tapoo6pazoBanue u koHaeHcanus. Vicnapenue u bubmumorexa [IOK
KUTIEHUE https://m.edsoo.ru/ff0c63b6

A1 AOCOIOTHASI 1 OTHOCUTEIbHAS BIIAYKHOCTH BO3/TyXa. bubmuorexa [JOK
Hacspiennsiitnap https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucrammmaeckue u amopdHbie Tena.

42 AHU30TpONHUS CBONCTB KpUCTaLUIOB. JKuakue bubmorexa [IOK
kpucrauibl. CoOBpeMeHHbIEMATEPHAIIbI hutps//n.eds00. /06510

43 [InaBnenue u kpuctauM3anus. Y epHas TEIIOTa bubmuorexa [IOK
iasneHus. Cyomumanus https://m.edsoo.ru/ff0c6708

44 YpaBHEeHHETEIIIOBOrO0AIaHC A ngg;;fg;grouimwgzo

45 DnekTpu3anus Tel. DIeKTpuueckuit 3aps. Jsa suaa bubnnorexa [JOK
DJIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0cébcc

46 [IpoBOHUKY, AUAAEKTPUKHU U TTOTYIPOBOJIHUKU. 3aKOH bubnnorexa [JOK
COXPaHEHUS JIEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0c6bec

47 B3aumopetictue 3apsinoB. 3akoH Kynona. Toueunsiit bubnmoreka [JOK




JJIEKTPUYECKUHN 3aps

https://m.edsoo.ru/ff0c6ced

Hanpspoxk€aHocTh anekTpudeckoro nois. [Ipunmun

48 CYTEePIO3UINH YJICKTPUUECKUX MOJCH. bubmmorexa [OK
.. https://m.edsoo.ru/ff0c6df2
JInHUMHANIPSKEHHOCTH
49 PaGora cun sanextpoctaruueckoro nois. [lotenmmarn. bubnmoreka [JOK
Pa3sHocThEIIOTEHIINAIOB https://m.edsoo.ru/ff0c6100
50 [IpoBOAHMKY U TUANEKTPUKH B 3IEKTPOCTATUUECKOM bubmumoreka [IOK
nose. JuanekTpuyecKkasnpoHUIlaeMOCThb https://m.edsoo.ru/ff0c7018
" bubmmoreka [JOK
51 OnekrpoéMmkoctb. Konnencarop hitps://m.edsoo.rw/f0cT126
5) DIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPa. DHEPrusi bubnnorexa [JOK
3apsLKEHHOT0 KOHAEH caTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopaTtopHas pabota "M3mMepeHne 31eKTpoOEMKOCTH |
KOHJIeHcaTopa"
[TpuHIIMTT AEHCTBUS U IPUMEHEHHE KOHAEHCATOPOB,
54 KONUPOBAJIBHOIO amnmnapara, CTpyHHOro IpuHTepa.
DIIeKTpOCTaTUYECKAS3aIIUTA.
3a3eMIIEHUENIEKTPOIPHUOOPOB
DNEKTPUYECKU TOK, YCIOBHUS €r0 CYIIECTBOBAHHUS.
55 [Tocrosunbiil Tok. Crita Toka. Hanpsbxkenue.
Conportusnenue. 3akoHOMaIsTydacTKalenu
[MocnenoBarensHOE, TapaUIETLHOE, CMEIIAHHOE
56 coeMHEHUE MPOBOTHUKOB. JlabopaTopHaspaboTa 0.5 bubmmorexa [OK
https://m.edsoo.ru/ff0c7410
«3yueHnecMenanHOTOCOSTMHEHUSIPE3UCTOPOBY
PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bu6mmoreka [IOK
> 3akon/lxxoyns-Jlenua https://m.edsoo.ru/ff0c7838
58 3axon OMa 71 OJTHOM (3aMKHYTOI1) AeKTpUYECKO 0.5 bubnmoreka [JOK

nenu. Koporkoe 3ambikanue. JlabopaTopHas pabora

https://m.edsoo.ru/ff0c7ae0




«3mepenune DJ1C uCcTOUHMKA TOKA U €T0 BHYTPEHHETO
COTIPOTUBIICHUS

DIIEKTPOHHAs MPOBOAUMOCTD TBEPBIX METAIIIOB.

