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MNOACHUTEJIBHAS 3AIINCKA

LlenTpel 0Opa3oBaHMsI €CTECTBEHHO-HAYYHOM HANpaBI€HHOCTH «Touka
pOCTa» CO3[aHbl C LEIBI0 Pa3BUTHS y OOYYaIOIIMXCA E€CTECTBEHHO-HAYYHOM,
MaTeMaTUYEeCKOH, nHpOpMaAITMOHHON IPaMOTHOCTH, dbopmupoBaHUs
KPUTUYECKOTO M KpPEATUBHOTO MBINIJICHUSI, COBEPIICHCTBOBAHUS HAaBBIKOB
€CTECTBEHHOHAYYHON HANpPABJICHHOCTH, a TAKXKE JJIs MPAKTUYECKONM OTpabOTKHU
y4eOHOro Matepuaia 1o yueOHsIM npeameram «dusukay.
enr u 3amaum Peanmuzanmsi OCHOBHBIX 00111€00pa30BaTENbHBIX MPOTPAMM I10
y4eOHBIM MpeAMETaM E€CTECTBEHHOHAy4YHOW HAMpaBJIEHHOCTH, B TOM YHCIIEC B
paMKax BHEYpPOUHOU AESITEIbHOCTH 00yYarOIIUXCsl.
Pa3zpaboTkanpeanuzaiuspa3HoypOBHEBBIX JOMOJHUTEIbHBIX0011I€00pa30BaTEIbH
BIXIIPOTPAMMECTECT BEHHO-HAYYHOW HAIPaBJIECHHOCTH, & TAKKE€ MHBIX MPOTPaMM,
B TOM YHCJI€ B KAHUKYJISIPHBIHN IEPHO/.
Bogiieuenue yyanuxcsi B IpOEKTHYIO J€ATEIbHOCTb.

Coznanue nentpa «Touka pocta» mpeamnosiaraeT pa3BUTHE 00pa30BaTEILHOMN
UH(QpPacTPYKTYphl 0011€00pa30BaATENbHON OpraHnu3ali, B TOM YKCIIE OCHAIICHHE
o01reo0pa3oBaTeNbHON OpraHu3allii KOMITBIOTEPHBIM U UHBIM 000pYA0OBaHUEM:
000py1I0BaHUEM, CPEICTBAMHU O0YUEHUS ¥ BOCITUTAHUS AJIs1 U3YUEHHUSI (B TOM YHUCIIE
HKCIIEPUMEHTAJILHOT0) MPEAMETOB, KYPCOB, JUCHUILINH (MOYJIEH) €CTECTBEHHO-
HAay4YHOM HANpaBJIICHHOCTU NPU peain3allid OCHOBHBIX 00I€00pa30BaTesIbHbBIX
IpOorpaMM M JIOMOJHUTENBHBIX 00I1e00pa3oBaTeIbHbIX MPOrpaMM, B TOM UHUCIE
JUISL pacIIMPEHUs COAepKaHusl yueOHbIX npeamMeToB «Dusuka» 000py10BaHUEM,
cpeacTBamMu  OOydeHHsT M BOCIHUTaHUS Uil  peaju3alud  [porpaMm
JOTIOJTHUTENBHOTO 00pa30BaHusl €CTECTBEHHO-HAYUYHON HANPaBICHHOCTEN;

[MudpoBas mnabopaTopuss KapAWHAIBHBIM O0pa30M H3MEHSAET METOANKY H
CONlep)KaHUE  DKCIIEPUMEHTAIBLHOW  JCSITEIIbHOCTA W TOMOTAaeT  PElIUTh
BEITIICTICpeUNCIICHHBIC TpoOaemMbl. [lupokmii crekTp HHUQPPOBBIX TATYMKOB
MO3BOJISET YYAIIUMCS 3HAKOMUTBHCS € IMapaMeTpaMu (PU3HUECKOT0 SKCIICPUMEHTA
HE TOJIbKO Ha KauyeCTBEHHOM, HO M Ha KOJUYECTBEHHOM ypoBHE. C TOMOIIBIO
1upoBOI JTabOpaTOpUU MOKHO MPOBOJUTH JJIUTEIBHBIN SKCIEPUMEHT JaXKe B
OTCYTCTBUU dKcriepuMeHTaTopa. [Ipu aTom nsmepsiembie JaHHBIC U PE3yIbTaThI UX
00paboTKH 0TOOPAKAIOTCS HEMOCPEICTBEHHO HAa YKpaHE KOMIIBIOTEPA.

B mpomecce dopmupoBaHUS JKCIEPUMEHTANBHBIX YMEHUH TO0 (QU3UKe
YUAIUNACS YYUTCS TPEACTABIATh WHMOpPMAIUI0O 00 WCCICIOBAHUHM B YETHIPEX
BUJIaX: B BepOATLHOM: OMUCHIBATH IKCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIEITh
AKCIIEPUMEHTA, PUKCUPOBATH BHUMAHUE HA U3MEPSIEMbIX (PM3UYECKUX BETMINHAX,
TEPMHHOJIOTHH,



B TaOJMYHOM: 3aIlOJIHATH TAOJUIIBI JaHHBIX, JICKANUX B OCHOBE IOCTPOCHUS
rpagukoB (IIPH 3TOM Y ydYaIlMXCs BO3HHUKAET IEPBUYHOE IPEIACTABIICHUE O
MaciTadax BeJIUYKH);

B TpadUUYeCKOM: CTPOUTh TpauKU MO TAOIMYHBIM JaHHBIM, YTO TO3BOJIAET
MEPEUTH K BBIIBIDKCHHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MKy (GPU3MUeCKUMH
BeJIMYMHAMU (TIPH 3TOM YYHUTENb IOKa3bIBaeT MPEHUMYIICCTBO B BHU3YaTH3aI[HH
3aBHCHMOCTEH MEXIy BEJIMUYNHAMU, HATJISTHOCTH K MHOTOMEPHOCTD);

B aHAIWTHYECKOM (B BHJE MaTEeMAaTUYECKUX YpPaBHEHUH): TMPUBOJUTH
MaTeMaTHUECKOE OMMCAaHUE B3aUMOCBSI3U (PM3HMUECKUX BEIIMUNH, MATEMaTHIECKOE
000011IeHHE TTOTYYEHHBIX PE3yJIbTATOB.

[Mudpossie nabopaTopry MO3BOJISIIOT CYIIECTBEHHO 3KOHOMUTH BPEMS, KOTOPOE
MO>XHO TIOTPaTUTh Ha (POPMUPOBAHHE HCCIEAOBATEIBCKUX YMEHUHN YydalIuxcs,
BBIPAXKAIOIIUXCS B CICAYIONINX TEUCTBUSIX:

ONpENENECHUE  MPOOJIEMBI; MOCTAHOBKA  HMCCJENOBATEILCKOW  3a/Jauu;
IJIaHUPOBAHUE, PEUICHUE 3a/1a4M, BBIJIBIDKCHUE TUIOTE3, MOCTPOCHUE MOJICIICH,
AKCHEPUMEHTAJIbHAS IPOBEPKA TMIIOTES.

[Iporpamma 1o ¢usuke 0a30BOrO0 YypOBHSI Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUU K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeIbHOM Mporpammsbl, npeacTaBieHHbx B OI'OC
COQO, a Taxke c¢ yuérom denepaqbHON pabodeil MporpaMMbl BOCIHTAHHS H
KOHLEMLIUKA TpenojiaBanust yuyeOoHoro npeamera «Pusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon deneparum, peAU3YIOIIUX OCHOBHBIE
oOpa3oBaTeIbHbIE TPOrPAMMBI.

ConmepxaHnue mnporpamMmbl 1O (U3MKE HaNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux ¢u3rKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K mIaHUupyeMbIM
JMYHOCTHBIM, MPEIMETHBIM H METANPEIMETHBIM pe3ybTaTaM OOyUEHHsI, a TAKKe
YUUTBHIBAET HEOOXOAUMOCTh peaju3ali MEXKIPEAMETHBIX CBA3€il (U3MKH C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU IpeIMeTaMu. B Hell onpenensitoTcsi OCHOBHbBIE
1EeIU U3y4eHus: (GU3UKHU Ha YPOBHE CPEAHEro oOIIero o0pa3oBaHus, MIaHUPYyEMbIe
pe3ynpTaThl OCBOCHHA Kypca (PHU3UKU: JMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no (pu3mKe BKIIOYAECT:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMSI Kypca (PU3MKKU Ha Oa30BOM YpPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;
e conepkaHue yuebHoro npeamera «Pusrka» mo rogam o0ydeHusl.



