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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3zoBaHus pa3paboTaHa HAa OCHOBE IMOJOKEHUN M TpeOOBaHMI K pe3ysbTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Takxke c¢ ydérom denepaibHOH pabodeil mporpaMMbl BOCTIUTAHUS U
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoin Oenepanum, peanu3yIommx OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Conepxanue mporpaMmbl 1Mo (u3nMke HampaBieHO Ha (HopMupoBaHUe
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBerctByeT TpeboBanusiMm GI'OC COO k
IUIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METAlpPEAMETHBIM pe3yiabTaTaM
o0y4eHHUs, a TaKXKe YUYHUTHIBAET HEOOXOJMMOCTh peah3allid MEXKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4e€OHBIMH TmpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC 1IE€TM M3Yy4eHHs] (PU3MKK HA YPOBHE CPEIHETO OOIIETro
o0pa3zoBaHus, TUIAHUPYEMbIE PE3YIbTaThl OCBOCHMS Kypca (PU3UKHU: JIMYHOCTHEHIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e ITAHUPYEMBIE PE3YJIBTATHl OCBOCHHS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIC PE3YJbTATHI 110 TOJIlaM O0yUCHHUS;

e cojepkaHue yueoHoro npeamera «Pusnkay mo rojgaM o0ydeHus.

®du3rka Kak Hayka O HamOosiee OOIMX 3aKOHAX MPUPOJBI, BHICTyMas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. [IIKoabHBIN Kypc PU3HKU — CHCTEMOOOpa3yIOIIUi
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBKY (PU3NYECKUe 3aKOHbBI
JeXaT B OCHOBE IIPOILIECCOB M SBJICHHUM, HW3ydyaeMbIX XHMHEH, OHOJIOTHeH,
¢usnueckoir reorpadueld W acTpoHoMuen. lMcmomp3oBaHWE W AKTHBHOE
npuMeHeHHe (U3UYECKUX 3HAHUW  OmpeenseT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMH B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBONCTBAMU WU APYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTUHBI MHUpa OOydaromuxcs, B (opMHUpOBaHUE YMEHUN TPUMEHATH
HAyYHBIN METO/] TO3HAHUS MPHU BHITIOJTHEHUU UMHU YUE€OHBIX UCCIIEAOBAHUIA.

B ocHOBy kypca (usmku i ypoBHS CpPEIHEro o0Imero oOpa3oBaHHS
MOJIOXKEH PsAJ WIEH, KOTOpPble MOXKHO pacCMarpuBaTh KaK MPUHIMIBI €ro
MOCTPOCHHS.



Hoes yenocmnocmu. B CcOOTBETCTBUM C HEW KypC SBJISETCA JIOTUYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3lenoB (PU3UKU, BKIIOYAET KaK
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanusayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (U3UKU
o0beAMHEH BOKPYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTcs
(opMupOBaHUE NPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BELIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzanusi mOpeanojarae€T HUCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHala (U3NYECKONM HayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukun Cc pa3BUTHEM OOIIecTBa, a TakKkKe€ C MHUPOBO33PEHUYECKUMH,
HpPaBCTBEHHBIMH U SKOJIOIMYECKUMHU MTPOOIeMaMHu.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKU M TEXHOJOTUW, a TakkKe OOCYXICHHS
npo0JIeM pallOHAIBHOTO MPUPOIOIOIb30BAHNS U IKOJIIOTUYECKOM 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKH Ha ypOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpPE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TI'PaHMLAX
OPUMEHUMOCTH TEOPHUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUH U
IIPOIIECCOB).

CHCTEeMHO-AESITENIbHOCTHBIN MOAX0 B Kypce (U3HKU peallu3yercs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIIEPUMEHTAIBHON JEITeIbHOCTH O00YYaroIIUXCs.
Jlnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HWCIOIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIa0OpaTOpPHBIX padoT,
KOTOpbIE B MporpammMe 1o ¢usnke oObEIUHEHBI B OOIIMI CNHMCOK YYEHUYECKUX
PAKTUYECKUX paboT. BhIeneHrne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
0o0pa30oBaTeIbHOrO TpolLlecca HUCXOAd M3 OCOOEHHOCTEM IJIaHUPOBAHUS U
ocHamieHus kabunera ¢Gusuku. Ilpu 3TOM oOecmeunBaercss OBIaFcHUE
OOy4YarOIIMMHUCS YMEHUSIMU NPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEN (PU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB IO IPOBEPKE
NPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHWE yIENAETCS PEUIEHUI0 PAcdETHBIX M KAa4E€CTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3a1aHHOM (PU3UYECKOI MOJIENIBIO, MTO3BOJIAIOIINE NPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOr0 pasjiena Kypca, TaK M WHTETPHPYS 3HAHUS U3
pa3HbIX pa3nenoB. [ KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUN M MPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNnu sl CUTYyallud MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PIOC COO k MarepuaibHO-
TEXHUYECKOMY OOECTICUCHHIO Yy4eOHOro Tipoliecca 0a30BbIi ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
NpeIMETHOro KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTEIPUPOBAHHOIO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IHKiIa. B xabunere (U3MKM OHKHO OBITH
HeoOXoMuMoe JabopaTopHOE O00OpYyIOBaHHWE [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme mo Qpu3rMKe YYEHWIECKUX MPAKTUIECKUX PabOT M JEMOHCTPAIMOHHOE
o0opyioBaHuE.

JlemoHcTpanimonHoe oOopyaoBaHue (HOpPMHUPYETCS B COOTBETCTBUH C
NPUHIIUTIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIOYEBBIX JEMOHCTPAIM s
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUH M  TPOILIECCOB, HOMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlabopaTtopHoe 00OpyJdOBaHHE JJIsi YUYCHHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUYHMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOPHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(MPOBBIX MPHUOOPOB, a TAKKE KOMITHIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

OCHOBHBIMHU LIENIIMH U3yU€HUs (PU3KUKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca W CTPEMJICHHS OOY4YaIOMUXCA K HAYYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS U (popMUpOBaHUE
HCCIIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pE3ylbTara HW3YYCHHS
OCHOB CTPOEHHMSI MaTepuu U (yHIAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHne yMmMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

o (opmupoBaHue mpeACTaBICHUN O ponu (PU3UKH IS Pa3BUTHS APYTHAX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTikeHnne HTuxX 1enei oOecrneunBaeTcsl pelieHueM CIEAYIOMNUX 3a/1ad B

npolecce u3ydeHus Kypca (U3MKH Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHus:



e npuoOpeTeHue  CHUCTEeMbl  3HaHUU 00 oommx  (uU3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJISIDHYIO  (PM3UKY, DJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3HKY U
AIIEMEHTBI aCTPO(DHU3UKH;

e (opMHpOBaHUE YMEHUM TMPUMEHATH TEOPETUUYECKUE 3HAHUS  JJIs
oOBbsicHeHUs (DU3MYECKUX SIBICHUH B TMPUPONE W A TNPUHATHUSA
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEHIEHUS pa3IUYHbIX 3aJady C SBHO 3aJaHHOM
busnueckoil MoOHeNnblo, 3a/ay, MOAPa3yMEBAIOIIUX CAMOCTOSTEIIBHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TMOHUMaHHWE (U3MYECKUX OCHOB WU TPHUHIIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMUSAHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSTEIHHOTO IJIAHUPOBAHUS WM TMPOBEACHUS
bu3HUeCKNX HKCIEPUMEHTOB, aHAJIM3a M HMHTEPIpPETAuu UH(POPMAIIHH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

e CO3/IaHUE YCIIOBUI ISl Pa3BUTHUSI YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha u3yuenne ¢usuku (06a30BbIil ypOBEHb) Ha YPOBHE CpPEAHEro OOLIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IENIO), B
11 ximacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
OPAKTUYECKUX padOT sBIAETCS PEKOMEHJIOBAaHHBIM, YYMTENIb JEJA€T BHIOOP
MpOBeCHUsT JIA0OPaTOPHBIX pPabOT M OMBITOB C YYETOM HHIUBUAYAJTbHBIX
0COOCHHOCTEH 00yJarONUXCHl.

LleneBble OpMeHTHPBI Pe3yJILTATOB padoyeil MPOrpaMMbl BOCIIMTAHUS,
(¢opMupyemMbie B paMKax peajuzanuu padodeit nporpamme no ¢puzuke (ypoBeHb
COO0)

Pa6ouas mporpamma Bocniutanusi MbOY ®axkensckori COII peanuzyercs, B ToM
qHClIie U Yepe3 UCIOIb30BaHNE BOCIIUTATEIBHOTO OTEHIIMAIA YPOKOB.

Ota paboTa OpHeHTHPOBaHA Ha (HOPMUPOBAHUE LIETEBBIX OPUCHTUPOB PE3YyIbTATOB
BOCIIUTAHUSI HA YPOBHE cpexHero ooOmiero oOpa3oBaHUs, KOTOPbIE MOTYT OBITh
c(hopMUpOBaHbl, B TOM YUCJI€ HAa YPOKax (PU3UKHU:

IleneBble OpHEHTHPBI



Fpamancxoe BOCIIMTAHHC

Oco3HAaHHO U JEATENbHO BBIPAKAIONIMKA HEMPHUSATHE 000 TUCKPUMUHAIIMU 110
COLMAIIBHBIM, HAIWOHAJIBHBIM, PACOBBIM, PEJIUTHO3HBIM MPU3HAKaM, IPOSBICHUMN
3KCTPEMU3MA, TEPPOPU3MA, KOPPYIILIUU, AHTUTOCYAAPCTBEHHOMN AEATEIBHOCTH.

IHaTpuoTHyeckoe BOCIIUTAHUE

[IposiBnsitomuii  AesiTeIbHOE  IIEHHOCTHOE  OTHOLIEHHE K  HCTOPUYECKOMY U
KyJIbTYPHOMY HAaclEAHI0 CBOEro0 M Jpyrux HapoaoB Poccuu, TpaguuusM, Opa3gHHUKaM,
NaMATHUKAaM HAapOJO0B, MPOKUBAOIINX B POJAHOM cTpaHe — Poccun.

JIyXOBHO-HPABCTBEHHOE BOCIIMTAHHE

JlelicTBYIOIIMI M OILIEHUBAIOIINI CBOE MOBEJICHUE U TIOCTYIIKH, TOBEACHUE U IMOCTYIKH
JOPYTHUX JIFOACH C TO3ULMHA TPaJIULUOHHBIX POCCHUCKUX JYXOBHO-HPaBCTBEHHBIX LIECHHOCTEH
U HOPM C OCO3HAHUEM IIOCIEACTBUN IIOCTYIKOB, IESATEIBbHO BBIPAKAIOUIUM HEIPUATHE
AHTUT'YMaHHBIX ¥ ACOLUAJIbHBIX ITIOCTYIIKOB, ITOBEACHMS], IPOTUBOPEUALINX YTUM LIECHHOCTSIM.

[loHnmarommMm W JEATENbHO  BBIPAXKAKONIMKA  LEHHOCTh  MEKHAIMOHAJIBHOIO,
MEXPETUTHO3HOTO COoTrjacus Jiojael, HapoioB B Poccuu, CrOCOOHBIM BECTH JTHANOT C
JIOJIBMH  Pa3HbIX  HAUMOHAJIBHOCTEHW, OTHOUIEHUS K PEIUTMM U PEIUTHO3HOU
MIPUHAISKHOCTH, HAXOAUTH OOIIUE e ¥ COTPYAHUYATD JJI UX TOCTHXKEHUS.

JcTeTHYECKOE BOCIIUTAHMNE

Beipakaromuii OHMMaHME IIEHHOCTH OTEYECTBEHHOIO W MHPOBOIO HCKYCCTBA,
POCCUICKOT0 U MUPOBOTO XY/10’)KECTBEHHOT'O HACIICMSL.

[IposiBisitfOIIMT  BOCHPUUMYUBOCTG K Pa3HbIM BHJAM HCKYCCTBAa, ITOHUMAaHUE
SMOIMOHAIBHOTO BO3JIEMCTBHSI MCKYCCTBA, €r0 BIUSHUS HA MOBEICHUE JIIOJIEH, YMEIOUIUN
KPUTHYECKHU OLICHUBAThH 3TO BIIMSIHUE.

OpueHTHPOBAaHHBI HA OCO3HAHHOE TBOPYECKOE CaMOBBIPAKCHHE, PEaTU3aIHIo
TBOPUYECKHX CIIOCOOHOCTEH B pa3HbIX BHJAX HCKYCCTBA C YYETOM  POCCHHCKHX
TPAIUIIMOHHBIX JTYXOBHBIX M HPAaBCTBEHHBIX I[CHHOCTEH, Ha 3CTETHYECKOE OOYCTPOHCTBO
COOCTBEHHOTO OBITA.

®dusuyeckoe  BOCIUTAHMe, (opMHpPOBaHMe  KYJbTYPbl  310POBbS W
3MOLHMOHAIBHOI0 0J1AT OO0y YU

[ToHnMarmuUil ¥ BBIPAXKAIOIIWN B MPAKTUYECKON NESATEIBHOCTH LEHHOCTh >KU3HH,
3JI0pOBbsI K OE30MMACHOCTH, 3HAYCHHUE JIMYHBIX YCHIINH B COXPAaHEHUH M YKPETUICHUH CBOETO
370pOBbS U 3[I0POBbS APYTUX JHOJICH.

CoOmoaromuii paBujia JMYHOW W OOIIECTBEHHOW O€30MacHOCTH, B TOM YHCIIC
0e30macHOro MOBEACHUS B UH(DOPMAIIMOHHOI cpejie.