59 3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT 1
temiiepaTypbl. CBEpXIIPOBOIUMOCTh
60 DJIEKTpUYECKUH TOK B Bakyyme. CBoMCTBa |
3JICKTPOHHBIX MTyYKOB
[ToynipoBOTHUKH, BX COOCTBEHHAsI U IPUMECHAs
61 npoBoAUMOCTE. CBoMcTBap—n-nepexonaa 1 buGnnorexa LIOK
POBOA ’ P pexoa. https://m.edsoo.ru/ff0c84ae
[ToynipoBOTHUKOBBIE PUOOPHI
DJIIEKTPUUYECKHI TOK B pacTBOpaxX U pacruiaBax
62 3JIEKTPOIIUTOB. DIEKTPOIUTHYECKASIIUCCOLIAAIINS 1 buGnnorexa LIOK
p ’ p A HHALI https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
63 DNEeKTpUUYECKH TOK B Tazax. CaMoCTOATENbHBIN U 1 bubnnorexa [JOK
HECAMOCTOSTENBHBIN pa3pan. Monnus. [lnazma https://m.edsoo.ru/ff0c84ae
DiekTpruYecKe IpuOOpsI M YCTPOICTBA U UX
64 I aKTqucxoe o I/II)MGHSHI/Ie . 1 bubmorexa LOK
p P ) https://m.edsoo.ru/ff0c86fc
[TpaBunaTeXHUKUOE30MTaCHOCTH
bubmuoreka [JOK
65 O000maIUIiypoK «DIEKTPO a a 1
HIAIOTIHHYPOK « JNICKTPOMHHAMHIKA» https://m.edsoo.ru/ff0c88be
KoHTponbHas pabota 1mo Teme « IeKTPOCTaTHKA.
66 ITocTOSIHHEIN DIIEKTPUYECKUI TOK. TOKH B pa3IMUHEIX 1 buGnnorexa LIOK
p ) p https://m.edsoo.ru/ff0c8a8a
cpemax»»
67 PesepBHblit ypok. KoHTponbHas paboTa 1o reme | bubmumorexa [IOK
"OnexkTpoaguHaMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o0maronuii ypok no temam 10 | bubnuoreka [IOK
KJIacca https://m.edsoo.ru/ff0c8f6¢c
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68




11 KJIACC

KoanuecTBO 4acoB

Ne DIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KounTtpoasbbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbBIE pPecypchl
padoThI padoThI
[TocTossHHBIE MarHUTHI U UX B3aUMOJICHCTBUE.
N but6mmoreka [IOK
1 MarnauTHoe nosie. BeKTop MarHuTHOM 1
. https://m.edsoo.ru/ff0c9778
UHAYKUUU. JITHUUMarHUTHOMMH Ty KLU
MarsuTtHoO€e nojie TpOBOJHUKA C TOKOM. OmBIT
2 Opcrena. BzanMoaelicTBUE IPOBOIHUKOB C 1 bubnmorexa LIOK
p ’ P https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlaboparopHas pabota «3yueHre MarHUTHOTO 1 1 bubnmoreka [JOK
TOJIA KaTYIIKA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C
4 tokoMm. Cuna Ammnepa. JlabopatopHas pabota | | bubnmoreka [JOK
«Hccnenosanue NeHCTBUS IOCTOSHHOI'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME MAarHUTHOTO TOJIS HA JBHXKYILIYIOCS
5 3apspxeHHyto yactuiy. Cuna Jlopenia. Padora 1 bubmorexa [TOK
p Y Y P ' https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DJleKTpoMarHuTHas MHAyKIus. [ToTok BekTopa
6 MarHuTHON uHayKImu. DJIC nHaykiuu. 3akoH 1
JIEKTPOMArHUTHOM UHAYKIuU Papanes
7 JlaGopaTtopHas pabota «VccnenoBanue 1 1 bu6muoreka [JOK
SIBJICHUS SJICKTPOMArHuTHOM MHTYKIIUW)Y https://m.edsoo.ru/ff0cal S0
MHIyKTUBHOCTD. SIBJIEHNE CAMOUHYKIHH.
8 SﬂCycaMonH KIMH. DHEPTHUs MaFHyI/ITHOFO 1 bubmorera HOK
FYRIHIH. P https://m.edsoo.ru/ff0ca600
MIOJISI KATYIIKH C TOKOM.