®duszuka Kak Hayka O HamOoJjiee OOIMX 3aKOHAX HPHUPOABI, BHICTyHas B
KauecTBe y4eOHOI0 IMPEAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IPEIMETOB, TOCKOJIBKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHUOIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHWWA  ONpelessieT  XapakTep M pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B cpepe SHEPreTUKHU, TPAHCIIOPTa, OCBOEHUS KOCMOCa,
IIOJIyYEHHUsS] HOBBIX MAaTEPHAJIOB C 33JaHHBIMU CBOMCTBaMH U Apyrux. M3ydenue
(U3MKN BHOCUT OCHOBHOM BKJIaJ B (POpMHpPOBAHHE €CTECTBEHHO-HAYYHOU KapTHHbI
Mupa oOydarouuxcs, B (OpPMUPOBAHME YMEHHI NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS [IPU BBINIOJHEHUN UMHU YYEOHBIX UCCIEAOBAHUM.

B ocHoBY Kypca (pu3mku i1t ypoBHsI CpEeHETO 00111ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3lesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesn cenepanuzayuu. B cooTBeTcTBUM € HeW MaTepuan Kypca (U3HKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEUIECTBE U
noJie.

Hoea eymanumapusayuu. EE peanuzanus mnpeanosiaraeT HUCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypce hbusuku npemnonaraet 3HakoMCTBO
C IIMPOKUM KPYIrOM TEXHUYECKHX M TEXHOJIOTMUECKMX MPHIOKEHUN H3yYEHHBIX
TEOPUN U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

CrepXHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKKM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBIAIOTCS (U3MUecKue Teopuu ((popMHUpOBAHUE MPEACTABICHUIN O
CTPYKTYpE MOCTPOEHUsI (PU3NYECKON TEOpUH, posii PyHIaMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O PUPOJE, IPAHULIAX IPUMEHUMOCTH
TEOPHIA, /ISl ONMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peanu3yercs MpexIie
BCEro 3a CYET OPraHU3alMU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIMXCs.



Jlyist 6a30BOTO YPOBHA Kypca (PU3UKU — 3TO UCIOJIB30BAHNE CHCTEMBI ()POHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no ¢u3nke OOBEAMHEHBI B OOLIMI CIMUCOK YYEHHYECKUX MPAKTHUECKUX padoT.
Boijenenre B yka3aHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJUMBIX IS
KOHTPOJISL U OLICHKHU, OCYIIECTBIISICTCSl yYaCTHUKaMHU 00pa30BaTeIbLHOrO Mpolecca
UCXOMsl M3 OCOOCHHOCTEH IIaHMPOBAaHUS W OCHaleHUs KabuHera (usuku. [lpu
3TOM OO0ECIeUnBaeTCs OBJAJCHUE OOYYalOIIMMHUCS YMEHUSMU TMPOBOJUTH
KOCBEHHbIC HM3MEPEHUS, UCCIEIOBaHUS 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH U
MIOCTAaHOBKY OIIBITOB 11O MTPOBEPKE MPE/TIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHKE yesI€TCs PEIICHNIO paCUETHBIX U KAUECTBEHHBIX 3a]1a4.
[Tpu 5TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
buznyecKkoil MOAENbI0, TO3BOJIAIONIME TPUMEHSATH HW3YUYCHHBIE 3aKOHBI M|
3aKOHOMEPHOCTH KakK M3 OJHOIO pasjiena Kypca, Tak M UHTETpUpYs 3HAHUSA W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHUs HA
OOBbsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUN M TPOIECCOB B OKPYXKaIOIICH
KWU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIU ISl CUTYyallMd MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedboBanusimu @I'OC COO k MaTepraibHO-TEXHUUECKOMY
obecrnieyeHn0 y4eOHOTro mponecca 0a30BbIil YypoBeHb Kypca (DU3MKU Ha ypOBHE
cpeaHero oOiiero 00pa3oBaHMsS JOKEH HM3y4aThCs B YCIOBHUSIX MPEIMETHOTO
KaOuHeTa (PU3MKU WIM B YCIOBUSX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOTr0 IUKiIa. B kaOmHeTe (M3MKH JOJDKHO OBITH HEOOXOIUMOE
JabopatopHoe 00OpyJOBaHWE [JIsl BBIMOJIHEHHUS YKa3aHHBIX B IMporpamme Mo
¢u3MKe yYeHUUECKUX NMPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000PYA0BaHHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHUE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIATIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M OO0ECHeurMBaeT IMOCTaHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBJICHHUH M  TMPOIECCOB, OMIUPUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe o0O0OpyIOBaHHE [JII YUYCHUYECKUX TMPaKTHYECKUX pabdboT
dbopMupyeTcss B BHJI€ TEMAaTUYSCKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemaTMueckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
UCTIOJIb30BaHUU aHAJOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K Hay4YHOMY

U3YYEHUIO TPUPOJbI, PA3BUTHUE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;



pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE TIO3HAHUA U (HOPMHUPOBAHHE
MCCIIEI0BATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJIICHUSIM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yYeHHsI OCHOB
CTPOEHUS MaTepUU U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMHpoBaHUEe YMEHUH OOBICHATH SIBJICHUS C  HCIOJIb30BAaHUEM
bu3nyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

dbopMupOBaHUE TPEICTABICHUNA O POJIM (UMUKH ISl Pa3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

I[OCTI/I}KGHHG OTHX ueneﬁ oOecrneynBaeTcs peUICHUEM CICAYIOIIUX 3aJ1da4 B
IMpOoLCCCC NU3YUCHUS KypcCa (1)I/I3I/IKI/I Ha YPOBHC CPCIHCTO O6HI€FO O6pa3OBaHI/IHI

pUOOPETEHNE CUCTEMBI 3HAHUM 00 00IINX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSX, BKIIOYAs MEXaHUKY, MOJEKYJApHYIO (UBHUKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(U3UKH;
dbopMUpOBaHHE YMEHHMH NIPUMEHATh TCOPETHUUCCKHWE 3HAHUA IS
OOBbsSICHEHUs (PUBMYECKUX SBJICHUH B TIPUPOJIEC U I TPUHATHUS
MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOMW KU3HH;

OCBOCHHE CIIOCOOOB PpEIICHUS Pa3JIMYHbIX 3aJad C SBHO 3aJaHHOMN
(bU3MYeCcKOr MOJEIbI0, 3aJad, IOAPa3yMEBAIONINX CaMOCTOSTEILHOE
co3JlaHue (PU3NUECKON MOJCIH, aJICKBATHOU YCIOBHUSM 3aJ1a4H;
NMoOHMMaHue (U3UYECKUX OCHOB M MPUHIIUIIOB JCHCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHYECKUX MPOLECCOB, X BIUSAHUSA HA OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METOJaMH CaMOCTOSTEIBHOTO IUIAHUPOBAHUS W MPOBEACHUS
(U3NYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIIpeTaluu HH(POpPMAIUH,
ONpPEAEIECHUS JOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IAaHUE YCIIOBHM ISl PA3BUTHSI YMEHUU MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wu3ydenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
oOpazoBanus oTBoAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipenymaraemerii B mporpamMme 10 (U3MKE TMepedcHb JIAOOPAaTOPHBIX M
MPAKTUYECKUX PalbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD

MpoOBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBHUIYATBHBIX
O0COOCHHOCTEHN 00yJaroInXCA.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnuecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto du3uku B GOpMUPOBAHUM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIeHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuonuHeitHoe nBrkeHuE. [[BUKEHNE MATEPUAIBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 7151 MaTepuaibHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUs U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

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

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOIIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUsS HWMITYJIhCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [loTeHIIManbHAas SHEPTHs Tea BOJIMU3HU MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJNIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATHX Mojeleil. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens uneanbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISIPHO-
KMHETUYECKOW TEOpUM HACAIbHOTO raza. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOTO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TemwtoBoil mamwmHbl. [{ukn KapHo m ero xo3dgdumueHT mojae3HOTo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpazoBanue u KoHjeHcauus. Vcnapenue u kurneHnue. AOCOIIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Matepuaibl. [lnaBienue u
KpUcTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomwl

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. /[Ba Buaa 3neKTpUUEeCKUX 3apsiioB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  I[IpuHuumn



CYyNEPHO3ULIMKU 3IEKTPUUECKUX Mojied. JInHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora anektpuyeckoro Toka. 3akoH Jxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

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

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M paciiaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpuyeckuii Tok B ra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSATENIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKUA TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTDb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, ux rpauKu U CBONCTBA, TPUTOHOMETPUUYECKUE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHUE B KUBOU mpupoje, nuddysus, ocMmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEN U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOMAIIUIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKasl 3alllUTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoeiiCTBIE TOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKUMU. KapTuHa NMHUKA MAarHUTHOM WHIAYKUIHUM T10JIS
NIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MarHuTHOTO TOJI JUIMHHOTO MPSMOrO IMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM 1oJie. PaboTa cuisl JlopeHna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILIAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE TPUMEHEHUE: TMOCTOSIHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIULIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHUE,
noJisipu3anus, tudpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

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

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparomiyie 1 paccerBarolye TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHUE
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOMIOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpsiMOnUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETa.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHune nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHH M COKpAICHUE
JUIVHBI.
DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPrUEr U UMITYJILCOM PEIATUBUCTCKOM YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u sHEPruM GOTOHA C €r0 YACTOTONU. DHEPTHUs
U UMITyJbC (pOTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dbororddexra. YpaBHenue DiinmreitHa s gorodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YyCTpOICTBA U MPAKTHYECKOE MNPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMHETO (oToddhdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -YacTHIL.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTull. BonHel ne bponnsa. KopnyckynsipHo-BOIHOBOM
Ty alu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIEKTPaIbHBIM
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu



Mopnens onbita Pesepdopaa.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeeHnio coctaBa paguoakTUBHOTO
uznyyenus.  CpoiictBa  anbda-, Oera-, ramma-usiaydyeHus.  BrnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sjapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

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

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpobiemMbl W TEPCIIEKTUBHI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULL.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3znes 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprun ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTbY» JJIsI 3BE3] TJIABHOM NOCJIENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Bodtounu CoJiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, pOJib (U3UUECKOU TEOPUU B
dbopMupoBaHUY MPECTABICHUHN 0 (PU3NIECKON KapTUHE MUPA, MECTO (PU3UIECKOM
KapTUHBI MHpa B OOHIEM psily COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIleHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKHE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonoeusa: snextpuueckue SBICHUS B KUBOM Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TEeJI, MEXaHW3MbI 00pa30BaHMs KPUCTAUTMIECKON PEIETKH, CIEKTPATbHBIN aHATU3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, pajaap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro nmpeamera «Pu3nkay JOJKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICNCTBOBATH C COLIMATIbHBIMU HUHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKON IPAXKTAHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyero pu3n4eckon HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodheccCHoHANbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHHUE JCHCTBUN B OKPY>KAIOIIEH Cpelie Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

Cc()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE el cTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEUHUS B  pacCMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OIIEHUBATh PUCKH TIOCJICICTBUH ACATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJIOTUEH, KIIIOUEBBIMH MOHSATUSMH U METOIaMU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMU Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHOM AesTeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHGPOpMaAIUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHUKAIlMOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJIEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIIIEHNE HAa YPOKax (DU3UKU U BO BHE-YPOUHOI NeATENbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMAaTHKy W METOJbI COBMECTHBIX ICHCTBHM C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacmpenensaTh poid ¢ y4€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pPE3yIbTaThl
COBMECTHOM paboThI;

OIICHWBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISTh MO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOYTEHUMH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO TPUHUMATH PEMICHUS MO HX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMsl, BKJIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xoniry o6yuenus B 10 kiaacce nmpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
UJICAJIbHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



AJIEKTPOMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHENHOE NBIKCHHE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAUIU3AIus, KHUIEHHE, BIAKHOCTb
BO3lyXa, MOBHIIICHUE ABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, ICKTPHU3AIUs Tel,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3YS (U3UUECKUE BEIUYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKas DHEPTrus, MOTCHIMAIbHAS YHEPTrHs, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONHUCAHWW TPABWJIBHO TPaKTOBATh
(bU3MYEeCKU CMBICT HCIOJIb3yeMbIX BEJIMYHMH, WX OOO3HAYCHUS UM €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3Ysl (M3WUYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHssa
KMHETHYECKasi DHEPTUsl XaOTHYECKOTO JBIKEHUS MOJICKYJI, CpEIHEKBaApaTUIHas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padora rasa,
KOA((PHUIIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
0o0O3HAaUeHUs W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OIMMKCHIBATh U3YUYCHHBIE IICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PHU3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIIEKTPUUECKOE TOJIe, HAMPSOKEHHOCTD TOJIS, TIOTEHIINAN, Pa3HOCTh IMOTEHIINAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHUYNHAMH,

aHAM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YysS (PU3HUCCKHEC
3aKOHBI ¥ NIPUHIMIIBL: 3aKOH BCeMUpPHOTO Tsarotenus, I, 11 u I 3akonsl HeroTOHAa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrUH, 3aKOH COXPAaHEHUS WMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI DPABHOMPABHS WHEPIUATBHBIX CHUCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypou, MepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AEKTPUUECKOTO 3apsifga, 3akoH KyioHa, Tpu 3TOM pa3nuyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIIMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTh YCIOBHS UX 0€30MacHOTO MUCMHOIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOT0 000pYI0BaHUs, TPOBOAUTH OIBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh  3aBUCHUMOCTH  MEXIYy  (QU3WYECKUMHU  BEIWYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TaONuUIl U TpaUKOB, IETATh BEIBOJBI 10 Pe3yIbTaTaM HMCCIIECIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUM B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIN3a YCIOBUSA 3a/1a9u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pemaTh KaueCTBEHHBIE 3a7aU: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAIIMOHHbIE
TEXHOJOTHH JIsl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIMA U TIPEICTaBICHUS
y4eOHOH M HAy4YHO-TIOMYJIApHON HWHGOPMALMK, TOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecniedueHnss 0€30MAaCHOCTH MPH OOpalleHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEAECHUS B OKPYKAIOIIEH CPEAE;



paboTath B TPYyNIE C BBHIMOJHEHUEM PAa3IUYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOMN MTPOOIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 6230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHUpA, B PAa3BUTUH COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, AJICPHAS
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuuss U NOJApU3alMs CBETa, JHUCIEpCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTIONB3YsSd (U3UYECKUE BEITMYMHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CUila, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MEepHoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
FapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOIINE JAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETUYUMHAMY,

OMUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBICHUS U MPOLECCHl, HCIOIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTYypaciaga, SHEPTUS CBA3U



aTOMHBIX SIZIEp, TPUA ONMUCAHWU TMPABWIBHO TPAKTOBATh (DU3UYECKUNA CMBICIT
WCITOJIb3YEMbIX BEJIMYMH, WX OOO3HAUCHWS W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U MMAPALIEIBHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHUs 3HEPrUHU, 3aKOH COXPAHEHUsS HMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TpaHUIIbI, 0OO0JacTH)
MIPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHIYKIMM MATHUTHOTO MOJIsI TPOBOJHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOUTh U OIHCHIBaTh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJIEIOBAHUIO (PU3WYECKUX SIBICHUN U
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUH: TpPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSAMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH PE3YIbTATHI
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, YyueOHO-HCCIEeOBATEIIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a1a4u
BEIOMPATHh (PU3UYECKYI0 MOJENb, BBIACIATh (PU3HMUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHUYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIACHUH C OMOpPOM HAa HM3YyYECHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMylo HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JJIsi COXPAHEHHSI 3JI0POBbsSl U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpynme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIeKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7fALbF72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IIOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngj;ﬁféigrouﬁ £41097c
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ng;;ﬁf;igrouﬁ £41007¢
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHE

10 KVIACC
KosmmuecTBO yacos HcnoJsb3oBanue
DJIeKTPOHHbIE obopynosanus
Ne Hara undposbie HeHTpa
w/n Tema ypoka Beero Kourpoabusie  IIpakrunueckue m3ydenms | ofpasoBaTelbH eCTeCTBSHHO-
padoTsI padoThI ble pecypehI HAYYHOH U §
TeXHOJIOTHYeCKOi
HAIIPABJIECHHOCTEH
«Touxa pocra»
bubnmoreka
®du3uka — HayKa 0 IPUPOJIE. LIOK
1 Hayunsie MeTo1p1 TO3HAHHSA 1 https://m.edsoo.r
OKpY’KaroIllero Mupa U/Ff0c3262
opposan conponeai b orer
2 Hay4YHOU KapTHHBI MHpa, B 1 Lox
. https://m.edso0.r
HpaKTfI‘IecKOH JIeSITeTLHOCTH u/ff0c33e6
Jofei
[IItatus
nabopaTOPHBIA,
MeXaHH4YecKast
CKaMbs, OpycoK
MexaHnyeckoe IBUKEHUE. bubnmnoreka JIEpPEBSHHBIM,
3 OTHOCUTENBHOCTh MEXaHUIECKOTO 1 HOK 3JIEKTPOHHBII
nexenus. [lepemernienue, https://m.edsoo.r | cexyHgoMmep ¢
CKOPOCTb, YCKOPEHHE u/ff0c3508 JATYNKAMH,
MarHUTOYIIPaBIIsIeM
bI€ TEPKOHOBBIE
JATYUKH
CeKyHIoMepa
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PaBHOMEpHOE NpsMOTNHENHOE

Bbubnuoreka
HOK

4 JIBIDKCHHUE https://m.edsoo.r
u/ff0c3620
bubnnoTeka

5 PaBHOyCKOpeHHOE HOK

OPSMOJIMHEHHOE JIBIKCHHE https://m.edsoo.r
u/ff0c372e
bubnuoTeka

CBo0OogHOE TIaieHue. Y CKOpeHue HOK

6

CBOOOIHOIO IacHHs https://m.edsoo.r
u/ff0c39cc

. Bbubnuorexa

Kpuponuneitnoe I[BH)KCHer. ITOK

! f:i?;;;iif;pmﬂmon oK https://m.edsoo.r
u/ffOc3ada
Bbubnuoreka

IIpuHIMI OTHOCUTEIBHOCTH LIOK

8 Tanunes. MuepuuanbHble CUCTEMbI

orcuera. [lepBbiit 3akoH HeroToHa https://m.edsoo.r
u/ffoc3be8

Macca tena. Cuna. [puHiun Bubnumoreka

9 Cynepno3uiuu cui. Bropoii 3akox HOK

HeroToHa Uit MaTepHaIbHON https://m.edsoo.r

TOYKH u/ff0c3be8
Bbubnunoreka

10 Tpetwnii 3axkon HetoToHa myst HOK

MaTepUATBHBIX TOYEK https://m.edsoo.r
u/ffOc3be8

3aKOH BCEMUPHOTO TATOTEHUSI.

11 Cuna tsoxectn. [leppas bubamorera
HOK

KOCMHYECKasl CKOPOCTb
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https://m.edsoo.r

u/ff0c3d00
bubnnoreka
12 Cuna ynpyroctu. 3akoH ['yka. Bec HOK
Tena https://m.edsoo.r
u/ff0c3el8
JlepeBsiHHbIN
Cua tperns. Koaddurmment bubmmoTeka Opycok, Habop
13 Tperus. Cuia CONpOTUBICHUS MTPU LHOK I'PY30B,
JIBUKCHUH TENIA B AKUIKOCTH WA https://m.edsoo.r MeXaHU4YeCKast
rase u/ffOc3f76 CKaMb,
JTUTHAMOMET]
IToctynarensHOE U BpamareabHOe
. bubnnoreka
JIBIKEHHE a0CONFOTHO TBEPAOTO 110K
14 Tena. MomenT cuibl. [1neuo cuisl.
Vero ABHOBCC 200 https://m.edsoo.r
JIOBUSI PABHOBECHS TBEPIOT
p p u/ff0c41a6
Tena
Iunmusaps!
. MeTaJUInYecKre(aro
Nmnynbc MaTepuanbHON TOYKH, N
Bubnunoreka MHHUEBBINA U
CHUCTEMBI MaTEPHAILHBIX TOUEK. N
HOK CTaJHHOM),HUTH,
15 Nmmynec cuitel. 3akoH
https://m.edsoo.r  mIacTUIMH ,IITATUB
COXpaHEHUs UMITYJIbCA. o
P Y u/ff0c43d6 JIaGopaTopHbIii ¢
PeakTuBHOE nBMKEHNE
JIepIKaTeIIeM,
JINHENKa
Pabora 1 MOIITHOCTH CHIIBI.
bubnnoreka
Kunernueckas sHeprus LIOK
16 MaTepuajibHOi Touku. Teopema 00
P wp https://m.edsoo.r
W3MEHEHNH KMHETHYECKOMN
u/ff0c4502

SHEPTUHU
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HOTGHHI/I&HBHaH OHEPTIH-.

bubnmoreka
[ToTennmanpHast SHEPTUS YIPYTO LIOK
17 eopMHpPOBAHHOM MPYKUHEL.
?[o(l;eguuznbﬁaﬂ 3Hep11)"i’1>1 Tena https://m.edsoo.r
u/ffOc46la
BOJIM3M TTOBEPXHOCTH 3EMITH
IloTeHnmansHBIE B
HEMOTCHIMAIbHEBIE CHITBI. CBSI3b
bubnmoreka
PpabOThl HEMOTEHITUALHBIX CHJI C 1IOK
18 M3MEHEHHEM MEXaHHIECKON
SHEPIUM CHCTEMEBI TeJ. 3aKOH https://m.edsoo.r
. u/ff0c478c
COXPAHCHUS MEXaHUYECKOM -
SHEPTUU
Bechr
3JIEKTPOHHEIE,
JlaboparopHas padora IITaTHUB
«MccnenoBanue cBsi3u paObOTHI 71a00PATOPHBIHA C
19 CHJIBI C 1/13Mer:HHeM JIepIKaTeIIeM,
MEXaHHUECKOW SHEPTHH Tela Ha JIUHAMOMETP, HUTH,
MIPUMEPE PACTSDKEHUS PE3UHOBOTO JICHTa MEPHas, JIUCT
KIYTay Oymaru, rpy3.
ONeKTPOHHBIN
CEKYHJIOMEP
bubnuorexa
KonTtposnbsHas pabora 1o Teme 110K
20 «Kunemaruka. [lunamuka. 3aKOHBI
https://m.edsoo.r
COXPaHEHUS B MEXaAHUKE) u/Ff0cAb74
OCHOBHBIC TIOJI0KCHHUS Bbubnunoreka
21 MOJIEKYJIAPHO-KHHETHUECKON [OK
Teopuu. BpOyHOBCKOE JBIKEHHE. https://m.edsoo.r
Huddyszus u/ff0c4dc?
29 XapaxTep ABIKEHUS

B3auUMOJICHCTBUA YaCTHI]



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

BelecTsa. Monenu ctpoeHus
ra3oB, JKUAKOCTEHN U TBEPIBIX Tel

Macca monexyin. Konnuectso

23
BemiecTa. [locTossHHass ABOTraapo
TermnoBoe paBHOBECHE.
24 Temmepatypa u e€ usmMepeHue.
[Ixana temnepatyp Llenscus
bubmmoTeka
o5 Wneanpnsiii ra3 8 MKT. OcHoBHOE HOK
ypaBaeHne MKT https://m.edsoo.r
u/ffOc4fde
A6con}0THa;{vTeMnepaTypa IiaK Bu6miorexa
’ Mepa cpeliHell KHHETUYeCKON 1IOK
OHEPIuu ABUXCHUSA MOJICKYIJI.
yp;HeHie Meneneena- 4 https://m.edsoo.r
N u/ffocs11e
Knaneitpona S
27 3akoH /lanpToHa. I"'a30BbIe 3aKOHBI
JemMoHncTpanus
«3meHeHue
JIaBJICHHE T'a3a ¢
U3MCHCHHEM
o0Bpema npu
JlaboparopHas padbota MOCTOSTHHOM
08 «HccrnemoBanue 3aBUCHMOCTH TEMIIEPAType»:
MEXKAY nmapamMeTpaMu COCTOAHUA JOAaTYUK JaBJICHUS.
Pa3peKEHHOTO ra3a JaTumk
TEMIIEPaTyPHI,

MITaTUB, COCY/T TS
JIEMOHCTpALUU
ra3oBbIX 3aKOHOB,
Hacoc.



