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IHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOTO ypPOBHS HAa YPOBHE CPEIHEro OOIIeTro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHUM M TpeOOBaHUN K pe3ylbTaTaM
OCBOCHMSI OCHOBHOHM 00pa3oBaTelbHON mporpammbl, mnpencraBieHHbix B OI'OC
COQO, a Takxke ¢ yderoM (enepanbHOl pabouel mporpaMmbl BOCIHUTAHUS U
KOHILIETILIUY TIpenojiaBanus yuyeOHoro npenmera «duszuka» B 00pa3oBaTesbHbBIX
Opra"u3anusax Poccuniickon ®enepanun, peAn3yIOIUX OCHOBHBIE
o0pa3oBaTeNbHbIE TPOTPAMMBI.

Conepxanue mporpamMmbl 1Mo (U3UKE HampaBleHO Ha GOpPMHpPOBaHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyuaronmuxcs 10-11 xmaccoB mnpu
oOydeHHH UX (u3HKe Ha 0a30BOM YpPOBHE HAa OCHOBE CHCTEMHO-IEATEIbHOCTHOIO
noaxoaa. IIporpamma mo ¢usuke coorBercTBYeT TpeboBanusiMm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeJAMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKe€ YYUTHIBAET HEOOXOAMMOCTHh PeaTH3alUU MEKIPEIMETHBIX
CBs3el (U3MKU C €CTECTBEHHO-HAyYHbIMH YYE€OHBIMU TIpenMeramu. B Heit
ONPEIENSIOTCA OCHOBHBIE LIENM M3y4YeHUs (PU3MKUA Ha YPOBHE CPEAHEro OOLIEro
oOpa3oBaHus, TUIAHUPYEMbBIE PE3YyJIbTaThl OCBOEHUSI Kypca (DM3HKHU: JINYHOCTHBIE,
MeTarpeIMETHbIC, IPEeIMETHBIE (Ha 0230BOM YPOBHE).

[Iporpamma no pusuke BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHS Kypca PU3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTAThI IO r0J1aM 00YUYEHUS;

e coJiepKaHME yueOHOTO mpeameTra «Pu3nka» mo rogamMm oOy4eHusl.

du3zuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX NPHUPOAbI, BBICTyNas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHUM 00 okpyskaroriem Mupe. [IIKombHbIN Kypc GU3UKHA — CHCTEMOOOPA3yIOIIHIA
JUJIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, TOCKOIBKY (DU3MYECKUE 3aKOHbI
JexaT B OCHOBE TMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpaduei W actpoHomued. lcmomp3oBaHME W AKTHBHOE
npuMeHeHue  (QU3MYECKUX 3HAHMM  ONpeAeNseT XapakTep W Pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe HHEPreTMKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, TOJYYEHUs] HOBBIX MaTepHaliOB C 3aJlaHHBIMU CBOMCTBAMHM U APYTHX.
N3yyenune ¢Gu3MKM BHOCUT OCHOBHOM BKJaA B (DOPMHUPOBAHHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydaronuxcsi, B (OpMUpPOBAHUE YMEHHU MPUMEHSTH
HAyYHBIA METO]I TO3HAHUS MPU BHITIOJTHEHUH UMW YU4E€OHBIX UCCIICIOBAHUM.

B ocHOBy kypca (u3MKu i1 YpOBHS CpeaHero oOmiero oOpa3oBaHUs
MOJIOKEH PAJl UJIeH, KOTOphIE MOXHO pacCMaTpuBaTh KaK MPHUHIUIBI €ro
MOCTPOEHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISCTCS JIOTHUECKH
3aBEPILICHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3fesioB (DU3MKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes eenepanuzayuu. B CcOOTBETCTBUUM C HEW Marepuan Kypca (GU3UKH
OOBEIMHCH BOKPYr (¢u3nueckux Teopuil. Benymmm B Kypce siBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
noJe.

Hoesa eymanumapuzayuu. E¢ peanmuzanusi NpearosiaraeT HUCMIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNIa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTHS
bu3uKkn Cc pa3BuTHEM OOIECTBa, a TaKkke C  MHPOBO33PCHUECKUMH,
HPABCTBEHHBIMU U IKOJIOTHYCCKUMU TIPOOIeMaMHu.

Hoess npuxnaomnoii  umanpasnennHocmu. Kypc usuku mnpeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIIOKESHUN
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »skonocuzayuu peamuszyeTcss TOCPEICTBOM BBEICHUSI DJIEMEHTOB
CONlep)KaHMsI, TIOCBSIICHHBIX OJKOJOTHYECKHM MpoOJIIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0JIeM pallioOHAIBHOTO MPUPOIOTIONBE30BAHUS M SKOJIOTUYECKON 0€30MacHOCTH.

CrepHEBBIMU dJIEMEHTAMU Kypca (PU3MKM Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue Teopuu (HopMUpOBaHHUE MPENCTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NUECKOU TeOpuu, poiu (HyHIaAMEHTAIBHBIX 3aKOHOB U
NPUHITUTIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TCOPUH, JUISI OINHUCAHHWS CCTECTBEHHO-HAYYHBIX SBICHHA W
MIPOIIECCOB).

CucTeMHO-IeSITeTbHOCTHBIN TOAXO0/ B Kypce (PU3MKH peamu3yeTcsi MpexKiie
BCETO 3a CYCT OPTraHM3allMM SKCIEPUMEHTAILHOU JEATEeTbHOCTH O0YyYaromuXxcsl.
Jns  GazoBoro ypoBHSI Kypca (U3UKA — OTO HCIOJIb30BAaHUE CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB W  JTAOOPATOPHBIX pPadoT,
KOTOpBIE B IIporpaMme mno (pusnke oObeAMHEHBI B OOIIMH CIUCOK YUCHHYSCKHUX
MpaKTUYECKUX paboT. BrljeneHne B yka3aHHOM TiepeuHe JTabOpaTOPHBIX padoT,
MPOBOJUMBIX JUIS KOHTPOJS M OIEHKH, OCYIICCTBISCTCS YYaCTHUKAMH
o0pa3oBaTeILHOTO TMpollecca MCXOAsi U3 OCOOEHHOCTEW TIUIAHUPOBAHUS W
ocHameHuss kKaOmHera ¢usuku. Ilpm d3ToM  oOecreunBacTCsS  OBJIAJICHHE
OOYYarOIIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIC H3MEPEHUS, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEJIMYMH ¥ TIOCTAHOBKY OIIBITOB TIO TIPOBEPKE
MIPEIIOKCHHBIX THITOTE3.

Bonbioe BHHMaHWE YACHSCTCS PEHMICHUIO PACUYCTHBIX M KadyeCTBEHHBIX
3amad. [Ipy 3TOM U1 pacdyeTHHIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3a7a4Ml C SIBHO
3aJIaHHOM (HPU3UYECKON MOJIETBIO, TTIO3BOJISIONINE TIPUMEHSITh U3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK W MHTETpUpys 3HAHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OoOBsICHEHHE TMpOTEeKaHUsi (U3MYECKUX SIBICHHM M MPOILIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOyrolue BbIOOpa (QU3WYECKONM MOJEIM Uil CUTyallud IPAaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanuamu DI'OC COO k MaTepuasbHO-
TEXHUYECKOMY OO0ECMEeUeHUI0 y4eOHOro mpoiecca 0a30BbId YpPOBEHb Kypca
(bU3MKK Ha ypOBHE CpeHEro 00IIero o0pa3oBaHusl JOHKEH U3y4aThbCsl B YCIOBUSIX
peIMETHOro KaOuHeTa (U3MKUA WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIAa. B kabwHeTe (U3WKKA TODKHO OBITH
HEO0OX0aMMOe JIabopaTopHOE OOOpYAOBaHWE ISl BBITIOJIHCHHSI YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX padoT U JEMOHCTPAIIHOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyAoBaHHE (POPMHUpPYETCS B COOTBETCTBHUH C
OPUHIIUIIOM MUHUMAJIBHOM  JIOCTATOYHOCTU M 00OECIEYMBAET TMOCTAHOBKY
NEPEYUCIICHHBIX B TMporpaMMe Mo (U3MKE KIIOUEBBIX JAEMOHCTpPALUK IS
UCCIICIOBAaHMSI  M3yYaeMbIX SBJICHMA W  TPOIECCOB, OMIHUPUYECKUX |
byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHH.

JIabopatopHoe 00OpyAOBaHHE [JIsi YYEHHYECKUX MPAKTHUYECKUX padoT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuere
OJIHOTO KOMIUJIEKTa Ha JAByX oOydaromuxcs. TeMmarnueckue KOMIUICKTHI
nabopatopHOTO 000pYyHOBaHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
UCTIOJb30BAaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TaKKEe KOMIBIOTEPHBIX
WU3MEPUTETHLHBIX CUCTEM B BHJIC ITM(POBBIX JabopaTopuid.

OCHOBHBIMHU LIEJIAMH U3y4YeHUs (PU3UKH B 00111eM 00pa30BaHUM SIBISIIOTCA:

e (opmupoBaHue wHHTEpeca U CTpeMJICHUS OOyYarolIUXcsi K HAyYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CITIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]ie TIO3HAHUS U (POpMUpOBaHUE
HCCJIEIOBATENIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yibTara H3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (QopmupoBanue yMeHMII OOBSCHITH SIBICHUS C HCIOJIH30BAHUEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

o (opmMupoBanue mpencTaBiICHUN O POIU (GUBUKUA JUISl Pa3BUTHSA JPYTUX
CCTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTkeHne ATHX Ieei 00ecrednBaeTCsl pelIeHHeM CIEeIyIONNX 3a1a9 B

MpoIiecce U3y4YeHusl Kypca PU3MKU Ha YPOBHE CPEIHEr0 00IIEro 00pa3oBaHus:



e TMpHOOpETEeHHWE  CHUCTEMBl  3HaHUK 00  0o0muXx  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, DJIEKTPOJUHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (opMupoBaHue yMEHMII TPUMEHATH TEOPETUYECKHE 3HAHUSA A
OOBsCHEHUS (PU3NYECKUX SBICHUW B TPUPOJE M s TPUHATHS
MMPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOEHME CIOCOOOB pEIICHHS pa3JIMYHBIX 3aJady C SIBHO 33JaHHOU
bu3nueckoil MOAENblo, 3aJad, MOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE
co3gaHue PU3NUECKOr MOJEIH, aJIeKBAaTHON yYCIOBUAM 33a/a4H;

e TOHWMaHHWE (UBUYECKUX OCHOB WM TPHUHIIUIIOB JCHUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAMH CAaMOCTOSITEIBHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
bu3MUeCKUX SKCIEPUMEHTOB, aHajdu3a W WHTEpHpeTanud HUHpopMmaiuu,
OIpPEENEHHS IOCTOBEPHOCTH MOJIYYEHHOTO PE3ybTaTa;

e CO3JIaHHE YCJIOBHH JJIA pa3BUTUS YMEHUN MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusyuenune ¢usuku (6a30BbIil ypOBEHb) Ha YpPOBHE CpEIHEro oOIIero
oOpazoBanus orBoautca 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipepsaraempiii B mnporpamMme 1o (¢U3MKE NEpeuyeHb JTa0OpaTOPHBIX U
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [€JaeT BBIOOP
mpoBeneHusl J1abopaToOpHBIX pPabOT M OMBITOB € YYETOM HMHAMBUAYAJbHBIX
0COOEHHOCTEM 00YyJaIOIUXCSl.