DNEeKTpOMarHUTHOEIOJIe

TexHuueckue yCTpocTBa U UX MPUMEHEHHUE:
MOCTOAHHBIC MAarHUTHI, SJICKTPOMAIrHUTHI,

Pesonanc.
BriHY ) I€HHBICIEKTPOMArHUTHBICKOJICOaHUS

? AJIEKTPOJIBUTATENb, YCKOPUTEIN
DJIEMEHTAPHBIX YaCTHIl, UHAYKIIHOHHAS TIeYb

10 O6o0maromuii ypok « MarHuTHoOE ToJie. bu6muoreka [JOK
DJIEKTpOMAarHuTHas: UHYKIIUSDY https://m.edsoo.ru/ff0cab82

1 KonTponbhas pabota no reme «MarHutHoe bubnmoreka [JOK
noJje. JIeKTPOMarHUTHASHHIY KIS https://m.edsoo.ru/ff0cad58
CB0OOOIHBIE MEXaHHUECKHE KOIeOaHusI.

12 I'apmonunueckue xkoneOanus. Y paBHEHHE bubmuoreka [JOK
rapMoHH4YecKux kosebanuii. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPTUu
JlaboparopHas pabora «ccnenoBanue

13 3aBHCUMOCTH MEPHOAA MAJIBIX KOJIeOaHHA
rpy3a Ha HUTH OT JUTMHBI HUTH U MAacChl TPy3a»

Koneb6arenbupiii kKoHTYp. CBOOOHBIC
3JIEKTPOMAarHUTHbIE KoJjeOaHus B UeabHOM

14 K0JIeOATeIbHOM KOHTYE. bubnmorexa LHOK

https://m.edsoo.ru/ff0cb820
AHaJIOTHUAMEXKTyMEXaHUICCKIUMHU U
AIIEKTPOMATrHUTHBIMUKOJICOaHUSIMU
®opmyna Tomcona. 3aKOH COXpaHEHUS
15 SHEPTHH B HICATbHOM KOJIe0aTeTbHOM bubmmorexa LOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpe
[IpencraBienue o 3aTyXaromuX KoieOaHHsIX.
16 BriHyX)neHHBIE MEXaHUYECKHUE KOJICOAHUSI. bubnuoreka [IOK

