Otnen o6pa3oBaHus
AnvuHHCTpanun MUITKHHCKOTO MyHHUITUTIATBHOTO OKpyra Kypranckoi obmactu
MyHunumnagpHoe Ka3éHHOE 00I1e00pa3oBaTeIbHOE YUPEIKICHHIE
«/lyOpoBuHCcKas cpefusis o0ieo0pa3oBareinbHasl MIKOIa

APAURH M R
<PAI0BATER, AL,
;

[porpamma o100peHa Ha [IporpamMma coriiacoBana ¢ SV
3aMecTHTENeM UPEKTOPA 10 Y AR I{up\ (

VBP gssf S e,
(Mokuna T.A.) BZss (TBeléddx .

3aCCIaHHuH NCaarorun4dcCKoro

COBETa IIKOJIBI, TPOTOKOJT
Nel or 30.08.2024r.

Pabouas nnporpamMma y4eOHOro mpeaMeTa
«DPusuka»

11 ooygaromuxcs 10- 11 kmaccoB

c. Jlyoposnoe — 2024 r.



®denepanbHas padodas nporpamma | Gusuka. 10-11 knaccel (0a30BbIH YPOBEHB)

COJAEPKAHUE
JIY: (0207 NN 0 9 7:0: Bc Tz ) 10 (o) v FUUTRUUURR NPT 3
COTEPIKAHIE OOYUCHIS ... .veeereveeeinrreeaseeeeasseeessseesasseesasseessnsseesasseeeasseeeasseeesassessasseeesnsesesasneessneeens 7

[1nanupyemsble pe3ynbTaThl OCBOEHUS IPOrpaMMBbl IO (PU3UKE HA YPOBHE

CPEIHETO OOIIETO OOPABOBAHMSI ... . eeeuereeeurrressteeesasreaessseeesasseesasseeessseeesssneesasseesssneeesnsneesassesesnnens 20
JIMTUHOCTHBIE PEBYIIBTATBL ... ..veeavrtestriessetasseessseesssesssseessseessseenbe s e be e asbeeasn e e ssneessn e e be e e nbeeaneeenee s 20
METAMPEIMETHBIC PE3YITBTATBL. ... ..vvesveesreesseesseasseaseasseassesssesssesssesseesssssseesseesseesseessessseessesnsens 21
[IPEIIMETHBIC PEBYITBTATBL. ... vc.vvesveesteesteesseeseeseesseenseasseassessseassesssesseesseesseesseesseesseenseenneenseenneas 24

TeMaTHUECKOE TTAHMPOBAHIE .....cuvviureeisriessreessreessseassesasseesssesasseesssesssneessn e e s se s e nnee s b s anneesnneesnns 29
O PRSP
91 2 1o PP PP OPPPPPPRTPPIN 29
T
01 2 oL T O P PP PPPTPPROPRTOP 44

OenepanbHast paboyas mnporpamma 1o ydebHomy mpeamery «®Dusukay (6a30BbIN
ypoBeHb) (mpeameTHas oOmacTh «ECTECTBEHHO -HAay4YHBIE MPEIMETH») BKIIOYACT
MOSICHUTENIbHYIO 3aIlMCKy, COJIepKaHue OOYydYeHHUs, TUIAHHPYEMbIE PEe3yIbTaThl OCBOCHUS
MporpaMMBbI TI0 (PU3HKE, TEMAaTUYECKOE INIAHUPOBAHHUE.

[losicHuTenbHast 3amMcka OTpakaeT oOIMe IeMd | 3aJayd  u3ydeHus (Qusukwy,
XapaKTEPUCTUKY TICUXOJIOTHYECKUX MPEANOCHIIOK K €r0 U3YYCHUI0 00yUYaroIIMMUCs, MECTO B
CTPYKType Yy4yeOHOTO TUIaHa, a TaKKe MOAXOAbl K OTOOPY COJAEpKaHUs, K OIMpPEACTICHUIO
TJIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanne oOydeHUsI PACKpPBIBACT COJEp)KaTeNbHBIC JIMHUM, KOTOPBIE MPEAararoTcs
JUIS 00513aTEIHPHOTO U3YUYEHUS B KOKJIOM KJIacCce Ha YPOBHE CpeHETo o0IIero oopa3oBaHusl.

[Tnanupyembie pe3yabTaThl OCBOCHHS MPOTPAMMBI 1O (U3HKE BKIIOYAIOT JTHYHOCTHBIE,
METamnpeIMeTHbIE pPe3yabTaThl 3a BECh Nepuoj OOy4YeHHS Ha YpPOBHE CPEIHEr0 OOIIEeTo
oOpa3oBaHus, a TAaKXKe MPEAMETHBIE TOCTHKEHHS 00YJarOIIErocs 3a KaK IbIi To] 00ydeHusI.

INOACHUTEJIBHAS 3ATINCKA

[Iporpamma 1o ¢usuke 6a30BOTO YpOBHS Ha YPOBHE CpPEIHEro 00Iero obpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKCHWH M TpeOOBaHWMU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
oOpasoBaTenbHOM mporpammbl, mpeacTaBieHHBIX B DPI'OC COO, a Ttakxke ¢ ydéroM
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denepanpHOil paboyeil MporpaMMbl BOCIHUTAHUS W KOHIICTILHUU MPENOJaBaHUS Yy4eOHOTO
npeamera «®Puszuka» B o0pa3oBaTeNnbHBIX oOpraHm3anusx Poccuiickoir ®Dexnepanuu,
peaIN3yIOINUX OCHOBHBIE 00Pa30BaTENbHbIE IPOTPAMMBI.

CopepxaHue mporpaMMbl 1O (PU3MKE HANpPaABIEHO HAa (POPMUPOBAHHE ECTECTBEHHO -
Hay4yHOH KapTuHbI Mupa oOyyaromuxcs 10-11 knaccoB npu oOydeHnu ux Qusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JEATENbHOCTHOTO moaxona. Ilporpamma mno ¢usuke
cootBeTcTBYeT TpeboBanusM PI'OC COO kx MIaHUPYEMBIM JUYHOCTHBIM, MPEIMETHBIM W
METanpeIMETHBIM pe3ylibTaTaM OO0y4YeHHs, a TaKKe YUUTHIBAET HEOOXOJUMOCTh pealn3aluu
MEXIPEIMETHBIX CBsI3e (PU3MKU C €CTECTBEHHO - HAyYHBIMH Y4€OHBIMH NpeaMeTamu. B Hel
OTIpEICNIAIOTCSI OCHOBHBIE 1I€TH W3Y4YeHHs (PU3UKU Ha YPOBHE CPEHET0 oOIIero oOpa3oBaHus,
IUTAaHUpYEeMbIe PE3yNbTaThl OCBOEHUS Kypca (HU3UMKH: JUYHOCTHBIE, MeETallpeJIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no ¢u3uke BKIIOYAET:

IUIaHUPYEMbIE€ PE3yJbTaThl OCBOCHUS Kypca (DU3MKUM Ha 0a30BOM YpOBHE, B TOM YHUCIIE
MpeIMETHBIE pe3ybTaThl IO rojilaM 00y4YeHHUS;

coJiep:kanue yueOHoro npeamera « Pu3nkay 1o rogam o0ydeHusl.

[Iporpamma mo ¢u3uke MoOKeT ObITh HCHOJIb30BaHA YYHUTENSIMH KaK OCHOBa JUIS
COCTaBlieHUsI CBOMX pabouux mporpamm. Ilpu paspaboTke pabouell mnporpamMmel B
TEMaTUYECKOM IIJITAHUPOBAHUU JOJDKHBI OBITh  YYTEHBI BO3MOKHOCTH HCIIOJIb30BAHUS
ANEKTPOHHBIX  (IUGPOBBIX) 00pa30BATENbHBIX  PECYpCOB,  SABISIOMIMXCA  Y4eOHO -
METOJIMYECKUMU MaTepHaliaMu (MYJIbTUMEIUUHBIE MPOTPAMMBI, SJIEKTPOHHBIE YYECOHHKU U
3aJlaYHUKHU, DJEKTPOHHBbIE OMOTMOTEKH, BHPTyallbHbIE J1Ta0OpATOPUHU, UTPOBBIC MPOTPAMMBI,
KOJUICKIIMM LU(POBBIX 00pa30BaTENbHBIX PECYpCOB), PEATU3YIOUIMMH JAUJIAKTUYECKHE
BO3MOKHOCTH HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH, COJEp)KaHUE KOTOPBIX
COOTBETCTBYET 3aKOHOJIaTEIbCTBY 00 00pa30BaHUH.