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

29

M3omporneccsl B UeanbHOM rase u
uX rpaduyecKoe MpeJcTaBICHNe

bubnnoreka
ILHOK
https://m.edsoo.r
u/ff0c570e

JemMoHcTpanus
«3meneHune
JTABJICHUS Ta3a ¢
HU3MEHEHUEM
TEeMIEPaTypHI TIPH
MOCTOSTHHOM
o0Bveme»: JlaTunk
JTABJICHUS, TaTIAK
TEeMIIepaTyphbl,
MITaTUB, COCY JUIS
JIEMOHCTpPALIAN
ra3oBBIX 3aKOHOB,
JIMHENKA, COCY C
BOJIOM, CIUPTOBKA.
HeMoHcTpanus
«3MeHeHue
o0bema raza c
U3MEHEHUEM
TeMIIepaTyphl IpU
MOCTOSTHHOM
JTABJIICHUW: JaTUYUK
JABJICHUS, TaTIUK
TEMIIEPaTypPHI,
IITaTUB, COCYJ TS
JIEMOHCTpPALIUU
ra3oBBIX 3aKOHOB,
JIMHEWKa, CoCyJ1 C
BOJIOH, CITUPTOBKA



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e

BryTpeHnHss sHEprus

JemMoHcTpanus
«3meneHune
BHYTpPEHHEN
SHEPTUM Teja Npu

TEPMOJIMHAMUYECKON CHCTEMBI U bubmmoTeka
CITOCOOBI €€ M3MCHECHHS. HOK TPEHHHI I yAlape»-
30 1 IaT4YUK
KonnyecTBo TemioTs! u pabora. https://m.edsoo.r
BHyTpeHHss SHEeprust u/ff0c5952 TEMICPATYPEL AR
JIOCKH, TBE
OJTHOATOMHOTO HICaTHLHOTO Ta3a
CBHHIIOBBIC
TJIACTHHKH.
MOJIOTOK
bubmmoTeka
HOK
31 Buasl Teronepenauu 1 https://m.edsoo.r
u/ff0c5¢c36
Y aenpHas TEMIIOEMKOCTh bubnuoTeka
32 BenecTBa. KonmyecTBo TEMmIOThI 1 HOK
IpH Terionepeaaye. AauadbaTHbIH https://m.edsoo.r
mporiecc u/ff0c5¢c36
bubnuorexa
33 IlepBslii 3aKOH TEPMOIMHAMUKH H 1 [HOK
€ro NPUMEHEHHUE K U30MpoIeccam https://m.edsoo.r
u/ffOc5efc
bubnuorexa
HeoOpaTuMocThb MpoIeccoB B 1IOK
34 :5532?;{1:;2?( (:I Jakon 1 https://m.edso0o.r
u/ff0c6230
Bbubnunoreka
35 IIpunuun aevicreus u KI1 1 LHOK

TEIUIOBOM MAIIIMHBI

https://m.edsoo.r
u/ff0c600a



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

36 Hukn Kapao u ero KI1J
37 DKOoNorn4ecKkue mpoodIeMel
TETUIOIHEPTeTUKU
bu6
O06o06atonuit ypok rooTera
38 «MounekysipHas ¢usnuka. OCHOBBI LHOK
TeOMO HyHal\i)HKH» ) https://m.edsoo.r
proA u/ff0c6938
bubnmoreka
KonTponbHas paborta mmo teme
39 «MonekymnsipHast puznka. OCHOBBI LK
enro Y . P . ) https://m.edsoo.r
TEPMOIANHAMHUKHNU
prioA u/ff0c6a50
bubnmoreka
40 [TapoobpazoBanue U KOHACHCAIIHSI. LHOK
VcriapeHue u KUIeHHe https://m.edso0o.r
u/ff0c63b6
bubnuoreka
AGCOIOTHASI U OTHOCHTEJIbHAS 110K
4 IB{J:L):{O:;Z;;?'EZX& https://m.edsoo.r
H P u/ff0c64d8
TBépnoe teno. Kpucrannmueckue
bubmmoTeka
1 amop(HbIe Tena. AHU30TPOITHS 110K
42 EBOIjCZB KpI/Igl;)aIIJI:Be. }an::Kne https://m.edso0.r
HCTAaJJIbI. BPCMCHHBI
P P W/ff0c6510
MaTepHabl
bubnunoreka
IInaBnenue u kpuctaIu3aus. LIOK
43 VenpHas TEMIOTA TUIaBJICHUS.
Cybmmna https://m.edsoo.r
JINMAal st
YoMl u/ff0c6708
bubnunoreka
44 YpaBHEeHHE TETUIOBOTO OallaHca

LIOK



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

https://m.edsoo.r

u/ff0c6820
bubnuoreka
DJeKTpHU3aiys Tel.
45 DeKTpuUIecKui 3aps. J{Ba Buma LOK
S EKTDHYECKUX 3APAOB https://m.edsoo.r
u/ffOc6bcc
IIpoBOHUKH, AUAIEKTPUKH U bubmmoTeka
46 MOJTYTIPOBOAHHUKH. 3aKOH HOK
COXPAHEHHUS DJICKTPHUECKOTO https://m.edsoo.r
3apsiaa u/ffOc6bcc
. Bubnuoreka
BsaumopeiictBue 3apsa0B. 3aKoH
47 Kynona. Toueunsrit LK
SreKTpIECK i 3D https://m.edsoo.r
u/ffOc6eed
Hanpsx€HHOCTB 3JIEKTPUUECKOTO bubnmoreka
48 nosist. [IpuHiun cynepnosuuuu LHOK
SIICKTPUYECKUX ToJIeH. JInHNM https://m.edsoo.r
HANPSHKEHHOCTH u/ff0c6df2
bubnuoreka
Pabota cuit areKTpoCcTaTHYECKOro 1IOK
49 Eg:}‘{f;:;:;mn' Pasnoct https://m.edsoo.r
u/ff0c6f00
bubnuoreka
IIpoBogHHKY U AMIIEKTPUKA B 110K
50 3IEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.r
JuanexTprueckas IpOHUIIAEMOCTh U/FFOCT018
bubnuoreka
51 OnekrpoémKrocTs. Konmencarop LOK

https://m.edsoo.r
u/ff0c7126



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

DIIeKTPOEMKOCTE TUIOCKOTO

Bbubnuoreka

NOK

52 KOHJIeHCcaTopa. JHeprus i

https://m.edsoo.r
3apsDKEHHOT0 KOHAEHcaTopa

u/ff0c72c0
JlaboparopHas pabora

53 "U3smepeHue 31eKTPOEMKOCTH

KoHJIeHcaTopa"

TIpunmnun aefcTBUS U TPUMEHEHUE

KOHJIECHCATOPOB, KOMTUPOBAJIHLHOTO

54 ammapara, CTpyHHOTO IPUHTEpA.

DnekTpocTaTnyeckas 3alluTa.