https://m.edsoo.ru/ff0cbb86




[lepemennslii Tok. CHHYCOU1ANbHBIN
MePEMEHHBIN TOK. MOITHOCTH MEPEMEHHOTO

bubnunoreka [IOK

17 .
TOKa. AMIUTUTYTHOE U JE€UCTBYIOIIECE 3HAUEHUE https://m.edsoo.ru/ff0cbd34
CHWJIBI TOKA U HaPSKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenava u
noTpebieHue NEKTPUUECKON YSHEPTHH
Y CTpolcTBO M MPaKTUUECKOE TPUMEHEHUE
19 3JIEKTPUYECKOI0 3BOHKA, TEHEPATOPA Bubmmorexa [IOK
P . patop https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepead
DKOJIOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ncnoib3oBanus
3JIEKTPOIHEPTHH B MOBCETHEBHOM KU3HU
MexaHnueckre BOJIHBI, YCIOBUS
)1 pactpoctpanenus. [lepuoa. Ckopoctb bubnmoreka [JOK
pactpoCTpaHEHHUs U JIJINHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Toniepeunblie U MPOOIBLHBIEBOIHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTbH 3BYKa. bubnmoreka [JOK
BricoraTtona. TemOp3Byka https://m.edsoo.ru/ff0cccOc
3 ONeKTpOMarHUTHHIE BOJIHBI, UX CBOMCTBA U bu6nuorexa [IOK
ckopocTh. [IkanmasneKTpoMarHUTHBIXBOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIMIIBI paAHOCBS3U U TEIEBUICHUS.
PazButue cpenacts cBsizu. Panguonokamms
bubnmoreka [JOK
25 KonTtponbnast pabora «Konaebanus 1 BOJIHBI) H
https://m.edsoo.ru/ff0cc6f8
[IpsamonuHetHOE pacIpOCTpaHEHUE CBETA B
26 OTHOPOIHOU cpene. ToyeuHbIi HCTOYHUK bubnnorexa LHOK
P pese. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
27 OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnmoreka [JOK




[TocTpoenne n3o0pakeHHit B IUIOCKOM 3epKalie

https://m.edsoo.ru/ff0cd4e0

[Ipenomnenue cBeta. [TonHoe BHyTpeHHEE

28 orpaxxenue. IIpenenbHBIN YroiI IIOJIHOTO bubmmorexa TIOK
P P Y https://m.edsoo.ru/ff0cd 7f6
BHYTPEHHETO OTPAKCHHUS
79 JlaboparopHas pabota «M3mepenue bubnmoreka [JOK
MOKAa3aTeIs MPETOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [octpoenne n3o0paxeHuii B TUH3E. bubnmoreka [JOK
®opmyIia TOHKOHM JIMH3bL. Y BEJIMYEHUE JTUH3BI https://m.edsoo.ru/ff0cddle
31 JlaGopatopHas pabota «MccnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)
Hucnepcus cera. CokHBINA COCTaB OEII0TO
32 ceera. [[Ber. JlabopaTopnas pabora
«Habnronenue nqucrnepcuu cBeTa»
1 Wntepdepenmus ceera. Audpakuus cera. bubmuoreka [JOK
JudpaxkuonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepednocTs cBeTOBBIX BOJH. [lonapusanus bu6nunorexa IIOK
CBETa https://m.edsoo.ru/ff0cf02e
15 Onrtruueckue mpuOOpHl M YCTPOMCTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
['paHuUIBI MPUMEHUMOCTH KIACCUYECKOM
36 MexaHuku. ITocTyaTel cuenuaabHONH TEOPUH bubnnorexa LHOK
] 4 p https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bu6muoreka [JOK
3amesieHHe BpEMEHH U COKpALEHUE JJIMHbI https://m.edsoo.ru/ff0cfa42
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON
. but6mmoreka [IOK
38 yacTuilbl. CBSI3b MacChl C SHEPTUEN U
https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTUSIIOKOS
39 KonTtponbnas padora «Ontuka. OCHOBBI bubnuorexa [JOK