PEAJIM3ALIIUA MOAYJA «YPOUHASA AEATEJIBHOCTDb»

Peanuzanus BocnutatenbHoro mnoreHnuana ypokoB ¢usuku B 10-11 kmaccax
IpenoaraeT cieayroriee:

- YCTAaHOBJICHHE JOBEPHUTEIBHBIX OTHOIICHUH MEXIYy TeIaroruyecKium
pabOTHUKOM H OOYYalOIIUMHCS, CIIOCOOCTBYIOIIUX TO3UTHBHOMY BOCHIPHITHIO
oOy4JaromuMucs TpeOOBaHUN W MPOCHO MENAroru4ecKoro paboTHUKA, MPUBJICUCHUIO
WX BHUMaHHS K 00CyXIaeMoi Ha ypoke HH(GOpMAIIMK, aKTUBU3AIIUN TI03HABATEILHOM
NeSATEeTLHOCTH;

- noOyXIeHre 00yJaromuxcsi co0JII01aTh HAa YPOKE OOIIECTIPUHSATHIE HOPMBI
MOBEJICHUS, TpaBWja OOIICHUS CO CTapIIUMHU (TIEHarorHYeCKUMH PaOOTHUKAMHU) H
CBEpCTHUKAMH  (OOYyYarOIIMMHCS),  TPHHIMIBI  y4eOHOH  JUCHMIUIMHBI |
caMOOpraHU3allny;

- NPUBJICYCHUE BHUMAHUSA OOYYalOIIMXCS K LIEHHOCTHOMY AaCHEKTy
U3y4aeMbIX Ha ypOKax SIBIEHWH, opraHu3anus ux paboThl ¢ MOJIy4aeMOW Ha ypoke
COLIMAJbHO 3HAUMMON wuHpopManueil — UHUIMHPOBAHUE €€ OOCYXIeHUS,



BBICKA3bIBAaHUSI OO0YUYAIOIIUMHUCS CBOETO MHEHHS IO €€ MOBOAY, BHIPAOOTKH CBOETO K
HEM OTHOIIICHMS;

- WCITOJIb30BAHUE BOCIUTATEIHLHBIX BO3MOXXHOCTEH COJEPKaHUS y4eOHOTO
npeaMera  depe3  JEMOHCTpAIMio  OOydJarolmuMCsi MPHUMEPOB OTBETCTBEHHOTO,
TPa)XTaHCKOTO TIOBEJICHUS, IPOSIBIICHUS YEJIOBEKOIIO0US B JOOPOCEpAeUHOCTH, Yepes3
oI00pP COOTBETCTBYIONIMX TEKCTOB ISl UTCHHMSI, 3a7a4 IS PEIICHUs, MPOOICMHBIX
cUTyanui st 00CyKJeHHUsI B KJ1acce;

- NPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POpM paboThl ¢ 00yJarOIIUMUC:
UHTEUIEKTYaJIbHbIX WP,  CTUMYJIMPYIOIIMX  IO3HABATEIbHYID  MOTHBALHUIO
o0ydJaromuxcs; JAUJAKTUYECKOro TeaTpa, I/€ IOJIy4YEHHble Ha YpOKe 3HaHUs
OOBITPBIBAIOTCA B  TeaTpajbHBIX IMOCTAHOBKAaX; JHCKYCCHUH, KOTOpPBIE JIAlOT
O0Oy4YarOIIMMCSl BO3MOKHOCTh TPUOOPECTH ONBIT BEJIEHUS KOHCTPYKTUBHOTO JHAJIOTa;
rpynmnoBoil paboTel WM paboOThl B Mapax, KOTOpbIE y4yaT KOMAaHJHOH pabore u
B3aUMOJICUCTBUIO C APYTUMHU JIETbMH;

- BKJIIOUYEHHUE B YPOK MTPOBBIX MPOLIEAYDP, KOTOPHIE TOMOTAIOT MOAAEPKATh
MOTHUBAIIMIO OOYYalOIIUXCS K TOJYYCHUIO 3HAHWM, HAJKUBAHUIO TO3UTHUBHBIX
MEKITMYHOCTHBIX OTHOIIICHU I B KJ1acce, MTOMOTaIOT YCTaHOBJICHUIO
no0poskenaTeabHOM aTMocdephl BO BpeMsl ypOKa;

- opranuzanus  medcrBa  MOTHBUPOBAHHBIX M 3PYAHPOBAHHBIX
oOyuJaroluxcs HaJl UX HEYCIEBAIOIMMHU OJHOKJIACCHUKAaMH, JAIOLIET0 UM COLUAIbHO
3HAYMMBIM OIBIT COTPYTHUYECTBA U B3AUMHOW ITOMOIIH;

- VHULMUPOBAHUE U IOIAECPKKA HCCIEIOBATEIbCKON  AEATEIbHOCTH
oOydaromMxcsi B paMKax peajdu3alud WUMU HWHAMBUAYAJIbHBIX U TPYIIOBBIX
UCCJIEI0BATENCKUX MPOEKTOB, UYTO JACT OOYYaroIMMCSI BO3MOXHOCTbh MPUOOPECTH
HABBIKH CaMOCTOATEIBLHOTO PEUIEHUS TEOPETHUECKOW MpoOsieMbl, T€HEPUPOBAHUS U
oopMIIEHUS COOCTBEHHBIX HJEH, YBAKUTEIBHOTO OTHOIIECHHUS K YYXKUM HJIESIM,
o OopMIIEHHBIM B pab0OTax APYruxX MCCIEI0BATENEH, HABBIK MyOJINYHOTO BBICTYIICHUS
nepes ayIMTOpUEn, apryMEHTUPOBAHUs U OTCTaUBaHUs CBOEU TOUKH 3PEHUS.

Pe3ynbraThl eiMHCTBA y4eOHOW M BOCTIMTATENILHON JESTEIHLHOCTH OTPAKEHBI B
pasnene paboueilt mnporpamMMmbl «JIMUHOCTHBIE PE3YNbTAThl M3YyUYEHUS] Y4EeOHOTO
npeamera Ousznka Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUS.

B Ttabnuie oTpakeHbl 3HAMEHATENbHBIE JaThl, MEPONPUSITHS KaJICHIapHOIO
MJIaHa BOCMIUTATEIbHOM padoThl Ha 2023-24 y4eOHbIN roI.

JIleHb OCEHHEro paBHOACHCTBUS. 23 ceHTsAOps.
JIeHb KOCMUYECKHX BOWCK. 4 oktsa0ps
Jenp npocmotpa u€pHo-06emoro duibpma. 10 HOsOPSI.
BceMupHBIN A€Hb HAyKH. 21 HOs0ps
BcemupHbIil 1eHb TEJIEBUACHHUS. 6 nexabps
JleHb po1eHNsI MUKPOBOJIHOBOU €Y. 17 nexabps
— JleHb pakeTHBIX BOMCK CTPAaTErnyeCcKoro Ha 22 nexadps
3HAYECHUS; 8 dheBpans
JIleHb 3UMHETO COJIHLIECTOSIHMUSL.




JIeHb pOCCUICKON HAyKH.

300 net co nua yupexaenus: Poccuiickoil akageMun
Hayk (1724).

190 net co nua poxaenus .M. Menneneesa (1834-
1907), y4€HOTO->HIIUKIIONEIUCTA,

XUMUKa, (U3HKA, IKOHOMHUCTA

90 net co mus poxaenus FO.A. arapuna (1934-1968),
NepBOro KOCMOHaBTa Iu1aHeTsl, [epos CoBeTckoro
Coro3za.

BcemupHblii eHb aBUALIUA U KOCMOHABTUKHU
BceMupHbIit 1eHb paguoIroOuTes.

[Ipa3gHuK BeCHBI U Tpyda

100 net co nus poxaenust B.I1. Acradbera (1924—
2001), poccuiickoro mucaTesns

7 mapra

12 anpens
18 anpeus.
1 mas




COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOTO TIO3HAHMS

®usuka — Hayka O npupozac. HaydHble METOABI MO3HAHUSA OKPYXkKAIOILIETO
Mupa. Ponp JkcrepuMeHTa M TEOpMHM B IIPOLECCE IO3HAHUSA IIPUPOJBI.
DKCIIEpUMEHT B (pU3HKeE.

MonenupoBanue ¢u3NUECKUX SBICHUM M mpoueccoB. HayuHble THmoTe3bl.
dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u Mecto ¢u3uku B (HOpMHPOBAHWM COBPEMEHHON HAay4YHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEILHOCTh MEXaHMYECKOTO JIBHXKCHUSI.
Cucrema otcuera. TpaekTopus.

Ilepemenienue, CKOpPOCTh (CpeIHSII CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHUE MAaTEepUabHOW TOYKH, MX NPOCKIMHU HA OCH CHUCTEMbI KOOPAHMHAT.
CnoxeHue nepeMeIeHnii U CI0KEHUE CKOPOCTEN.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE ABWKeHue. ['paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS, MYTU ¢ TepeMEICHUs
MaTepUaIbHOW TOYKUA OT BPEMEHH.

CBobOosHOE azieHue. Y CKopeHue cBoOOOIHOTO MaICHUs.

KpuBonmuuennoe  nBuxeHue. JIBMKEHHME  MATEpUAJIbHOW  TOYKM 10
OKPYKHOCTH C MOCTOSIHHOM MO MOAYJIFO CKOPOCTBHIO. YTJI0Basi CKOPOCTh, TUHEHAA
ckopocTh. [leprnon u yacrtora obpaienus. [LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP,
JBH>)KCHUE CHAPSOB, IIEMTHBIE U PEMCHHBIE TIepeaadH.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALMS KUHEMATHYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeobpazoBanue ABUAKEHUN ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBukeHus tena, OpOIIEHHOTO O YTIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus: CBOOOTHOTO MMaICHHUS.

Hanpasnenue ckopocTu npu IBUKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydenne HEPAaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HUccnegoBanne COOTHOLICHUST MEXIY IIyTAMH, NPOWICHHBIMA TEIOM 3a
MOCJICIOBATEILHBIC PAaBHBIE MIPOMEKYTKM BPEMEHH IPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYAJIBHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydenne nBUKEHUS IapuKa B BA3KOU KUJIKOCTH.

N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAILHO.

Tema 2. lunamuxa

[Ipuauun  otHocurenbHOCcTH  [amunes. IlepBelii  3akoH  Hbrorona.
HNHepunalibHbIe CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akoH HeroroHa
JUIsl MaTepualibHOM TOUKU. TpeTuit 3akoH HproTOHA 111 MaTepHalbHBIX TOYEK.

3akoH BcemupHoro tsarorenus. Cuna Tsbkectu. IlepBag kocMHuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHusl CKOJIBKEHHUS U cuiia TpeHus nokos. KoadduimeHT tpenusi.
Cuiia conpoTUBIIEHUS MPU IBUOKEHUU TEJIA B dKUJKOCTH WUJIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE JBUKEHNE a0COIOTHO TBEPAOTO TeNa.

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpaimieHusa. [liedo cuibl. YcioBust
pPaBHOBECHS TBEPJIOTO TEJIa.

TexHuyeckre yCTpPOMCTBAa M MPAKTUUYECKOE NPUMEHEHHE: MOJUINITHUKH,
JBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuu.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

U3smepenue cu.

CroxeHune Cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOBEME U MMAICHUU.

CpaBHeHUE CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBusi paBHOBECHSI TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue ABm>keHUs OpycKa MO HAKJIOHHOM MIIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3UHOBOM 00pasiie, OT UX AePOpMAaIIHH.

Uccnenoanne ycioBuil paBHOBECUS TBEPAOro Tejla, HUMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3axoHbl cOXpaneHusn 6 Mexanuke

NmMnynbc MatepuaibHOM TOYKHM (T€la), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPAHEHUsI HMITYJIbCa.
PeakTruBHOE IBHKEHUE.

Pa6Gora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckass sHeprus marepuaibHOM Toukd. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[TorenunanbHas SHEprusl. [TorenuuanbHas SHEprus YIpPyTO
nepopMupoBaHHoil  mpykuHbl. [loTeHImanpHas HHEprus Tela  BOIU3U
MOBEPXHOCTHU 3€MJIH.

[ToTeHUManbHBIE U HENOTCHLUHAIbHBIE  CHIIBIL. CBs3b  paboThHI
HENOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXaHUYECKOW JHEPruu CHUCTEMBI TeEll.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckne ycTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
MPY>KUHHBIN NUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa NOTEHIUATLHON YHEPTUU B KWHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne abCOMIOTHO HEYNPYTOro yAapa ¢ MOMOIIBI0 JBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanue cBsizu pabOThI CUJIbI C U3MEHECHUEM MEXaHUUYECKON SHEpruu
TeJla Ha IPUMEPE PACTSKEHHS pE3UHOBOIO JKI'yTa.

Paznen 3. MoJiekyasipHasi Qu3MKa ¥ TEPMOJANHAMHUKA
Tema 1. Ocnoebt MoeKYNAPHO-KUHEMUYECKOU mMeopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrtep IBIKECHHS U
B3aUMOJICMCTBUSI YaCTHUI[ BellecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJIBIX TEJI U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojeneil. Macca u
pa3mepsl Mosiekyi. KonundectBo BemectBa. [locTostHHas ABoraipo.

TennoBoe paBHoBecue. Temmneparypa u e¢ uzMepenue. lllkana temneparyp
[enbcus.



Mopens  upeampHOoro rasa. OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpUH HJealbHOro Ta3a. AOCONIOTHAs TeMmIeparypa Kak Mepa
CpEIHEN KWHETHMYECKON SHEPrMU TEIJIOBOTO JBWXKEHHsS dvactull raza. [llkama
temnepatyp KeneBuna. ['a30Bbie 3akoHBL. YpaBHeHHe MeHneneeBa—KiamneipoHa.
3akon JlanbToHa. M3omporiecchl B U€aIbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. [ 'paduueckoe mpencTaBICHHE H3O0MPOIIECCOB: M30TEpPMa, H30X0pa,
n3o0bapa.

TexHuyeckre yCTPONCTBA W NPAKTHUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOUINE JUCKPETHOE CTPOCHHE BELIECTBa, (poTorpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHHM.

OnbiTel 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAOIIINE CYILIECTBOBAHHE MEKMOJIEKYJIIIPHOTO
B3aIMOJIEUCTBHS.