Breipakaromuii Ha TPaKTUKE YCTAaHOBKY Ha 3JI0pOBBI 00pa3 >XU3HU (340pOBOE
[UTaHUEe, COOJIIOJCHUE TUTHEHBI, PEKUM 3aHATUM M OTIbIXa, PEryJISIpHYI0 (PU3HUECKYIO
aKTHUBHOCTbB), CTpeMJIeHHE K (DHU3MYECKOMY COBEPILIEHCTBOBAHUIO, COOMIOJAIOMNN U
ponarasupyoui 6e30macHbli U 310pOBbIA 00pa3 KU3HU.

[IposBnstomuii co3HaTeIbHOE M OOOCHOBAaHHOE HEMNPUATHE BPEAHBIX MPHUBBIYEK
(xypeHus, yHoTpeOJeHusi ajJKorojisi, HApKOTHKOB, JIOOBIX (OpPM  3aBUCUMOCTEN),
JECTPYKTUBHOI'O MOBeIeHHsI B oOIiecTBe U LU(poBOi cpele, MOHUMaHUE UX Bpela A
($U3UYECKOro U MCUXUYECKOTO 37I0POBBSL.

JleMOHCTpUpYyIOIIMiA  HAaBBIKK  pedieKCUH  CBOEro  COCTOSHHS  ((pHU3HUECcKOro,
SMOIIMOHAJIBHOTO, TICUXOJOTMYECKOr0), COCTOSIHMSI JPYrMX JIIOA€H C TOYKH 3PEHHs
0€301aCHOCTH, CO3HATEJIbHOIO YIPABJICHHUS CBOMM HSMOLMOHAIBHBIM  COCTOSHHEM,
Pa3BUBAIOLINI CIIOCOOHOCTH AJaNTHUPOBATHCSI K CTPECCOBBIM CUTYyalUsiM B OOIIEHHH, B
pa3HBIX KOJUIEKTHBAX, K MEHSIOMIMMCSA YCJIOBUAM (COLUMANbHBIM, HWH(POPMAIMOHHBIM,
MPUPOAHBIM).

TpyaoBoe BocnuTaHue

YBaxaromui TpyJ, pe3yabTaThl Tpyaa, TPYAOBbIE U MPOPECCHOHATBHBIC TOCTHKCHHS
CBOMX 3€MJISIKOB, MX BKJIaJl B Pa3BUTHE CBOErO IIOCEJICHUS, Kpas, CTPaHbl, TPYJIOBBIC
JOCTUKEHUSI POCCUICKOTO HAapo/1a.

[TposiBasttomnii ciocOOHOCTh K TBOPYECKOMY CO3MJIaTEIbHOMY COLMAIBHO 3HAYUMOMY
TpyAy B JOCTYIHBIX II0 BO3pacTy COLUMAJIBHO-TPYIAOBBIX pOJSAX, B TOM YHCIIE
IPEANPUHUMATENBLCKON JAEATEIHOCTH B YCIIOBUAX CAMO3AHATOCTH WM HAEMHOTO TPYJa.

[Torumaromwuii  cnernuuKy TPYIAOBOW JAESITEILHOCTH, PETYIHPOBAHUS TPYIOBBIX
OTHOILIEHUH, caM000pa30BaHus U MPOPECCHOHATHFHON CaMONOATOTOBKH B HH(GOPMAIIHOHHOM
BBICOKOTEXHOJIOTUYECKOM OOIIIECTBE, TOTOBBIM YUYUTHCS U TPYAUTHCS B COBPEMEHHOM
oOrecTBe.

IKOJIOrH4YecKoe BOCIUTAHUE

JleMOHCTpupYIOIMHA B MOBEACHUU C(POPMUPOBAHHOCTh SKOJIOIMYECKOW KYJIbTYpHI Ha
OCHOBE IIOHMMAaHWs BIIMAHUSA COLMAIBHO-DKOHOMHMUYECKUX IIPOLIECCOB HA NPUPOAY, B TOM
qucie Ha [N100aJIbHOM YPOBHE, OTBETCTBEHHOCTD 3a JIeHCTBUS B IPUPOIHOM cpee.

Bripakaromuii 1esITEIbHOE HENPUSITUE JEUCTBUN, PUHOCSIIUX BPED IPUPOJIE.

[Ipumensronuii 3HAHUSA ECTECTBEHHBIX M COLMAIBHBIX HAyK s pPa3yMHOIO,
OepeXIIMBOTO MIPUPOIOTIOIB30BaHUS B OBITY, OOIIIECTBEHHOM MIPOCTPAHCTBE.

HeHHOCTPI HAQYYHOI'0 ITO3HAHHUHA

HGHTCHBHO BI:Ip&)KaIOIJ_II/Iﬁ IMMO3HABATCIIBHBIC HWHTCPECHI B Pa3HBIX MPCAMCTHBIX
00J1acTAX ¢ y‘-IéTOM CBOMX MHTCPCCOB, CHOCO6HOCT€I‘/'I, JIOCTHXKCHUIA.



OOGmagaronuii  MpEACTaBICEHHEM O COBPEMEHHOM HAydyHOW KapTHHE MUpa,
JOCTHKEHUAX HAYKH U TEXHHUKH, apTyMEHTUPOBAHHO BBIPAKAKOLIUN MOHMMAaHUE 3HAYCHUS
HayKd B KM3HU POCCHUHCKOIO OOIIECTBA, OOECHEUYEHUU €ro 0e30MacHOCTH, T'YMaHUTapPHOM,
COIIMAJIbHO-3KOHOMHUYECKOM pa3BuTun Poccum.

JIeMOHCTpUPYIOIUI HABBIKA KPUTHUYECKOTO MBIIUICHUS, ONPEICIICHUs TOCTOBEPHOU
Hay4yHOU MHPOPMALIUU ¥ KPUTUKU aHTUHAYYHBIX [IPEICTABICHUM.

PasBuBaromuii ¥ OPUMEHSIONIMA  HABBIKM  HAONIOJCHUWS, HAKOIUICHUS W
cuctemMaTu3anuu (HaKTOB, OCMBICIICHUS ONBITAa B €CTECTBEHHOHAYYHOW W TyMaHHTAPHOU
001acTSIX MO3HAHMS, UCCIIEA0BATEIBLCKOM 1EITEILHOCTH.

COILEPKAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®u3nka ¥ MeTOAbl HAYYHOI'0 MO3HAHUSA

®dusnka — Hayka o npupone. HaydHble MeTOABI IO3HAHHS OKPYKAIOIIETO
mupa. Poib 3KCnepuMeHTa M TEOpUM B MPOLECCE I03HAHUA IPUPOJBI.
DKCHepUMEHT B (PUBHKE.

MonenupoBanue (U3MUECKUX SIBJIEHUNA M TpoueccoB. HayuHbie rumotesbl.
®dusnueckre 3aKOHbI U TEOpHUH. ['paHHIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUA.

Ponb u mMecTto Qu3nku B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MUPA, B IPAKTUYECKON JEATEINBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBele uU IHUQPPOBbIE H3MEPUTENbHbIE MPHOOPHI, KOMIIBIOTEPHBIC
JATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe ABWKEeHHE. OTHOCHUTENBHOCTh MEXAHWYECKOTO JBHKCHMUS.
Cuctema otcuéra. TpaekTopus.

[Tepemernienne, CKOpOCTh (CpeIHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpEHHE MaTepHaIbHOW TOYKH, MX MPOEKLIMHU Ha OCH CHUCTEMbI KOOpJIMHAT.
CroxeHue rnepeMeIieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWXeHue. | paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpEHHS, IyTH U IepeMeIIeHUs
MaTepHaAIbHON TOYKH OT BPEMEHHU.

CBoboaHoe najzieHre. Y CKOpeHHe CBOOOTHOTO A ICHHUS.



KpuBonuneitnoe  aBumkeHue. [IBMKEHHE MATEpUAIBHOM TOYKH 1O
OKPY>KHOCTH C ITIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTIJIOBAsi CKOPOCTh, JIMHEWHAS
ckopoctb. [leproz u yactora obpaienus. LleHTpocTpeMHUTEIbHOE YCKOPEHUE.

TexHu4yeckue yCTPOMCTBA M INPAKTUYECKOE IPUMEHEHHE: CHUIOMETD,
JNBWKECHHUE CHAPSAJO0B, LEITHbIE U PEMEHHBIE ITEpEIaUn.

Jlemoncmpayuu

Mogenb cucrtemsl OTCUETA, WUTKOCTPALMS KUHEMATHUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanue NBUKEHUIN C UCTIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue nBmxeHus Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOJHOTO MaeHHUs.

Hanpasnenue ckopocTu Ipyu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3ydeHne HEpaBHOMEPHOTO JBMKEHHS C LEIBIO ONPEAEICHUsT MTHOBEHHOMN
CKOPOCTH.

HUccnenoBaHne COOTHOLIEHHS MEXAY HYTSAMH, IPOMACHHBIMU TEJIOM 3a
IIOCJIEIOBATENBHBIE PABHBIE IIPOMEXYTKA BPEMEHHM IIPU PABHOYCKOPEHHOM
JNBWKEHUH C HAYAJIIbHOM CKOPOCTBIO, PABHOW HYIIIO.

N3yueHne nBUKEHUSA 1IapyKa B BSI3KOW KHIKOCTH.

N3ydenue ABM>XEHUS Tena, OPOIIEHHOT O TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuaumn  otHocutenbHOCTH  [amunes. IlepBeii  3akoH  HprotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUISl MaTepuaabHOM TOUKM. Tperuit 3akoH HproTOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuma TsbkectH. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CkoybxeHus1, kauenus). Cuna tperusi. Cyxoe
Tperue. Cuiia TpeHUs! CKOJIbKEHUS U cuila TpeHus nmokosi. KoagduuueHT Tpenus.
Cuia conpoTHUBIIEHUA NPU IBU>KEHUU TEJa B dKUIKOCTH UIIU Ta3e.

[TocTynarenpHOE U BpallaTENbHOE JIBHKEHNUE a0COIOTHO TBEPAOIO TENA.

MoOMEHT cubl OTHOCHUTENBHO OCH BpameHus. llnedo cunel. VYcmoBus
paBHOBECUS TBEPIIOTO TENA.

TexHuuecKkne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOAUIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu



SIBnenue nHepuumu.

CpaBHeHME Macc B3aUMOJICHCTBYIOIIMNX TEI.

Bropoii 3akon HerotoHna.

N3mepenne cuil.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhOpMaIii.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOIBbEME U TIAJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBust paBHOBECHS TBEPAOTO TeNa. Buibl paBHOBECHS.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3yuyenue nBmkeHus Opycka 1Mo HaKJIOHHOW TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
PE3UHOBOM 00paslie, OT UX AePOpMAIIHH.

UccnenoBanne yclOBHII paBHOBECHS TBEPAOrO TeENa, HMEIOLIET0 OCh
BpAILICHUS.

Tema 3. 3axonvl cOXpaneHusn 6 Mexanuke

Nmnynbc MarepuanbHOM TOUYKHM (Te€na), CUCTEMbl MaTEpUATbHBIX TOYEK.
Nmnynbec cuilbl U1 U3MEHEHHE HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHUE.

Pabota criibl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MaTepualibHOW TOUkH. Teopema 00 U3MEHEHHH
KUHETUYECKOU SHEPIUH.

[TorennuanbHas DHEPTHUS. [TorennumanbHas DHEPIUs YIIPYro
neopMUpOBaHHOW  TpykuHBL.  [loTeHumanbHass dSHeprus Tena  BOJIU3U
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple W HENOTCHUUAJIBHBIE  CHUJIBIL. CBsi3p  paboTHI
HEMOTCHUUAIBHBIX CWJI C W3MEHCHUEM MEXAHWYECKOW SHEPTHUH CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKOU YHEPTUH.

VYrpyrue v HEynpyrue CTOJIKHOBEHHUS.

TexHuuecKkne yCTpOWCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBI MUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

[lepexon NOTEHIMATBLHON SHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yyenue abCONMIOTHO HEYNPYroro yjuapa C MOMOIIBIO JBYX OIMHAKOBBIX
HUTSIHBIX MasSTHUKOB.



HCCJ’IC}IOB&HI/IC CBA3U pa6OTBI CUJIBI C UBMEHEHMEM MEXAaHMUYCCKOU OHCPIrun
TCJIa Ha IIPUMCPC PpACTAXKCHUSA PC3UHOBOI'O JKT'yTaA.

Paspnes 3. MosekyasipHas ¢pu3uka 1 TepMOAUHAMHMKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddys3usa. Xapaktep ABUKEHUS WU
B3aMMOJEHCTBUS YaCTHUIL BellecTBa. Molienu CTpOEHUs Ta30B, XUIAKOCTEH U
TBEPJBIX TNl M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeiei. Macca u
pa3mepsl Mosiekyi. KonundectBo BemectBa. [locTtosinHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ msMmepenue. lllkama remneparyp
Lenbcus.

Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOPUU HJICAIbHOTO ra3za. AOCONIOTHAas TeMmIepaTypa Kak Mepa
CpelIHEN KUHETUYECKOM SHEpPruu TEIUIOBOrO ABWKEHMS dactul rasa. [llkana
temneparyp KenpBuHa. 1'a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeipona.
3akoH [lanbToHa. M30mpoliecchl B UI€AIbHOM Ta3e€ ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpencTaBiIeHUE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuueckne YCTpOWCTBA UM IIPAKTUYECKOE NIPUMEHEHHE: TEPMOMETP,
OapoMmerp.

Jlemoncmpayuu

OnbIThI, J0Ka3bIBAIOIIUE JUCKPETHOE CTPOCHUE BeIllecTBa, ¢ororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OmnpiTel 0 U Py3un KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOT'O ABUKEHUSI.

Moguens onbita IlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAaHUE MEXKMOJIEKYJIIPHOT O
B3aHMOJICCTBHUSL.