CHGHI/IaJILHOﬁ TCOPHUU OTHOCUTCIILHOCTW

https://m.edsoo.ru/ffOcf6{0

40 ®otonbl. Dopmyna [Inanka. DHeprus u bu6muoreka [JOK
UMIyIbC (OTOHA https://m.edsoo.ru/ff0cfel6
A1 OtkpsiTHE U HccnenoBanue pororddekra. bubnmoreka [JOK
Omngitel A. I'. CtoneroBa https://m.edsoo.ru/ff0cffc4
3akonbl potorpdekra. YpaBHeHHE
42 SﬁHmTeg)Ha nqs)l(b@oma(b;ema bubmmorexa LOK
g i https://m.edsoo.ru/ff0d015e
«Kpacnasrpanuma» poroaddexra
43 Hasnenue ceera. Onbrtsl I1. H. JleGenena. bu6muoreka [JOK
XUMHYeCKOeIeCTBUECBETA https://m.edsoo.ru/ff0d04a6
TexHuuecKkue yCTpomcTBa U MPAKTUYECKOE
44 npuMeHeHue: poTolrieMeHT, (HOTOoMaTIHK,
COJIHEUHasi OaTapesi, CBETOINO
45 Pemenue 3agau mo reme « 3J€MEHTBI bubmuorexa [JOK
KBAaHTOBOM ONTHKW) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbiTel Pezepdopna
46 o ﬂaCCCSIHI/IIO 0-9acTH Phon bubmorexa OK
P t https://m.edsoo.ru/ff0d091a
[InanerapHasMozenbaToMa
but6mmoreka [IOK
47 IToctynateibopa
TYTATRIbop https://m.edsoo.ru/ff0dOafa
W3nyyenue u norjiomeHne GOTOHOB MpH
48 ne eyxo € aToma ¢ ouiioro (bOBHSI 3Hepr1/n/1 Ha bubmorexa OK
P VI[ A P P https://m.edsoo.ru/ff0dOafa
Ipyroii. BuaslicriekTpos
BoaHoBEIE cBOMicTBa yacTull. BoIHEI 1€
49 bpoiina. KopnyckynsipHO-BOJTHOBOU Ayalin3M bubmorexa OK
P - ROPHYCKY AP o ’ https://m.edsoo.ru/ff0d0cag
CroHTaHHOE U BBIHYKJIEHHOE U3ITyUYeHUE
50 OTKpbITHE PATNOAKTUBHOCTH. OMBITHI bubmmoreka [JOK

Pesepdopna no onpeneneHuio cocraBa

https://m.edsoo.ru/ff0d0fd2




PAAUOAKTUBHOI'O U3JTYyYCHUA

51

CgoiicTBa anbda-, 6eTa-, raMMa-u3TydeHUsI.
Bnusanune PaarOaKTUBHOCTHU HaA KUBBIC
OpraHu3MbI

52

OTKpBITHE TPOTOHA U HEUTPOHA. I30TOIbI.
Anbda-pacniaz. DIEKTPOHHBINA U TTO3UTPOHHBIN
Oera-pacrnian. ['aMma-u3nyueHue

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DOHeprus CBSI3U HYKJIOHOB B sifipe. S niepHble
peakmuu. Snepusiii peaktop. [Ipodiemst,
MEPCIIEKTUBBI, IKOJOTUYECKUE ACTIEKThI
SIEPHOW SHEPTETUKHU

bubnunoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpPBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUs U
perucTpamum 3JeMeHTapHbIX YaCTHII.
Kpyrasricton
«DPyHIaMEHTAIbHBIEB3aUMOEHCTBUA.
EnuHcTBOGM3MYECKON KapTHHBIMHPA»

bub6nunoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Otanel pa3BuTUsA actpoHoMud. [IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMMUH.
Bup 38é3aH0T0 HeOa. Co3Be3us, ApKHE
3BE3/IbI, IJTAHETHI, UX BUAUMOE IBIDKEHUE.
ConneyHascucTeMa

56

Counune. ConHeuHas akTUBHOCTE. MICTOYHUK
sHepruu CoJHIIA U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3ABITIIABHOM ITOCIIEA0BATEILHOCTH.
Buytpennee ctpoenue 38€31. COBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUHN U
sposrorny CoJiHIa U 3BE3T




58

Muineunsiii [1yTe — Hama ['anakTuxa.
IMonoxxenue u aBrxenue ConHia B ['ajakThke.
lNanmaktuku. YEpHBIEBIPHI B ApaXraJakTHK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
bonbmioro B3peiBa. PenukroBoensiryyeHue.
Meraranaktuka