[Iporpamma 10 (uU3MKE HE CKOBBIBAET TBOPYECKYID MHHUIMATUBY YUYHUTENEeH W
MPENOCTaBIsIET BO3MOXKHOCTh JUISl pealM3allid Pa3jMYHbIX METOJUYECKUX MOJXO0J0B K
opraHuzanuu oOydeHusi pU3MKe MPU YCIOBUU COXPAHEHMs 005S3aTE€IbHOM YacTH COJEpKaHUS
Kypca.

®du3zuka Kak Hayka O HaumOoJsiee OOIIMX 3aKOHAX MPHUPOJIBI, BBICTyHas B KadyecTBE
y4eOHOro TMpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJAJ B CHUCTEMY 3HaHUH 00
okpyxatoriem mupe. LlkonbHbI Kypc QU3MKH - cucTeMOOOpa3yrolui AJii €CTeCTBEHHO-
HAyYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOLIECCOB U
SBJICHUHM, HW3y4aeMbIX XHUMHEH, Ouomorueut, ¢usndeckoil reorpadueid W acTPOHOMHUCH.
Hcnonp3oBaHre M aKTHUBHOE MPUMEHEHUE (U3NYECKUX 3HAHHWHA OMNpeneNseT XapakTep |
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B chepe SHEPTreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCa,
MOJIYYCHUST HOBBIX MATE€pPUANIOB C 3aJlaHHBIMH CBOWCTBaMU W Apyrux. M3yueHue Qu3uku
BHOCUT OCHOBHOM BKIaJg B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHONM KapTHUHBI MHpa
oOydaromuxcsi, B (OPMUPOBAHWE YMEHHA NPUMEHSTh HAYYHBI METOJN TO3HAHWS TIPH
BBITIOJTHEHUY UMU YYEOHBIX HCCIICOBAHMIA.

B ocHOBY Kypca Qpu3uKu A1 ypOBHSI CpEAHEr0 001Iero oOpa3oBaHus MOJI0KEH P UICH,
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KOTOpbIE MOXHO paccMaTpUBaTh KaK NPUHIIMIIBI €I0 IOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEN KypC ABIIAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuai U3 BCEX pa3lenoB (PU3HMKH, BKIIOYAET KaK BOIPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PU3HKHU.

Hoes cenepanuszayuu. B cOOTBETCTBUY C HEW MaTepuall Kypca PU3UKH 00bEINHEH BOKPYT
¢usnueckux Teopuid. BenymumM B Kypce sBusercs (OPMHpPOBAHUE IIPENCTABICHUN O
CTPYKTYPHBIX YPOBHSAX MaTEpUHU, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peannusanns npeanonaaracT UCIOIb30BaHUE T'yMaHUTAPHOIO
NOTeHIMaNa (U3MYECKOM HAyKH, OCMBICIEHME CBSI3U pPa3BUTUA (PU3UKU C PpPa3BUTHEM
oOuiecTBa, a TakXe C MHUPOBO33PEHUECKHMMH, HPABCTBEHHBIMHM U  3KOJIOTMUECKHUMHU
npodieMamu.

Hoess npuknaonoti nanpaenennocmu. Kypc GU3MKH mpeanonaraer 3HAKOMCTBO C
IIMPOKUM KPYrOM TEXHHYECKMX M TEXHOJOTHYECKHUX IPHJIOKEHUN H3YUCHHBIX TEOpUH H
3aKOHOB.

Hoesn skonocuzayuu peanusyercsi MOCPEICTBOM BBEJIEHHUS 3JEMEHTOB COJICpKaHMS,
MNOCBSIIIEHHBIX HKOJOTHYECKUM IpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTHEM
TEeXHUKH U TEXHOJIOTUH, a Takke 00CYKIeHUs NMPOOJIEM PallMOHAIBHOTO MPUPOI0TOIb30BaAHUS
Y 9KOJIOTMYECKOil 0€30acHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (U3UKU HAa YPOBHE CPETHEro o0Iero odpazoBaHUs
ABISIOTCS (u3ndeckue Teopuu (popmMHupoBaHHME MPEACTABIEHUN O CTPYKTYpe MOCTPOCHMS
¢usnyeckoil Teopuu, poiu (PyHIaMEHTAIbHBIX 3aKOHOB M IPHUHLMUIIOB B COBPEMEHHBIX
NPEICTABIEHUSX O MPUPOE, IPaHUIAX MPUMEHUMOCTH TEOPHH, UIsl OMUCAHUS €CTECTBEHHO-
HAy4HBIX SIBJICHUH U NPOLIECCOB).

CucTeMHO-/1eATeNbHOCTHBIN MOAXO0/1 B Kypce (PU3UKHU peann3yercst Ipexie BCero 3a cUer
OpraHu3alluU YKCIIEPUMEHTAILHON JesITeIbHOCTH o0yyatomumxcs. [ 6a30Boro ypoBHs Kypca
(GU3MKH - 3TO HUCIOJIB30BAHUE CUCTEMbI (DPOHTATBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U
71a00paTOPHBIX PaboT, KOTOphIE B MporpamMme Mo ¢u3uke OO0BEAWHEHBI B OOIIMI CIHCOK
YUYEHHUYECKUX MPAKTUYECKUX padoT. BrineneHue B yKa3aHHOM MepeyHe J1abopaTopHbIX padoT,
MPOBOJAUMBIX JUIsl KOHTPOJISI M OLIEHKH, OCYHIECTBIISIETCSI yYaCTHUKaMHU 00pa30BaTEIbHOTO
mpouecca UCXoAsi U3 OCOOEHHOCTEW IUTAaHMPOBAaHUS M OCHalleHWs kaOuHera ¢usuku. [lpu
3TOM o0ecrneunBaeTcsl OBJaJeHHe OOy4YalolMMUCS YMEHUSMU MPOBOJIUTH KOCBEHHBIE
W3MEpEeHUs, UCCIEN0BaHUs 3aBUCUMOCTEN (DU3MUECKHX BEJIWYMH U MOCTAHOBKY OIBITOB I10
MIPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHMe yaenseTcs pelIeHUI0 pacyETHBIX U KaueCTBeHHBIX 3a1a4. [Ipu sTom
JUIS pacu€THBIX 3a/lady MPUOPUTETOM SIBISIOTCA 3aJadyd C SBHO 3a/laHHOM (Qu3nyecKoit
MOJIETIBIO, TO3BOJISIONINE MPUMEHSATh U3yYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJIHOTO
paszena Kypca, TaKk ¥ MHTETpUpPYS 3HAHMUS M3 PA3HBIX pa3AesioB. J[Js KauecTBEHHBIX 3ajay
MPUOPUTETOM SIBIISIIOTCS 3a/laHUsT Ha OOBSCHEHUE NpPOTeKaHUs (PU3UYECKUX SIBICHUH U
MPOIIECCOB B OKpYXKArOIIel KU3HHU, TpeOyromue BbIOopa (HrU3NUecKoi MOAETH IJsl CUTyalluu
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanumsimu PI'OC COO k MmarepHalbHO-TEXHUUYECKOMY
obecrieueHNI0 y4eOHOro mporecca 0a30BbI ypOBEHb Kypca (M3WKH HA YPOBHE CPEIHETO
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obmiero 0o0pa3oBaHMs TOJKEH M3Y4aTbCs B YCIOBHUSX MPEIMETHOro KaOWHETa (PU3MKU WIH B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa NPEIMETOB €CTECTBEHHO -Hay4yHOro uukia. B
kabuHeTe (U3UKU JODKHO OBITH HE0OXOoauMoe J1abopaTopHOE O00OpyAOBaHUE A
BBITIOJTHEHUSI YKa3aHHBIX B MporpamMme Mo (U3MKe YYEHHMYECKMX MPaKTHUYECKHX paboT u
JI€MOHCTpPAIIMOHHOE 000pYyI0BaHUE.

JlemoHcTpaliionHoe obopynoBaHue GOpPMUPYETCS B COOTBETCTBUU C TMPUHIIUIIOM
MUHUMAaJIbHOU JOCTATOYHOCTH M 00€CIIeYMBAET MOCTAHOBKY MEPEUMCICHHBIX B MPOTpaMMe 10
bu3MKe KITIOYEBBIX JAEMOHCTpAIUil JJIsi MCCJIENOBaHUS W3y4aeMbIX SIBICHUH M TPOIECCOB,
AMIUPUUYECKUX U PyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHME Ui YUEHUUYECKUX MPAKTUUECKUX paboT (opmupyeTcs B
BUJIE TEMAaTHMUYECKUX KOMIUIEKTOB M 00OecreuynBaeTcs B pacuéTe OJHOTO KOMILUIEKTa Ha JBYX
oOyuaromuxcsi. Temarnueckue KOMIUIEKTHI JIa0OpaTOPHOTO OOOpPYIOBaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMIUIEKCHOM HMCIOJB30BAaHUN AHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BHJIE IU(DPOBBIX JIAOOPATOPUH.