Mogenb, WILTIOCTPUpPYIOLIAs IPUPOY AABJICHUS ra3a Ha CTCHKH COCY/IA.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS MACAIBHOTO rasa,
U30IIPOLECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBHI, IABJICHUS U TEMIIEpaTyphl BO3JyXa B HEH.

HccnenoBaHne 3aBUCUMOCTH MEXKIY MapaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuKu

TepMoaunamuueckas cucrema. BHYTpEeHHssI 3HEpPruss TEPMOIUHAMUYECKOU
CUCTEMBI U cTioco0bl e€ n3meHeHus. KonmnyuecTBo TermnoTel u paborta. BHyTpeHHss



SHEPrusi  OAHOATOMHOTO  HWJeajlbHOro  raza. Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3y4YCHHE. Y IeIbHasd TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TeIIonepeaaye.

[lonsiTue 00 aauabatHoM mpouecce. IlepBblli 3aKOH TEPMOJIWHAMUKHU.
[IpumeHeHue mepBOro 3akOHa TEPMOJMHAMHUKHM K u3omponeccam. ['paduueckas
UHTEpIpeTalus paboTkl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBeie  MamuHbl.  [IpuHUUNBI ~ AEUCTBUS ~ TEIJIOBBIX  MAIIIUH.
[IpeobpazoBanusi ’HEpruM B TEIUIOBBIX MamuHax. KosdduuueHnt mnose3Horo
nercTBus TerioBord MammHbL. [lukn KapHo m ero kosd@uiMeHT mojie3HOro
JENCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETIOIHEPTETUKH.

TexHudyeckre YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAUIBHUK, KOHIULIUOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH HSHEPrud Tela MPH COBEPIICHUHM PAOOTHI: BBUIET
npoOKu K3 OYTBUIKM TOJ| JIEUCTBHEM CXATOTO BO3J]yXa, HarpeBaHue s¢upa B
JATyYHHOUW TpyOKe MmyTéM TpeHUsl (BUACOAEMOHCTpAITHS ).

N3MeHeHne BHYTpEHHEN SHEPTUH (TEMIIepaTypbl) Tea NpH TEIIoNepeaye.

OnbiT Mo anuabaTHOMY pACHIMPEHUI0 BO3AyXa (ONBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHEr0 CrOpaHus, pEakKTUBHOTO
JBUTATETIS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeuwjecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u koHneHcanus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEIIbHASA BJIAXHOCTh BO3Ayxa. HaceleHHbINM map. YpaenbHas TEIUIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEpaTyphl KUTICHUSI OT JIaBJICHHUSI.

Tsépnoe Teno. Kpucrainuueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaioB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBinenune u
KpUCTaJIM3aIus. Y aenbpHas TerioTa miasienus. Cyonumanusi.

VYpaBHeHue TerioBoro danaHca.

TexHu4yeckre yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTMHU MOJYYEHUS] COBPEMEHHBIX MaTE€pPUaIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HaCHIIEHHBIX MapOB.

Kunenue npv noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.



Halntonenune HarpeBanus U MjiaBjieHUs] KPUCTANIMYECKOTO BEILIECTBA.
JleMOHCTpalus KpUCTaIOB.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3mepeHne 0THOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Paznen 4. JinekTrpoauHamMuka

Tema 1. Inekmpocmamuka

OnekTpu3aumst Tel. OJEKTPUYEeCKHil 3apsan. [lBa BHIa 3IIEKTPUUYECKHX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKU. 3aKOH COXPAaHEHUS
AIEKTPUYECKOr0 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. ToOYeUHBIN AIEKTPUYECKUI 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  3nekTpuueckoro  mois.  [IpuHiun
CYIIEPIIO3ULIAN BJICKTPUUYECKUX MOJIeH. JIMHMM HANps>KEHHOCTH 3JIEKTPUUYECKOTO
OJIA.

PaGora cun  anekrpocrarnueckoro  mois.  I[lorenmman.  Pa3HocTb
noreHuuanoB. I[IpOBOAHMKM U JAUDIIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

DNeKTpoEMKOCTh. KoHeHcaTop. DIEeKTPOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHIEHCaTopA.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: DIIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTATHUECKas 3allUTa, 3a3eMJICHHE JJIEKTPOIPHUOOPOB,
KOHJIEHCATOP, KONMPOBAJIBHBIN aIapar, CTPYHHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M MIPUHIUIL IEUCTBUS DIEKTPOMETPA.

B3aumopericTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE MOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTUueCKas 3amuTa.

JIM3IEKTPUKH B SJIEKTPOCTATHYECKOM TIOJIE.

3aBUCHMOCTb  DJIEKTPOEMKOCTH IIOCKOIO0 KOHJAEHCAaTopa OT IUIOLIAJIH
IJIACTUH, PACCTOSIHUSA MEX1Y HUMH U AUJIEKTPUUECKOU MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 3nekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxku ¢ paznuunvix cpeoax

DNEKTPUYECKUM TOK. YCIOBHSI CYIIECTBOBAHUS DIEKTPUUECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LETH.

ONEKTPUYECKOE CONPOTUBJIEHUE. YEIBHOE CONPOTHUBIICHHE BELIECTBA.
[TocnenoBarenpHOE, MAPAILIEIBHOE, CMEIIAHHOE COEAUHEHNUE IPOBOJHUKOB.



Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOr0 TOKA.

DNEKTPOJABIKYIIAsA CUJIA U BHYTPEHHEE COINPOTUBJICHHUE HCTOYHHUKA TOKA.
3akoH Oma /11 OJIHOM (3aMKHYTOM) 3JIeKTpruyeckol nenu. KopoTkoe 3amMbIKaHHeE.

DONeKTpoHHasT  MNPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTpUUECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MMYYKOB.

[TonynpoBOaHUKMY. CoOcTBeHHass npuMecHast MIPOBOJAUMOCTh
noJaynpoBoAHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBogHuKOBBIE TIPHOOPHI.

DNEKTpUYECKU TOK B  pacTBOpaXx M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOIUALINS. DJIEKTPOJIH3.

DJIEKTpUUYECKU TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHbBIN
pa3psan. Monuus. [Inazma.

TexHuueckre yCTpOWCTBA M MPAKTUYECKOE MPHUMEHEHUE: aMIIEPMETD,
BOJITMETP, pPEOCTaT, HWCTOYHHKU TOKA, OJJIEKTPOHATPEBATEIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN THOJI,
TEPMHUCTOPHI U (POTOPEIUCTOPHI, MOTYIIPOBOIHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAMPSKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUUECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOLLAIY MTOMIEPEYHOT0 CEYEHUs U MaTepuaa.

CMmelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wW3MepeHHe OIEKTPOABMXKYIIEH CHiIbl. KOpOTKOe 3ambIKaHHE
rajJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHCHUMOCTb CONPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii paspsa 1 IpOBOAUMOCTb BO31yXA.

OIHOCTOPOHHAS TPOBOUMOCTD JUOJA.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydenne cmMemaHHOro COEAMHEHNS PE3UCTOPOB.

N3mepeHne 3MeKTpOABMKYILENH CHIIbI UCTOYHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaGmtonenue snekrponusa.

MexnpeaMeTHbIE CBS3H

N3yuyenue kypca ¢uznku 0a3oBoro ypoBHs B 10 Kiacce oCyHIECTBISETCS C
Y4ETOM COJEPIKATENbHBIX MEXKIPEIMETHBIX CBA3EH C KypcaMH MaTE€MAaTHKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOIOTHH.



Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAYyYHOI'O
NO3HAHMS: SIBJI€HME, Hay4dHbIN (akT, runoresa, (pusnyeckas BeIMUYMHA, 3aKOH,
TEopusi, HAOIIOICHNE, SKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHHEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napaboua, runepbosa, ux rpauKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX MPOEKIIUN Ha OCH KOOPJIUHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexaHu4eckoe IBIDKEHUE B XKMBOW mpupoze, auddysus, ocMoc,
TETIO00MEH KUBBIX OPTaHU3MOB (BUABI TEIUIONEPEIavH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBIICHUS B KUBOU MIPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUJIKOCTEH U
ra3oB, AJIEKTPUYECKUE CBOWCTBA METAJIOB, JJIEKTPOJUTHUYECKAsl IUCCOLMALNA,
rajibBaHuKa.

l'eocpaghus: BNaXXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonocus.: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpeHUs B TEXHMKE, IMOALIMIHHKH, MHCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMIyJbca B TEXHHMKE (pakera, BOAOMET U JApPYyrue), ABUraTellb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOW XOJIOJMIBHHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJTYy4YEHUS] COBPEMEHHBIX MAaTEepUalioB, B TOM YHCJIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONnpHOOpOB,
KCEpOKC, CTpYHHBIN HPUHTED, AJIEKTPOHArpeBaTEIbHbIC npudopHl,
AJIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KIJACC

Paznen 4. JinekTrpoauHaMuka

Tema 3. Maznummnoe none. IneKkmpomazHuUmMHAA UHOYKYUA

[TocTossHHBIE ~ MarHuThl.  B3auMonaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bekrop MarHuTHOM uWHayKuuu. [IpuHomn cynepno3uuuu
MAarHuTHBIX MOJed. JINHMM MarHUTHOM MHAYKIuW. KapThHa NMHUNA MarHUTHOU
WHTYKIUH TOJIsI TOCTOSIHHBIX MAarHUTOB.

MaruutHOe TOJI€ MPOBOAHMKA C TOKOM. KapTuHa IHMHUN WHAYKUHAH
MAarHUTHOT'O MOJ JJMHHOIO NPSIMOTO MPOBOJHMKA M 3aMKHYTOr'O KOJBIEBOTO
IPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzaumoneiicTBue MpoBOJHUKOB C
TOKOM.

Cuita Amniepa, €€ MOIYJIb U HallpaBJICHHUE.

Cuia Jlopenna, €€ MOalylb U HanpasieHue. [[BUkeHne 3apsSyKeHHOM YaCTHUIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabora cuiel JlopeHua.



SIBeHne BJIEKTPOMAarHUTHOW MHAYKUUHM. [IOTOK BeKTOpa MArHUTHOM
WHIYKIMUA. OJIEKTPOABIKYIAS CWIA HWHIAYKIUHU. 3aKOH JJIEKTPOMAarHUTHOM
uaaykuuu Gapanes.

BuxpeBoe asnektpuueckoe Imosne. OJIEKTPOABWKYINAS CWIA HWHAYKIWU B
MIPOBOJHUKE, IBHKYIIEMCS TOCTYNATEIBbHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[Ipasuno Jlenua.

NHnykTuBHOCTh.  SIBIIEHME CaMOMHAYKLIHMH. OJIEKTPOABIKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHEeprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: MOCTOSHHBIE
MAarHMThbl, 3JEKTPOMArHUTHI, SJICKTPOABUIATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHII, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OneIiT Dpcrena.

OTKIIOHEHHE IEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOT'O TIOJISI.

B3aumoperictBrue 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIa Ha MOHBI DJIEKTPOJIUTA.

SIBlIeHUE AIEKTPOMArHUTHOW UHIYKIIUH.

[Ipasuno Jlenua.

3aBUCUMOCTD JJIEKTPOABHMXKYILIEH CUJIBI MHAYKIUMHA OT CKOPOCTH MU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBlIeHME CAaMOUHIYKIINH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3ydyeHrne MarHuTHOr o Mok KaTyIIKU C TOKOM.

HccnenoBanne AeHCTBUSA MOCTOSTHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBaHue sBICHUS 3JIEKTPOMArHUTHON MHIYKIIHH.

Paspnea S. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazcHUmMHbsle KO1e0AHUA

KonebarenpHas  cucrema.  CBOOOIHBIE  MEXaHMYECKHE  KOJeOaHUS.
IMapmonnueckue kosebanus. Ilepuon, vactora, ammiuryna u ¢asza KoneOaHuw.
[IpyxvHHBIN MasATHUK. MaremMaTU4eCcKU MasTHUK. YPaBHEHHE TapMOHHUYECKHUX
kosneOanwmii. [IpeBparienne sHeprun Mpu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsA B
UjealbHOM KoJie0aTeThbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHMYECKUMH U
ANEKTPOMarHuTHEIMU  KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTUU B UJCATHHOM KOJIeOATEThHOM KOHTYPE.



[IpencraBnenue o 3aryxaromux KoieOaHUsX. BbIHYK/I€HHbIE MEXaHUYECKUe
kosneOanus. Pesonanc. BeiHy X eHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUs.

Ilepemennbiii TOK. CUHYCOMAQIbHBIM TNEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYAHOE W JEWCTBYIOLIEEC 3HAYEHUE CHJIBI TOKa M
HANPSHKEHMSL.

Tpancdopmarop. [IpousBoacTBo, mepenada U NOTPEOIICHUE AIEKTPUUECKOM
SHEPrur. DKOJOTMYECKUE PUCKH NPHU MPOU3BOACTBE 3IEKTpodHepruu. KymbTypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JUHUH JIEKTPOIEpeIay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOAaTeNbHOM CHUCTEMBbl (IIPY>KUHHBIA WM
MaTEeMaTUYECKUN MASITHHK).

Habmronenne 3atyxaronux KojaeOaHu.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

Habmonenue pezonanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuunorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA W HaNPSKEHUST OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pesonanc mnpum mocienoBaTeNbHOM COEAMHEHWH PE3UCTOPA, KaTyLIKH
MHIYKTUBHOCTH M KOHJEHCATOPA.

Monenps TMHUM 3JIEKTPONEpEIayn.