Mojenb, WILTFOCTPUPYIOIIAsk MPUPOY AABIICHUS ra3a Ha CTCHKH COCy/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHUE COCTOSHHS UICAIBHOTO rasa,
U30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomuvl

Onpenenenue mMacchl BO3AyXa B KJIIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHUM
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXK/y ITApAMETPAMU COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ochosvl mepmoounamurku

TepMoanHaMuueckass cucteMa. BHYTpeHHsIST 3HEprus TEpMOAMHAMHUYECKON
CUCTEMBI U crOcoObI €€ n3mMeHeHusl. KonnuecTBo TemnoTsl U padota. BHyTpeHHss
JHEpPrus.  OJHOATOMHOIO  MACAJbHOrO  rasa. Buasl  Termionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BELIECTBA.
KosnmdecTBo TemnoThl pu Temionepeaaye.

[Tonsatue 006 amuabaTHOM mpouecce. IlepBblii 3aKOH TEPMOIUHAMHUKHU.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJUHAMUKH K H3ompolieccaMm. ['paduueckas
WHTEpHIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMoCcTh IPO1IeccoB B IPUPOJIE.

TemnoBble  mMammHbl.  [IpuHOUNBI ~ AEUCTBUS  TEMJIOBBIX  MAIIMH.
[IpeoOpazoBanusi PHEPrUM B TEIUIOBBIX MamnHax. KoadduumeHT mone3Horo
nericTBus TeruioBod MammHbl. [{ukn KapHo M ero ko3¢ @UIMEHT IOJIE3HOTO
JENUCTBUS. DKOJIOTHYECKUE TPOOJIEMBI TETUIOIHEPTETHUKH.



TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpPrUM Tella MPU COBEPIICHUH PAOOTHI: BHUIET
npoOKku U3 OYTBUIKM TOJ JCUCTBHEM CXATOTO BO3/yXa, HarpeBanue s¢upa B
JaTyYHHOU TpyOKe MyTeM TpeHus (BUACOAEMOHCTPALINSA).

N3MeHeHne BHYTpeHHEN SHEPIUH (TeMIIepaTyphl) Teja MpU TeIionepeaaye.

OnpiT 1o ananabaTHOMY pACIHIUPEHUI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPAaHUsI, PEAKTUBHOTO
JIBUTATEIIS.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomuwl

N3MepeHne yaenbHOM TEMI0EMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eewecmea. Dazoewvie nepexoonl

[Tapoo6pazoBanue u koHjaeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh Bo3Ayxa. HaceimeHHbld mnap. YjenpHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KATICHUSI OT J1aBJICHHUS.

Teepnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Matepuaibl. [liaBieHue wu
KpUcTayuM3anus. Y aeibHas TerioTa miasieHus. Cyonumarus.

YpaBHeHuUE TEIIO0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W NPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOTYUYECHUSI COBPEMEHHBIX MaTEpUaIoB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIaXXHOCTH.

HaGnronenue HarpeBanust v IJIaBJIeHUsT KPUCTAJUIMUYECKOTO BEIIEeCTBA.

JleMoHcTpalusi KpuCcTasioB.

Vuenuueckuii sxcnepumenm, rabopamopHvie pabomuwl

N3Mepenre OTHOCUTENIBHOM BIIAXKHOCTH BO3AYyXaA.

Paznen 4. DnekTpoauHAMHUKA
Tema 1. dnekmpocmamuka
DJIeKTpU3alusl Tel. OJEKTpUYeCKUM 3apsan. JlBa Buaa SIEKTPUUECKUX
3apsiioB. [IpOBOJHMKHY, IUAJCKTPUKHA U TOJYHIPOBOJHUKU. 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsia.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHblil 35€KTpUUECKUN 3aps/l.
DnekTpudeckoe nojie. HanpskE€HHOCTh 3ieKTpruueckoro nojs. [Tpunuun



CYNEPHO3ULIUNA DNEKTPUUYECKUX Tojeil. JIMHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
OJISL.

Pabora cun  snektpocrarnueckoro  mojsa.  [lorenmman.  Pa3HocTh
MOTCHIMANIOB. [IpOBOOHUKM W AUBIEKTPUKU B JIIEKTPOCTATUYECKOM  IIOJIE.
Jwusnextpruyeckasi MPOHULIAEMOCTb.

OnekTpoeMkocTb. KonaeHcaTtop. DIeKTPOEMKOCTh MJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsHKEHHOTO KOHIEHCATopa.

TexHuyeckre yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasl 3allluTa, 3a3eMJICHUE JIJIEKTPOIPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAIN IEUCTBUSA JIEKTPOMETPA.

B3auMoelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

IIpOBOIHUKM B 3JIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMAIIEKTPUKH B AJIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaJH
IJIACTHH, PACCTOSHUS MEXKAY HUMH U TUDJIEKTPUUYECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPa.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomuvl

N3MmepeHune 31eKTPOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannwtit 31ekmpuueckuiit mok. Toxu ¢ paznuunvix cpeoax

DJEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Hcrounuku Toka. Cuina toka. [locTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 1151 yyacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJICHUE. Y IEITBbHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAPAILIEITBHOE, CMELIAHHOE COCIMHEHNUE POBOJHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MormHOCT
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBHXKYIAs CHUJIa U BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKA.
3axon Oma Ji71s1 TOJTHOM (3aMKHYTOM ) AeKTpuueckoit uenu. KopoTkoe 3ambikaHue.

DJIEKTpOHHAsT ~ MNPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpOBOUMOCTb.

DneKkTpu4yecKuid TOK B BakyyMe. CBOKCTBaA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOAHUKH. CoOcTBeHHas 151 MIpUMECHAS MIPOBOAUMOCTD
noJrynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBEIE TPUOOPHI.

ONEKTPUYECKU TOK B  pacTBOpax U  paciuiaBax  3JIEKTPOJIMUTOB.
DNEKTpOIUTUYECKAs! AUCCOIUALUS. DIEKTPOJIU3.



OnekTpudeckuii TOK B razax. CamMoCTOSTENbHBII W HECAMOCTOSITEIbHBIN
pa3psa. Monuus. [Inazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKA, DJIJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHHUS, BAKYyMHBIN THO/,
TEPMUCTOPHI ¥ POTOPE3IUCTOPHI, MOTYITPOBOTHUKOBBINA U0, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAIIPSIAKEHUS.

3aBUCHUMOCTb CONPOTUBIICHUS LIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
TJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

CMelaHHOe COeTMHEHNE TPOBOTHUKOB.

[Ipsamoe wu3MepeHHe DSIEKTPOABMXKYIIEH cuibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBL.

[TpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoil pa3psa U IpOBOAUMOCTb BO3IyXa.

OxHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

Vuenuueckuii sxcnepumenm, rabopamopHuvle pabomuwl

N3ydenune cMemaHHOro COEAMHEHNS PE3UCTOPOB.

N3MepeHne 3IeKTPOABUKYIIEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIECHUS.

HaOnronenue anexrposusza.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6azoBoro ypoBHs B 10 kiacce ocyliecTBisieTcs ¢
YUYETOM COJEpPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMoNoTNY, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle noHamusi, CBSI3aHHBIE C H3yYEHHUEM METOJOB HAy4YHOTO
MO3HAHUS: SIBIICHWE, HAay4YHBIM (akT, rumore3a, Qu3nyeckas BEJIWYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CUCTEMbl YpaBHEHUW, JHHEHHas QYyHKIHUA,
napaboa, runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U UX MIPOCKIIMU Ha OCH KOOPAUHAT, CJIO)KEHHUE BEKTOPOB.

buonocus: mexanmdeckoe ABMKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEIUIONEPEIayu, TEIJIOBOE paBHOBECHUE),
AIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BELIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIpHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUAKOCTEU U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs AUCCOLIMALIMS,
rajbBaHUKA.

I'eoepaghus: BIa)KHOCTBH BO3IyXa, BETPbI, 6apoMeTp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABMKEHHUN C HCIIOJIB30BAHMEM MEXAHU3MOB,
y4€T TpeHUsT B TEXHHUKE, MOJIIMIIHUKH, HCIOJIb30BAaHUE 3aKOHA COXPaHEHMs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JpYrue), JABUTATENb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHa, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
IOJIyYEHUS COBPEMEHHBIX MAaTEpUajoB, B TOM 4YHCIE HAHOMATEpUAJIOB, MU
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allliTa, 3a3€MJICHUE 3JIEKTpOonpuOOpoOB,
KCEpOKC, CTPYHHBIN HPUHTED, ANIEKTPOHArPEBATENbHBIC puOOPBHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHAMUKA

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUSA

IlocTossHHBIE  MarHuThl.  B3aumMoaeWcTBHME  IIOCTOSIHHBIX ~ MAarHHMTOB.
MarnutHoe mosie. Bexktop marHuTHOW wuWHAYKOWHU. [IpuHOUMI cynepno3umnuu
MarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAYKIMU. KapTuHa JMHUI MarHUTHOU
WHIYKIWAH MOJISI TOCTOSTHHBIX MarHuTOB.

MarauTHOe TMOJie MPOBOJHMKA C TOKOM. KapThHa JAWMHUN WHIYKIUU
MAarHWTHOTO TIOJIA JJIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelcTBre TPOBOJHUKOB C
TOKOM.

Cuna Ammnepa, €€ MOJIyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOy/b U HanpaBiieHUE. JIBUKEHHE 3apSyKEHHON YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM IoJje. PaGota cunbl Jloperma.

SIBiieHME 3NEKTPOMArHUTHOW MHAYKUMHA. [lOTOK BEKTOpa MAarHUTHOMU
MHAYKIAHW. OJIEKTPOABIKYIAS CUla HWHAYKIMU. 3aKOH BJIEKTPOMArHUTHOMN
nHaykuuu dapazes.

BuxpeBoe »snexkTpuueckoe Tmose. OJIEKTPOABWKYIAS CUJla UHAYKUUH B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NupaykTuBHOCTH.  SIBJICHME CaMOMHAYKUIHMHM. OJNEKTPOJBHXKYIIAs CHUJIa
CaMOMHAYKIIHH.

DHeprusi MarHuTHOTO TIOJIS1 KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: IOCTOSHHBIC
MArHUThl, BJEKTPOMArHUTBI, JJIEKTPOJBUIATENb, YCKOPUTEIH >SJIEMEHTAPHBIX
YaCTHUIL], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT OpcTena.

OTKIIOHEHHUE 3JIEKTPOHHOIO MyYKa MArHUTHBIM MOJIEM.

JIuHYMM UHTYKIIUY MAarHUTHOTO TOJISI.

B3aumopeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHue 3JIEKTPOMAarHUTHOW WHIYKLUU.

IIpaBuino Jlenna.

3aBUCHUMOCTD 3JIEKTPOJBHXKYILEH CHJIbI MHAYKIUU OT CKOPOCTU MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3ydeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

HccenenoBanue 1elCTBYS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siIBIEHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.

Pa3znen 5. Kore6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHuUmHble Ko1e0anus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJeOaHUS.
[Mapmonunueckue kosiebanus. Ilepuona, yactora, ammauTyaa v (aza koyieOaHUil.
[Ipy>XMHHBIN MasTHUK. MaTeMaTUYECKUN MAsTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TapMOHUYECKUX KOJIeOaHUSIX.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCANTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOIHS MEXAYy MEXaHWYECKUMU U
AIEKTPOMAarHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3aKOoH COXpaHEHUs
HHEPrUMU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBieHue o 3aTyxaroluX KojeOaHUsAX. BeIHyX/I€HHbIE MEXaHUYECKHE
kosieOanus. Pezonanc. BeIHyX/1€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUSL.

Ilepemennbii  TOK. CHHYCOMZANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYAHOE M JCHUCTBYIOIIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada u MOTPeOICHUE IEKTPUIECKON
DHEPrur. DKOJIOTMYECKHE PUCKHU MpPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
VCITOJIB30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HU.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOIO TOKA, TUHUU AJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KosieOaTeNbHON CUCTEMbI (MPYKUHHBIM WU
MaTeMaTUYECKHI MasiTHUK).



Hab6nronenue 3aTyxaromux KoeOaHuu.

HccnenoBanne CBOMCTB BBIHYXKICHHBIX KOJI€OaHUH.