OCHOBHBIMHU LEISIMU U3Y4€HUS (PU3UKU B 00111€eM 00pa30BaHUU SBIISIOTCS:

dbopMUpOBaHME HWHTEpPECAa M CTPEMJIEHUS OOy4arolmuxcsi K HayYHOMY HW3y4YEHUIO
MPUPO/BI, pPa3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEACTABICHUA O HAyyHOM METOJe T03HaHUS U  (OpMHpPOBAHUE
HCCJIEI0BATENbCKOr0 OTHOIIEHUS K OKPY>KAIOIIUM SBJICHUSM;

dbopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa M3Y4YeHUS OCHOB CTPOCHHUS
MaTepuu U QpyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHNE YMEHHI OOBSCHATH SBICHUS C MCIOJIb30BaHUEM (PU3WYECKUX 3HAHUU U
Hay4YHBIX JOKa3aTeNbCTB;

(dbopmMupoBaHUE MPEACTABICHUH O POaM (U3MKHU ISl Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

JlocTxeHue 3TUX Leeil obecrneunBaeTcs pelleHueM CIEAYIOMMX 3ajJady B Ipolecce
M3y4yeHus Kypca (PU3UKu Ha YPOBHE CPeTHEro 00IIero o0pa3oBaHUs:

MPUOOPETEHNE CUCTEMBI 3HAHMM 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUAX, BKJIIOYAs MEXAHMKY, MOJIEKYJSpHYIO (U3UKY, 3JIEKTPOJMHAMUKY, KBAHTOBYIO
(GU3HKY U 3JIIEMEHTHI aCTPOPU3HKH;

dbopMupoBaHME YMEHUH MNPUMEHSITh TEOPETUYECKUEe 3HaHUS JUisl  OOBSCHEHUs
¢bu3nyecKux SBICHUM B MPUPOIE M IS MPUHATUS NPAKTUYECKUX PEIIEHUI B MOBCEIHEBHOU
KU3HU;

OCBOEHHE CITIOCOOOB pemIeHHs Pa3IMYHBIX 3a7a4 C SIBHO 3aJJaHHON (PU3NYECKON MOJIENbIO,
3ajad, IMOAPA3yMEBAIOIINX CaMOCTOSTENbHOE CO3/aHue (PU3MUECKO MoJenH, aJleKBaTHOM
YCIIOBUSIM 3a/1a4H;

MOHMMaHUe (U3UYECKUX OCHOB W TPHUHIMIIOB JCHCTBHS TEXHUYECKUX YCTPOWCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUAHUS Ha OKPYKAIOILYIO CPEY;

OBJIaJICHUE METO/JAMH CaMOCTOSITEIBHOIO TUIAHUPOBAHUS W TMPOBEACHHS (HU3MUECKUX
HKCIIEPUMEHTOB, aHaJM3a W HMHTEpIpeTanuu WHGOPMALUU, OIpeAesieHUsl JIOCTOBEPHOCTH
MOJIYYEHHOT'O Pe3yJIbTaTa;

CO3JaHUE YCJIOBUM ISl PA3BUTUSA YMEHHUM MPOEKTHO -HCCIIEI0BATEIBCKOM, TBOPUYECKOU
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JESITENIbHOCTH.

Ha uzyuenue ¢usuku (6a30BbIil ypOBEHb) HA YPOBHE CpPEAHEro OOIIETO 0Opa3oBaHUS
otBouTcs 136 gacoB: B 10 kmacce - 68 gacoB (2 yaca B Heaeno), B 11 kimacce - 68 dacoB (2
yaca B HEJEINIO).

[Ipennaraemslii B mporpamme o (U3HMKE IMEepeueHb Ja0OpPaTOPHBIX U MPAKTUYECKUX
paboT SBISETCS PEKOMEHJIOBAaHHBIM, YYMUTENb JAENAET BBIOOP MPOBEACHHS J1AOOPATOPHBIX
paboT U OMBITOB ¢ YUETOM UHAUBUAYAIbHBIX OCOOCHHOCTEHN 00yUaromuxcsl.

JIro6as pabouasi mporpaMMa J0JKHA MOJIHOCTBIO BKIIIOUATh B ce0s coiepKaHue JaHHOM
MpOrpaMMsbl 1O (hU3HMKE.

B otaenbHBIX ciayyasx Kypc GU3MKH 0a30BOr0 YPOBHSI MOXKET U3ydaTbcs B 00bEMe 204
yaca 3a jJBa rojaa ooydenus (3 u B Hemento B 10 u 11 kiaccax). B aTom cinydae yBenuuuBaeTcs
He MeHee yeM 10 20 4 pe3epBHOE BpeMs, KOTOPOE HCHOIB3YETCS yUWUTEeIeM IJsi U3ydeHUs
BOIIPOCOB, TECHO CBA3aHHBIX C BHIOpAaHHBIM MpOQHUIIeM 00y4YEHHS, U YBEIUUYUBAETCS yuyeOHas
Harpy3ka, OTBOAMMAs Ha M3yYEHHE MEXAHHUKHU, MOJEKYISPHON (PU3MKU U 3IEKTPOJUHAMUKH,
3a CU€T pacIIMpEeHHUs] Yucia JJabopaTOPHBIX pabOT UCCIEAOBATENBCKOIO XapakTepa U ypOKOB

pelIeHUsT KAYECTBEHHBIX U PACYETHBIX 3a/1a4.
COJAEPKAHUE OBYYEHUA

10 KITIACC
Pazgen 1. ®u3uka 1 MeTOAbl HAYYHOI' O MO3HAHMS
®usnka - Hayka o nmpupoje. Haydunsle MeTOIBI NMO3HAHMS OKpPYXKAOIIEro mupa. Posb
HKCIIEPUMEHTA U TEOPUH B MPOLIeCCe MO3HAHUS PUPOAbI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (u3nuecKux sBIEHUH U npoueccoB. Hayunsie runoressl. Ousnueckue
3aKOHBI ¥ TeopHH. ['paHUIIbI NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBHUSL.
Ponb u mecto ¢usuku B (GOpMHUpPOBAHMHM COBPEMEHHON HayyHOM KapTHHBI MHpa, B
IIPaKTUYECKOU IEATEIBHOCTH JIFOJICH.
Jlemoncmpayuu
AHaznorosbsie U IUPPOBbIE U3MEPUTENbHbBIE MTPUOOPHI, KOMITbIOTEPHBIE TATYUKU.

Pa3znen 2. Mexanuka Tema 1. Kunemamuka

Mexannueckoe aBmkeHHE. OTHOCUTENIBHOCTh MEXAaHWUYECKOro ABmkeHus. Cucrema
orcuéra. TpaekTopus.

Ilepemerienne, CKOpocTh (CpefHsisi CKOPOCTb, MIHOBEHHAsl CKOpPOCTb) U YCKOpPEHHUE
MaTEpUATIBHOM TOUKH, UX MPOEKIMU HA OCH CUCTEMBI KOOpAHHAT. Cll0KEeHHE NEpEMELIEHUN U
CJI0’)KEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpEHHOE MpsSMOJIMHEiHOe aBmKeHue. I paduku 3aBucumocTu
KOOpJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U NEPEMEILEHUS MATEPUATBHON TOUKH OT BPEMEHH.

CBoOoiHOE majieHne. Y CKOpeHHUe CBOOOTHOTO A ICHUSI.

KpuBonnueliHoe nBHKeHME. [IBUJKEHME MATEPUAIBHOW TOYKH II0 OKPYKHOCTH C

IIOCTOSIHHOM 1O MOZYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JMHEHHas CKOpocThb. Ilepmon wu
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yacTtoTta oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.
TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IIPUMEHEHHE: CIHIOMETP, JBHIKCHHUE
CHaps 0B, LICIIHbIE U pEMEHHBIE ITEpEIadn.
Jlemoncmpayuu
Mopenb cucTemMbl 0TCYETA, WILTIOCTPALIMS KHHEMATHYECKAX XAPAKTEPUCTUK JIBHKCHHUS.
[IpeoOpazoBaHue NBUKEHHUI C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.
[TameHne Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.
HabGmonenne nuxeHus Tena, OpOIIEHHOTO O/ YIIIOM K TOPU30HTY M TOPU30HTAIBHO.
N3mepenune yckopeHus: CBOOOJHOTO MMaJIEHUS.
Hamnpagiienne ckopocTy Ipu ABUKEHUHN 110 OKPY’KHOCTH.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomuol
N3ydeHne HepaBHOMEPHOTO IBMYKEHUS C LENIBIO ONIPEACIICHUS] MTHOBEHHON CKOPOCTH.
HccnenoBaHne  COOTHOWICHMsST  MEXAY  IYTAMH, IPONACHHBIMM  TEJIOM 34
IIOCJIEIOBATENIBHBIE PAaBHBIE IPOMEXKYTKH BPEMEHU INPH PABHOYCKOPEHHOM JBHKCHHM C
Ha4yaJlbHOW CKOPOCTHIO, PABHOM HYJIIO.
N3yueHne NBWKEHMS IIapUKa B BSI3KOW KUJIKOCTH.