Yuenuuecxuii sxkcnepumenm, n1abopamopnule pabomuwl

WccnenoBanre 3aBUCUMOCTH MEepUOAa MajbIX KOJIEOAHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne MEPEMEHHOTO0 TOKa B LENM U3 IOCJIEN0BAaTEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 6O0JIHbL

MexaHnueckue BOJIHBL, ycioBHS pacnpoctpaHenus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JJuHa BOJHBL [lomepeuHble W MPOJIOJIBHBIE BOJHBI.
WNHrepdepenus u Auppakums MEXaHUYECKHUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CIOBUS U3JYYEHHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aunmnas opuentanusa BektopoB E, B, V B snexkrpomaruutHoi BoiHe. CBoiiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, MPEIOMIICHUE, MOIsIpu3anus, TUPpaKkus,
uHTepdepenirs. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHMIIBI paguoCBA3U U TeneBUaeHUA. Pagnonokanys.



DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

TexHu4yeckre yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHbBIC
VHCTPYMEHTBI, YJIBTPa3ByKOBas [MAarHOCTUKAa B TEXHUKE W MEAULHHE, paaap,
paauoNpuEMHUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHNE MOMEPEYHBIX U TIPOOJILHBIX BOJH.

Koneobiromeecs Ten0 Kak HCTOYHMK 3BYKa.

Hablnronenue orpakxeHus: ¥ NpeaoMIIEHU MEXaHUYECKUX BOJIH.

Hab6ntonenue nnrepdepennu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaOmronenune cBsI3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYJION H
4acTOTOMN KOJIEOaHUM.

UccnenoBanne  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpaKECHHUE,
pesioMIICHHE, MONsipu3aIus, Auppaxius, nHTephepeHITus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. IIpsmonuHenHOe pacrnpocTpaHEeHUE CBETa B
ogHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHBI oTpaxeHus: cBeta. [locTpoenne n3obpaxeHuit B
IUIOCKOM 3€pKae.

[Ipenomienue cBera. 3aKOHbBI MPETOMIIEHUS CBeTa. AOCONIOTHBIN MOKA3aTENb
npenomiieHus. IlomHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroy MOJHOTO
BHYTPEHHET 0 OTPAXKEHUS.

Hucnepcust ceera. CloxHbIN cocTaB Oenoro ceera. LIBer.

ColOuparomue u pacceuBarolde JuH3bL. ToHkas mauH3a. DOKyCcHOE
pacCTOsIHME W ONTHYecKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHHil B
coOuparoux U paccenBaronux auH3ax. Gopmyna TOHKOW JTHH3BI. YBETUYEHUE,
JABAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH F€OMETPUYECKOU ONITUKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBust HaOMIONEHWS MAaKCUMyMOB M MHUHHMYMOB B HWHTEPGEpPEHIIMOHHON
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakusa cBera. JudpaknuonHas pemérka. YcCIOBUE HAOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUhPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHu4yeckre ycTpoWCTBA M NPAKTHUECKOE MPUMEHEHUE: OYKH, JIYIa,
doroamnmnapaT, NPOEKIIMOHHBINA ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
OTITHKA, TU(PPAKITMOHHAS PEIIETKA, TIOJSIPOUI.

Jlemoncmpayuu



[IpssmonuHeliHOE paclpoCTpaHEHHEe, OTPAKEHHE M MPEJOMJIEHHUE CBeTa.
OnTtuyeckue mprudopBkl.

[TonHOE BHYyTpEeHHEE OTpaxkeHue. Mojiesib CBETOBOA.

HccnenoBanue cBOMCTB N300paxKeHU B JIMH3AX.

Moaenu MUKPOCKOIa, TEJIECKOMA.

HaGmtonenune nnatepdepenium cpera.

Hab6monenune nudpakimu crera.

Habmronenue nucnepcuu cBera.

[Tonydenue ciekTpa ¢ MOMOIILIO MPU3MBL.

[Tonydenne ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

HaOmronenue nonspuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonvl

N3mepeHune nokazaresns npeaoMIEHUs CTEKa.

HccnenoBanne CBONCTB H300paKEHUI B JTMH3AX.

Habnronenune nucriepcuu cBeTa.

Paznen 6. OcHOBBI CIeNUAIBbHON TEOPHUH OTHOCUTEIbHOCTH

I'panuiel  mpUMEHMMOCTH — Kiaccudyeckod — mexaHuku.  [loctynaTsel
CIICIIMAJIbBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIIbHOCTH DWHILITEIHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMEJIJIECHHE BPEMEHU U COKpAIlEHUE
JUTUHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3b MaccChl ¢ SHEPrUEH U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBl. DHEPrus
MOKOSI.

Pazgen 7. KBantoBas ¢pusuka

Tema 1. Inemenmul K8AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprun GOTOHA C €r0 YaCTOTOM. DHEprus
U UMIyJbC (DOTOHA.

OtkpsiTre u ucciaeaoBanue porodddexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dotoaddexra. YpaBHenue OHIuTeHa i Pororddekra. «KpacHas rpaHuna»
dbotoaddekra.

JlaBnenue ceera. OmbiThl 1. H. JleOenera.

XUMHYECKOE IEUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA M TNPAKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHast 6aTtapesi, CBETOAUO/I.

Jlemoncmpayuu

®otord(dHeKT Ha YCTAaHOBKE ¢ IMHKOBOW IJIACTHHOM.

Uccnenoranue 3akoHOB BHEMHETO (HoTod¢deKTa.



CBeroauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pe3epdopnia mo paccesHuio o -4acTHIL.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue wu mornonieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOTO YPOBHS SHEPrUM Ha Jpyroi. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPIrUH aToMa BOJOPOJA.

BonnoBeie cBoiicTBa yactull. Bomusl e bpoitis. KopryckynsipHO-BOTHOBOM
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U31y4YCHHE.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOIT), Ja3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3€pa.

Habnronenue inHeHyaThIX CIIEKTPOB U3JTYUYECHHUS.

Jlazep.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

Habmronenue nuHe4aToro crnekTpa.

Tema 3. Amomnoe a0po

DKCIEpUMEHTBI, JTOKA3bIBAIOIINE CJOKHOCTh CTPOCHMS sifapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paauoakTUBHOro u3iydyeHus. CpolictBa anbda-, Oera-, ramMma-u3JIy4EeHHUS.
Bnusitnue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHE TIpOTOHA M HeWTpoHa. HykionHas monens suapa ['eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe unciio siapa. M30Tomnsl.

Anbda-pacnaa. ONEKTPOHHBIH M TO3UTPOHHBIN Oera-pacmaa. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBsI3M HYKJIOHOB B sifipe. A nepHbie cuibl. [edekt maccol sapa.

SnepHble peakuuu. JleneHue u CUHTE3 SIEP.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobOiieMbl M MEPCHEKTUBHI
SAIEPHON SHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertoasl HAOIIOAEHUS U PETUCTPAIIMU AIEMEHTAPHBIX YaCTHII.

@yHaMEHTaJIbHbIE B3aUMOAEHCTBUS. EMUHCTBO (pM3NUECKON KApTUHBI MUPA.

TexHu4yeckre yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CUYETUMK HOHUBUPYIOIIHUX YaCTHII.



Vuenuueckuii sxkcnepumenm, 1abopamopuvie pabomuol
UccnenoBanrie TpekoB 4yacTull (10 TOTOBBIM G oTOrpadusim).

Pa3pnes 8. DiieMeHTHI ACTPOHOMHUM M aCTPOPUMKH

Otanbl pa3BUTHs acTpoHoMUU. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bénnoro nHeba. Co3Be3ausi, sipKkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JNBHKCHHE.

Conneunas cucrema.

Connue. ConHeunasi akTuBHOCTh. McrtouHuk sHeprum ConHUA U 3BE3N.
3BE3BI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamma «CHEKTpaJIbHbIM KJlacc —
CBETHUMOCTb». 3BE3/Ibl TJIaBHOM IMOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOW MOCJIEAOBATEIIbHOCTA. BHYTpeHHEe CTpoeHue
3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XAEHUH U 3Bononmu CoJHIa U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Muieunbiii I[Iyte — nHama I'anaktuka. Ilonoxkenue u nBuwkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapsl. YEpHBIE OBIPBI B sSApax
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:ma. Paz0eranue rajiakTuk.
Teopus bonbmioro B3peiBa. PenukroBoe nsnydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnnlie npobsieMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaGmronenunss HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKCHUH JIJIsT OTIPEICTICHUS TTOJIOKEHHSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3Aus1 CEBEPHOrO MOMyIIapUs U SIPKUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, uranet, Mneunoro [lytu.

O6o0mariee NOBTOpPEeHUE

Ponp ¢u3uku u acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOM cepax nesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOM HAYYHOM KapTUHE MHUpPA, POIb (PU3NUECKON TEOpHUH
B (GOpPMHpPOBAHMM TIPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpa, MECTO
dbu3nUecKor KapTUHBI MUpa B OOIIEM PSIAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEJICTABIEHUMN O TIPUPOJIE.

MexknpeaMeTHbie CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 Kimacce oCyIiecTBIsIETCS C
YYETOM COJEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMH MAaTEMAaTHUKH,
OMOJIOrM U, XUMUH, Teorpaduu U TEXHOJIOTHUH.



Meosicnpeomemnvie nousmusi, CBSI3aHHBIE C WU3YYE€HHEM METOJIOB HAay4YHOTO
MO3HAHMS: SIBJIEHWE, HAy4YHbIH (akT, Tumore3a, Gu3udeckas BEIMYHMHA, 3aKOH,
Teopwusi, HAOIIOIeHNE, SKCTISPUMEHT, MOJCITUPOBaHUE, MOICIIb, H3MEPCHHE.

Mamemamuxa: pellleHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXECTBO, BEKTOPHl M MX IMPOEKIMU HAa OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB,
IIPOM3BOJIHBIC D3JICMCHTAPHBIX (YHKIHH, NpU3HAKH IOA00HMS TPEyTrOJbHUKOB,
onpeJieNIeHne IoNaau IIOCKUX GUryp u oobeémMa Tel.

buonocus: >nekTpudeckue SIBJIECHUS B KUBOM TMpHUpPOJE, KoJjieOaTelbHbIC
JIBUKCHUS B )KUBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW IPUPOJIC, JCUCTBUE
paauaIuy Ha )KMBbI€ OPraHU3MBl.

Xumusi: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTALTMYECKAsi CTPYKTypa TBEPIBIX
TeJd, MEXaHM3Mbl OOpa3OBaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPabHbBIN
aHaIu3.

leoepagusa: wmarHWTHBIE TIONIOCAa 3€MJIM, 3aJIEKA MArHUTHBIX DY,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSICEHUM.

Texnonocusa: NWHUWA DIIEKTPOIIEpENad, TEHEpaTOp IMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENb, WHAYKIIMOHHAs I€Yb, pajap, pPaguonpuéMHUK, TEIEBU30D,
anteHHa, tenedon, CBY-meub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsI OITHKA,
coJiHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEIHEI'O OBLIEI'O OBPA30BAHUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNbTAThl OCBOCHUS Y4eOHOTO mnpeameTra «DU3uKay JOJKHBI
OTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO O0OIIEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YUaIOMIEr0ocs KaK aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX TIPaXTAHCKOIO
o011ecTBa, y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIEVCTBOBATh C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh pOCCUICKOIN IpaK1aHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBE/ICHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHHE JIMIHOTO BKJIAJ[a B TIOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIKOUAs ICTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero GuU3n4ecKoil Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3IMyHbIM cdepaM MNpoPecCHOHAIBHONU AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIEC IJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTb JSKOJOTMUYECKOM KYJIbTYpbl, OCO3HaHUE TJI00ATBLHOIO
XapakTepa PKOJIOTHUECKUX MpodieM;

IJIAHUPOBAHUE U OCYILECTBIEHHUE JCUCTBUM B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue OombITa JEATeTbHOCTH HKOJOTMUECKON HaNpaBiIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3UKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTh B IPOLIECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeSATeNbHOCTh UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEJIU JIeSITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU UX
JOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHUs] TPOOJEeMbl C y4ETOM aHajlu3a MMEIOLIUXCS
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIEATEIIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITENbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEaJIbHOIO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
BJIQJIETh HAYYHOU TEPMHUHOJIOTHUEH, KIFOYEBHIMU MOHATHUAMH M METOIaMHU
bu3znuecKon HAyKU;



BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B oOnactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY TIOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO COJEepKaHUs, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJAMH JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €r0
UHTEpPIpETAlli, NPeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHUN YICOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3a/1ady,
BBIJIBUTATh THUIIOTE3y €€ peIleHUs, HaXOAWTh apryMEHTHI IS JIOKa3aTelIbCTBa
CBOUX YTBEP)KIICHH, 3a/1aBaTh TapAMETPhl U KPUTEPUHU PEILICHHUS;

AHAM3UPOBATh TIONYYCHHBIC B XOJE€ PEIICHHWS 3aJaddl  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMYJIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIHHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS 1O (HU3UKEe B MPAKTHYECKYIO 001acTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a7a4H, JTONMYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.