3a3eMiIeHUE IEKTPOIpruOOpOB
HeMoHcTpanus
«HccnenoBanue
3aBUCUMOCTH CHJIBI

. TOKa B IPOBOJHUKE
DNEKTPUUECKHIA TOK, YCIOBHSI €ro
. OT HaNpPsHKEHUS»:

cyuiectBoBaHusl. [locToSHHBIN TOK.
JATYMK TOKa,

55 Cuna toka. Hampsixenue.

JaTYUK
Conpotunenue. 3akoH Oma 11

HanpsHKEHUS,
ydyacTKa LenH

pes3ucTop, peocrar,

WCTOYHUK IMHUTAHMUS,

KOMILJIEKT

IPOBOJIOB, KIIIOY

JaTtuuk ToKa,
ITocnegoBaTenpHOE, JTaTYHK
napajjieabHOe, CMELIaHHOE bubnuoreka HanpsHKEHUs,

56 COEIMHEHNE IIPOBOIHUKOB. [OK aMIiepMerp
Jlaboparophas pabora «/3ydeHue https://m.eds00.r | aByXmpemenbHBIH,
CMEILIaHHOT'O COCAMHEHUS u/ff0c74f0 BOJITMET]
pE3UCTOPOBY JIBYXIIPEJEIbHBIH,

pesucrop,



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

HNCTOYHHMK ITNTAaHUA,
KOMILICKT
IIPOBOJOB, KJIHOY

bubnuoreka
Pa6ora 1 momHoOCTh LIOK
57 AIIEKTPUIECKOTO TOKA. 3aKOH ]
Tioys-Jlesma https://m.edsoo.r
u/ff0c7838
JlaTymk TOKa,
JATYUK
3akoH Oma 1151 OJIHON HaIpsHKEHUS,
(3aMKHYTOH) AJIEKTPHYECKOM LETIH. Eu6miotexa amIepMeTp )
Kopotkoe 3ambIkanue. 1IOK JOBYXIIPENEIbHBIH,
58 JlaboparopHas padota https://m.edsoo.r BOJIETMETP
«M3mepenue DJIC ucTouHUKA TOKA u/Ff0CTae0 JBYXIIPEJENbHBIN,
U €0 BHYTPEHHETO pesucrop,
COIIPOTHUBIICHHS» WCTOYHUK IMHUTAHMUS,
KOMIIJIEKT
MPOBOJIOB, KIIIOY
OJeKTpOHHAas TPOBOJUMOCTh
TBEPBIX METAIUIOB. 3aBUCUMOCTh
59 COTIPOTHBIICHHS] METAIIJIOB OT
TEMIIepaTyphl.
CBepXITpOBOIUMOCTh
60 DNEeKTpUYECKUl TOK B BaKyyMe.
CBoliCTBa 3JIEKTPOHHBIX ITyYKOB
[onympoBogHUKH, UX
C06C}’IFBI;HH351 u Hp;IMeCHaSI bubamorexa
61 npoBoauMocTh. CBoiicTBa p—N- HOK

nepexofa. [lonynpoBogHIKOBBIE
MpUOOPHI

https://m.edsoo.r

u/ffOc84ae



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

DJIEKTPUUECKHUI TOK B PaCTBOpAx U bubnunoreka
pacmuiaBax 3JIEKTPOJIUTOB. OK
62 1
DIeKTPOIUTHIECKAS https://m.edsoo.r
JMCCOIHAIHSL. DIICKTPOIIN3 u/ff0c82ba
DJIeKTPUYECKHI TOK B Ta3ax. bubnunoreka
63 CaMOCTOSITeILHBIN 1 1 HOK
HECaMOCTOSITCIILHBIN pa3psijl. https://m.edsoo.r
Monnwust. [Tna3zma u/ffOc84ae
DJIeKTpUYECKUE PUOOPHI U bubnuoreka
64 YCTPOMCTBA U UX MPAKTHYECKOE 1 HOK
npuMeHenue. [IpaBuia TeXHUKH https://m.edsoo.r
0e30MmacHOCTH u/ff0c86fc
bubnmoreka
O6o6matomnuii ypok HOK
65 1
«DNEeKTPOTMHAMHKA)) https://m.edsoo.r
u/ff0c88be
KonTtposbHas padboTa o Teme bubnuoreka
66 «9nekrpocraruka. [locTossHHBII 1 HOK
JNEeKTpUYECKHiA TOK. TOKH B https://m.edsoo0.r
Pa3IHYHBIX CPEaax» u/ff0c8a8a
. Bubnumoreka
Pesepsnbiii ypok. KonTponasHas
67 pabota 1o Teme 1 oK
e — https://m.edsoo.r
u/ff0c8c56
bubnunoreka
68 PesepeHsiii ypok. O6o0maronmii 1 LHOK
ypok 1o Temam 10 kiacca https://m.edsoo.r
u/ffoc8f6e
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
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11 KJIACC

n/n

Tema ypoka

KoauyecTBO yacos

Bcero

KonTpoabHbIie
padoThI

IIpakTH4yeckue
padoThI

Jara
H3yUYeHus

DJIeKTPOHHbIe U (POBbIE
o0pa3oBaTebHbIE

pecypchbl

Hcnosb3oBanue
o0opyaoBaHus
LeHTpa
€CTEeCTBEHHO-
HAYYHOH H
TeXHOJIOTHYeCKOM
HanpaBJIeHHOCTEMH
«Touka pocra»

IlocTosTHHBIC MAarHUTHI U

UX B3aNMOJICHCTBHE.
MarsuTtHoe T10JI€.
BekTop MarHuTHOM
UHAYKUUH. JInHun
MarHUTHOW WHYKITUU

butmmoreka [IOK
https://m.edsoo.ru/ff0c9778

JemMoHncTpanus
«3mepenue nomus
MOCTOSTHHOTO
MarHuray: JaTuuK
MarHuTHOTO IOJI,
MOCTOSIHHBIN
Mar"ur
MOJIOCOBOM.
JemMoHncTpanus
«M3mepenue nosns
BOKPYT
MIPOBO/IHHKA
CTOKOM»: TaT4YHK
MarHUTHOTO IO,
JIBa ILITAaTHBA,
KOMIUIEKT
MIPOBOJIOB,
UCTOYHHK TOKAQ,
KITIOY

MarsauTtHoe 110J1e
MIPOBOJJHUKA C TOKOM.
OmnsIT Opcrena.

bubnmnoreka [HOK
https://m.edsoo.ru/ff0c98fe



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

Bzaunmonericteue
MIPOBOJTHUKOB C TOKOM

JlaGopaTtopHas pabota
«3yueHre MarHuTHOTO
TOJISL KATYIIIKU C TOKOM)

JeiicTBUE MarHUTHOTO
T0JISL Ha IPOBOJHUK C
tokoM. Cuna Ammepa.
JlaboparopHas padora
«HccnenoBanue
JIEUCTBHS NOCTOSHHOTO
MarHuTa Ha paMKy C
TOKOM

HelicTBe MarHUTHOTO

TIOJISI Ha JIBIKYTITYIOCS

3apSLKEHHYIO YaCTHUILY.

Cuna Jlopeniia. PaGora
cuibl Jlopenua

bubmmorexa [IOK
https://m.edsoo.ru/ff0c98fe

butmmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c9df4

Hatunk
HaIPsHKCHUS,
JATYHK
MAarHHTHOTO TI0JIA,
JUHEWKa, KaTyIIKa-
MOTOK,
ITOCTOSIHHBIN
MOJIOCOBOM
MAarHuT, TpyOKa u3
TIBX, xoMIIIEKT
IIPOBOJOB, HITATHUB
C IeprKareneM

JlaTamk
HaIpsHKCHUS,
JATIUK
MarHMTHOTO TI0JIA,
JIMHENKa, KaTylIKa-
MOTOK,
MOCTOSIHHBIN
MOJI0COBOM
MAarHur, TpyOKa u3
TIBX, koMIIJIeKT
MIPOBOJIOB, ILITATUB
C JepKaTeneM



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

DNeKTpOMarHuTHast
uHaykaus. [loTok
BEKTOpa MarHUTHOM
unaykiuu. 9C
WHAYKIAW. 3aKOH
3JEKTPOMAarHUTHOM
nHayknuu Oapanes

JlaboparopHas pabota
«HccnenoBanue
SIBJICHUS
3JIEKTPOMArHUTHOU
WHIYKIIAN

MHIyKTUBHOCTD.
SBrnenue
camomuAykIimu. DJ1C
CaMOWHIYKIIHY.
DHeprusi MarHuTHOTO
TOJISI KATYIIKHU C TOKOM.
DIIEKTPOMarHuTHOE
moJie

butnuorexa LIOK
https://m.edsoo.ru/ff0cal50

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

Hatunk
HaIpsDKEHUS,
JaTYUK
MarHuTHOTO IO,
JMHENKa, KaTylIKa-
MOTOK,
MOCTOSTHHBIN
MOJIOCOBOM
Mar"ur, TpyOka u3
TIBX, xoMIIIEKT
IIPOBOJIOB, ITATHUB
C JiepKareneM

TexHuueckue
yCTpOMCTBaA U UX
MpUMEHEHHeE:
MOCTOSTHHBIE MArHUTHI,
3IEKTPOMAarHuTHhl,