Hab6nronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUS] OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHaHCc mnpu MOCIEAOBATEILHOM COEAMHEHUHM PE3UCTOpa, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopeinb TMHUH 3J€KTPONepeaadH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanne 3aBUCMMOCTH TEpUOJia MabIX KojeOaHUM rpy3a HAa HUTH OT
JUIMHBI HUTH ¥ MaccChl rpy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM M3 IOCIEAOBATEIbHO
COEIMHCHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUnHble 60IHbL

Mexanuueckrne BOJIHBI, YCIOBHSL pacnpoctpadeHus. llepumon. CxopocTs
pacnpocTpaHeHuss M JIMHA BOJHBL. [lomepedHble W MPOAOIBHBIE BOJIHBI.
HuTtepdepentus u nudpakius MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicora ToHa. TemOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSA U3IIYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanusa BektopoB E, B, V B anexktpomarautHon BonHe. CBOMCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHUE, MOJspu3auus, Audpakuus,
uHTepdepennus. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 3MeKTpOMarHUTHBIX BOJIH. [[prMeHEHHE AIEeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHLMIBI paguOCBsI3U U TeleBUAeHUsA. Panronokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpPONCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBas JMATHOCTHMKAa B TEXHUKE W MEIULMHE, pajap,
paanoNpPUEMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBYU-nieun.

Jlemoncmpayuu

OObpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmtomieecst Te10 Kak HICTOYHUK 3BYKa.

HaGnronenue orpaxkeHus: U IpeTOMIICHHUS] MEXaHUYECKHUX BOJTH.

Ha6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsizu TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYION U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanue  CBOMCTB — 3JEKTPOMArHUTHBIX  BOJIH: OTpa)K€HUeE,
npesioMJIeHUE, Nojspu3anus, Judpaxuus, uHTephepeHITus.

Tema 3. Onmuxka

I'eomeTpuueckass ontuka. IIpsAMOIMHENWHOE pacOpOCTpaHEHHE CBETa B
ogHOopoaHOU cpene. JIyu cBera. TouedHbI HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbBI OTpakeHHs cBera. [locTpoeHne n3o0paxeHuil B
IJIOCKOM 3€pKaJe.

[Ipenominenue cBeta. 3akOHBI MPETOMIICHUS CBeTa. AOCOTIOTHBIN MTOKa3aTellb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yrojl IOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CloxHbIN cocTaB 6enoro cera. L{Ber.

CoOuparomyie u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
pacCTOsIHME W ONTHYECKas cuiia TOHKOM JMH3blL. [locTpoeHne m3o0paxkeHuid B
COOMPAIOIINX U pacceuBaroluX JHH3aX. DopMyna TOHKOW JIMH3bI. YBEIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKOM ONITUKH.

BonnoBas ontuka. HMutepdepenuus cBera. KorepeHTHblE HCTOYHHKH.
VYcnoBuss HaOMOOEHWS MAaKCUMyMOB M MHUHHMYMOB B HWHTEpPQEpPEHIIMOHHOU
KApTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuust ceta. [udpakumonHass pemierka. YcioBue HaOIIOACHUS
IJIABHBIX ~MAakCHMyMOB IIpM  IaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tongapu3zanus ceera.

TexHHUecKrue YCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHME: OYKH, JIyna,
¢doroanmnapar, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHas
OITHKA, TU(PPaKIMOHHAS PEHICTKA, TOJIIPOU/I.

Jlemoncmpayuu

[IpssMONMHENHOE pPacHpOCTpaHEHUE, OTPAKEHHWE M MPEJOMIICHHE CBETA.
OnTuyeckue npuOOpBHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue cBONCTB M300paKeHUN B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronerune natepdepeHIIny CBETA.

Hab6nronenue nudpakimm ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHue ciekTpa ¢ MOMOIIbO IPU3MBI.

[Tony4yenue cnekTpa ¢ mOMOIIbI0 JUGPAKIUOHHON PEHICTKH.

Habmonenue noisiprusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
UccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI crienAIbHON TEOPUHM OTHOCUTEIBLHOCTH

['pannnbl  NPUMEHHMMOCTH  KJIAaCCHUYECKOM  MexaHuku.  [loctynartsl
CIEHUAIBHOW TEOPUM OTHOCUTENBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIMUI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpAILECHUE
JUTVHBI.

DHeprus U UMITYJIbC PEISATUBUCTCKON YaCTULIBI.

CBsI3p MacChl C JHEPTUEH U UMITYJILCOM PEIIATUBACTCKON YaCTULIbL. DHEPTU
IIOKOS.

Pasznen 7. KBantoBasi puszuka

Tema 1. Jnemenmovt KAHM OGO ONMUKU

®otonbl. Dopmyna [lnanka cBsizu s3HEpruu GOTOHA C €ro YacTOTON. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
doToapdexra. YpaBHenue OiiHmTerHa i hoTodPpdekra. «KpacHas rpanuma»
dboToaddexra.

JlaBnenue ceera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUYECKOE MPUMEHEHHE: (POTOIJIEMEHT,
dboTomaTYMK, CoJTHEUHAas Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeIHETO (GoTod(deKTa.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiThl Pesepdopna mo paccesHHio o -4acTHIIL.
IImanerapHas mognenbs aroma. Ilocrymarsl bopa. M3nyueHue u 1orjoiieHue
(GOTOHOB TpU TEPExojie€ aToMa C OJHOTO YpPOBHS JHEPruv Ha Apyrou. Bumwi
cnekTpoB. CIIEKTp YpPOBHEW 3HEPTUH aToMa BOAOPO/a.

BosHoBbIE cBoOlicTBa yactull. Bonuel ne bpoia. KoprnyckynspHo-BoJHOBOM
Ty aJlu3M.

CHOHTaHHOE U BBIHYX/IEHHOE U3Ty4YEHHUE.

TexHuuecKkre yCTpPOMCTBA M NPAKTUYECKOE IIPUMEHEHME: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu
Monuens onbita Pesepdopna.
Ornpenenenue JIMHBI BOJIHEI JIa3epa.
Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, rabopamopmwvie pabomoi
Ha6nronenue muHeyaToOro CeKTpa.
Tema 3. Amomnoe sa0po
DKCHEpPUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpoeHus sAapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompedenieHHI0  cocTaBa
paauoakTuBHOro u3nydyeHus. CpoictBa anbda-, Oera-, TaMma-U3Iy4YCHUS.
BnusHMe paairoaKTUBHOCTH HA KUBBIE OpPraHU3MBbI.
OtkpeiTHEe npoTOHAa W HelTpoHa. HyknoHnHas Mopens snpa IeizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio siapa. M30Tormsl.
Anbda-pacnaa. ONEKTPOHHBIA M MO3UTPOHHBIA Oera-pacmnan. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DOHeprus CBA3M HYKJIOHOB B sifpe. Snepubie cuibl. Jlepekt Macchl sapa.
SAnepnsbie peaknuu. Jlenenue u CUHTE3 SIEp.
Anepnsiii peaktop. Tepmosnepubiit cunte3. [IpobiemMbl U MEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. DKOJOTUYECKHUE ACIIEKTHI IEPHON SHEPTETHKHU.
OneMeHTapHble YaCcTULBl. OTKPBITHE O3UTPOHA.
Mertonabl HaOMIOIEHUS U PETUCTPALIUHU JIIEMEHTAPHBIX YaCTHUL.
@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nuecKoil KapTUHBI MUpA.
TexHHuecKre yCTpOiCTBa U MPAKTUYECKOE IPUMEHEHUE: JO3UMETP, KaMepa
Buinbcona, siiepHbIit peakTop, aToMHas bomoa.
Jlemoncmpayuu
CUeTurK MOHU3HUPYIOIIUX YaCTHIL.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl
WccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM oTorpadusim).

Pa3znen 8. DieMeHTbI aCTPOHOMMH M ACTPOPUZNKHU

Otamnbl pa3BuTHs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro HeOa. Co3Be3nus, SpKHe 3BE3/bI, IUIAHETHI, UX BUIAMOC
JIBHOKEHHE.

Comnneunas cucrema.

Connne. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum CoJsiHIIA W 3BE3[I.
3BE3/bI, UX OCHOBHBIC XapaKTEpUCTHKHU. JlMarpamma «CHEKTpalibHBIA KJlacec —
CBETHMOCTBY». 3BE3JIbI TJIABHOHW ITOCJIEAOBATEIHLHOCTH. 3aBHCHUMOCTL «Macca —
CBETHMOCTbB» JIJISI 3B€3]1 TJIABHOM MOCIIEI0BATEIbHOCTH. BHYTpEHHEE CTpOCHUE



3Be3/1. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIa U
3BE3/1. DTanbl )KU3HU 3BE3.

Mneunstii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuwxenue CoyHLA B
["amakTrke. Tunsl rasakTuk. PaguoranakTuku U KBazapbl. UepHbIE IBIPBI B SApAX
TaJIAKTHK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xa006ma. Paz0eranve rajiakTuk.
Teopus bonbiioro B3peiBa. PeMkTOBOE U3yYEHHE.

Macmrabnas ctpyktypa Beenennoit. MerarajnakTuka.

Hepemennsie mpo0aemMbl aCTPOHOMUMU.

Vuenuueckue nabniooenus

HaGmoienust HEeBOOPYKEHHBIM TJIa30M C MCIOJB30BaHUEM KOMIBIOTEPHBIX
NPUIIOKEHUH JJIsL OTpEeENICHUs TIOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31s1 CEBEPHOTro MOJyIIapus U IPKUE 3BE3/bI.

Ha6nronenus B Teneckon Jlynsl, ianer, Mieunoro Ilytu.

O0o0maroniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMHM B SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COIIMATILHOM M 3TUUYECKOU cepax NesaTeIbHOCTU YeIOBEKa, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA, pOib (PU3UIECKON TeOpuun
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (PU3NUECKOW KapTUHE MHUpPA, MECTO
bu3nUecKoil KapTUHBI MUpPA B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O PUPOJIE.

MesknpeaMeTHbIe CBA3U

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
YYETOM COAEPKATENbHBIX MEXIPEAMETHBIX CBS3€M € KypcamMu MaTEMAaTHKH,
OMOJIOrMU, XUMHH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nousimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHUWE, HAay4yHbId (aKT, TUroresa, (pu3nyeckas BEIWYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHUE CHCTEMBl YpPaBHEHHUW, TPUTOHOMETPUYECKHUE
(GYHKIUMM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO, BEKTOPbl U UX MPOEKIMU HA OCU KOOPIMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIUN, TNPU3HAKKA NOJ00USI TPEYroJIbHUKOB,
OTIpeJIeIICHHE TUIOMAIN TUIOCKUX (puryp u o6beMa Ted.

Buonocus: »nekrpuueckue SABIECHUS B JKUBOM NpUPOJE, KojeOaTerabHbIE
JBUKEHHS B )KUBOW NPUPOJE, ONITUYECKUE SIBJICHUS B KMBOW MPUPOJIEC, TEUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TeJI, MEXaHW3Mbl OOpa30BaHUS KPUCTALIMYECKON PEMICTKH, CIHEKTPaIbHBIN
aHasus.



l'eoepagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(boTOChEMKA 3eMHOM OBEPXHOCTH, MPEICKa3aHUE 3eMJIIETPSICEHUI.

Texnonoeus: NWHUU BJEKTPOIEpeay, TEHEpaTop TMEPEMEHHOTO TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS TI€4Yb, pagap, PaguoNpUCMHUK, TEJIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA amnmapar, BOJOKOHHAs OITHKA,
coJiIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHMUSA

OcBoenune ydeOHOTO TpeameTa «®Pu3mka» Ha YpPOBHE CPEIHETO OOIIETO
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHKEHUE CICTYIOUTUX
JMYHOCTHBIX, METAPEMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMS yueOHOro npenmMera «Dusukay H0IKHbBL
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYaloIUXCsi PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3ULMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJCHUM, COOTBETCTBYIOIIMX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOro OOIECTBa, PaCUIUPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B IMPOLECCE pealM3alMi OCHOBHBIX HAalpaBICHUN
BOCIIUTATENIBHON IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaskaIaHCKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK 00YUAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETIOBEUYECKUX T'YMAaHUCTHUECKHX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO JIESITEIBHOCTh B MHTEpPECAX TIPakIaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYITPaBJICHUH B 00pa30BaTEILHON OpraHu3alliu;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU €SI TENBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUXEHUSIM
POCCHIMCKUX YUCHBIX B 00J1aCTH (DU3HKU U TEXHUKHU;

3) AyXOBHO-HPaBCTBEHHOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MMOBE/ICHNUS;

CITIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJTbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCIIEC B
JEATEeIIbBHOCTH YUCHOTO;

OCO3HaHME JJMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO OYIyIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIFOYAsl 3CTETUKY HAYYHOT'O TBOPUYECTRA,
MpUCYIIEro (PU3NYecKoi HayKe;



5) Tpya0BOr0 BOCTIMTAHUSI:

WHTEpPEC K pa3IudHbIM cdepaM TpodeccHoHaTBLHON NeSTeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oynyien mpodeccuu 1 peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHbIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH KU3HH;

6) 3K0JI0rHYecKOr0 BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOM KYJIbTYpbI, OCO3HAHUE TJI00aTBHOIO
XapaKTepa SKOJOTUYECKUX TTPOOIeMm;