PabGora ¢ undopmanmei:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAJIW3,
CUCTEMAaTH3alMI0 ¥ WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpM
IIPEICTABIICHNUS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, pecypcocOepeKeHHUs, TPaBOBBIX H OTHUYECKHX HOPM, HOPM
nH(OPMaIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COACpXKAHUS B pa3jMYHBIX (dopMarax ¢
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU | TIEJIEBOM ayTUTOPHUH, BBIOUpAsi ONTUMATIBLHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHHKaTHBHbBIE YHHUBEpPCAJbHbIE Y4eOHbIE eiiCTBUS:
OCYIIIECTBIIATH OOIICHUE HA YPOKaX (PU3MKHU M BO BHEYPOUHOU JEATEITHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallMd W  CMAT4YaTh
KOH()JTUKTHI;



Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOK TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHIUBUIYAITBHOU
padoThI;

BBIOMpAaTh TEMATUKY U METOJbl COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0TO YICHA KOJUICKTUBA,;

MIPUHUMATh I1€TM  COBMECTHOW  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh JEHUCTBUS MO €€ JOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUH,
pacrpenensaTh poid C Y4E€TOM MHEHUM YYaCTHUKOB, OOCYXIAaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KAa4eCTBO CBOErO BKJIAaJa M KaKJIOr0 YYaCTHHKA KOMAaHIbI B
001U pe3ysbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

IpemjiaraTb HOBBIE MPOEKThI, OLEHWBATh HJIEU C TMO3UIMA HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKOW 3HAUYMMOCTH;

OCYLIECTBIIATh IMO3UTUBHOE CTPATErMYECKOE MOBEAECHUE B Pa3IUYHbBIX
CUTYyalUsX, IPOSIBISITh TBOPUECTBO U BOOOpAKEHUE, OBITH HHUITUATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIe Y4eOHbIE 1eiCTBUA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATENbHYIO ACSITENbHOCTh B 00JacTH
GU3MKH W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PELIECHUS PACUETHBIX M KayeCTBEHHBIX
3aj1ad, IJIaH BBIMOJIHEHUS MPAKTUUECKONW paboThl ¢ yUETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MTPEANOUYTEHUI;

JIaBaTh OILIEHKY HOBBIM CUTYaIlUsIM;

pacHIMpATh paMKH Y4eOHOT0 MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOUYTECHUI;

JieNnaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIULIMU B 00JacTH
(bu3KMKHU, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJVIEKT:

JaBaTh OLEHKY HOBBIM CUTYyallMsIM, BHOCHUTb KOPPEKTHUBBI B JAESTEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJIQJCTh HABBIKAMHU  TIO3HABAaTEIbHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHUI;

UCMOIb30BaTh MPUEMBI peiiekcun JIsl OLIEHKH CUTYyalllH, BbIOOpa BEPHOIO
peuieHus;



yMETh OIICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATh pEIICHUS M0 HUX
CHUKEHHUIO;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3E PE3YIbTATOB
NEeSATENbHOCTH;

NpPUHUMATh ce0sl, TOHMUMAasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3€ PE3YIbTATOB
NEeSATENbHOCTY;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIUOKH.

B mporiecce qocTmKeHUs JTUYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe 1 YPOBHA CcpeaHero ooOmero oOpa3oBaHUA Yy OOYyYarOITUXCS
COBEPIIIEHCTBYETCS AMOIMOHAIIbHBIN UHTEJUIEKT, peAnoararmui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHUE, BUETh HANPABICHUS Pa3BUTHUA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpEryJIUPOBaHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTH aJaNTUPOBAThCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHIKEHHUIO LIENU U
yCcrexy, ONTUMU3M, HUHUIUATUBHOCTb, YMEHHUE JCHCTBOBATH MCXOAS M3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATb €ro IMpPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIIICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSBIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy o0yuenuss B 10 kjacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpaxX pPojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAayYHOW KAapTHUHbI MHUpPa, B PA3BUTUHU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON eI TEIIbHOCTH JIHOJIEH;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHHUS U3YUYCHHBIX (PU3UUYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, MHEepIMaIbHas cUcTeMa OTCuETa, abCOMIOTHO TBEPI0E TEO,
WJICaJIbHBIN ra3, MOJEIHU CTPOCHHUS Ia30B, XKUIAKOCTEHM U TBEPIABIX TEN, TOYCUHBIN
ANEKTPUUYECKUI 3apsij NpU PELICHUH PU3NYECKUX 3a]1ay;

pacro3HaBaTh (pU3MUECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHHMS BEIIECTBA U



ANIEKTPOJMHAMUKHA:  PAaBHOMEPHOE ¥  PABHOYCKOPEHHOE  MPSIMOJIUHEHHOE
IBU)KEHUE, CBOOOAHOE MAJeHUE TeJ, ABW)KEHHWE 110 OKPY)KHOCTH, HHepLus,
B3auMozelcTBrE Tel, Tuddy3us, OpOyHOBCKOE TBIKEHHUE, CTPOCHUE JKUJIKOCTEH
¥ TBEPJBIX TEIl, U3MEHEHHE 00bEMA Tel NP HarpeBaHUH (OXJIaXKIESHUH ), TETIOBOE
paBHOBEcHE, UCTHApeHUE, KOHJEHCAIWs, IJIaBICHHE, KPUCTAJUTH3AIMs, KUICHHE,
BJIQKHOCTb BO3/1yXa, MOBBIILICHUE AaBJICHUS ra3a Ipu €ro HarpeBaHuu B 3aKPhITOM
cocyzne, CBSI3b MEXIy [apaMeTpaMd COCTOSHHUSL Ta3a B  H30Mpoleccax,
AIIEKTpU3aLUs TEJl, B3aNMOACHCTBHE 3aps/IOB;

OIKCHIBAaTh MEXAHWYECKOE IBWKEHHE, WCIONB3Yys (pU3MUecKre BETUYHHBI:
KOOp/AMHATa, IyTh, IEpPEMEIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tena, cuia,
UMIIYJIbC TeJla, KHHETHYeCKas SHEeprus, NOTEHIUabHAs SHEPrusi, MeXaHU4yecKas
paboTa, MexaHHMYeCKas MOIIHOCTb, TPHU OMHCAHWU TPABUIBHO TPAKTOBATH
(U3NYECKUl CMBICI HCIHOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W EIUHMIIBI,
HaXoAUTb (OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTUMHU
BEIMYNHAMU;

OINKCHIBAaTh M3y4YEHHBIC TEIUIOBBIE CBOMCTBA TE€N M TEIUIOBHIC SIBICHUS,
UCNONb3ysl (U3NYECKHWE BEIMYMHBL: JABJICHUE Tas3a, TeMIeparypa, CpeaHss
KUHETUYECKasi SHEPrUsl XaOTUYECKOTO JABM)KCHUS MOJIEKYJI, CpEIHEKBaIpaTUYHasI
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOTHI, BHYTPEHHsS SHeprusi, paboTa rasa,
KOO(QPUIIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOTO JBHTraTeNs; MpPHU ONHUCAHUHU
IOPaBUJIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCIONb3YEMbIX BEIMYUH, HX
0003HAUYEHUS W EOUHUIIBI, HAXOIUTh (OPMYJbl, CBS3BIBAIOLIUE JIAHHYIO
(Gu3nIECKyI0 BEMUYNHY C IPYTUMHU BEIMYUHAM;

OIKCHIBATh U3yUEHHBIC DJICKTPUUECKHUE CBOMCTBA BEIIECTBA U DJIEKTPHUUECKHE
SBJIEHUS (IPOLIECCHI), UCIONIB3Ysl (PU3NYECKUE BEJTUUMHBI: 3JIEKTPUUECKUN 3aps,
AJIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IOJISA, MOTEHLIHA, Pa3HOCTh MOTEHINAJIOB;
Opd OMNHCAHUM TMPABWIBHO TPAaKTOBAaTh (DU3MUECKUNW CMBICT HCHOIb3YEMBIX
BEIMYMH, WX OOO3HAYCHHUS W EAWHHIIBI; yKa3blBaTh (POPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIUUHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBaTh (PU3MYECKHE MPOLIECCHl U SBICHHS, HUCIONb3Yys (U3HUECKUE
3aKOHBI U MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXpaHEHWs MEXaHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHHUS HMIIYJIbCa,
OPUHLMUIT CYNEPHO3ULMHM CHUJI, NPUHIUI PAaBHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCYETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBa, Ta30BbIE
3aKOHBI, CBS3b CPEIHEH KMHETUYECKON SHEPTUU TETUIOBOTO IBMIKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIIepaTypoi, NMEpBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOro 3apsna, 3akoH Kynona, mpu 3TOM pasiauyaTh CJIOBECHYIO
(GOopMYyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TMPHUHIUIIBI  JEHCTBUS MAalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3inyaTh YCIOBUS WX 0€30MACHOr0 MCIOJb30BaHUS B
TOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI 10 HCCIEIOBAHUIO (U3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX HU3MEPEHUM, MPU ATOM
dbopmynupoBath mpoOieMy/3agady M THIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUSA, MPOBOAUTH OMBIT M
bopMyIUpPOBaTh BHIBOJIBL;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUsT (PU3NUECKUX BEJIMYMH, MPU
ATOM BBIOMPATh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M HMCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKHU IOTPEITHOCTEN U3MEPEHHUI;

UCCJIE0BaTh  3aBUCUMOCTH  MEXAy  (U3MUYECKUMH  BEJIMUYUHAMHU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
bukcUpoBaTh PE3YNbTATHl MOJYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE TAOIUIT ¥ TpaUKOB, AETaTh BEIBOJBI IO PE3yIbTaTaM UCCIICIOBAHNS,

coOJro1aTh MpaBuia 0e30MacHOro TpyAa MPU MPOBEACHUU UCCIEAOBAaHUN B
paMKax ydeOHOro »HKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOM W MPOEKTHOU
JIESTENHHOCTA C MCIOIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (UM3MYECKOW MOJENbIO,
UCTIOJNB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJIEIb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIHI,
HEOOXOouMbIE I €€ pEelleHMs], MPOBOAUTh PAcUEThl U OLIEHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HAaUeHUs (PU3NUECKON BETUYUHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATD JIOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXICHUM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
busznueckue sIBICHMUS;

UCIIOJIb30BaTh ~ TPU  PEIICHUMH  Yy4EeOHBIX  3aJad  COBPEMCHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIPEJICTaBIICHUs YIeOHONW W HAYyYHO-TIOMYJISIPHOW MH(OpMAIIUY, TTOYICHHOW U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTydyaeMyt0 HH(OPMaIIHIO;

NPUBOJIUTH MPUMEPHI BKJIAJAa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIIECCOB OKPYXAIOIIET0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJI30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TMOBCEIHEBHON >XKU3HU
JUtsl obecriedeHus: 6€30MacHOCTH MpU OOpaleHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMHU, ISl COXPAHEHUS 37I0POBBS M COOJIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPEIE;



paboTtaTh B TpyNme C BBHINOJHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIMbl, PAIMOHAIBHO paclpeneisTh OO0SI3aHHOCTH W
IJIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJl€KBATHO OLICHUBATh
BKJIQJ] KQXJI0TO U3 YYaCTHUKOB TPYIIIILI B PEIIEHUE PACCMAaTPUBAEMOI TPOOIEMBI.

K xoniy obyuenuss B 11 kJjacce mnpeaMeTHbe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh Ha TMPUMEpaxX POJb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KApTUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHM, B IPAKTUYECKON NEATEIBHOCTH JIOACH, LEIOCTHOCTh U EIUHCTBO
¢bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (PU3UUECKUX MOJIETICeH:
TOYCUHBINA AIEKTPUUYECKUN 3apsifl, JIyd CBETa, TOUYCUHBIN UCTOUYHUK CBETA, si/IepHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO siApa MpH pEIIeHUH (PU3NYECKUX
3ajad;

pacro3HaBaTh (pU3NUECKUE SIBICHUS (IIPOLECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHU M KBAHTOBOU (DU3UKU: DIIEKTPUUECKAS] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE ACHCTBHUS TOKA, B3aHUMOJEUCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasT WMHAYKUUSA, JEUCTBUE MArHUTHOIO TIOJA Ha
MPOBOJHUK C TOKOM M JBIKYIIMUCS 3apsii, AJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, TMPSMOJUHEHHOE PACHPOCTPAHEHHE CBETa, OTpa)Ke€HUe, MPEIOMIICHHE,
uHTeppepeHnus, audpakiuus U MOJSpHU3alus CBeTa, JIMCIIEPCUsl  CBETa,
dotoanekTpuaeckuii 3pdekt (PporoaddekT), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JUHEHYATOrO0 CHEeKTpa aTroMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas

PalMOaKTUBHOCTb;
ONKCHIBATh W3YYEHHBIE CBOMCTBA BeIIECTBA (AJIEKTPUUYECKHE, MATrHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pPa3jIMYHbIX  Ccped) U

ANIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), MCTONB3YysS (DU3UYECKUE BEITHYUHEIL:
ANEKTPUUECKUI 3apsjl, cujla TOKA, JIEKTPUUECKOE HANpsHKEHHE, JIEKTPUYECKOe
CONMPOTHUBJIECHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJBIKYINAs cuiia, paboTa Toka,
UHIYKIHUST MarHUTHOrO mojsi, cuia Ammepa, cwia JlopeHila, MHIYKTUBHOCTb
KATYIIKW, SHEPrusl DJIEKTPUUYECKOr0 M MArHUTHOrO TMOJeH, MEepHoJl M YacroTa
KoseOaHuii B KoJieOaTelNbHOM KOHType, 3apsii U Ccujla TOKa B MpoIecce
TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJeOaHuil, (POKYCHOE pacCTOsSHUE U
ONTUYECKAs] CHUJIa JIMH3bI, NPU OMNUCAHUU MPABUIBHO TPAKTOBATh (PU3NUECKUUI
CMBICI UCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS U EIMHUIIBI, YKa3bIBaTh
dbopMyIbl, CBA3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEIUYMHY C JAPYTHUMH
BEJIMYMHAMU;

OMKUCHIBATh HW3YUYECHHBbIE KBAHTOBBIC SIBJICHUS M TMPOLECCH, HUCIONb3Ys
bu3MYeCKre BEIUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPTUs U UMITYJIbC (POTOHA, IEPUOJT MOTypaciiaga, SHEPTHUS CBI3U
aTOMHBIX SiZIep, TPU OIMUCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUA CMBICT
UCTIONIb3YEeMbIX BEIIMYMH, WX OOO3HAYEHHUS M €IWHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONINE JAHHYI0 (U3WUECKYI0 BEIWYWHY C JPYTMMH BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYUHEI;

AHAM3UPOBATH (PU3UUYECKHE TMPOIECChl U SBIICHUS, UCIIONB3Ys (PU3NUECKHE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI TOCTIEA0BATEILHOTO U MapauIeTbHOTO
COCIMHEHUS TPOBOIHUKOB, 3aKk0oH Jxoymns—JIeHma, 3aKOH 3IEKTPOMArHUTHOMN
WHAYKITMHU, 3aKOH MPSIMOJIUHEHHOTO PacpOCTPAHCHUS CBETA, 3aKOHBI OTPAKCHHS
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHUE DuHIITEHHa mis Qororddekra,
3aKOH COXPAaHECHHS DHEPTUH, 3aKOH COXPAHCHHsI MMITYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAHCHHS MacCOBOTO YHCIIA, IMOCTYJAThl bopa,
3aKOH PAaIMOAKTUBHOrO pacmaja, Mpu 3TOM pas3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHWE U YCJIOBHS (TpaHUIBI, 00JIACTH)
IPUMEHUMOCTH,

OTIpEISNISITh HATIPABICHUE BEKTOPA UHIYKIIMA MAaTHUTHOTO TTOJIS TPOBOTHUAKA
C TOKOM, cujibl AMmnepa u cuibl JlopeHna;

CTPOUTh W OIKMCHIBATh H300paKEHHE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH3O0M;

BBITIOJTHATH DKCIEPUMEHTBI TI0 HCCIECIOBAaHUI0 (U3UYECKUX SBICHUUW W
IPOLIECCOB C MCIOJb30BAaHUEM TNPSIMBIX M KOCBEHHBIX M3MEPEHHUI: TpPHU STOM
dbopmynupoBaTth TpoOJeMy/3ajady W THUIOTE3y Y4eOHOro DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOPYIOBaHUS, MPOBOAWTH OIBIT U
dbopMyIUpPOBATh BHIBOJIBL;

OCYUIIECTBIIAThH MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3UYECKUX BEIUYUH, TIPU
ATOM BBIOMPATh ONTHUMAJIBHBIN CHOCOO M3MEPEHUs W HMCIOJIb30BaTh M3BECTHHIC
METOBI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIICIOBATh 3aBUCUMOCTH (DU3MYCCKUX BEJIUYUH C HCIOJIb30BAHHEM
OpSIMBIX HU3MEPEHHIl: TMpPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYWH B BHUIE TAOIUIl U
rpaduKoB, ATaTh BHIBOABI IO PE3yJbTaTaM UCCIICIOBAHHS,;

coOr01aTh MpaBuiia 0€30MacHOr0 TpyJa MpU MPOBEAECHUU HCCIEIOBaHUN B
paMKax y4eOHOTO OHKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKON W MPOEKTHOU
NESTENHHOCTA C WCIOIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHUS;

pemarb pacu€THhle 3a7aud C SIBHO 3aJaHHOM (U3MYECKOW MOJENblo,
UCTIONB3Ysl (DM3MUECKUE 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAIN3a YCIOBHS 3a/1a4u
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIJACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIHI,



HEOOXOo/IMMbIE NIl €€ pelleHusl, MPOBOAUTh Pacy€Tbl U OLICHUBATh PEATbHOCTh
HOJIYYEHHOr0 3HaUY€HUs! PU3NUYECKOIN BETMUNHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTUYECKU HEIPOTUBOPEUYUBYIO
LIEMOYKY PACCYXICHUW C OINOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3ndecKue sIBJICHNUS;

UCMOJb30BaTh ~ MpPU  pEUIeHMH  ydyeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAIIMOHHBIE TEXHOJIIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TpEeJCTaBlIeHUs y4eOHOM UM HAy4YHO-NIOMYJSpHOU MH(OpMaLUHU, MOIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYyYaeMyr0 HH(OPMALIHIO;

OOBSICHATH MPUHLMIBI JEHCTBUS MallMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3iInyaTh yCIOBUSA WX OE30MACHOI0 HCIIOJIb30BAaHUS B IIOBCEIHEBHOM
KU3HU;

OPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHME MPOLIECCOB OKPYKAIOLIErO0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEIHEBHOW KU3HU
U1 obecriedeHust 0€30MacHOCTU MPU OOpalIeHUH ¢ MPUOOPAMM U TEXHUYECKUMU
YCTPOWCTBAMHU, JUIsI COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOIMYECKOIr0
MOBEJICHUS B OKPYKAIOIIEH CPELIE;

paboTaTh B TpyIIe C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUIAaHUPOBATh pabOTy TIpyHNbl, PALMOHAIBHO PpacHpeleNsiTh OO0S3aHHOCTU U
IUIAHUPOBATh JIE€ATEIBHOCTh B HECTAHAAPTHBIX CUTYalHsAX, aJl€KBaTHO OLIEHHUBAThH
BKJIAJl KQX/I0I0 U3 YYACTHUKOB TPYIIBI B PELIEHUE pACCMaTPUBAEMOM MPOOJIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesoB H TeM uugpoBbIe
Ne ni/mt P KonTtpoasnsie | IIpakTnueckn (uupp )
NpOrpaMMsbl Bcero o0pa3oBaTe/bHbIE
padoTsbI e paboThbI
pecypcsbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O IIO3HAHMUSA
bub6nunorexa LIOK
11 ®dusuka ¥ METOJbI HAYYHOT'O TIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bubmunorexa IHIOK
21 Kunemarnia > https://m.edso0.ru/7f41bf72
bubmunorexa IHOK
22 Hluramica ! https://m.edso0.ru/7f41bf72
bubmunorexa IHIOK
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1 bubnmnoreka [JOK
' TEOpHHU https://m.eds00.ru/7f41bf72
bubmmnorexa IHOK
32 OCHOBBI TCPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbI€ COCTOSIHMSI BEILIECTBA. 5 bu6nuorexa LIOK

@Da30BbIe 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 pasneny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmmnorexa IHOK
4.1 DIICKTPOCTATHKA 10 L https://m.edsoo.ru/7f41bf72
[TocrosiHHbIM 351eKTpUYECKHil TOK. TOKH B bubnnoreka [JOK
4.2 12 1
pa3IUYHBIX Cpeax https://m.edso00.ru/7f41bf72
Hroro no pasneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 3
11 KJIACC
KosnyecTBo yacoB DJIEKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrtpoasnsie | IIpakTnueckue (1uup )
NMPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Paznea 1. JIEKTPOAUHAMUKA
MarHuTHOE 110J1e. DJIeKTPOMarHuTHasI bubsmorera [JOK
11 ' 11 1 3 https://m.edsoo.ru/7f41c97
WHTYKIUS o
Hroro no pasneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
51 MexaHu4eCKHUE U DIEKTPOMArHUTHBIE 9 1 bu6nuoreka [IOK
' Kosiebanus https://m.edsoo.ru/7f41c97



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

c

MexaHnndeckue 1 SJICKTPOMAarduTHbLIC

bubmuorexa [IOK

2.2 5 https://m.edso0.ru/7f41c97
BOJIHBI
C
bubmuorexa [IOK
2.3 Onruka 10 https://m.edso0.ru/7f41c97
c
Hroro no pasneny 24

Pa3znea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBEBI CIIelIMAIBHON TEOPUH Bubmorexa LIOK
3.1 p 4 https://m.edsoo.ru/7f41c97
OTHOCHUTEIBHOCTHA c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
bu6mmoreka [IOK
4.1 DJ1IeMEHTHI KBAHTOBOM OIITUKH 6 https://m.edsoo.ru/7f41c97
[¢
bubmuorexa [IOK
4.2 CrpoeHune aToma 4 https://m.edsoo.ru/7f41c97
C
bubmuorexa [IOK
4.3 ATOMHOE AP0 5 https://m.edso0.ru/7f41c97
[¢
Hroro no pasneny 15

Paszpen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1

DJIeMEHTBI aCTPOHOMHH U aCTPOPUIUKU

7

bu6mmoreka [IOK



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
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

https://m.edsoo.ru/7f41c97
c

Uroro no pazgeny 7

Pa3znen 6. OBGOBLIAIOIIEE TIOBTOPEHUE
bu6mmoreka [IOK

6.1 O06o01arorniee MOBTOPEHUE 4 https://m.edsoo.ru/7f41c97

C

Uroro no pazneny 4

PesepBHOE BpeMms 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Kontpoabnsbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypchbl
dusuka — HayKa 0 MpUpPOJIE.
1 Hayunsie MCT(?),K BI HOEH;)HI/IHQD 1 bubamorexa [IOK
i A https://m.edsoo.ru/ff0c32e2
OKpY’KaroIlero Mupa
Ponb u MmecTo pusuku B
5 (hopMHUPOBAHUH COBPEMEHHOU 1 bu6mmoreka [IOK
Hay4HOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH JII0IeH
MexaHudeckoe ABUKEHUE.
OTHOCUTENIBHOCTh MEXaHUYECKOTO but6mmoreka [IOK
3 1
nerokeHus. [lepemenienue, CKOpoOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE TIpsIMONTUHEWHOE 1 bu6mmoteka [IOK
JIBH>)KCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE IPSIMOIMHENHOE 1 bubnuorexa LIOK
JBU)KCHUE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoOe majeHue. Y CKopeHue 1 bu6mmoreka [IOK
CBOOOIHOTO IAJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE ABUKEHUE.
7 JIBr>keHUE MaTepHralbHOM TOUKH IO 1 bubmmorexa [JOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [TpuHuun oTHOCUTENBEHOCTH [ anuiest. 1 bu6nmoreka [JOK



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

NuepruanbHble CUCTEMBI OTCYETA.
[TepBsIii 3ak0H HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipunuun

9 cyrnepno3unuu cui. Bropoii 3akon Bubamorexa [IOK
yrep H ’ p 5 https://m.edsoo.ru/ffOc3be8
HeroToHa ais MaTepuaabHOW TOUKH

10 Tpernii 3axoH HerotoHa niis bubnuorexa [JOK
MaTepHaIbHbIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHpHOro Tarorenus. Cumna

11 TspkecTu. [lepBas kocMuyeckas bubmmorexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoadduumienT tpenus.

13 Cuna CE))H OTHBJIeI?f;){ npu BI/IE(GHI/II/I bubmmorexa [IOK

P e https://m.edsoo.ru/ff0c3f76
Tesa B KUAKOCTU WM ra3e
[ToctynarenpHOE U BpalaTeIbHOE

14 JBIDKEHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [JOK
MowmeHnT cuibl [1nedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tea
NMmiynsc MaTepuasbHON TOYKH,

15 CHUCTEMBI MaTEPUAJIbHBIX TOUYEK. bubnuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMmnynsca. PeakTuBHOE ABUXKEHHE
Pabota u MOILITHOCTH CHUIIBI.

16 KuneTtnueckast sHeprus MareprualbHON bubnmnoreka [JOK
ToukHu. Teopema 00 MBMEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON YHEPTUH

17 [loTeHnmanbHas YHEPrHUs. bu6nmuoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[loTenmanbHas YHEPTUs yIpyro
nehopMUPOBAHHOM MIPY>KUHBI.
[lorenuuanbHas Heprus Tena BOIU3U
MMOBEPXHOCTU 3eMITH

https://m.edsoo.ru/ff0c461a

18

[ToTeHanbpHBIE M HEMOTEHINAIBHBIE
cuitbl. CBs3b paboTHI
HETOTEHIUATBHBIX CHJI C U3MEHEHHEM
MEXaHMYECKOM 3HEPTrU CUCTEMBI Tel.
3aKOH COXpaHEHUSI MEXaHHYECKOH
SHEPTUH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOThI CUITBI C
N3MEHEHHEM MEXaHNYEeCKOM OHCPIrun
TeJa Ha IPUMEPE pacTKEHHS
PE3UHOBOTO KI'yTa»

20

KonTponbhas pabota o Teme
«Kunematuka. [{uaamuka. 3aKOHbI
COXpaHEHHUS B MEXaHUKEY

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJOXKEHUS MOJIEKYISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Anddysus

bubanoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep IBHKECHUS U
B3aMMO/ICHCTBHS YaCTHUI] BEIIESCTBA.
Mopenu cTpoeHus ra3o0B, JKUJIKOCTEN
1 TBEPJIBIX TEI

23

Macca monekyin. KonuaectBo
BemiectBa. [locrosnnas ABoraapo

24

TemnoBoe paBHOBecue. TemmnepaTypa



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

u e€ uzmepenue. lllkana remneparyp
Lenabcus

WUneanpueni raz 8 MKT. OcHoBHOE

bu6anoreka LIOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemIepaTypa Kak Mepa

26 CpeIHEN KNHETUYECKON YHEPTUU bubnuorexa [JOK
JBHKEHUS MOJIEKYJL. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenneneeBa-Knanelipona

27 3akoH JlanmpToHa. ["'a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota

28 «HMccnenoBanue 3aBUCUMOCTH MEXKIY
rnapaMeTpaMu COCTOSIHHS
pa3peKeHHOTO ra3a»

29 N3omporeccel B UI€aIBHOM Ira3e U ux bu6nmuoreka [IOK
rpadudecKkoe mpeICTaBICHNE https://m.edsoo.ru/ff0c570e
BHyTpennss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
cIocoOknI e€ n3MeneHus. KonmuecTno bu6mmoreka [JOK