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

3JIEKTPOJIBUTATENb,
YCKOPHUTENIH
3JIEMEHTaPHBIX YaCTHII,
WHIYKIMOHHAS TI€Yb

10

O06o006maromyii ypok
«MarauTHoe 110Je.
DNeKTpOMarHuTHast
WHIYKIIHASDY

bubmmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KontponbHas pabota o
TeMe «MarHutHoe mnoJie.
DNeKTpOMarHuTHas
WHAYKIASD

bubnunoreka IJOK
https://m.edsoo.ru/ff0cad58

12

CBobOoHBIC
MEXaHUYECKHE
KoJIeOaHMsl.
T'apmonnueckue
KoyiebaHus. YpaBHEHHE
TapMOHHNYECKUX
KOJICOaHMIA.
[IpeBpaiienue 3Heprun

bubnmnoreka IJOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas pabota
«Hccnenosanue
3aBUCHMOCTH TIEPHOJIA
MaJIbIX KoJiebaHui rpy3a
Ha HUTH OT JJTUHBI HUTH
U Macchl Ipy3a»

JemMoHncTpanus
«Konebanus
HUTSHOTO
MasiTHUKA
CBOOOTHBIC
Kojie0aHus rpysa
HAMpPYKUHE:
JIATYUK YCKOPCHUS,
IITATUB C
KpEMexoM, Habop
Ipy30B, HUTB,
Ha0Op NpYyXUH



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

14

KonebaTenbHbIN KOHTYP.
CBoOopaHbIe
3JIEKTPOMArHUTHBIC
KOJIcOaHMS B MI€aIbHOM
KoJIe0aTeIIbHOM
KOHTYpe. AHaAIOTHS
MEXTy MEXaHUYECKUMHU
1 DJICKTPOMAar HUTHBIMH
KOJICOaHHSIMH

bubmmoreka [JOK
https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHna.
3aKOH COXpaHEHUS
SHEPTUH B UACATBHOM
KOJIe0aTeIIbHOM KOHTYpE

bubnunoreka IJOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasienue o
3aTyXaloIux
KOJICOAHMSIX.
BbIHYyX1€HHBIE
MEXaHUYECKHE
koaeOanwus. Pe3onanc.
BrinyxaeHHbie
3JIEKTPOMarHUTHBIC
KOJICOaHMs

bubmmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemeHHBII TOK.
CuHycOnAaNbHBINA
MIEPEMEHHBIN TOK.
MouHocTh
MIEPEMEHHOTO TOKa.
AMIUTUTYIHOE U
JIEUCTBYIOIIEE 3HAUYCHUE
CHJIBI TOKA U
HapsKEHUS

bu6nmoreka IJOK
https://m.edsoo.ru/ffOcbd34

JemMoHncTpanus
«3mepenue
XapaKTePUCTUK
MIEPEMEHHOTO
TOKa»:
JIByXKaHaJIbHAs
NpUCTaBKa
ocuuaorpad,
3BYKOBOM



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

reHepaTtop, Habop

POBOJIOB
JemoHcTpauus
«rpaHchopMaTop:
Tpanchopmarop. ﬁBitI;::i:LHaﬂ
IIpousBoacTso, osunnorpa(b
18 nepenaya u +ByKOBOI ’
notpebieHue rertepatop
3JIEKTPUYECKOU SHEPTUH MHOFOO6M’OTO‘-IHI>II7I
Tparcdopmarop,
HabOop MPOBOJIOB
VYerpoiicTBo 1
MPaKTHYECKOE
19 HIPHMEHEHHE Bu6mmoreka [IOK
DICKIPITICCIOTO SBOTIA, https://m.edsoo.ru/ff0cc324
reseparopa
TIEPEMEHHOTO TOKa,
JIMHUH 3JIEKTponeperay
OKOJIOTHYECKHE PUCKU
TIPH TTPOU3BOJICTBE
AJIEKTPOIHEPTUH.
20 KynsTypa
WCTIOTb30BaHHS
AJIEKTPOIHEPTUH B
IMOBCEIHEBHON KU3HUA
MexaHnuecKre BOJIHBI,
yCIIOBUS
21 pacnpocTpaHEHHUs. bubmuoreka [IOK

Ilepuon. CxopocTb
pacripocTpaHeHHs U
JUTHHA BOJTHEI.

https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

ITonepeunslie u
MIPOJOIBHBIE BOJIHBI

22

23

3Byk. CKOpOCThH 3BYKa.
I'poMKoOCTH 3ByKa.
Bricora Tona. Tem6p
3ByKa
DIIeKTpOMarHUTHEIE
BOJIHEI, X CBOMCTBA U
ckopocTts. Illkana
AIIEKTPOMArHUTHBIX
BOJIH

bubmmoreka [JOK
https://m.edsoo.ru/ffOcccOc

bubnmnoreka IJOK
https://m.edsoo.ru/ffOccfe0

24

[TpyHLMIIBI paIuOCBA3H
1 TEIICBUICHUS.
PaszButue cpencts
cBs13u. Pagnostokamust

25

26

KontponbHas pabora
«KoebaHus 1 BOTHBD)

IIpssMonuneitHoe
pacmpocTpaHeHHe CBeTa
B OJIHOPOJIHOM cpene.
To4deuHblil HCTOUHUK
ceeta. Jlyu cBera

butnuorexa LIOK
https://m.edsoo.ru/ffOcc6f8

butmmoreka [IOK
https://m.edsoo.ru/ff0cd350

27

28

OTtpaxkeHue cBera.
3aKOHBI OTPAXKEHUS
cseta. [loctpoenune
nU300pakeHui B
IUIOCKOM 3epKajie

IIpenomiienue cBera.
TlonHoe BHyTpeHHEE
OTpakeHHE.
IIpenensHblit yron

bub6mmoreka [JOK
https://m.edsoo.ru/ffOcd4e0

bub6mmoreka [JOK
https://m.edsoo.ru/ff0cd7f6



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

MOJIHOT'O BHYTPEHHETO
OTpaKeHUs

JlaboparopHas padota

bubmunoreka LIOK

OcBeTuTens ¢
HCTOYHHKOM CBETA
Ha 3,5 B, ucrounuk
MMUTaHHUA,
KOMILIEKT
MIPOBOJIOB,
mieneBas
nuadparma, dKpaH
CTaJbHOM,

29 «W3mepenne mokaszares HaIIPaBJISIOLNIAst C
p https://m.edsoo.ru/ffOcd67a p .
MIPEJIOMJICHHS CTEKIIa U3MEPUTEIHHON
IIKaJoMH,
coOuparoinue
JIMH3EI,
pacceunBaromas
JIMH3a, CIIai
«Moxenb
npeaMeTay B
peiitepe
JIunzel. [loctpoenue
1300paKeHN B JIMH3E.
30 o P = Bubnmnorexa [JOK
OpMyJjla TOHKOH
pMY https://m.edsoo.ru/ffOcddle
JIMH3BL. Y BEJINYEHUE
JIMH3BI
OcBeTHTETb C
NCTOYHHUKOM CBETA
JlaboparopHas pabota
o Ha 3,5 B, ucrounuk
31 «HccnenoBanue CBOICTB

M300pakKeHUH B JIMH3aX»

MMUTaHUS,
KOMILJIEKT
MIPOBOJOB,



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

32

Jucnepcus caera.
CrnoxHBIii cocTaB
Oenoro ceera. Liger.
JlaboparopHas padora
«Habmonenue
JCTIEPCUU CBETa»

ieeBas
nmuadparma, SKpaH
CTaJbLHOM,
HaTPAaBJISIONIAs C
HU3MEpPUTENBbHON
IIKaJIOMN,
coOuparorue
JINH3BI,
pacceurBaroIas
JIMH3Aa, CIJIai
«Mopenb
npeaMeTay B
peiTepe
OcBeTuTens ¢
HMCTOYHHKOM CBETa
Ha 3,5 B, nctounmnk
MATAHUS,
KOMIIJIEKT
MIPOBOJIOB,
iesaeBast
nuadparma, sKkpaH
CTaJbHOMH,
HaIPAaBJIAIONIAs C
U3MEPUTETBHOMN
IIKaJIOH,
coOuparoiye
JIUH3BI,
paccenBaroIas
JIMH3a, CJIai
«Monenb
npeaMeTa» B
peritepe