IUTAHUPOBAHUE U OCYIIECTBIICHUE ACHCTBUI B OKPY>KaIOIIIEH cpejie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIpeHre ONbITa JEATCIBHOCTH HSKOJIOTUYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH M0 PU3HKE;

7) HEHHOCTH HAYYHOTO TMO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UICCKON HAYKH;

OCO3HAHHE LIEHHOCTH HAYYHOH JESTEIbHOCTH, TOTOBHOCTH B TIPOIECCE
u3ydyeHus: (GUBUKH  OCYIIECTBISATh  MPOEKTHYD W HCCIEA0BATEIbCKYIO
NEeATEeILHOCTh MHINBHIYAIBHO U B TPYIITIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune aeiicTBUA:
CaMOCTOSITENIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MNpoOJeEmMy,
paccMaTpuUBaTh €€ BCECTOPOHHE;
ONPENEIIATh LENHN NIeITENIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTH M MPOTUBOPEUYUS B  PacCMATPUBAEMbBIX
bu3NYeCcKuX SIBICHUSIX;
pa3zpabaThiBaTh IUTAH PEIIEHUS MPOOJIEMBl ¢ YYETOM aHAIN3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICITEIHLHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
1EJISIM, OIIEHUBATh PUCKU MOCIIEICTBUMN NESITEIHLHOCTH;
KOOPJIMHUPOBAaTh W  BBIMIOJNHIATH PpabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUSI;
pa3BUBaTh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaeaoBare/ibCKue 1efiCTBUSL:
BJIQJIETh HAYYHOU TEPMUHOJOTHEH, KIIFOYEBBIMU MTOHATUSIMU U METOJIaMU
buznueckoil HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-MCCIIEIOBATEIHCKON M MIPOEKTHON ACATEIHHOCTH
B 00y1acTd (PU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJ/IOB pelIeHusl 3a7ad (PU3NYECKOTro COAEpKaHWs, NMPUMEHEHUIO PA3IUUHBIX
METO/I0B [TO3HAHUS;

BJIQJ€Th BHJAMH JEATEIBHOCTH IO TIOJYyYEHHUIO HOBOTO 3HAHMsS, €ro
UHTEpIpETalui, MNpPeoOpa3oBaHUI0O U MPUMEHEHUIO B PA3IUYHBIX Y4EOHBIX
CUTYaIHsIX, B TOM YHCJIE MPY CO3JJaHUHU YUEOHBIX TPOCKTOB B 001acT (PU3WKH;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3M W aKTyaJU3UpOBaTh 3a/ady,
BBIJIBUTATh TUIOTE3y €¢ PEIICHUS, HAXOJUTh apryMEHThl Jid J0Ka3aTelbCTBA
CBOMX YTBEPKJICHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHaJIM3UPOBaTh TOJYYECHHBIE B XOJI€ PELICHUS 3aJaud PE3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCJIOBUSIX;

CTaBUTh W (PopmMyJIHMpoBaTh COOCTBEHHBIE 3a/Jadyd B 00pa30BaTEIbHOU
JESATEILHOCTH, B TOM YKCIIE TIPU U3YyUYEHUU DUBUKY;

JlaBaTh OIICHKY HOBBIM CUTYAIIHSIM, OIEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETh TIEPEHOCUTh 3HaHWS 10 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HEICATCITbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUrHHAIbHBIC MTOAXObl U PEIICHUS,

CTaBUTb MPOOJIEMBI U 33]1a4H, IOMYCKAIOI1Ee aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJIQ/ICTh HABBIKAMU TOJy4YeHUs] MHPOpMaAIUU (HU3UUIECKOTO COJEPKAHUS W3
HMCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh TIOWCK, aHAJU3,
CUCTEMATHU3AIMI0 U WHTEPIPETAli0 WHOOpPMAIMU Pa3IMYHBIX BUAOB U (opM
MIpEeJCTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTh MH(OpMAIUK;

HCIIONIB30BaTh  CPEICTBAa  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHUHA KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX
3a1ad ¢ COOJIOJICHHEM TpeOOBaHUM SProOHOMHUKH, TEXHHKH O€30MMacHOCTH,
TUTHCHBI, peCypcocOepeKeHHUs, TMPaBOBBIX HM  JTHYCCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3UUECKOr0 COJEPKaHMUS B Pa3IMUHBIX (opmaTax c
y4€TOM Ha3zHA4YeHUsSI MHPOPMAIIUU U TIEJICBOM ayIUTOPUH, BEIOMpAs ONTUMAIIbHYIO
dbopMy TpeICTaBIICHUS U BU3yaJIU3aIiu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:
OCYIIECTBJIST, OOIIEHHWE Ha ypokax (U3MKA W BO  BHE-ypPOYHOU
JEATEIbHOCTH;



pacrno3HaBaTh MPEANOCHUIKM  KOH(JIUMKTHBIX CHUTyallMd H  CMsT4aTh
KOH(JIMKTHI;

Pa3BEpPHYTO M JIOTUYHO H3Jaratb CBOKO TOYKY 3PEHHS C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

IOHMMAaTh M HCIIOJIb30BATh NMPEUMYIIECTBA KOMaHAHON M WHIAUBUAYAIbHON
paboTHI;

BbIOMpaTh TEMATUKY M METOJIbl COBMECTHBIX JEHCTBUI C Y4ETOM OOLIMX
WHTEPECOB U BO3MOYKHOCTEN Ka)KJ0ro 4jeHa KOJUIEKTHBA,;

NPUHUMATh €I  COBMECTHOM  JIEATEIbHOCTH, OPraHHU30BBIBaTH U
KOOPAMHHUPOBATh JEUCTBUS IO €€ JOCTHKEHHUIO: COCTABJIATh IUIAH JIEHCTBUH,
pacnpenensaTb pold C y4eTOM MHEHUH YYaCTHUKOB, OOCYXJaTh pE3yJIbTaTbl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa U KaXXJOr0 Y4YacCTHUKAa KOMAaHJIbl B
oOLIMi pe3yabTaT Mo pa3padOTAHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IMPOEKThI, OLEHUBAaTh HJEH C TMO3ULIUU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh TO3UTHUBHOE CTPATErMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO  BOOOpaKeHHE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHUBEpPCAJIbHbIE yUeOHbIE eiicCTBUS
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIATh MO3HABATEIbHYIO ACSITEILHOCTh B 00IacTH
GU3MKK W aCTPOHOMHUHM, BBIABJISATH NPOOJIEMBbI, CTAaBUTh U (POPMYJIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITENIFHO COCTAaBJATh IUTAH PEIICHHs] PACUCTHBIX M Ka4eCTBEHHBIX
3a7a4, MJIaH BBIMOJHEHUS MPAKTHIECKON pabOThI ¢ yUeTOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacmmpsaTh paMKH y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUH;

JeaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBATH €ro, Oparh Ha ceds
OTBETCTBEHHOCTH 3a peleHue;

OIICHUBAThH MPUOOPETCHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYIAUIIMU B 00JIacTU
(U3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTE/IEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlMsIM, BHOCHTb KOPPEKTHBHI B JIESTCIIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BIIQJICTh  HaBBIKAMHU  [IO3HABATENBHOW  pedlieKCMM  Kak  OCO3HAHUS
COBEpIIIACMBIX JICWCTBHH M MBICIUTEIBHBIX IIPOIIECCOB, WX PE3YJBTaTOB U
OCHOBAHMUI;



MCIIOJIb30BaTh MPUEMBI pediiekcun Ui OICHKU CUTYalluu, BRIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMAThH PEIICHHUS MO UX
CHIDKEHHUIO;

OpUHUMATh MOTHBBI W apryMEHTHl APYrMX IMpU aHaAIU3€ pe3yiIbTaToB
NEeSTEeIbHOCTH;

OpUHUMATh ceOsl, MOHMMAasi CBOM HEJOCTATKHU U JOCTOUHCTBA,

OPUHUMATh MOTHBBI M apPryMEHTHl JPYIHX TpU aHalu3e pe3yJIbTaToB
NEeSATEeIbHOCTH;

MIPU3HABATh CBOEC MTPABO U MPABO APYTIHX HA OIIUOKH.

B mpouecce mocTrKeHUST TMYHOCTHBIX PE3YJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe sl YPOBHS CpEAHEro oOmero ooOpa3oBaHus y OOyYarolmuxcs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIN UHTEJUICKT, npeJoiararonun
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIFOYAIOLIETO CIIOCOOHOCTh TOHUMATh CBOC AMOLIMOHAIIBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOM YMOIMOHAIBLHOU C(epsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIUPOBaHMsI, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATb
OTBETCTBEHHOCTh 3a CBOC IIOBEJEHHE, CIOCOOHOCTh aJanTHpPOBAThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U POSBISATh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUY, BKIIOYAIOUIEH CTpEMJICHHE K JOCTIKEHHUIO LT U
yCIIeXy, ONTHMHU3M, MHHUIIMATUBHOCTh, YMEHHE JCWCTBOBATH HCXOJS M3 CBOUX
BO3MOKHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CITOCOOHOCTh MOHUMATh 3MOLMOHATIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBaTh €ro TMpH OCYIIECTBIEHUU OOIIEHUs, CHOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTHUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3pemaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy obyuenuss B 10 kJ1acce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTh y 00YUAIOIITUXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MeCTO (PU3MKU B (POpMHUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON IESITEIbHOCTH JIHOJIEH;

VYUTHIBATh TPAHUIIBI TPUMEHEHUS M3YYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepuaibHas TOUYKa, MHEpIUAIbHAsl CUCTEMa OTCYETa, aDCOIIOTHO TBEPIOE TENO,
WJICANIbHBIN Ta3, MOJCIN CTPOCHUS T'a30B, KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl MPU PelIeHn: (PU3NIECKUX 3a/1ad;



pacno3HaBaTh (GU3MUYECKHE SIBICHUS (TIPOIECCHI) B OOBSICHATHh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUSI BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE W PAaBHOYCKOPEHHOE  MPAMOJIMHENMHOE
JBIKEHUE, CBOOOJHOE TMAaJCHHE TeN, HBI)KEHHE IO OKPY>KHOCTH, HWHEpIUS,
B3auMoIeicTBUE Tel, (G dy3us, OpPOyHOBCKOE ABMKCHHUE, CTPOCHHUE KUIKOCTEH
Y TBEPABIX TN, U3MEHEHNE 00bEMa TeJ MPU HarpeBaHUM (OXJIaXKI€HHUH), TEMI0BOE
paBHOBECHE, HCHApEHUE, KOHJEHCAIUs, IUJIABJIICHUE, KPUCTAJUIM3ALMs, KHUIIEHUE,
BJI&YKHOCTh BO3]lyXa, OBBIIICHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUMU B 3aKPhITOM
COCylle, CBS3b MEXIy IapameTpaMud COCTOSIHMsS Ta3a B H30Ipoleccax,
AIEKTPU3ALMSA TEJI, B3AUMOJCUCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHMYECKOE NBIKCHHE, WCTONB3YsSd (PU3NUCCKHE BEITUYHHBIL:
KOOpAMHATA, IIyTh, IEPEMEIIECHHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CHuIa,
UMITYJIbC T€Jla, KHHETUYECKasi SHEprus, MOTCHINAIbHAs SHEPrusi, MEXaHUYECKas
paboTa, MexaHWUYeCKas MOIIHOCTb, IPU ONHCAHUM TPABWIBHO TPAKTOBATh
(GU3UYECKUIT CMBICT MCHOJIB3YEMbIX BEJIWYUH, WX OOO3HAUEHUS U €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMYUHY C JIPYTUMH
BEJINYMHAMU;

ONMUCHIBATh HM3YYECHHBIEC TEIJIOBBIE CBOWCTBA TEJI U TEIUIOBBIC SBJICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYMHBL: JIaBJICHUWE Trasza, TeMIeparypa, CpeIHss
KUHETUYECKasi SHEPTUsl XaOTUYECKOTO JIBMKEHUS MOJEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTh MOJIEKYJI, KOJMWYECTBO TEIJIOThI, BHYTPEHHSISI 3HEprus, padoTa rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JCHCTBUS TEIUIOBOTO JBUTATENsS; MPU OMUCAHUU
MPaBUJIBHO TPAKTOBAaTh (DU3UYECKUNA CMBICI HCIHOJIB3YeMbIX BEJIMYMH, WX
00O3HAaUeHUsT W EIUHUIBI, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OTHUCHIBATh U3YYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYECKUM 3apsii,
IIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MMOJIsA, MOTEHIHAN, Pa3HOCTh MOTECHIMAJIOB;
Py ONHCAHWUM TIPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIB3YEMbIX
BEIIMYMH, MX OOO3HAYECHMS] M EIMHMIIBI; YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JTAaHHYIO0 (PU3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUYNHAMU;

aHaJM3UPOBaTh (PU3NYECKUE TPOIIECCHl U SIBICHUSI, UCTOJIb3Ys (hU3NUECKUE
3aKOHBI ¥ MPUHIUMNBL: 3aKOH BceMupHOTO TsiroteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHHS MEXAHWYECKOW OHHEPTHH, 3aKOH COXPAaHEHHS WMITYJIbCa,
NPUHLNN CYNEPHO3ULUA CHUJI, MPUHLMUII PABHONPABUS WHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CpeHEN KMHETUUYECKOW PHEPTUM TEIUIOBOTO JBUKEHUSI MOJICKYJI C
aOCOIOTHOM TeMIiepaTypou, MEepPBbIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTr0 3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyarh CIOBECHYIO



(bOopMyIMPOBKY 3aKOHA, €r0 MaTeMAaTHUYECKOE BBIPAKEHUE M YCIOBHUS (TPaHUIIBL,
00J1acTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIWIBI JCHCTBUS MAIWH, TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBHUS UX OE€30MACHOTO MCIOIb30BAHHS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 1O HCCICAOBAHUIO (PU3MYECKUX SBJICHUU U
MPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHHM, IMPU ITOM
dbopmynupoBath mpobieMy/3amady W THIOTE3Y Yy4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPENIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAHUTH OMBIT U
bopMyIMpOBaTh BHIBOIBI,

OCYUIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, TIPU
3TOM BBIOHMpaTh ONTHUMAIBHBIM CIIOCO0 M3MEPEHHUS W HMCIOJh30BaTh H3BECTHBIC
METO/Ibl OLICHKHU MOTPEITHOCTEN U3MEPEHHUI;

HCCIIEIOBAaTh  3aBUCUMOCTH  MEXAY (U3NYECKUMH  BEJIHMYMHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(buUKCUpOBaTH PE3YNbTATHl TMOJYYCHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B
BUJIe Ta0nuil U TpaduKOB, IeTIaTh BHIBOBI 110 pe3yIbTaTaM UCCIICTOBAHMS,

cobJroaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCICTOBaHUM B
pamMKax Y4eOHOIro OSKCHEpUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKOM M IMPOEKTHOM
JESTEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOPaTOPHOIO
000Opy10BaHUS;

pemaTh pacueTHblE 3aJayd C SBHO 33JaHHOW (PU3NYECKOW MOJEINbIO,
UCTIONB3YS (hHU3MUecKHe 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHaliN3a yCIOBUS 3a/1a4uu
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACIATh (GU3MYECKUE BETUUYHHBI U (HOPMYIIBI,
HEOOXOJUMbIE JUJIsl €¢ pElIeHUs, MPOBOJAUTH PacueThl U OICHUBATh PEATBLHOCTD
MOJTy4YEHHOTO 3HaUeHUs (PU3MUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIC 33/1a4: BHICTPANBATh JJOTUYECKH HEMPOTUBOPECUNBYIO
IENOYKY PAaCCYXACHUW C OMOpPONW Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYECKHEC SIBJICHNUS,

UCIIOJIb30BaTh ~ MPHU  PEIIeHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUU I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU
U TpeJICTaBICHNs Y4eOHON U HAYyYHO-TIOMYJISIpHOM MHGOpPMAILNH, MOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyIaeMyi0 HH()OPMAITHIO;

MPUBOUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apYOEKHBIX YICHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCTIONb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecriedeHus: 6e30MacHOCTH MpU OOpalIeHUH ¢ MPUOOpaMU U TEXHUYECKUMU



yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEJICHUS B OKPY XKAIOILEeH Cpesie;

paboTaTh B TpyNIE C BBHINOJHEHHEM pPAa3IUYHBIX COLMATIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYNIbl, PAMOHAIBHO pACIPENesaTh OOS3aHHOCTH U
IJIAHUPOBATH JICSITEIILHOCTh B HECTAHIAPTHBIX CUTYyAIllUSX, aJIeKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B pEIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI.

K konmy oOyuenuss B 11 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh cHOPMHUPOBAHHOCTD y O0YUAIOIINXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MecTo (U3UKH B (HOPMHUPOBAHHUH
COBPEMEHHOW HAy4yHOW KapTUHbI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKU WU
TEXHOJIOTUM, B MPAKTUYECKOU NEATEIBbHOCTH JIOJIEH, IEIOCTHOCTh U E€IMHCTBO
(bu3MYECKO KapTUHBI MUDA;

VYUTHIBATh TPAHUIBI TPUMEHCHUS M3YYCHHBIX (DH3NUCCKUX MOJCIICH:
TOYEYHBIN JJIEKTPUUECKUM 3apsAJl, JIyd CBETA, TOUCUHBIM UCTOYHUK CBETA, AIEPHAS
MOJIeJIb aToMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJpa IMpHU pelIeHUU (PU3NYECKUX
3aj1ay;

pacro3HaBath (GU3UYECKHUE SIBJICHUS (TIPOLIECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKN M KBAaHTOBOW (DU3UKH: 3IEKTPUUECKasi IPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aHUMOJCHCTBHUE
MarHuTOB, JJICKTPOMAarHUTHAasi WHIYKUUSA, JEWCTBME MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsiji, SJEKTPOMArHUTHBIE KOJIEOAHUS U
BOJIHBI, MPSMOJIMHEMHOE pacIpOCTpaHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHys, Aupaknus W MONApU3alMsA CBETa, JAHUCIEPCHs CBETa,
dboTtoanekTpudeckuii 3gdexT (hoTodr¢deKT), CBeTOBOS JaBlIeHHE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aromMa BOJOPOJIa, €CTECTBEHHAas U HCKYCCTBEHHas
Pa0aKTUBHOCTH;

OMKCHIBATh W3YYCHHBIE CBOWCTBA BeEIIECTBA (DIEKTPUUYECKHE, MArHUTHEIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  TPOBOJUMOCTb  Pa3jdMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJIIEHUS (TIPOLIECCHI), MCIOJIb3YsSl (DU3NYECKUE BETUUYUHBIL:
AIIEKTPUYECKUI 3apsij, CHiIa TOKa, 3JIEKTPUUYECKOE HANpPSHKEHUE, AIIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIAs CUjia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TOJs, cwia Awmrmepa, cuia JlopeHIa, WHIYKTUBHOCTH
KaTYIIK{A, SHEPTUS DJIECKTPUYECKOTO M MArHUTHOTO IOJIeH, MEpPHOoJl M YacToTa
KoieOaHuN B KoJebaTenTbHOM KOHTYpe, 3apsJ M CHjla TOKa B Mpolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoOJIeOaHWUU, (OKYCHOE PACCTOSHHE W
ONTHUYECKasl CWjia JIMH3BI, TPU OIMWUCAHUHM MPABWIBHO TPAKTOBaTh (HHU3MUECKUI
CMBIC]T HCIIOJIb3YEMBIX BEIIMYWH, WX OOO3HAYCHUS W CIWHUIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAaHHYIO (PU3MUYECKYI0 BEIUYMHY C JpPYTUMU
BEITUYMHAMU;



OMUCHIBATh M3YYCHHBIE KBAHTOBBIE SIBIICHUSI W IMPOIECCHI, HCHONb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, EPUO/I MOJypaciajia, SHEPTHsl CBI3U
aTOMHBIX SIIEpP, NpPU ONUCAHMM TPABWIBHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMBIX BEJMYMWH, WX OOO3HAYCHHsS] W EIUHUIILI, YKa3bIBaTh (DOPMYIIHI,
CBSI3bIBAIONIME JaHHYIO (DU3UYECKYI0 BEIUYUHY C JIPYTUMHU BEJIUYMHAMH,
BBIYHCIIATH 3HaUeHHE (PU3NYECKON BEIMUHHBI;

aHAIM3UPOBaTh (U3MUYECKUE MPOLECCHl U SBJICHMS, UCIONb3Ys (HU3UUECKUE
3aKOHbI ¥ MPUHLHUINBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEILHOIO U MapAJLIEIbHOTO
COCMHEHUSI TNPOBOJHUKOB, 3aKOH Jlkoyns—J/IeHla, 3aKOH B3JIEKTPOMAarHUTHOU
WHYKINH, 3aKOH MPSMOJMHEMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHIITEHHA Mid (oTodddexra,
3aKOH COXPAHEHUs SHEPryH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHUs MacCOBOr0 4HWcia, MOCTyJaTel bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTH4YECKOE BBIPAKEHHE W YCJIOBUA (TpaHUIlbl, 00JacTH)
MPUMEHUMOCTH;

ONPENEIIATh HAIIPABICHUE BEKTOPA UHAYKIIMH MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cujibl AMniepa u cuibl JlopeHia;

CTPOUTh W ONHCHIBATH HM300paKEHUE, CO37AaBAEMOE IUIOCKUM 3EPKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh AKCHEPUMEHTHI IO UCCIAEAOBAHUIO (PUBUYECKUX SBICHUM U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHUI: TPU 3TOM
dbopmynmupoBaTh TpobieMy/3agady W TUIOTE3y YYEOHOTO 3KCIIEpHMEHTAa,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, MPOBOAUTH OIBIT U
bopMyIHpOBaTh BHIBOJIHI,

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUSI (PUBUUECKUX BEITUYUH, TIPU
TOM BBIOMpaTh ONTUMAJILHBIA CIOCOO M3MEPEHHS U HCIOIb30BaTh W3BECTHBIC
METO/IbI OLICHKH IOTPEMIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH  (PU3MUECKUX BEJIMYMH C  HUCIOJIb30BaHUEM
OpSIMBIX M3MEPEHUM: MPU ITOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUYECKUX BEJIIMYMH B BHUJE TaOJUIl U
rpaduKoB, 1eIaTh BEIBOBI IO pe3yjIbTaTaM UCCIICI0OBAHNUS,

coOmro/1aTh MpaBmiia 6€30MacHOT0 TpyJa MPU MPOBEICHUU HCCIICIOBAHUN B
paMKax yd4eOHOTO OJKCIEPUMEHTa, YYeOHO-MCCIIEOBATEIBCKON W IMPOCKTHOM
JEATEIIbBHOCTH C HWCIIOJIb30BaHUEM H3MEPUTENIBHBIX YCTPOMCTB U JIaOOPaTOPHOTO
000opy10BaHUS;

pemarh pacueTHhIE 3a7aydl C SBHO 3aJlaHHON (PU3WYECKON MOJEIbIO,
UCIIOJTB3Ysl (PM3UYECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u



BbIOUpaTh (PU3UYECKYIO MOJENb, BBIACTATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOIUMBIE IS €€ peIICHUs, MPOBOIUTH PACUYCThl M OLIEHUBATh PEATbHOCTD
HOJYYEHHOTO 3HaUeHUs (PU3HMUECKON BETMYUHBI;

pelaTh Ka4eCTBEHHBIE 3a7jaui: BEICTPAUBATh JOTHUECKU HEMPOTUBOPEUHUBYIO
[EMOYKY pacCyXIE€HUIl C OMopoil Ha M3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHUS;

UCIIONB30BaTh  MPU  pPEIICHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJICTaBJICHUS Y4eOHON M HAayYHO-TIOMYJISIpHON MH(OpMAINH, TOTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOIy4aeMyt0 HH(OPMAIIHIO;

OOBSICHATh TPHUHIMIBI JCHCTBUS MAallldH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX O€30MaCHOTO MCIOJIH30BAaHUS B MOBCEIHEBHOU
KU3HU;

OPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOEKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYXKAIOIIEr0o MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (M3MKE B MOBCEIHEBHOM KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpHU OOpAIEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 310pOBbS U COOJIIOIEHUS HOPM 3KOJOTUYECKOTO
NOBEJICHUS B OKpYXKarloIleH cpene;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pPa3IMYHbIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbL, PAMOHAIBHO pACIPENeNsaTh OOS3aHHOCTH W
IUTAHUPOBATh JICATEIHLHOCTh B HECTAHJAPTHBIX CHUTYAIlMsIX, aJeKBaTHO OIICHHWBATH
BKJIaJ] K&KJIOTO U3 YYAaCTHUKOB I'PYMIbI B pEIICHUE pacCMAaTPUBAEMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrpoabnsie | Ilpakruyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O TIO3HAHUS
bubmnoreka [IOK
1.1 ®u3uKa ¥ METOAbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7fALbF72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kutiematitka > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6mmoteka [IOK
2.3 3aKOHbBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
bu6mmoteka [IOK
2 1 1
3 OCHOBbI TEPMOAUHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bubnuoreka [JOK

®da3oBbIe MEPEXOIbI

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 pazueny 24
Paznen 4. JIEKTPOINHAMUKA
bu6nmmorexa [IOK

41 MEKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
42 ITocTostHHBIN 2I1E€KTpUYECKUNA TOK. TOKHM B 12 bub6nuorexa LIOK

' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72

Hroro no pazueny 22

PeszepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne n/m P Kontpoabneie | IlpakTuueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazgen 1. QJIEKTPOAUHAMMUKA
11 MarnuTHoO€ 1osie. DJIeKTpOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHIYKIHS https://m.edso0.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHuuyecKue 1 3JIeKTPOMarHUTHbIE 9 1 bu6mmoreka [IOK
' KoneOanus https://m.eds00.ru/7f41c97c
59 MexXaHU4eCKHUE U 3JIEKTPOMATrHUTHBIE 5 1 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
but6mmorekxa [IOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OcCHOBBI ClieIUANTILHON TEOPUHU bubnmnoreka [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1 DneMeHThI KBAaHTOBOW ONTHKHU 6 https://m.edsoo.ru/7fA1c97c
4.2 CrpoeHnue atoma 4 bubmuoreka [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

4.3

ATtoMHoOE s1po

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

Hroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUH U acTPO(YU3UKH 7 ﬁ;ﬁin;lgfg;gzﬁ £4197¢
Hroro no pazgeny 7
Paznen 6. OBOBIAIOHIEE IOBTOPEHUE

6.1 Oo6o06maroree MOBTOPEHNE 4 ]t?tl;lrinlpllr(r)wfgsigr?/}; £41c07c
HTtoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
Ne uudposeie
Tema ypoka KourpoJubnbie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 ®usuka — Hayka o npupone. Hayunsie 1 bubnuorexa [IOK
METO/IbI TO3HAHUS OKPY>KAIOILIET0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo (pu3uku B popMupoBaHun
2 COBPEMEHHOM (El)a HOU K(z I’EI/IHIE)I MUpa, B 1 bubmmorexa LIOK
p . i p “p ’ https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU AESITENLHOCTHU JTIOACH
3 Mexanuueckoe nBuxkeHne. OTHOCUTEIHLHOCTh 1 bubnnoreka [JOK
MEXAHUYECKOTO JIBUKECHUS. https://m.edsoo.ru/ff0c3508
4 [lepemenienue, CKOPOCTh, YCKOPEHUE 1
PaBHOYCKOpEHHOE NPAMOIUHENHOE bubnuoreka LIOK
5 1
JBKEHUE https://m.edsoo.ru/ff0c372e
5 KpuBonuHeliHoe nBuxkeHue. /[BrxeHne 1 bubnuoreka [JOK
MaTepuaabHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
ITpuHumn otHOCcUTENnbHOCTH ["anumes.
7 Nuepuunaneubie cucreMsl orcyera. [lepBoii 1 bubmorexa HOK
ph P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuia. [lpuHuun cynepno3unuu
8 cwi1. Bropoii 3akoH HII)ﬁOTI(];Ha ?11511 ’ ) 1 bubmmorexa [JOK
- DTOPO % 8 https://m.edsoo.ru/ffoc3be8
MaTepuaIbHOW TOUKU
9 CBobOoaHOe mageHue. Y CKoOpeHue 1 bubmuorexa [JOK
CBOOOTHOTO Ta/IEHUS https://m.edsoo.ru/ffoc39cc
10 3akoH BceMUpHOro TaroreHus. Cuia 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c39cc

TAXKCCTH. HepBaﬂ KOCMHYECCKaAsA CKOPOCTh

https://m.edsoo.ru/ff0c3d00

bu6mmorexa [IOK

11 Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koagpuuuent tpenus. Cuna

12 COHpOTII)/IBJ'ICHI/Iﬂ HI()ll)/Iq),Z[BI/I}KeHI/II/IID Tena B bubnmorexa LIOK

https://m.edsoo.ru/ff0c3f76

XKUJKOCTU WU ra3e
IToctynaTenbHoe U BpaliaTeiabHOE ABUKEHNE

13 a0COIFOTHO TBEPIOTO Teda. MOMEHT CHUIIBI. bubnmoreka [JOK
[1nedo cunbl. YciioBUst paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
NmMnynbsc maTepuabHOW TOYKH, CUCTEMBI

14 MaTepuaIbHbIX To4YeK. IMIynbe cuiibl. 3aKoH bubnuoreka [IOK
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKECHUE
Pabora u moutHOCTH critbl. Kunernaeckas

15 SHeprust MmarepuanbHoil Touku. Teopema 00 bubamorexa [OK
W3MEHEHUH KHHETHYECKONW SHEPTHH https.iin.els00.MTHC2502

16 Tpernii 3akoH Hbr0TOHA [U1s1 MaTEpUAIIBHBIX bubnuoreka LIOK
TOYEK https://m.edsoo.ru/ff0c3be8
ITorenunanpHas sHeprus. [loTeHunanbHas

17 SHEPTUs yrnpyro aepopMUPOBAHHOMN bubnmnoreka [JOK
npykuHbl. [loTeHnManbHas SHeprus Teina https://m.edsoo.ru/ff0c461a
BOJIN3M IOBEPXHOCTH 3eMITU
[ToTeHunanbHbIe M HENOTEHIUATbHBIE CUJIBI.
CBs13b pabOTHI HEMOTEHIMATBHBIX CHII C

18 M3MEHEHHEM MEXaHUYEeCKOM 3Heprun bubmmorexa LIOK

CHCTEMBI TeJl. 3aKOH COXpaHCHUA
MEXaHU4YEeCKOH OHCPIrun

https://m.edsoo.ru/ff0c478c



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas pabota «McciaenoBanue cBsizu
paboThI CHIIBI C U3BMEHEHHEM MEXaHHUECKON
SHEPrUM Tejla Ha IPUMEPE PaCTSHKEHUS
PE3UHOBOIO KIyTa»

20

Kontponbnas padora Nel mo teme
«Kunemaruka. [{lunamuka. 3akoHbI
COXpaHEHUs B MEXAHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
neuxenue. Auddysus

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

22

XapakTep ABUKECHUS U B3aUMOJECUCTBUSA
4acTUL BelecTsa. Moaenu cTpoeHus ra3os,
AKHUJKOCTEH U TBEPABIX TEI

23

Macca mouekyin. KoimuecTBo BeniecTna.
[Toctrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temneparypa u e
n3mepenue. [lkana remneparyp Llenscus

25

Uneanpusiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AGcomtoTHas TeMIepaTypa Kak Mepa cpeaHeit
KMHETUYECKOM SHEPTUH IBUKEHUS MOJIEKYIL.
YpasHenue MenaeneeBa-Knanelipona

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ["a30BBIC 3aKOHBI

28

JlabopaTtopHas pabota «VccrenoBanue
3aBHCHMOCTH MEXIY ITapaMeTpaMu
COCTOSIHUS pa3peKEHHOTO Ta3ay

29

I/I30HpOHCCCH B UACAJIbHOM ra3€ u ux
rpa(bﬂqecxoe MMpEaACTaBJICHUC

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



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

BHyTpeHHss sHeprusi TepMOJMHAMHYECKON
CUCTEMBI U CIIOCOOBI €¢ U3MEHEHUSI.

Bbu6mmoreka [JOK

30
KonngectBo Temnorsl u padota. Buyrpennss https://m.eds00.ru/ff0c5952
SHEPrusl OJHOATOMHOTO UEAIBHOTO rasa
bu6mmoreka [IOK
31 Buget TerionepeAasn https://m.edso0.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTD BEIIECTBA.
32 KonunuecTBo TEMIo0ThI py Temionepeaaye bubamorexa LHOK
y P peAate. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHslii Iporiecc
33 [lepBblil 3aKOH TEPMOJIMHAMUKHU U €70 bubnuorexa [JOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTh po1ieccoB B PUPO/IL. bubnunoreka [JOK
BTopoii 3ak0H TepMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunuun nevictus u KI1J[ TermoBoit bubmuoreka [JOK
MaIlIMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITIJ{
37 DKOJOTHYECKHEe MTPOOIEMBI TEMJIOIHEPTeTUKU
38 O6o6matonuit ypok «MonexkynspHast bubnuorexa [JOK
¢uznka. OCHOBBI TEPMOANMHAMUKI https://m.edso0.ru/ff0c6938
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
KonTponbnas padota Ne2 o reme
39 <<MI:1F::KHI;§{ T{Eﬂ ¢u3nka. OCHOBBI Bubnuoreia OK
YAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
AOCom0THAS U OTHOCHUTEJIbHAS BIAXKHOCTD bubmuorexa [JOK
41 .
Bo3ayxa. HacelmenHslil map https://m.edsoo.ru/ff0c64d8
42 Tsepnoe teno. Kpucramimueckue u bubnuorexa [IOK

amopdHbIe Tesa. AHU30TPOIINS CBOUCTB

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
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https://m.edsoo.ru/ff0c65f0

KpucTauioB. JXKuakue Kpucrauibl.
CoBpeMeHHBIE MaTEepUAIIbI

43 [InaBnenue u kpucramumszanus. Y genbHas bubmmoreka [JOK
TertoTa miasienus. Cyonumanus https://m.edsoo.ru/ff0c6708
Bbu6mmorexa [JOK
44 0
¥/PaBHCHIE TEILIOROTO bananca https://m.eds00.ru/ff0c6820
45 DnekTpusanus Tell. IIESKTPUICCKUM 3aps/l. bubnuoreka [IOK
JIBa BHJa BIIEKTPUYECKUX 3aPsiI0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHWKY, TUIIEKTPUKH U
46 H(E)J'I IIOBO HIiIKI/I 3aK(I:H COXpaHEHUst bubmorera [JOK
YHPOBOA ' P https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiaa
47 B3aunmopeiictBue 3apsnoB. 3akon KynoHa. bub6mnoreka [IOK
ToueyHblil 2EKTPUYECKUAN 3apsi https://m.edsoo.ru/ffOc6ced
Hanpsk€HHOCTB 2JIEeKTPUUYECKOTO MO,
48 [IpuHUUMI Cyneprno3uLINK JIEKTPUIECKUX bubmmorexa LHOK
P UH yiep 5 . P https://m.edsoo.ru/ff0c6df2
nosieit. JIuHuu HanpsHKEHHOCTH
49 Pabora cui 3nekTpocTaTuyecKoro moJisl. bubnuoreka LIOK
IloTennuan. PasHocTh IOTEHIIUAJIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKY U TUANEKTPUKH B
50 3J1peI<T I([)CTaTI/ItIeI([:KOM HOl:J)'Ie bubmmorexa [JOK
P ) https://m.edsoo.ru/ff0c7018
JlusnekTpuueckasi HpOHUIAEMOCTh
bu6mmorexa [JOK
51 S K
dueirpoemiocte. Korzencarop https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOPA. bubnmoreka [JOK
OHeprus 3apsHKEHHOI0 KOHAEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHnas pabota "U3mepenue
ANEKTPOEMKOCTH KOHEeHcaTopa"
54 [IpuHuun geicTBUA U TPUMEHEHUE



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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https://m.edsoo.ru/ff0c72c0

KOHJICHCATOPOB, KOMMMPOBAIILHOTO arapara,
CTPYHHOIO IpUHTEPA. DNEKTPOCTaTUYECKAS
3amuTa. 3a3eMJICHHE JIEKTPONPUOOPOB

55

DIJIEKTPUYECKUI TOK, YCIOBUS €ro
cymectBoBaHus. [locrosauusiil Tok. Cuia
toka. Hanpspkenue. ConporuBiienue. 3akoH
Owma 1t yyacTka 1emnu

56

[TocnenoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCTMHEHNE TPOBOIHUKOB.
JlaboparopHas padota «/3yuenue
CMEILIAHHOTO COCTUHCHHUS PE3HUCTOPOBY

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

57

PaboTa 1 MOUTHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxoynsa-Jlenna

bub6mnoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 TOJIHOM (3aMKHYTO)

aeKTpru4ecKon nenu. KopoTkoe 3aMblkanue.

Jlaboparophas padora «M3mepenue I/1C
MCTOYHUKA TOKA U €r0 BHYTPEHHETO
COITPOTHBIICHUS»

bub6mnoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHask IPOBOJAUMOCTh TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb

60

DnexTpuueckuil Tok B Bakyyme. CBoicTBa
AJIEKTPOHHBIX ITYYKOB

61

[TonynpoBoIHUKH, UX COOCTBEHHAS U
MpUMeECHas MpoBOAUMOCTh. CBoMCTBA p—N-
nepexoa. [lomynpoBogHIUKOBBIE TPUOOPHI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTpUYECKUN TOK B pacTBOpax U

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

pacrmiaBax 3JeKTPOIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUAITMS.
DIIEKTPOJIN3

DJIEKTPUUYECKUH TOK B ra3ax.

. . bu6mmoreka [IOK
63 CaMOCTOSATEIbHBIN U HECAMOCTOSTEIIbHBIN 1
https://m.edsoo.ru/ff0c84ae
paszpsa. Mounnus. [1na3ma
DNeKTpUYECKHE MPUOOPHI U YCTPOHUCTBA U UX
64 1} aKTI/II)‘leCKOC 1} I/II)MCHSHI/IG };'I IZIBI/IJ'Ia 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
. bu6mmorexa [{OK
1
65 O06o06marmui ypok «3JIeKTPOITHAMIKAY https://m.edsoo.ru/ff0c88be
KonrtponsHast padora Ne3 o teme
66 «Qnekrpocraruka. [loctosHHbIN 1 bubnnoreka [JOK
JIEKTPUYECKUI TOK. TOKHM B pa3iIM4HbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
67 PesepBHbIit ypok. O0o0maronmii ypok mno 1 bubnuoreka LIOK
temam 10 knacca https://m.edsoo.ru/ff0c8c56
68 PezepBHblit ypok. O60061maromuii ypok no 1 bubnuoreka LIOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
(]
JIE-H Tema ypoka Beero Kontpoasnbie | IlpakTnyeckue fI[:;‘?EHI/Iﬂ :)Ig[?a[;zil;fenbﬂme
padoThbI padoTbI pecypenI
[TocTostHHBIC MarHUTHI U UX

1 B3auMOJIeicTBHE. MarHUTHOE MOJIE. 1 bu6mmoreka [IOK
Bekrop MaruuTHON MHAYKUMH. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM UHIYKLIUH
MarauTHoe 1oJie MPOBOIHUKA C

5 ToKOM. OnbIT DpcTena. 1 bubnuoreka [JOK
BzaumopeiicTBre NpoBOHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlaboparopHnas pabota «3yuenue 1 1 bubnuoreka [JOK
MAarHUTHOTO IOJIs KATYLIKHA ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK € TOKOM. Cuia Ammepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuorexa [JOK
«Uccnenosanne neicTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha PaMKy ¢
TOKOM)

JlelicTBEe MarHUTHOT'O MOJIS Ha

5 JBHKYILYIOCS 3apsDKCHHYIO YaCTHUILY. 1 bubnuoreka [IOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKkTpoMarHuTHas uHayKuus. [lotox

6 BEKTOpa MarHuTHOM nHaykiuu. J/1C 1

WHIYKIIUW. 3aKOH 3JI€KTPOMAarHUTHON



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

uHaykiuu Gapanes

JlaGopaTopHnas pabora
«HccnenoBanue siBICHUS
AJNIEKTPOMArHUTHON WHIYKIIUNY

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTH. SBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
OHeprust MarHUTHOT'O MOJIs KaTyLIKH ¢
TOKOM. DJIEKTPOMAarHUTHOE OJIe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
3JIEKTPOMAarHUTBI, 3JIEKTPOJABUTaTENb,
YCKOPHUTENH JIEMEHTapHbIX YaCTHII,
WHIYKINOHHAs I1eYb

10

O6o06maromuit ypok «MarautHoe
nose. DJIeKTPOMarHuTHasE MHTyKIIUS

bubmuoreka [[OK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«Mar"uTHoe ToJI€e.
DNIEKTPOMAarHuTHask UHIYKLIHS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CBo06oiHbIE MEXaHUYECKHE
Kosiebanus. 'apMoHnUeckue
KosieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHUH.
[TpeBparienue sHEprun

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

13

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KojeOaHui Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE

bu6nmorexa [JOK
https://m.edsoo.ru/ff0cb820



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
https://m.edsoo.ru/ff0cb820

OJICKTPOMAardiuTHBIC KoJIeOaHMS B
nacaJIbHOM Koyie0aTeIbHOM KOHTYpC.
AmnHanorus MECXKAY MCXaHUYCCKUMU U
SJICKTPOMAariuTHBIMHA KOJICOQHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHEHHSI YHEPTUHU B UACATHHOM
K0JIeOaTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBieHure O 3aTyXarOIIUX
KoJieOaHusX. BbIHYXIeHHbIE
MexaHuueckue kojiebanus. Pesonanc.
BreiHyKIeHHBIC 3JIEKTPOMAarHUTHBIE
KoJieOaHus

bubmuoreka [[OK
https://m.edsoo.ru/ffOcbb86

17

[lepemennbIit TOK. CHHYCOU1aTbHBII
MepeMEeHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUTUTYIHOE U
JICUCTBYIOILEE 3HAYCHHUE CHIIBI TOKA U
HaIpsKEHUs

bub6mnoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpoussoacTso,
nepegaya u norpedieHue
3JIEKTPUYECKON SJHEPTUU

19

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUYECKOr0 3BOHKA,
reHeparopa nepeMeHHOro TOKa,
JIMHHM 3JIeKTpornepenay

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
MIPOU3BOJICTBE AIEKTPOIHEPTHH.
KynpTypa ncnonb3zoBanus
3JIEKTPOIHEPTUH B MOBCEAHEBHOM
KU3HU



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

MexaHHUEeCKUE BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuon. Ckopocth

Bbub6morexa [JOK

21 pacnpoCTpaHEeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle v MPOJOJIBHBIE BOJIHBI
29 3Byk. CKOpoCTb 3ByKa. ' poMKOCTH bubnmoreka [JOK
3ByKa. Boicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX
23 cBoOMCTBa U ckopocTh. [1kana bubmmorexa [JOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[TpuHIMIB paTuOCBI3U U
24 TeyneBuieHus. Pa3BuTue cpeacts
cBsa3u. Paguonokanys
o5 KonTtponsnas padora «Konebanus u bubnuorexa LIOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[TpsiMonMHEHOE pacpoCcTpaHeHKe
26 CBETa B OJTHOPOJHOM CpeIE. bubnuorexa [JOK
Toueunslil HCTOYHUK cBeTa. JIyy https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceeta. [loctpoenue bubmorexa LIOK
N https://m.edsoo.ru/ffOcd4e0
n300pa’keHHi B TJIOCKOM 3epKaiie
[Ipenomnenue ceera. [lonHoe
28 BHyTpeHHee oTpakeHue. [IpeaenbHblii bubnuoreka LIOK
YTOJI TTIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakeHUs
29 JlaGopatopHas pabota «M3mepeHue bubnuoreka [IOK
ITOKa3aTelIsl MPEJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenne n3o0pakeHUl B bubnmorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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nuH3e. Popmysia TOHKOM JIMH3BI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHnas pabora

31 «H ccmenoBanue CBOWCTB
M300paXCHUI B JIMH3aX)»
Hucnepcus cBeta. Cl10XKHBIN COCTaB
39 6enoro ceera. Lger. JlaGoparopnas
pabora «Habiroenue nucriepcuu
CBETa»
33 WnTepdepennus ceera. Audpakius bubnuoreka [IOK
cBera. JIudpakinonHas pemerka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
ITonmapuszanums ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue npuOOpPbI U yCTPONUCTBA U
yCIIOBUS MX O€30MaCHOTO MPUMEHEHHS
['paHuUIBI TPUMEHUMOCTH
36 KJIacCUYeCKOM MexaHuKH. [Toctynarsl bubnuoreka [JOK
CIICLIMATIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEJIBHOCTH
OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH.
37 3aMeqneHne BpeMEHH U COKpaIleHUE bubmorexa LIOK
P P https://m.edsoo.ru/ffOcfad2
JUTMHBI
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON
38 yacTunbl. CBSI3b MACCHI C DHEPTHUEN U bubmmorexa TIOK
' p https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUS MOKOS
KonTponbhas padora «Onrtuka.
. bubmuotexa [JOK
39 OcCHOBBI crIeIMATILHON TEOPUU

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



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
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https://m.edsoo.ru/ff0cf6f0

®otounbl. Dopmyna [1nanka. DHeprus

bu6mmorexa [IOK

40
Y UMITYJIBC pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG 110K
HOIHnoTEKA
41 .0 A.T.
pororpexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl poTor(pdexTa. YpaBHeHHE
42 3ﬁHH.ITC§H3, nq;)l(pq)oma(b(;ema bubmmorexa LIOK
A ' https://m.edso0.ru/ff0d015¢
«KpacHas rpanuna» pororddexra
Hasnenue cBera. Onwite [1. H.
43 JlebGeneBa. XuMHUYECKOE NEHCTBUE bubmaorexa [IOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOe IPUMEHEHHE:
44
doTo37EeMEHT, GOTOIATUHK,
COJIHEUHAas OaTapesi, CBETOIHO]T
45 Pemenne 3amay mo teme «DJIEMEHTHI bu6mmoreka [JOK
KBAHTOBOM ONTHKH) https://m.edsoo.ru/ff0d0302
Mogenn atoma Tomcona. OnbBITEH
46 Pesepdopna o paccesHuro o-gactu bubnmorexa [IOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bu6mmoreka [JOK
47 I1 b
OCTYIATR bopa https://m.edsoo.ru/ff0dOafa
H3nyuenue u moriomeHne GoToHOB
48 o H};Iqe exoJie aTOMEIl.-u co H(()II)“O OBHSI bubnnorexa [IOK
p pexon . a P https://m.edsoo.ru/ff0d0Oafa
SHEPTHUH Ha Apyrou. Bumpl ciekTpon
BomaHoBEIe cBOlicTBa yacTull. BoaHEI
. A bubmuoreka [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOM AyaJlu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYXXICHHOC U3JIYUYCHUEC

50

OTkpbITHE PagOaKTUBHOCTH. OTBITHI
Pesepdopaa no onpeneneHuo coctaBa
PaZMOaKTUBHOTO U3TY4YCHHUS

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

51

CsoticTBa anbda-, 6era-, ramma-
u3ny4yeHus. Bnusaaue
pPaJMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

52

OTkppITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacmar.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. ['amma-usiydenue

bubmuoreka [[OK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepubie peakuuu. S nepHbii
peaxTop. [Ipobnaembl, IepCrneKTUBHI,
SKOJIOTUUYECKHE ACTIEKTHI S1€PHOI
SHEPreTUKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULlbl. OTKpPBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PEruCTPaLMK DJIEMEHTAPHBIX YaCTHLI.
Kpyrnslii cron «@yHaaMeHTalbHbIE
B3auMoaelcTeusa. EnMHCTBO
(bu3nYeCcKOi KapTUHBI MUpa»

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

55

Bun 3Bé3mH0r0 HeOa. Co3Be3nus,
HpKI/Ie 3Bé321])1, IIaHETHBI, UX BUIUMOC
nBroxenue. ColIHEUHas cucreMa

56

Connue. ConHeuHast akTUBHOCTb.
Hcrounuk sneprun CosHIa 1 3B€3]1



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

57

3BE3/b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
nocJeIoBaTeaIbHOCTH. BHyTpeHHee
cTpoeHnue 3B¢311. COBpeMEHHBIE
MIPEICTABJICHUS O IPOUCXOXKICHUH U
sBostrorny CoJiHIA U 3BE3N

58

Muneunsiii [1yte — Hama ['anakTuxa.
IMonoxxenue u nuxenue CoyHIIA B
lNanaktuxke. ['anaktuku. YepHbie
JBIPBI B SIAPax TaJIAKTHK

59

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bosbmoro B3psiBa.
PenukToBoO€ n3nydeHue.
MeraranakTuka

60

Hepemennsie mpobieMbl aCTPOHOMHH

61

KontponbHas pabora «dneMeHTbI
ACTPOHOMHUU U aCTPOPHUIUKU»

62

O6o0matomuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMATbHOM B
ATUYECKON cdepax AeaTeTbHOCTH
YyesioBeKa

63

O6o0matomuii ypok. Pois u Mecto
(bU3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE MHUpa

64

Ob6o06maromuit ypok. Posb
buznueckoil Teopun B GOpMUPOBAHUHU
npeCcTaBiIeHu 0 PU3NIECKOM
KapTHUHE MUpa




O6o6maromuii ypok. Mecto
(bU3UYECKON KapTUHBI MUpa B 001IIEM

65 1
PSY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEJICTABICHUMN O IPUPOJIE

66 Pe3epBHbIil ypok. MarHutHoe nosJe. 1
DNeKTpOMarHuTHast MHAYKIIHS
Pe3epBHblii ypok. Ontrka. OCHOBBI

67 CIIeIMaILHON TEOpUH 1
OTHOCHUTEIbHOCTH
Pesepnniit ypok. KBantoBas ¢usuka.

68 DJIEMEHTHI aCTPOHOMUU U 1 bubmorexa HOK

https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. nmon
penaxmueit [TapdentreBoit H.A., Akiinoreproe o0miectBo «M3aaTenbeTBo
«ITpocsemieHue»

» ®usuka, 11 knacc/ Msxkumies I'.J1., byxosues b.b., Yapyrun B.M. nox
penakiueii [TapdpentreBoii H.A., AkiinonepHoe o01iecTBo «31aTenbcTBO

«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJIA
PrimkeBny A.Il. ®usuka. 3agaunuk 10-11 xiracc mocoOue mis
0011e00pa3oBaTeNbHBIX YUPEIKICHUM.

Caypos IO. A.

®wusuka. [loypounsie pazpadorku. 10 kiacc : mocodue st

00111e00pa3oBaT. OpraHu3aiuit

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

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