30
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTHsl OJHOATOMHOI'O UJICAJTbHOTO
rasa

but6mmoreka [IOK
31 Buytet Teruonepeiasin https://m.edsoo.ru/ff0c5c36
VYnenbHas TEIUIOEMKOCTD BEILIECTBA.
but6mmoreka [IOK
32 KonudecTBo TemioTs! mpu
. https://m.edso00.ru/ff0c5¢c36
Terionepenaye. AnquadbaTHblil poiece
33 [lepBbIit 3aKOH TEPMOAMHAMUKH U €T0 bu6mmoteka [IOK

IMPUMCHCHHUC K U30IIponecccamM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

Heob6paTumocTs mporeccoB B

34 npupoje. Bropoii 3akoH bubmmorexa LIOK
PHpOZE. p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [Tpunmun aevicteus u KI1J TermoBoit bu6anoreka LIOK
MaIlluHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KIT/I
37 DKOJIOTHYECKHUE TTPOOIIEMBI
TETIOHEPTETUKN
38 O6o0matomuii ypok «MosekymsipHast bubmuoreka [IOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edso0.ru/ff0c6938
Kontponbhas paboTa o teme
39 «MonexymnsipHast puzuka. OCHOBBI Bubnroreia LIOK
YA ' https://m.edso0.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapoobpazoBaHue U KOHACHCAIHS. bu6nuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCHTEThHAS
41 BIIQYKHOCTh BO31yxa. HachlmeHHbIN bubmmorexa LIOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramiuyeckue u
42 aMmopdHbIe TeIa. AHU3OTPOITHUS bu6mmoteka [IOK
CBOMWCTB KpHUCTAJUIOB. Kuakue https://m.edsoo.ru/ff0c65f0
KkpucTtayibl. COBpeMEHHBIE MaTePUAITBI
[InaBiieHne ¥ KpUCTAIIIU3ALIMS.
43 VY enbHas TEMjoTa MJIaBICHUS bubmorexa IOK
A ' https://m.edso0.ru/ff0c6708
Cybnmumarnus
44 VYpaBHeHHE TEIIOBOTO OaaHca bubmoreia LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

Onexrpuszanus Tei. JIEKTPUIECKU

45 3apsi. J(Ba BUIa SIIEKTPHYECKHUX bubmorera [JOK
PAL. a p https://m.edsoo.ru/ffOc6bcc
3apsIoB
[IpoBOOHUKH, TUIIEKTPUKH U
46 ncr))n OBOJIHUKU 3aK(I;)H COXpaHEHUs bubnnorexa LHOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
ANEKTPUICCKOTO 3apsaa
B3aumoneiicTBue 3apsioB. 3aKoH
47 Kymona. ToueyHbIN dneKTpUUeCKUN bubmmorexa [OK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsin
Hanpsk€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [IpuHuun cyneprno3uuuu bu6muoreka [IOK
ANEKTPUYECKUX NosieH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSIKEHHOCTH
Pabota cui aneKkTpocTaTHIecKOro
49 nond. Iloreriman. PasHocts bubmmorexa [OK
’ At https://m.edsoo.ru/ff0c6f00
[IOTEHIMAJIOB
IIpOBOIHUKY U JUDIEKTPUKA B
50 3J1peKT OCTAaTUYECKOM rITonIe bubmorexa HOK
p ' https://m.edsoo.ru/ff0c7018
JldnekTpuueckasi IPOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoéMKocTh. KonmeHncaro
p 8 p https://m.edsoo.ru/ff0c7126
DAEKTPOEMKOCTD TIOCKOTO
52 KOHAEeHcaTopa. DHEPTU 3apsyKEHHOTO bubmmorexa [OK
a pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOpa
53 JlaGoparopnas pabora "M3mepenue
ANEKTPOEMKOCTH KOHIeHCaTopa'
54 [TpuHIMI AEHCTBUS U IPUMEHEHHE

KOHACHCATOPOB, KOMMPOBAJIBHOI'O



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

ammapara, CTpyHHOr o IpuHTepa.
DJeKTpocTaTHUECKas 3alluTa.
3a3emiieHHe IEKTPOIPUOOPOB

55

DNEeKTPUUECKUN TOK, YCIOBUS €T0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsixenue.
Comnportusnenune. 3akoH Oma jist
y4JacTKa [enu

56

[TocnenoBarenpHOE, MapaieaIbHOE,
CMEIIaHHOE COEANHEHHE
MPOBOTHUKOB. JIaGopaTtopHas padora
«M3yyeHne cMEemaHHOro COeTMHEHUS
PE3UCTOPOBY

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO
Toka. 3akoH Jlxoyins-Jlenua

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 114 1T0JIHOM (3aMKHYTOM)
anekTpuyeckoi renu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune IJ1C ucTouHnKa TOKA U
€T0 BHYTPEHHET'O COITPOTHBIICHUS»

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCHUMOCTD
COIIPOTUBJIEHUS METAJIIIOB OT
temrneparypbl. CBepXIpOBOJUMOCTh

60

DNEeKTPUYECKHUM TOK B BAKyyMe.
CBoiiCcTBA SJIEKTPOHHBIX MMyYKOB

61

[TonmympoBOAHUKH, UX COOCTBEHHAS U
MpUMecHas NpoBOAUMOCTh. CBOICTBA

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



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

p—n-nepexoaa. [lonynpoBogHHKOBEIE
1102 (0} 8

DNeKTpUUeCcKUil TOK B paCTBOPAx U

62 pacIuiaBax 3JIEKTPOJIMTOB. 1 bubnuotexa [JOK
DIIEKTPOJIUTHYECKAS] TUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEKTPUIECKHUM TOK B rasax.

63 CaMocCTOsTeNTbHBIN U 1 bubmuotexa [JOK
HECaMOCTOATEIIBHBIN pa3psal. MonHus. https://m.edsoo.ru/ff0c84ae
[Ina3ma
DnekTpuueckue mprudopsl U

64 YCTPOWCTBA U UX MPAKTUIECKOE 1 bubnmnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o0mmaromuii ypok 1 but6mmoreka [IOK
«DNEKTPOIUHAMHKA» https://m.edsoo.ru/ff0c88be
KonTponbHas pabora o teme
«Qnekrpocratuka. IlocTostHHbIN bu6mmoreka [IOK

66 . 1
3JIEKTpUYECKU TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 [IpakTrueckas paboTa 1o Teme 1 bubnuorexa [JOK
"OnexkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

O6o0maromuii ypok mo temam 10 butmmoreka [JOK
68 1
KJjlacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
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11 KVIACC

KonuuecTBo yacos JIEKTPOHHBIE
Ne uudposBbie
w/n Tema ypoka Beero Konrpoabubie | IlpakTuyeckn 06pAIOBATEIHHBIC
padoTbI e padoTnbl pecypes
[TocTostHHBIE MATHUTHI K X

1 B3auMo/ieiicTBUe. MarHuTHoe ToJe. 1 bu6mmoreka [IOK
Bexrop MarHuTHON UHAYKIUH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKIIHH
MarnuTHO€e noJje NpOBOJHUKA C
TokoM. OneIT Dpcrena. bubnmoreka [JOK

2 . 1
B3anmopeicTBre TpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas padota «3yueHue 1 1 bubnnoreka [IOK
MAarHUTHOTO ITOJISI KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
IPOBOJHHUK ¢ ToKkoM. Cuita Ammepa.

4 JlaboparopHas paboTa 1 1 bubnmoreka [JOK
«HccnenoBanue neiicTBU https://m.edsoo.ru/ff0c9acO
IIOCTOSTHHOT'O MarHUTa Ha PaMKy C
TOKOM»

JlelicTBME MAarHUTHOTO TOJIS HA

5 JBHKYILYIOCS 3apSDKEHHYIO YACTHILY. 1 bu6nuoreka [IOK
Cuna Jlopenna. PaboTa cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua

5 OneKkTpoMarHuTHas nHAyKIus. [loTok 1

BEKTOpa MarHUTHON UHAYKIMH. DJ1C



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

WHIYKIWU. 3aKOH 3JIEKTPOMAarHuTHOM
unaykuuu Papanes

JlaboparopHas paboTa
«HccnenoBanue siBICHUS
JIEKTPOMArHUTHOM MHTYKIIUI

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTUBHOCTD. SIBIICHUE
camonHaykiuu. DJ1C caMOMHIYKITUH.
DHeprusi MAarHUTHOTO TOJIsI KATYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

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

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHUE: TIOCTOSHHBIE MaTrHUTHI,
JJIEKTPOMAarHUTBI, IEKTPOJABUTaTEINb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHILI,
MHIYKIMOHHAs I1eYb

10

O6o6maromuii ypok «MarHuTHOE
I10JI€C. 9J’IeKTpOMaI‘HI/ITHa$I HUHIAYKIOHA»

bubmuorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabora o teme
«MarsuuTHoe moie.
DJIEKTPOMArHuTHasE MHIAYKIUS»

bubmuorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHUUECKHE
kosnebanus. 'apMonndeckue
KoJieOaHus. Y paBHEHUE
TapMOHHYECKUX KOJICOaHUH.
[IpeBpaienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCIMOCTH
TIepro/ia MaJIbIX KOJIeOaHuii Tpy3a Ha
HHUTH OT JJTUHBI HUTH M MAacChl Ipy3a»



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

14

KonebarenbHblil koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KOoJIeOaHHs B
UJIeJIbHOM K0J1e0aTeIbHOM KOHTYpE.
AHaNOTus MEXIY MEXaHHYECKUMH U
AJIEKTPOMArHUTHBIMH KOJIEOaHUSIMH

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHna. 3akoH
COXpPAaHCHUS SHCPIrur B UJ1CAJIbHOM
KoJe0aTeIbHOM KOHTYpE

bubmuorexa [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencrasneHue o 3aTyxXarMMUX
KoseOaHusx. BeiHyKIeHHbIE
MexaHHJecKue kKonebanus. Pe3oHaHc.
BrIHYXI€HHBIE 3JIEKTPOMArHUTHbBIE
KOJIeOaHMs

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsblit Tok. CHHYCOMIAIbHBIN
MEPEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOT0 TOKA. AMIUIMTYIHOE U
JEHCTBYIOLIECE 3HAYECHUE CUIIbI TOKA U
HaIpsKEHUS

bu6nuorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTso,
nepenaya 1 norpediieHue
3JIEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOr0 3BOHKA,
reHepaTopa IepeMEeHHOr0 TOKa,
JMHUN dJIeKTponepesad

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJCTBE AIEKTPOIHEPTIUU.
KynbTypa ucnons3oBanus



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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OJICKTPOSHCPIUA B IMOBCEIHEBHOU
KHN3HU

MexaHu4ueckue BOJIHBI, YCJIOBU

21 pacnpoctpanenus. [lepuoa. CkopocTh bubmuotexa [IOK
pAacIpoCTpaHEHHUS U JIJINHA BOJTHBL. https://m.edsoo.ru/ff0cca54
[TomepevnbIie ¥ MPOIOJIEHBIC BOTHBI

99 3Byk. CkopocCTh 3ByKa. [ pOMKOCTH bubnuoreka [IOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMAarHUTHBIE BOJTHBI, UX

23 cBOMCTBa U ckopocTh. [lkana bubmmorera LOK

P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMATHUTHBIX BOJH
[TpuHIMIIBI paguOCBsI3U U

24 TeneBueHus. PazButue cpeacTs
cBs3u. Paguonokamus

25 KonTponbnas pabora «Konebanus u bubnmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpoCTpaHEHHE

26 CBETa B OJHOPOIHOM cpejie. bubnunoreka [JOK
TodeuHsblii ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS

27 cBera. [TocTpoeHue n300pakeHUN B bubmmorexa [IOK

' p p https://m.edsoo.ru/ffOcd4e0
IUIOCKOM 3epKaje
[Ipenomnenue cera. [ToaHoe

98 BHYTpeHHee oTpaxeHue. [IpenenbHblil bubnmoreka [IOK
YTOJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS

29 JlaboparopHnas pabota «/3mepenue bubnmoreka [JOK



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

ToKasaTeJId IPEJIOMIICHUS CTCKIIa»

https://m.edsoo.ru/ffOcd67a

JInnzel. [loctpoeHne nzodpaxeHuii B

30 naun3e. opmMyna TOHKOU JTHH3BI bubmmorera LOK
- POPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JUH3bI
JlaGopaTopHas pabota
31 «HccnenoBanue CBOMCTB
M300paKeHUI B TUH3AX)»
Hucrniepcus cBeta. CI0XKHBIA COCTaB
39 6enoro cseta. L{Bet. JTabopaTopHas
pabota «Habmonenue aucnepcun
CBETa»
Wntepdepennus cera. dudpakius bubnnoreka [IOK
33 N
cBeta. JludpakuronHas peniéTka https://m.edsoo.ru/ff0ced22
[lonepedyHOCTH CBETOBBIX BOJIH. bubnnoreka [IOK
34
[Tonsipuzanus cera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOPHI U YCTPOMCTBA U
YCIIOBUS UX 0€30MTaCHOTO IPUMEHEHUS
['panuIel MPUMEHUMOCTH
36 KJIacCHUeCcKor MexaHuku. [locTymarsl bubnunoreka [JOK
CIICLIMaJIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH.
37 3aMeiieHre BpEMEHH U COKpaIlleHUE bubmorexa [JOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprusi U UMMYIbC PENATUBUCTCKOU
38 ‘laCTI;IHBI CBHS:UI;I/IaCEBI C DHEpPIrueu u bubamorera LOK
' P https://m.edsoo.ru/ffOcfc68
UMIYJIBCOM. DHEPTHUs TIOKOS
39 KonTponbHas padora «OnTHka. bubnmorexa [JOK