60

Hepemennsienpo6ieMbplacTpOHOMUN

61

KoHTponbHas pabota «D71eMEHTHI aCTPOHOMUH
1 acTpoDU3UKI»

62

O6o6maromuii ypok. Poib ¢pusuku u
aCTPOHOMHUH B IKOHOMHUYECKOMH,
TEXHOJIOTHYECKOM, COIMAIbHON M ATHYECKOM
cdepax AeqaTeTbHOCTH YeIoBeKa

63

O6o6mmaromuii ypok. Pons u Mmecto Gusuku u
aCTPOHOMUH B COBPEMEHHOM HAay4YHO! KapTUHE
Mupa

64

O6o06matomuii ypok. Pons dpuzmdeckoit
TeopHuH B (HOPMUPOBAHHUHU TIPEACTABICHUHN O
¢du3uueckoil kKapTHHE MHUpa

65

O6o06maromuii ypok. Mecto ¢pusndeckoit
KapTUHBI MUpPa B O0IIIEM PSIY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX TPEICTABICHUI O
pUpoIe

66

Pe3epBHBIil ypok. MarauTHoe mnosie.
DONeKTpOMarHuTHAs MHIYKIIHS

67

PesepBublil ypok. Ontuka. OCHOBBI
CIELUaTbHON TEOPUU OTHOCUTEIBLHOCTH

68

Pesepnsrii ypok. KBantoBas (uszuka.

but6mmoreka [IOK




DJeMEeHTBl aCTPOHOMUU U aCTPOPHU3UKU

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68







YYEBHO-METOJANYECKOEOBECIIEYEHUEOBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJBLHBIEVUEBHBIEMATEPUAJIBIIISTYYEHUKA

» ®usuka, 10 kmacc/ Maxumes I'.4., Byxosnesb.b., Corckuit H.H.; mon
penakiueit [TapdpentreBoit H.A. AxunonepHoe o6iectBo «M3naTenscTBo
«IIpocsemieHue»

» Guzuka, 11 knace/ Msikumies I'.J1., ByxoBuesb.b., YapyruaB.M.; nox
penakiueit [lapdentreBoit H.A. AxumonepHoe o61miecTBo «3maTenscTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJA

Coopnuk 3anad no pusuke 10-11 kmace. O.U. I'pomriea (k yueOHukam I'. 4.
MsxumieBa u jip. «duszuka. 10 kinacey, «dusuka. U kinaccy)

®duzuka. 10 xknacc. Metoauueckoe nocodbue k yueOHukam Mskumesa .41,
CunsikoBa A.3.

®dwuzuka. 10 xmacc. bazoBeiit ypoBenb. Metoanueckoe mocodue (aBTop B. A.
KacesHOB).

®dusuka. 10 knace. Jlugaktuueckue KapTouku-3aaanusi (aBTopsl M. A. Yiakos,
K. M. YakoB).

®dwuzuka. 11 xmacc. Meroauueckoe mocoobue Kk yueoOHukam Msikummesa ['.4.,
CunsikoBa A.3.

®usuka. 11 knacc. ba3osbiit ypoBenb. MeToauueckoe nocodue (aBtop B. A.



KacesHOB).

®uzuka. 11 knace. Jlugakruueckue KapTouku-3aaanus (aBTopsl M. A. Yiakos,

K. M. YmakoB).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET
http://college.ru/fizika/
http://fcior.edu.ru
http://festival.1september.ru/articles/
http://kvant.mccme.ru/
http://markx.narod.ru/pic/
http://nano-edu.ulsu.ru
http://school-collection.edu.ru
http://www.all-fizika.com/
http://www.e-science.ru/physics
http://www.fizika.ru
http://www.physics.ru/
http://www.school.mipt.ru

https://videouroki.net