33

UnTepdepenuns ceera.
Hdudpaxus cera.
JndpaknmonHas
pemérka

bubmmorexa [IOK
https://m.edsoo.ru/ffOced22

34

35

ITonepeunoctp
CBETOBBIX BOJIH.
ITonspusanus ceera

Onrryeckre MpuoOOpsl U
YCTPOICTBA U YCIOBUSA
uX 0€30MacHOTO
IIPUMCHCHUA

bubmmoreka [JOK
https://m.edsoo.ru/ff0cf02e

36

37

I'pannnbt
MIPUMEHUMOCTH
KIIACCHUUYECKOU
MexaHukH. IlocTynaTsl
CIIELUaIbHOU TeopHUH
OTHOCHUTEIBHOCTH

OTHOCUTEIILHOCTD
OJIHOBPEMEHHOCTH.
3ame IeHre BPEMEHU 1
COKpAIICHHUE JJTUHBI

bubnmoreka IJOK
https://m.edsoo.ru/ff0cf862

bubmmoreka [IOK
https://m.edsoo.ru/ffOcfa42

38

OHeprus u UMITYJIbC
PENSATUBUCTCKON
yacTHLBI. CBSI3b Macchl
C DHEpruen u
UMITYJIbCOM. DHEPIHs
MTOKOSA

butmmoreka [IOK
https://m.edsoo.ru/ffOcfc68

39

Konrtponbhas padora
«Onrtrka. OCHOBBI
CTCIUATLHON TEOPUH
OTHOCHUTEJILHOCTHY

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcf6f0



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
https://m.edsoo.ru/ff0cf6f0

40

41

42

®otonsl. Dopmyina
[Inanka. Dueprus u
uMIyJsC GpoToHa

OTKpHITHE H
WCCJIC/IOBAHUC
doTtodrddexra. ONBITH
A.T. CroneroBa

3akons! hoTodrddekra.
VYpaBHeHue DifHIITEeHHA
st potoaddexra.
«KpacHas rpanuma»

thoTorddekra

bubmmoreka [JOK
https://m.edsoo.ru/ffOcfel6

bubmmoreka [IOK
https://m.edsoo.ru/ffOcffc4

bubmuorexa LIOK
https://m.edsoo.ru/ff0d015e

43

44

45

46

JlaBnenue cera. ONBITHI
I1. H. JleGenena.
XHUMHYECKOE IEUCTBUE
cBETa

Texumyeckne
YCTpOICTBA U
MPaKTUIECKOE
MIpUMEHEHHeE:
(hoTORNIEMEHT,
(hoTomaTumK, CoMHEUHAs
Oarapesi, CBETOINO]T

Penrenue 3agay mo reme
«D11eMEHTHI KBAaHTOBOK
OIITHKN

Monens aToma
Tomcona. OnbIThI
Pesepdopna mo
PAaCCEsTHUIO 0-9aCTHII.

bubnmoreka IJOK
https://m.edsoo.ru/ff0d04a6

bubnmnoreka [HOK
https://m.edsoo.ru/ff0d0302

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d091a



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

HnaHeTapHaﬂ MOICIb
aToMa

47

48

49

ITocrynatel bopa

N3nydenue u
MOTJIONICHUE ()OTOHOB
[P [EPEXO0JIC aTOMA C
OJIHOT'O YPOBHS SHEPTUU
Ha Jpyroi. Buasl
CIIEKTPOB

BosnHoBBIE cBOWCTBA
vacTtull. BosHe! ne
Bpoiins.
KopmyckynspHo-
BOJIHOBOM JyaJIU3M.
CrioHTaHHOE 1
BBIHYKJICHHOE
W3ITydeHue

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0afa

bubmmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubnmoreka IJOK
https://m.edsoo.ru/ff0d0ca8

50

OTkpBITHE
PaIMOaKTUBHOCTH.
OnbiTel Pesepdopna mo
OIIPE/ICIICHHIO COCTaBa
PaIMOaKTUBHOTO
W3ITy4eHUS

bubmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

o1

52

CaoiicTBa annda-, 6era-,
ramMMa-u3aydeHusl.
Bausiaue
PaInOaKTUBHOCTH HA
JKUBBIC OPTaHU3MbI

OTKpBITHE IPOTOHA U
HelTpoHa. M30TomnBl.

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

Anbda-pacna.
ONEeKTpOHHBINA U
MTO3UTPOHHEIHN OeTa-
pacnaz. I'amma-
U3IIy4eHHe

DHEprus CBsI3U
HYKJIOHOB B sifIpe.
SnepHble peakuuu.

S nepHblil peakTop.
[Mpobnemsr,
NEPCHEKTHUBEI,
9KOJIOTMYECKHE aCTIEKThI
SIIEPHOU SHEPTETUKU

bubnmoreka IJOK
https://m.edsoo.ru/ff0d1356

o4

OnemMeHTapHbIe
gacTunbl. OTKPBITHE
MO3UTpOHA. MeTo b1
HaOIOIECHHS 1
perucrpanun
3JIEMEHTAPHBIX YACTHII.
Kpyrunsriii cron
«DyHIaMEHTaNIbHbIE
B3aNMMOEHCTBHUS.
EnuncTBO rzmdaeckoit
KapTHUHBI MUPa»

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

55

56

Bup 3Bé3mHOTO HebAa.
Co3Besnus, sipkue
3BE3/bl, JIAHETHI, UX
BHJIIMOE JIBHKEHHEC.
CosHeuHas cucTeMa
Comnnue. ConHeuHas
aKTUBHOCTH. VICTOUHHK
sHepruu ConHIa U 3B€311



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

57

3BE3/IbI, KX OCHOBHBIC
XapaKTePUCTUKH.
3BE3IBI TIIaBHOM
MOCJIEIOBATEIBHOCTH.
BnyTpenHee ctpoeHue
3B&311. COBpEMEHHBIE
MIPEJICTABJICHUS O
MIPOUCXOXKICHUN 1
spoJitoruy CoJiHIA U
3BE3

58

Muneunsiii ITyte —
Hama ["amakTuka.
Ilonmoxxenue U NBUKEHHUE
Comnnna B I'amakTuke.
INanaxktuxu. Yépusie
IIBIPBI B SIAPaX TaJlaKTHK

59

60

Bcenennas. Paz6eranne
rajakTuk. Teopus
Bonpuioro B3psiBa.
PenukroBoe usiyueHue.
MeraranakTuka

Hepemiennsie mpobieMer
ACTPOHOMUU

61

Kontponbhas pabora
«QIIEMEHTBI
ACTPOHOMUH U
acTpo(u3HKN»

62

O06o0uaroumii ypok.
Poine dusuku u
aCTPOHOMUHU B
3KOHOMMYCCKOM,
TEXHOJOTHIECKOM,




63

coLMaIbHON U
ITHYECKOH chepax
JIeATeTbHOCTH YeI0BeKa

O06o06matom it ypox.
Poinb 1 MecTo pusuku u
ACTPOHOMUM B
COBpEMEHHON Hay4YHOH
KapTHHE MUpa

64

65

66

O06o0marommii ypok.
Ponp pusmaeckoit
TEOpHH B
(hopMupoBaHUH
MPEACTABICHUHN O
(uznveckoi KapTuHe
MHUpa

O06o0maromii ypox.
Mecto uznueckoit
KapTHHBI MHpa B 00IIeM
Psily COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
NPEACTaBICHUH 0
npupoe

PesepBHBIit ypoK.
MarnuTHoOE 1oe.
OneKTpoMarHuTHAs
WHTYKIIHS

67

Pe3epBHBIi ypoK.
Onruka. OCHOBEI
CIielMaIbHON Teopuu
OTHOCUTEJILHOCTH




Pesepnsiii ypok.

68 KsanToBas ¢pusmka. 1 Bu6mmoreka LIOK
DJIeMEeHTHI aCTPOHOMHUHU https://m.edsoo.ru/ff0d1784
U acTPOPH3UKH
OBUIEE KOJIMYECTBO 68

YACOB I10 I[TPOI'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka, 10 knace/ Mskumies ['.4., Byxosues b.b., Corckuti H.H. non penakiueii [lapdentbeBoit
H.A., AxumonepHoe obmiectso «M3narenscTBo «IIpocBenieHue»
» ®uznka, 11 xmace/ Mskumes ['.J1., Byxosues b.b., Yapyrua B.M. non penaxmueit [lapdentoeBoit

H.A., AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue

METOJNYECKUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET