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

OCHOBEI CcHelualIbHON TCOpHUU
OTHOCHUTCJIIBHOCTH)»

https://m.edsoo.ru/ffOcf6f0

®oronsl. ®opmyina [Inanka. neprus

bu6mmoreka [IOK

40
U UMITYJIbC OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE B UCCIICIOBAHUC Eub 10K
HOIMoTEKA
41 .0 A.T.
porospexra. Ombrror https://m.edsoo.ru/ffOcffc4
Cronerosa
3akous! pororddexra. YpasHeHue
42 SﬁHHITegHa Ji)lq)(i)OToa(bgeKTa bubamorexa [IOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potorddexra
Jasnenue cBeta. Onbite [1. H.
43 JlebGeneBa. XUMHYECKOE IEUCTBUE bubmmorexa LOK
AcRa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa U
MPAKTUYECKOE TPUMEHEHHUE:
44
(dhoTtosmeMenT, (HOTONATUHK,
COJIHEUHas Oartapesi, CBeTOIHO]T
Pemenne 3amad mo reMe «IJIEMEHTHI Brbmaorexa LIOK
45 . https://m.edsoo.ru/ff0d030
KBAaHTOBOM OITHUKH» )
Monens atoma TomcoHa. OIBITEL
46 Pesepdopna no paccestHuIO 0-4yacTu buommorera LOK
PRLOpA p t https://m.edsoo.ru/ff0d091a
[TnanerapHas Mmoaenb aToMa
bu6nuoreka [IOK
47 I1 b
OCTYIaThl bopa https://m.edsoo.ru/ff0d0afa
Usznyueune u normnoiieHue (poTOHOB
yi B ¢ bu6nuorexa [IOK
48 MIPH TIEPEX0JI€ aTOMa C OJTHOTO YPOBHS

SHEpPruu Ha Ipyrou. Buasl ciekTpoB

https://m.edsoo.ru/ff0d0afa



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/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BomnxoBrslie cBoMcTBa YacTull. BoaHBI
ne bpouins. KopryckynsipHo-BOJTHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAIMOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenuto cocrasa
PaauO0aKTUBHOTO U3TYUCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CaoiicTBa anbda-, 6era-, ramma-
n3Jy4eHus. BiausHue
paZMOaKTUBHOCTH HA )KUBbBIE
OpPraHU3MBI

52

OTKphITHE IPOTOHA U HEUTPOHA.
N3oTomnbl. Anbda-pacna.
DNEeKTPOHHBINA U O3UTPOHHBIN OeTa-
pacnan. I'amma-usnydeHue

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d116
2

53

DHeprus CBA3U HyKJIOHOB B SpE.

S nepHble peakuuu. A nepHsii
peakrop. [IpoGnembl, mepcrneKTuBsI,
JKOJIOTMUECKHUE ACIIEKThI IAEPHOU
SHEPIreTUKU

bubmuorexa [IOK
https://m.edsoo.ru/ff0d135
6

54

OnemeHTapHble yacTUllbl. OTKpBITHE
no3uTpoHa. Metoabl HaOMIOACHUS U
PErUCTpALMK 3JIEMEHTAPHBIX YaCTHII.
Kpyrnsiit cron «@yHnaMeHTaabHbIe
B3auMoIencTBUsI. EQUHCTBO
(bU3MIeCKOi KAapTUHBI MUPaY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3aH0r0 HeOa. Co3BE3 MU,
SIPKUE 3BE3/bI, IUIAHETHI, UX BUIUMOE



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

JABHOKCHUC. ConHeuyHas cucTeMa

56

Comnnaue. CoyHeyHast aKTUBHOCTE.
Hcrtounuk sHeprun ConHUa U 3BE31

57

3BE3/bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/IbI [NIABHOU
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee
ctpoeHue 3B€371. COBpeMEHHBIE
MPEACTaBICHUS O MPOUCXOXKIECHUU U
spomonyu CoJlHIa U 3BE3]

58

Muneunsii Ilyre — nama ['anakruka.
ITonoxenne n neuwxenue CoyHLA B
lNanaktuke. ['anakTuku. YEpHBIEC TBIPHI
B /Ipax rajJakTUK

59

Bcenennas. PasOeranue rajakTuk.
Teopus bonbmoro B3peIBa.
PennkroBoe usnydenue.
MeTtaranakTuka

60

Hep CIICHHBIC HpO6JICMLI ACTPOHOMUU

61

Kontposnbnas padota «251eMEeHTbI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

Ob6o6maromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COMAIbHONU 1
ATUYECKOH chepax eaTeIbHOCTH
YyeJIoBeKa

63

O60o0marommii ypok. Pois 1 mecto
(U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA




O6o6maromuit ypox. Ponb
¢bu3ndeckoi Teopuu B GOPMHUPOBAHUH

64 . - 1
IPEJICTABICHUHA O PU3NICCKOU
KapTUHE MHpa
O6o0matomuii ypok. Mecto
65 (u3nYecKoi KapTUHBI MUpa B 001IeM 1
PSy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOIC
66 MaruauTtHoe mose. DIeKTpOMarHUTHAS 1
VHTYKIHS
67 OnTrka. OCHOBHI ClIeIUATBHON TEOPHH 1
OTHOCHUTEIILHOCTH
bu6nuoreka [IOK
KBanrtoBas (husuka. DIeMeHTHI
68 ¢ 1 https://m.edsoo.ru/ff0d178
aCTPOHOMMH U aCTPOPUUKU 4
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

Msxumies I'.5. ®usuka 10 kiace : yued. aisa obmieoOpa3oBat. opraHu3aiui :
0a30BbIi U yrayou. ypouu / I'.Sl.Msaxumies, b.b.byxoBues, H.H.Ctoukwuii; mox pen.
H.A.TlapdentseBoii. — 7-¢ uza. — M. : IIpocsemenue, 2020. — 432 c. :
(Knaccuuaeckuit kype). — ISBN  978-5-09-074278-8.

Msikumies I'.51. ®@usuka 11 kmacc : y4ueb. mys oGmeo0pa3oBaT. OpraHu3aIum :
0a30BbIii U yrayou. ypoHu / I'.5.Mskumes, b.b.byxoBues, B.M.HapytuH ; nox
pen. H.A.IlapdpentneBoit. — 10-e uzn. — M. : [Ipocsemenue, 2022. — 432 c. :
(Knaccuueckuit kypc). — ISBN  978-5-09-087659-9.

PeivkeBuu A.T1. ®usuka. 3amaunuk. 10-11 xi1.:mocobue mjs obmeoOpas3oBar.
yupexaenuii / A.Il.PeimkeBuy. — 13-e uzn, crepeorurt. — M. : JIpoda, 2009. — 138, :

nn.(3agaunuku J[podwnr), ISBN 978-5-358-06827-8.

METOANYECKHUE MATEPHUAJIBI J1JIs1 YYUTEJIA

Kupuk JI.A. CamocTosiTeNibHBIE U KOHTPOJIbHBIE pa0OTHI 1O (PU3HKE.
PasHoypoBHEBBIC munakTHueckue Marepuansl. 10kmace. MonekymnspHas GU3mnka;
TEIJIOBBIE SABJICHUS; DJIEKTPUYECTBO; MArHETU3M.

Kupuk JI.A. CamocTosITeNIbHBIE U KOHTPOJIbHBIE pa0OTHI MO (PU3HUKE.
Pa3zHoypoBHEBBIE AUAAKTUUECKUE MaTepuralsbl. 11 kiacc. DneKTpoaMHAMUKA;

OITHKA; KBAaHTOBAs (PU3UKA.



HUAD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HMHTEPHET
Poccuiickast 3jiekTponHas mkoda (resh. edu. ru)

buoauoreka HOK



®opmbl yuyeTa padoyeil NpOorpaMMbl BOCIMTAHUS B pado4deil mporpaMmme no gusuke

Pabouas nporpamma Bocniutanust MBOY ®axkenbckoit COLLL peanusyercs B TOM 4Hcie U
yepe3 HCIOJb30BaHUE BOCMUTATENLHOIO IOTEHIMada ypokoB ¢usuku. Drta paborta
OCYILECTBIISIETCS B CIEAYIOMUX (hopmax:

e [ToOy>xaeHne 00ydJaromuxcsi cOOMI0IaTh HA YPOKE OOILEHPUHATHIE HOPMBI TMOBEACHUS,
npaBujaa OOIIEHUS CO CTAapIIUMH (TIEJarori4ecKuMU  paOOTHUKAMH) M CBEPCTHUKAMU
(0Oy4aroIMMHUCS ), TPUHIUITBI YIeOHOH JUCIUIUIMHBI U CaMOOPTaHU3aIIH.

e [[puBiedyeHne BHUMAaHUS O0y4YaIOUIUXCs K LIEHHOCTHOMY aCHEeKTy M3y4aeMbIX Ha ypoKax
MIPEIMETOB, SIBIICHUH, COOBITHIA Yepes:

- ICMOHCTPALIXIO 00YYarOIIUMCS IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO IMOBEICHHUS,
MIPOSBIICHUS YEJIOBEKOIIOOUS U JJOOPOCEPACUHOCTH

— o0pallieHue BHUMaHUsI HA HPaBCTBEHHbIE aCIIEKThl HAYYHBIX OTKPBITUH, KOTOpPbIE
M3Yy4aroTCs B JaHHBII MOMEHT Ha YPOKE; Ha IPKUX AeATeNel KyabTypbl, yUeHbIX, IOJUTHKOB,
CBSI3aHHBIX C U3y4aeMbIMU B JaHHBIII MOMEHT TEMaMH, Ha TOT BKJIaJ1, KOTOPbII OHU BHECIH B
pa3BUTHUE Halllel CTpaHbl M MUpA, HA JOCTOWHBIE OJPAKaHUs IPUMEPBI UX JKU3HH, HA MOTHBBI
UX TIOCTYTIKOB;

— HCIIOJIb30BaHKE HA YpOKaxX HHPOPMAIMK, 3aTparuBarolel BaKHbIE COLUATIbHBIE,
HPaBCTBEHHbIE, 3THUECKHUE BOIPOCHI

e llcrionp30BaHNE BOCIIUTATENLHBIX BO3MOXKHOCTEH COAepKaHUs ydeOHOro mpeamera Jyis
(bopMupoBaHUs Yy OOY4YarOIUXCS POCCHHCKUX TPAJULMOHHBIX JyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIbTYPHBIX LIEHHOCTEH uepe3 MoadOp COOTBETCTBYIOIIUMX TEKCTOB JUIl 4YTEHMS,
MPOOJIEMHBIX CUTYAITUH JIJIs1 OOCYKICHHS B KJ1acce.

e lHununpoBaHue OOCYXIEHHH, BbICKAa3bIBAaHUM CBOEr0 MHEHHs, BBIPAOOTKH CBOETO
JIMYHOCTHOI'O OTHOIICHHS K U3Yy4aC€MbIM CO6BITI/I$IM, SABJICHUAM, UCTOPUUCCKUM JCATCIIAM.

¢ BxiItoYeHNe B YPOK HIPOBBIX MPOLENYP, KOTOPHIE MOMOTrarT MOJJAEPKaTh MOTHUBALIUIO
06yqaloumxcs1 K IMOJIYy4YCHUIO 3HaHHfI, HaJIa>KUBAHMIO MMO3UTHUBHBIX MEKJIMYHOCTHBRIX OTHOIICHMI
B KJIacce, IOMOI'aloT YCTaHOBJICHUIO T00pOXKeIaTeIbHOW aTMOC(ephl BO BpeMs ypoKa.

e[IpuMeHeHre Ha  ypOKe MHTEPAaKTUBHBIX (OpM  paboOThl, CTUMYIHUPYIOLIUX
[I03HABATENIbHYIO MOTHUBALIUIO O0OYUYaIOIIUXCS.

e [IpumeHeHure rpynnoBoi paboThl WIM paboOTbl B Iapax, KOTOpbIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaH/IHON paOOThI 1 B3aUMOJIEHCTBUIO C IPYTUMH 00YYaIOIIIMHUCS.

e Bbi0op M uCHonb30BaHME Ha YPOKAaX METOA0B, METOIUK, TEXHOJOTUH npoOyKmugHo2o
umenus, USposbix, OKA3bIBAIOIINX BOCIIMTATEIbHOE BO3AEHCTBUE HA JIMYHOCTh B COOTBETCTBUU C
BOCITUTATEIIbHBIM H/I€aJI0M, LIETIbIO U 3aJa4aMH BOCIIMTaHHUS.

e IHMIIMMpOBaHKE U MOJAEPIKKA HCCIIE0BATENILCKOMN 1ESTEIbHOCTH LIKOIBHUKOB B (hopMe
OpraHM3aliy TPYIIOBBIX U HHIUBHIYAIbHBIX HCCIEA0BaHUI (MUHU-UCCIEIOBAHU), BKIIOUCHHUE
B YPOK Pa3JIMYHbIX UCCIIEI0BATENbCKUX 33laHUH U 3a/1a4, YTO JAa€T BO3MOXKHOCTh 00yUYarOIUMCS
pUOOPECTH HaBBIKU CAMOCTOSTENILHOTO PEIICHNsI TEOPETHUECKOH MpoOIeMbl, FTeHEPUPOBAHUS U
oopmileHHST COOCTBEHHBIX TMIIOTE3, YBAKUTEIBHOIO OTHOUIEHUS K UyXKHM HIESIM, MyOJIUYHOTO
BBICTYIUICHHS, apT'yMEHTUPOBAHUS U OTCTAaMBAaHUsI CBOEH TOUKH 3pEHUSL.

® YCTaHOBJIEHHE YBa)KUTEJIbHBIX, JIOBEPUTEIbHBIX, HE()OPMAIBHBIX OTHOIICHHH MEXITy
YUHUTENIEM U YIEHUKaMH, CO3/laHHe Ha YPOKaX SMOLHOHAIbHO-KOM(OPTHOM Cpeibl.
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