N3ydenue nBukeHus Tena, OpOIIeHHOr0 TOPU30HTAIbHO.

Tema 2. /lunamuka

[Ipunuun otHocuTenbHOCTH ['amuiies. IlepBolii 3akoH HproToHa. MHepumanbHbIe
CHUCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHuun cynepno3unuu cui. Bropoi 3akoH HbroToHa s
MaTepualIbHOM TOUYKH. Tpetuit 3aKkoH HproTOHA 111 MaTeprabHBIX TOYEK.

3akoH BceMUpHOTo TsroteHus. Cuna Tspkectu. [lepBas kocMudeckast CKOpPOCTb.

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

Tpenue. Buapl Tpenus (mokosi, CKoiabxkeHus, kadeHus1). Cuna tpenusd. Cyxoe TpeHHeE.
Cuna TpeHUs CKOJBXKEHHS © cuia TpeHus 1mokos. Kosddumument tpenus. Cuna
COIIPOTHUBIICHUS ITPU JBUKEHUH TEJIA B KUIKOCTH UM Ta3e.

[TocTynaTtenbHOE U BpaliaTeIbHOE JBMKEHUE aOCOTIOTHO TBEPAOTO TEa.

MOMEHT cuiIbl OTHOCUTEIBHO OCH BpamieHus. [lnedo cumnbl. YcioBus paBHOBeCUs
TBEPAOIO TENA.

TexHuueckne yCTpOHMCTBA U MPAKTHUYECKOE IPUMEHEHHE: MOAIIUITHUKH, JIBUKCHUE
HUCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHHE Macc B3aUMOJCHCTBYIOMIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnoxeHue cuil.

3aBUCUMOCTD CUJIBI YIIPYTOCTH OT JehOpMAIIUH.



®denepanbHas padodas nporpamma | Gusuka. 10-11 knaccel (0a30BbIH YPOBEHB)

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U TTA/ICHUU.

CpaBHeHUE CHII TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3ydenue nBuxkeHus Opycka 1o HAKIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, OT ux aepopmariiu.

HccenenoBanue ycinoBuil paBHOBECHS TBEPIOIO TEIa, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonst coxpanenus 6 mMmexanuke

HNmnynsc MaTepuaabHONW TOYKH (Teda), CUCTEMbl MaTepUalbHbIX TOueK. Mmynbe cuibl
Y U3MEHEHUE UMITyJIbCa TeNa. 3aKOH COXPAaHEHUs NMITyJIbca. PeakTUBHOE JBHKEHUE.

Pa6Gora cwibl. MOIIIHOCTH CHJIBI.

Kunernueckas sHeprusi MaTepuanbHON TOukH. Teopema 00 M3MEHEHHHM KMHETUYECKOU
SHEpPrUu.

[lorennmanpHass osHeprus. lloTeHumanbHas dHeprus ynpyro JeopMUPOBAHHOU
npyxuHbl. [loTeHunanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMITH.

[loTeHuManbHble ¥ HEMOTEHLIMANbHbIE CHIbl. CBs3b pa0OThl HEMOTEHLIMAIBHBIX CHUJI C
U3MEHEHUEM MEXAHUYECKOM HSHEPIMM CHUCTEMBI Tel. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPTHUH.

VYipyrue u Heynpyrue CTOIKHOBEHHS.

TexHudeckne ycTpoMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KOIEP, MPYKUHHBIN
IIUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHME.

[Tepexon moTeHIMANBHON YHEPTUU B KUHETUYECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JABYX OJMHAKOBBIX HHUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI C MU3MEHEHHUEM MEXAaHWYECKOM 3HEpruM Teja Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOIO KIyTa.

Pa3nen 3. MosexkyJasipHas (pM3MKa ¥ TEPMOJIMHAMHUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOTL
meopuu

OCHOBHBIE TOJOXKEHUS  MOJEKYJISIPHO-KMHETHUYECKOM TEOpUM U HUX  OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxenue. Juddysus. Xapakrep ABMKEHHUS U B3aUMOACHCTBUS
YacTHIl BelecTBAa. MoOJenu CTpOEHUs Tra3oB, >KMJIKOCTEH M TBEPABIX Tel U OOBSICHEHUE
CBONMCTB BEIllECTBA HAa OCHOBE 3TUX Mojesel. Macca u pasmepsl Moisiekysl. KomnuecTtBo
BelectBa. [locrosHuas ABoraapo.

TennoBoe paBHOoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Lienabcus.
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Mogenb uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMUHETUYECKOU TEOpuu
ujearbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa CpelHeld KHHETHYECKOW HHEepruu
TEIJIOBOTO JBWKEHUs dactull rasa. Illkama temmnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa-Knaneitpona. 3akon Jlanbrona. M3ompoiiecchl B UACaIbHOM Ta3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemlecTBa. [ 'paduyeckoe TMpeacTaBICHUE H30IMPOLIECCOB:
U30TEpMa, U30X0pa, u3obdapa.

TexHuueckue ycTpoiicTBa U MpaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOIIUE JUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCTUHCHH.

OnpIThl 0 TG GY3UN KUAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JBUKEHHS.

Mogens onbita [lITepHa.

OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3AUMOACHCTBUA.

Moaens, WIToCTpUpYIOIas NPUPOY AABICHUS ra3a Ha CTEHKH COCYa.

OnbITHl, WUTIOCTPUPYIOIIUE YPABHEHHE COCTOSHUS MACAIBHOTO Ta3a, H30MPOLECCHI.
Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomoi

Ompenenenne Macchl BO3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEpeHU 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEW.

HccnenoBanre 3aBUCUMOCTH MEXY TapaMETPAMU COCTOSIHHS Pa3peKEHHOTO rasa.

Tema 2. Ocroebl mepmoouHamurku

TepMoauHamuyeckass cucteMa. BHyTpeHHsISl SHEprus TEPMOJAMHAMHYECKON CHUCTEMBI U
crocoOb! €€ n3mMenenusi. KonmuduecTBo TeroTel 1 pabota. BHyTpeHHsIs1 2HEPTHs 0JJTHOATOMHOTO
UJCabHOrO rasa. Buasl Teronepenayu: TEIUIONPOBOJHOCTh, KOHBEKLUs, W3JIy4YCHHE.
VY enbHas TEINIOEMKOCTH BellecTBa. KoJMUeCcTBO TEIIIOTHI IPH TEILIONEpeIaye.

[Tonsitue 06 ammabatHOoM mipouiecce. [lepBwiif 3axkoH TepmomuHamuku. [IpuMeneHue
MEPBOr0 3aKOHA TEPMOAMHAMHUKU K wu3omporeccam. ['paduueckass mHTEepripeTanus pabOThI
rasa.

Bropoii 3akon Tepmogunamuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TennoBbie MammHbl. [IpuHIMIBL qEeHCTBUS TEMIOBBIX MamuH. [IpeoOpa3oBanus SHEPTUH
B TEIUIOBBIX MamnHax. Koaddumnuent noneznoro neicteus TeruioBoi Mamuuel. [{ukn KapHo
U er0 KO3 PUITUEHT MOJIE3HOTO ACUCTBHS. DKOJIOTHUECKHE MPOOIEMBI TEIIIIOIHEPTETUKH.

TexHuueckue yCTpoHMCTBa U MPaKTUUECKOE MPUMEHEHHE: JIBUTaTellb BHYTPEHHETrO
Cropanusi, ObITOBOM XOJOUIBHHUK, KOHIUIUOHED.

Jlemoncmpayuu

H3meHeHre BHYTPEHHEW SHEPTrUU Tella TMPU COBEPIICHUU PabOTHI: BBUIET MPOOKU W3
OyTBUIKHM TIOJ JCMCTBHEM C)KAaTOTO BO3[yXa, HarpeBaHue 3(pupa B JATYHHOW TpyOKe MyTEéM
TpeHus (BUICOAEMOHCTpAIIHS).

N3meHeHnne BHYTpEHHEH dHEpruu (TemMnepaTyphbl) Tella Ipu TeIuionepeaaye.

OnbIT 10 aMabaTHOMY PACIIUPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM). Moenu
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napoBOM TYpOWHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO JIBUTATEISI.
Yuenuueckuii sxcnepumenm, 1abopamopmsvie pabomoi

N3mepenune ynenbHON TEI0EMKOCTH.

Tema 3. Acpecammnvie cocmosanusn eeuwecmea. Pazoevie nepexoovl

[TapooOpazoBanne u kKouaeHcanusa. Mcnapenne wu kumneHue. AOCONIOTHAS U
OTHOCHTENbHAS  BIAKHOCTb  BO3AyXa. HacelmenHsld  map.  YaempHas — TemjioTra
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT AABJICHHUSL.

TBépnoe Tteno. Kpucramimueckue u amopdHble Tena. AHH30TPONHS CBOMCTB
kpuctamioB. JXunkue kpucramisl. CoBpeMeHHbIE MaTepuaiibl. [lnaBiaenne u KpucTamIn3anus.
VY aenbHas Teriora riaBieHus. CyOoaumarus.

VYpaBHeHHe Ter1oBoro OajgaHca.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUECKOE MPUMEHEHHWE: THUTPOMETP U TICUXPOMETD,
KaJJOPUMETP, TEXHOJIOTMHM TOJYy4YEeHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIICHHBIX MMAPOB.

Kurnenne npu mOHMKEHHOM JIaBJICHUH.

Cnioco0Ob1 U3MEpEHUs BIAXKHOCTH.

Habmionenne HarpeBaHus U IUIaBICHUS KPUCTAILUTIIECKOTO BEIIECTBA.

JleMoHCTpaIusi KpUCTAJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomuol
W3mepenne OTHOCUTEIHHON BIKHOCTH BO3IyXa.

Pasnen 4. DiiekTpoauHammuka
Tema 1. dnexkmpocmamuxa

OnexTpuzauus Tell. OJEKTpUYECKHM 3apsan. JBa BHIAa 53IEKTPUYECKUX 3apsIOB.
[IpoBOIHMKY, AUIIEKTPUKH U MOITYNPOBOJHUKH. 3AKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsiaa.

B3anmoperictBue 3apsnoB. 3akoH Kymnona. TouyeuHbI 2NEKTpUYECKHM  3apsn.
OnekTpuueckoe mnozne. Hanpspk€HHOCTH diekTpuueckoro mnoiis. [lpuHnun cynepnosunnu
ANEKTPUYECKUX NOJIeH. JIMHNN Hanpsy)KEHHOCTH JIEKTPUYECKOTO MOJIS.

PaGora cun oanekrpocrarnueckoro mois. [loteHmuan. Pa3HocTh mNOTEHIMANOB.
[IpoBomHMKM W JAMDJIEKTPUKMA B DJIEKTPOCTATMYECKOM  mosie.  Jludnexrpudeckas
IIPOHULIAEMOCTb.

OnextpoéMkocTb. KoHaeHcaTop. DNeKTpOEMKOCTh IUIOCKOIO KOHJEHCATOpa. DHEprus
3apsKEHHOI0 KOHAECHCATOPA.

TexHnueckue ycTpoiicTBa M MPAaKTUYECKOE MPUMEHEHHUE: AIIEKTPOCKOIL,
AIIEKTPOMETP, DIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAECHCATOP,
KOIMPOBAJIBHBIN anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoNCTBO ¥ IPUHLIMI ACHCTBUSA JJIEKTPOMETPA.

B3aunmopencTBue HadIEeKTPU30BaHHBIX TEI.

DIEKTPUUYECKOE T10JIE 3APSIKEHHBIX TEl.

10
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[TpoBOTHUKH B IEKTPOCTATUIECKOM IIOJIE.

DNeKTpocTaTUYeCKast 3alluTa.

JIMDIIEKTPUKH B AJIEKTPOCTATUHIECCKOM IIOJIE.

3aBUCUMOCTD  DJIEKTPOEMKOCTH TUIOCKOTO KOHJAEHCAaTopa OT IUIOIAAHM IUTACTHH,
PaCCTOSIHUAS MEXKIy HUMHU U AUDIIEKTPUICCKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHICHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul I3MepeHne 311eKTpOEMKOCTH

KOHJICHCATOpA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEKTPUUECKHUI TOK. Y CIOBHS CYIIECTBOBAHMS AIEKTPUUYECKOTO TOKA. MIcTOUHMKH TOKAa.
Cuiia Toka. [locTosSTHHBIN TOK.

Hanpsioxenne. 3akon Oma a1 ydacTka Lenu.

DneKTpuuecKoe CONPOTHUBJICHHE. VY aenbHoe CONPOTHUBIICHHE BELIECTBA.
[TocnenoBatenbHOE, MapamieIbHOE, CMEIIAHHOE COETMHEHNE TPOBOJHUKOB.

Pabota anexTpuueckoro Toka. 3akoH Jxoymsa-Jlena. MomHOCTD 3JE€KTPUUYECKOTO
TOKa.

DNEeKTpOJABUKYILas CUJla U BHYTPEHHEE COMPOTHBIEHHE MCTOYHHMKA ToKa. 3akoH Oma
JUISl TIOJIHOM (3aMKHYTOM) 3iekTpuyeckoi nenu. KopoTkoe 3ambikaHue.

DNEeKTpOHHAs MPOBOJMMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTb CONPOTUBIICHUS
METaJUIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DneKkTpuyeckuil TOk B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX My4YKOB. [[0ynpOBOIHUKHY.
CoOcTBeHHas ¥ MPUMECHask TPOBOJUMOCTD MOIYITPOBOIHUKOB. CBOMCTBA P-N-TIepexoaa.
[TonmynpoBOAHUKOBBIE TPUOOPHI.

DIEeKTpUUYECKUI TOK B paCTBOpaxX U paciijiaBax AJIEKTPOJIUTOB. DIIEKTPOIUTHUYECKAS
JMCCOLMAIIUS. DIEKTPOJIN3.

DnekTpuueckuil Tok B razax. CaMocTOATENbHBIA U HECAMOCTOSTENIbHBIN pa3psil.
Monnus. [1na3zma.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: aMIEpPMETpP, BOJIBTMETP,
peocTaT, HMCTOYHHKM TOKa, DJEKTPOHArpeBaTellbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIIHHBIC
npUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BaKYyMHBIH AMOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN JHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSKCHHUS.

3aBUCUMOCTH CONTPOTUBIICHUS IWJINHIPUICCKUX TPOBOTHUKOB OT JJIUHBI, TUTOMIATN
MOTEPEYHOro CEYEHUs U MaTepuana.

CMelanHO€ COeIMHEHHE MPOBOIHUKOB.

[Ipsimoe u3mMepeHue AMeKTpoABMKYIEeH cuiibl. KopoTkoe 3aMbIkaHUE TajJbBaHUYECKOTO
AJIEMEHTA U OlLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTb COIIPOTUBIICHUSI METAIIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE ANEKTPOIUTOB.

11
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HckpoBoii pa3psan 1 IpOBOAUMOCTb BO3yXa.
OAHOCTOPOHHSS TPOBOJUMOCTD TUO/IA.
Vuenuueckuii sxcnepumenm, nabopamopHule pabomul
M3y4enre cMEaHHOro COEAUHEHHUS PE3UCTOPOB.
N3mepenne DNEKTPOABMKYIIEW CHJIBI HCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUSI.
Habmronenue snekrpomnusa.

MexnpeaMmeTHble CBSA3H

Wzydenue xypca ¢usuku 06a3oBoro ypoBHs B 10 kiacce ocCylIeCTBISETCS C YYETOM
COJIepXKATEIbHBIX MEXIPEIMETHBIX CBSI3eéd C KypcamMH MaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTUU.

Mesicnpeomemnvie nousmus, CBA3aHHBIE C M3YyYEHHMEM METOJOB HAyYHOI'O IO3HAHMS:
sBJICHHE, HAay4yHbIH (hakT, runotesa, (pusnueckas BeIMYMHA, 3aKOH, TEOpHs, HaOJIOJIEHUE,
HKCIEPUMEHT, MOJIETUPOBAHKE, MOJIE]b, U3MEPEHHUE.

Mamemamuka: pelnieHHE CHUCTEMbl YypaBHEHUM, JuMHeWHas ¢QyHKUusa, napadona,
runepOosia, uX TpadUKd U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIMH: CUHYC, KOCHHYC,
TaHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIMHU Ha
OCH KOOPJIMHAT, CJI0)KEHHE BEKTOPOB.

buonozus: Mmexanndeckoe ABMXKEHHE B )KMBOW Ipupoze, nuddysus, ocMoc, TemioooMeH
KUBBIX OPraHU3MOB (BUbI TEIUIONEPEIAaYH, TEMIOBOE PABHOBECHUE), JIEKTPUUECKHE SIBJICHUS B
YKUBOU TIPUPOJIE.

Xumus: JUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJIIpHasi Macca, TEeTJIOBbIE CBOMCTBA TBEPABIX TN, )KUJKOCTEH U ra30B, JJIEKTPUUECKUE
CBOICTBa METAJJIOB, AIEKTPOIUTHYECKAs IUCCOLUAINS, ralbBaHUKA. [ eocpagus: BIaXXHOCTh
BO3/lyXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE JBHKEHUN C MCIIOJIb30BAaHHMEM MEXaHU3MOB, YUET TPEHUS
B TEXHUKE, TOJIINITHUKY, UCIIOIb30BAHNE 3aKOHA COXPAaHEHMsI UMITyJIbCca B TEXHUKE (pakera,
BOJIOMET U Jpyrue), JBUTATENb BHYTPEHHETr0 CropaHus, mapoBas TypOuHa, OBITOBOIA
XOJOAWIBHUK, KOHIUIIMOHEpP, TEXHOJOTHH IIOJIy4€HHUS COBPEMEHHBIX MaTepHalioB, B TOM
quyCclie HAHOMAaTepHaJOB, W HAHOTEXHOJOTWH, 3JIEKTPOCTATHYECKas 3allluTa, 3a3eMJICHUE
ANIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIA MPHUHTEP, DJIEKTpOHArpeBaTelbHble MPHOOPSI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, raIbBAHUKA.

11 KIIACC
Pa3znea 4. DiieKTpoAMHAMMKA
Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAA UHOYKUUSA
[TocTositHHBIE MarHuThl. B3anmonelcTBUE TOCTOSHHBIX MAarHUTOB. MarmuTtHoe mose.
Bexkrop MarautHOM uHaykuuu. [IpuHuun cynepno3svnvud MarHUTHBIX [OJIeW. JInHuum
MarHuTHoM uHAyKuuu. KapTuHa TuHUM MarHUTHOW MHAYKIIMY TOJISI IOCTOSIHHBIX MarHUTOB.
MarnuTtHoe 1oJie IPOBOJHMKA C TOKOM. KapTuHa JMHUM MHAYKIUU MarHUTHOTO IIOJIA
JUIMHHOT'O IIPSIMOTO NPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOT'O IIPOBOJHMKA, KaTYIIKU C TOKOM.

12
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OmneIT OpcTena. BzaumoaeiicTBre MpoOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJib U HalpaBJICHUE.

Cuna Jlopenma, e€ MOAynb W HampaBiieHHe. J[BUKeHUE 3apsHKEHHOM YacTHIBl B
OJIHOPOJAHOM MarHUTHOM moJie. PaGota cunsl JIopeHua.

SIBrieHME BNEKTPOMArHUTHOM HWHAYKIWH. [IOTOK BEKTOpa MAarHUTHOM WHIYKIWH.
DNEeKTPOJABIKYIIAS CUjla MHAYKIUMU. 3aKOH AJIEKTPOMarHUTHOW uHaykiuu Papajaes.

BuxpeBoe snekTpuyeckoe mose. DIEKTPOABIKYIAS CUJIa MHIYKIMKM B IMPOBOJHUKE,
JBIOKYIIIEMCS IMOCTYNMATEILHO B OJJTHOPOJJHOM MarHUTHOM TIOJI€.

[IpaBuiio Jlenua.

NHayKTUBHOCTD. SIBJIEHHE CAMOMHIYKIIMU. DIEKTPOIBIKYIIAS CUJIa CAMOUHAYKIIUH.

DHEPrusi MarHUTHOTO TMOJIsl KaTYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckne yCTpOHUCTBA W NPAKTUYECKOE MPUMEHEHHUE: IOCTOSHHBIE MArHUTBHI,
AIEKTPOMATHUTHI, SJICKTPOJBUTATENb, YCKOPHUTENHM 3JIEMEHTAPHBIX YacCTHUILl, WHAYKIHOHHAsS
1eYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHUE SJIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

JIMHUM MHIYKIIMA MarHUTHOTO TOJIS.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIOpeHIIa HAa MOHBI AJIEKTPOJIUTA.

SIBneHue 3€KTPOMarHUTHOW UHTYKIIHAH.

[IpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJABUKYIIEH CUJIBI MHAYKIIMU OT CKOPOCTH U3MEHEHUS MArHUTHOTO
MOTOKA.

SIBrieHrEe CaMOMHAYKIIHH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi VIzyuenue

MAarHUTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JEKTPOMATHUTHON MHAYKIIUY.

Pa3nea S. Kosie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHbLE KOJ1€0aAHUA

Konebarenvnas cucrema. CBoOojHBIE MexaHWYeckue Kosebanus. [‘apmoHuueckue
koneOanus. Ilepuon, wacrora, ammumryaa M ¢aza konebanuil. IlpyXUHHBIH MasSTHHK.
MatemaTrueckuii MasiTHUK. YpaBHeHHE rapMOHMUYECKUX KoseOanuid. [IpeBpaienue sHepruu
pY TAPMOHUYECKHX KOJICOaHHSIX.

Konebarenpupiii koHTYp. CBOOOAHBIE AIIEKTPOMArHUTHBIE KOJNEOAHHS B UACATHHOM
KoJIe0aTeTbHOM KOHTYpE. AHAIOTHUS MEXJIy MEXaHWYECKUMH M 3JIEKTPOMAarHUTHBIMH
kosebanuamu. Popmyna ToMcoHa. 3aKOH COXpaHEHUs YHEPTUU B UACATIHLHOM KOJeOaTeIIbHOM
KOHTYpE.
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[IpencraBnenue o 3aTyxarommx KoieOaHUSIX. BrIHyKIeHHbIE MEXaHUYECKHE KOJEeOaHNs.
Pe3onanc. BeiHyX€HHBIE 371€KTPOMarHUTHbIE KOJIEOaHUsI.

[lepemennsiii Tok. CUHYyCOMJANBbHBINA IEPEMEHHBIA TOK. MOIIIHOCTh NEPEMEHHOIO TOKA.
AMIUINTYHOE U IEUCTBYIOLIEE 3HAYCHUE CHIIBI TOKA U HAIIPSIKCHUS.

Tpanchopmarop. IlponsBoacTBo, nepeaadya M NOTPEOJIEHUE AIEKTPUUECKOM SHEPTUU.
OKOJIOTUYECKUE PUCKH TMPU TMPOU3BOACTBE 3JEKTpodHepruu. KynbTypa HCHOJIB30BaHUS
JJIEKTPOIHEPTUN B IIOBCETHEBHOMN )KU3HH.

TexHuueckne yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHME: DIIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, IMHUHU JIEKTPONEPEIay.

Jlemoncmpayuu

UccnenoBanne  mapaMeTpoB  KojeOaTelnbHOM — cucTembl  (MPYKUHHBIA — WJIU
MaTeMaTHYEeCKUI MasiTHUK).

Hab6mronenue 3aTyxarmux KojieOaHuH.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJICOAHHIMA.

Hab6mronenne pezonanca.

CBOOOIHBIE PTIEKTPOMATHUTHBIE KOJICOAHMUS.

OcuumnorpaMmbl  (3aBUCMMOCTH  CHJIBI TOKAa W HANpPSKEHHS] OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJICOaHMIA.

Pe3onaHc npu mnociaeaoBaTeNbHOM COEIMHEHUM PE3UCTOPA, KAaTYIIKW MHAYKTUBHOCTH U
KOH/JIEHCaTopa.

Mogenb TUHUM 3TEKTpOIepeaauH.

Yuenuuecxuii sxcnepumenm, 1abopamoprsie pabomoi

HccnenoBanue 3aBUCMMOCTH TIEpHOa MAIBIX KOeOaHU rpy3a Ha HUTH OT JJIMHBI HUTH
¥ Macchl Tpy3a.

HccnenoBaHne mNEpeMEHHOTO TOKA B ILENM W3  IIOCJIENOBATEIBHO COEIMHEHHBIX
KOHJICHCATOpPa, KaTYyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHblE 60JIHbL

MexaHu4yeckue  BOJHBI,  YCJIOBHUS  pacOpOCTPAHEHUS. [Tepuon. CxopocThb
pacrpocTpaHeHHsl M JITMHA BOJHBL. [lomepeunsie U mpojoiibHbIe BOIHBL. MHTepdepeHuus u
nudpakius MEXaHUYECKUX BOJIH.

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

DNEeKTPOMarHUTHBIE BOJIHBI. Y CJIOBHUSI M3yUYCHHS DJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTaIlusl BeKTopoB E, B, V B anexkrpomarHuTHOW BoiHEe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpakeHHUE, MpeJoMIIeHHe, Tossipu3anus, Audpakiuus, uHTepdepenuns. CKOPOCThH
AJIIEKTPOMArHUTHBIX BOJIH.

[Ixana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE AIEKTPOMArHUTHBIX BOJIH B TEXHHUKE W
OBITY.

[TpuHUUIIBI paANOCB3H U TeNIEBUACHUS. Paguonokarus.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEIbl.

TexHu4eckre yCTpouCcTBa U MPAKTUYECKOE MPUMECHECHHE: MY3bIKQJIbHBIC
WHCTPYMEHTHI,  yJIbTPa3ByKOBas JUArHOCTHMKA B TEXHUKE MW MEIUIMHE, pajaap,
pamuonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-mneusb.
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Jlemoncmpayuu

OO6pa3oBaHue U PaCPOCTPAHEHHUE MOMEPEUHBIX U MPOAOIBHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYKA.

HaGmonenue oTpakeHus: ¥ NPeJIOMIICHUSI MEXaHUYECKUX BOJIH.

HabGmonenne nareppepeHunu u qudppakiuyu MEXaHUYECKUX BOJIH.

3BYKOBOW pPE30HAHC.

HabGnronenne cBS3U TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYIOHM M YacTOTOMN
Kosie0aHui.

UccnenoBanne CBOWMCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTPaXXE€HHE, MPEIOMIICHHE,
noJisipu3anus, Judpaxus, HHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmMoiMHENHOE pacHpOCTpaHEHUE CBETa B OJHOPOIHOMU
cpene. JIyd cBera. ToueuHblii ICTOYHHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHUsi cBeTa. [locTpoeHne H300pakeHHil B IUIOCKOM
3epKaiie.

[Ipenomnenne cBeta. 3aKOHBI TpeIOMIICHUsT CBeTa. AOCONIOTHBIA TOKa3aTeshb
npenomieHud. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroja MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus ceera. CiaoxHbIi cocTaB 6enoro ceera. Ler.

Cobuparomiue M pacceuBawomiye JUH3bL. ToHkas nuH3a. POKYyCHOE pacCTOSHUE H
onTHYecKas cuiaa TOHKOM JuH3bl. llocTpoeHne wu300paxkeHUdd B coOUpalOMMUX U
paccenBarOUX JuH3ax. @opMmysia TOHKON JUH3BL. Y BEJIUYEHHUE, 1aBAEMOE JIMH30M.

[Ipenenbr MPpUMEHUMOCTH T€OMETPUYECKON ONMTUKH.

BonnoBas ontuka. WuTepdepeniuus cBera. KorepeHTHbIE HUCTOYHHKU. Y CIOBHS
HAONIO/ICHUsT MaKCMMyMOB W MHHMMYMOB B WHTEP(PEPECHIIMOHHOW KapTHHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakmus cBeta. [QudpakuuonHas pemérka. YcjaoBue HaOMIOACHHUS TJIaBHBIX
MaKCUMYMOB MpH MaJIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuuyeckne yCTpPOWCTBa M TMPAKTHUECKOE MPUMEHEHHWE: OYKH, Jymna, (oToarrmapar,
NPOEKIMOHHBIM anmapar, MHKPOCKOI, TEJeCKOI, BOJOKOHHAs ONTHKA, JU(pakiuOHHAas
peETKA, MOJIAPOUL.

Jlemoncmpayuu

[IpsimonuHeliHOEe paclpoCTpaHeHue, OTpaKEHHWE M TpesomiieHHne cBeTa. OnTudeckue
npuOOopBI.

[TonHOE BHYTpeHHEe oTpakeHue. Mojieab CBETOBOIA.

HccnenoBanue CBOMCTB M300paKeHM B IMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOIIA.

Hab6mronenne natepdepeHnm ceera.

Habmionenne qudpakuuu ceeta.

Habmronenne nucnepcun cBera.
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[TosnyyeHue criekTpa ¢ HOMOIIbIO IPU3MBI.
[TonydyeHnue criekTpa ¢ TOMOIIBIO AUPPAKITUOHHON PEILIETKH.
HaGmonenue nonspuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomor U3Mepenue
MOKa3aTeNs MPEeJOMIICHUS CTEKIA.
WccnenoBanue cBOMCTB N300paKeHU B JIMH3aX.
HaGmonenue nucnepcuu cBera.

Pazgen 6. OcHOBBI cielIHAIBHON TEOPUH OTHOCUTEIbHOCTH

I'paHuIbl IPUMEHNMOCTH KJIACCUYECKOM MeXaHMKH. [locTynaTel crielMalbHON TEOpUU
OTHOCUTEJIBHOCTU: HMHBAapUAaHTHOCTb MOIYJISI CKOPOCTH CBE€Ta B BaKyyMe, IPUHLUII
OTHOCHUTEJIBHOCTA DUHIITEHHA.

OTHOCUTENBHOCTH OTHOBPEMEHHOCTH. 3aME/IJIEHUE BPEMEHH U COKPAILLICHHUE JIJTUHBI.

DHeprusi ¥ UMITYJIbC PEJIITUBUCTCKON YaCTHIIBIL.

CBs13b MaccChl € JHEPTUEN U UMITYJIbCOM PEJIATUBUCTCKONW YAaCTULIBI. DHEPIUs MOKOSI.

Pazgen 7. KBantoBasi pusnka
Tema 1. dnemenmol K6AHM OGO ONMUKU

®oronsl. Dopmyina [Inanka csi3u SHEpTUn POTOHA C €T0 YACTOTOM. DHEPTUS U UMITYIIbC
dboToHa.

OtkpeiTue u uccnepoanue Qorodpdexra. Omnbitel A.I.  CromeroBa. 3aKoHBI
dororddexra. VYpaBHenue OiHmTelHa s Qoroaddekra. «KpacHas  rpaHuna
dotordpdekra.

JlaBiienue ceta. OneiTel I1.H. JleOenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckre ycTporuCTBa U MPAKTUYECKOE TPUMEHEHUE: dboTOdIEMEHT,
dboToaTUMK, coTHEYHas OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®otor(PeKT Ha yCTaHOBKE C IIMHKOBOM TJIACTUHOM.

NccnenoBanue 3akoHOB BHeLIHEro (poTosddexra.

Cseronuon.

Conneunas OaTapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesnuto a-yactui. [lnaneraphas
mogenb aroma. [loctynarsr bopa. U3nmyuenune u nornomienne GOTOHOB MpH MEPEXO/IE aToMa C
OJIHOTO YpPOBHSI 3HEpruuM Ha JApyroid. Buapl crnekTpoB. CHeKkTp YpOBHEW SHEpruu aroma
BOZOpOJA.

Bonnosele cBoicTBa yactun. Bonuel ne bpoiisa. KopnyCckynsipHO-BOJIHOBOU Ayallu3M.

CroHTaHHOE U BBIHYKJEHHOE U3JIyYECHHUE.

TexHuueckne yCTPOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIA aHaJu3
(cmexkTpockom), Jlazep, KBAHTOBBIN KOMITbIOTED.
Jlemoncmpayuu

Monens omnbita Pezepdopna.
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Ornpezenenye AIMHBI BOJIHBI Ja3epa.
HaGmonenue nuHedyaThIX CIIEKTPOB U3TyUCHHUS.
Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomwl
Hab6mroienne nuHeyaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHThI,  JI0KAa3bIBAaIOIIME  CIOXKHOCTb  CcTpoeHusd  sanapa.  OTKpeITHE
paauoaktuBHOocTU. OmbiTel  Pesepdopna mo ompedeneHuto coctaBa paJdOaKTHBHOTO
uznyuyenus. CBoiicTBa anbda-, Oera-, raMMma-u3iiydeHus. BriusiHue paanoakTUBHOCTH Ha
YKUBBIE€ OPTaHU3MBI.

OtkpeiTHE TIpOTOHA M HelTpoHa. Hykmonnas mopenp snapa [eiizenOepra- MBaHeHKo.
3apsn aapa. MaccoBoe unciio siapa. M30Tomnst.

Anbda-pacniag. DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmnaj. ['amma-u3nydenue. 3akoH
pPaauoaKkTUBHOTO pacmajia.

DHeprus CBsI3u HYKJIOHOB B sifipe. A nepHsie cuibl. JledexT maccsl spa.

SAnepuble peakuuu. [leneHue u CUHTE3 SAEP.

Anepubpiii  peaktop. TepmosimepHblii cuHTe3. [IpoOieMBI M TMEpPCIEKTUBHI  SICPHOMN
SHEPIreTUKU. DKOJIOTHYECKUE ACTIEKTHI SIACPHON SHEPTETUKHU.

DOneMeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.

MeTo1b1 HAOMIOCHHS U PETUCTPAIIUU JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbIE B3aUMOJEHCTBUS. ENUHCTBO hM3nuecKoi KapTUHBI MUpA.
TexHu4eckrue ycTpoicTBa U IPaKTUYECKOE MPUMEHEHHE: JO3UMETP, kKamepa BunbcoHna,
SAJIEPHBINA PeaKTop, aToOMHasi GoMOa.
Jlemoncmpayuu

CuéTyuK HOHU3UPYIOIIUX YACTHLI.
Yyenuuecxuii sxcnepumenm, 1abopamopHie pabomoi

UccnenoBanue TpekoB yacTull (1o TOTOBBIM (hoTorpadusim).

Paspen 8. DiieMeHTHI aCTPOHOMUH U acTPOPU3UKH

Otanbl  pa3BuTUs acTpoHOMHM. [IpukimagHoe W MHPOBO33PEHUYECKOE 3HAYCHHE
ACTPOHOMHH.

Bun 3Bé3nnoro Heba. Co3Be3nus, sipkue 3BE3JbI, MJIAHEThl, UX BUIMMOE JBHKEHUE.

ConneuHas cucrema.

Conuue. ConHeuHasi akTUBHOCThb. Mcrounuk sHepruu ConHIa W 3BE3A. 3BE3bI, UX
OCHOBHBIE XapaKTEpPUCTUKH. JlMarpamma «CHEKTpaJIbHbI KJIacC - CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCIEA0BATEIBHOCTH. 3aBUCUMOCTbh «Macca - CBETHUMOCTB» JUIsl 3BE3] TIJIABHOU
NOCJIEZIOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. (COBpEMEHHBIE MPEACTABICHUS O
IPOUCXOXKAEHUH U 3BooUU CoJlHLA U 3BE31. DTalbl )KU3HU 3BE3/.

Mnineunsiii [lyte - nHama T'anaktuka. Ilonoxenue u nBukenue ConHua B ['anmakTuke.
Tunel ranaktuk. Paguoranaktuku u kBa3apsl. YEpHBIE OBIPHI B siApax rajlakTHK.

Bcenennas. Pacmupenne Bceenennoii. 3akon Xa0O6ma. Pa3zberanme ramaktuk. Teopus
Bbonpmoro B3peiBa. PemMkToBOE M3IydeHHE.

Macmrtabnast cTpykTypa Beenennoit. Meraranaktuka.

17



®denepanbHas padodas nporpamma | Gusuka. 10-11 knaccel (0a30BbIH YPOBEHB)

Hepeménnbie mpobieMbl aCTPOHOMUM.
Yuenuueckue nabnooenus

HaGronennst HEBOOPYKEHHBIM TIIA30M C UCITOJIB30BAaHUEM KOMITBIOTEPHBIX MPIIIOKCHHH
JUTSE  ONIPEJICIICHUSI TIOJIOKEHUsT HEOCCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3us CeBEPHOTO MOIYIIAPHUS U SIPKUE 3BE3IBI.

Hab6monenus B reneckon Jlynsl, mianer, Muneunoro Ilytu.

Oo0o01aromee NOBTOpeHHe

Ponp ¢u3ukum u acTpoOHOMHM B 3KOHOMHYECKOM, TEXHOJOTMYECKOM, COLMAIbHOU U
THYECKOU c(epax [eATEIbHOCTH 4YEJIOBEKa, poJib U MECTO (PU3MKM U acTPOHOMHHU B
COBPEMEHHON Hay4YHOM KapTUHE MHpa, pPOJb (U3MUECKO TEeopuu B (POPMUPOBAHUU
MIPEICTAaBICHUN O (PU3NYECKON KapTUHE MHUpPa, MECTO (PU3MUYECKOW KapTHUHBI MUpPA B OOLIEM
PsAly COBPEMEHHBIX €CTECTBEHHO -~HAYYHBIX IPEICTABICHAN O IPUPOJIE.

Me:xnpeaMeTHbIe CBS3H

N3yuyenne kypca ¢usuku O6azoBoro ypoBHs B 11 Kiacce ocyiiecTBisieTCs € y4€TOM
COJIEPIKATEIbHBIX MEXIPEIMETHBIX CBSI3€M € KypcamMH MAaTeMaTHKH, OWOJOTHH, XUMUH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemuvie nousimusi, CBSI3aHHbIE C W3YYEHHEM METOAOB HAay4YHOI'O IMO3HAHUS:
SBJICHUE, HAy4HbIM (akT, rumnore3a, Quanyeckas BeIWUYHHA, 3aKOH, TEOpHs, HaOI0JeHUeE,
HKCIEPUMEHT, MOJIETTUPOBAHKE, MOJIE]b, U3MEPEHHUE.

Mamemamuxka: pelieHue CUCTEMbl ypaBHEHHM, TPUTOHOMETpUYECKHE (YHKIHU: CUHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HUX
MPOEKIIMU HAa OCH KOOPJAMHAT, CIIOKEHUE BEKTOPOB, MPOU3BOIHBIC AJIEMEHTApHBIX (DyHKIUH,
MPU3HAKH [TO00MS TPEYTOJIHHUKOB, ONpeeNIeHNE TUIONAIN MI0CKUX Guryp n oonéma Tel.

Buonoeus: »nexTpuyecKue SIBICHUS B KMBOW NIpUpOJE, KojeOaTeslbHbIE IBU)KCHUS B
KUBOM TpHUpOJE, ONTUYECKUE SBJICHUS B JKUBOW MpUPOJE, ACHCTBUE pajMallUd Ha YKUBBIE
OpraHU3MBI.

Xumusa: CTpPOGHHE aTOMOB M MOJIEKYJ, KpPUCTAIJIMYecKas CTPYKTypa TBEPIBIX Ted,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKON PEIIETKH, CIEKTPAIbHBINA aHAIN3.

T'eocpaghus: marHuTHBIE TIONIOCA 3€MIIM, 3aJI€KU MAarHUTHBIX Py, GOTOCHEMKA 3€MHOM
MOBEPXHOCTH, MPEACKA3aHNUE 3eMJICTPSICEHHIA.

Texnonoeus: JIMHUM 3JIEKTpoliepeaay, TeHepaTop NEPEMEHHOIO TOKA,
UIEKTPOABUIATENb, WHAYKIMOHHAs I€4Yb, pajap, paJuONpUEMHHUK, TEJIEBHU30p, AHTEHHA,
tenedon, CBU-nieub, MpOEKIIMOHHBIN amnapaT, BOJOKOHHAs ONTHKA, COJTHEYHas OaTapes.
IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHET'O OBLIEI'O OBPA30OBAHUSA

OcBoenune yuebHOro mpenmera «®Pu3nka» Ha ypoOBHE CpPEAHETO OO0IIEro oOpa3zoBaHHS
(Oa30BBIIi  ypOBEHb) JIOJDKHO OOECIEUHTH JOCTHKEHHE CICAYIOIMIMX JIMYHOCTHBIX,
METanpeMETHBIX U NMPEAMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTAaTOB.
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JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3yNbTaThl OCBOCHUSI yueOHOTO npenMera «Dusnka» JOIDKHBI OTpakaTh
TOTOBHOCTb W CHOCOOHOCTh  OOYy4YAalOIIUXCA  PYKOBOJACTBOBAThCA  C(HOPMUPOBAHHOMU
BHYTPEHHEH TIO3UIMEN JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHUEHTAIMH, MO3UTHUBHBIX
BHYTPEHHUX YOEXKJIEHHM, COOTBETCTBYIOIIUX TPAJULIHUOHHBIM IIEHHOCTSIM POCCHUICKOTO
o0111ecTBa, paclIMpeHne KU3HEHHOTO OMbITa U OMbITAa JACSITEIHLHOCTH B MPOIIECCEe pean3aluu

OCHOBHBIX HaHpaBHeHI/Iﬁ BOCHUTATEIBHOMN ACATCIBHOCTHU, B TOM YHUCJIC B HaCTU:

1) rPaskIaHCKOIr0 BOCIIMTAHUS:

C(OPMUPOBAHHOCTh T'PAKIAHCKOW TO3UIUK OOYy4aroIIerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHA POCCUIICKOTO O0IIECTBA;

HPUHITAE TPATUIIMOHHBIX OOIICYCTOBEUCCKUX T'YMAHUCTHUCCKUX M JIEMOKPATHUYCCKHX
LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpECaxX I'PakJaHCKOTO OOINECTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pPa30BaTe/IbHON OpraHU3allny;

yMEHHE B3aUMOJICHCTBOBATh C COIMAJIbHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIUSIMH 1 Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHUTAPHOM U BOJOHTEPCKON JESTEIbHOCTH;

2) NATPHOTHYECKOI0 BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTb POCCUMCKON IPa’KIaHCKON UIEHTUYHOCTH, NAaTPUOTU3MA;
LIEHHOCTHOE OTHOIIEHNE K TOCYAAPCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCHUUCKUX YUEHBIX
B 00J1aCTH (PU3UKH U TEXHUKE;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHHUS; CTIOCOOHOCTh
OLICHUBATh CUTYAlIUIO U IPUHUMATh OCO3HAHHbIE PEIICHUS, ODUEHTUPYSICh Ha MOPaJIbHO-
HPaBCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B JIEATEIbHOCTUA YUEHOTO;

OCO3HAaHHE JJUYHOTO BKJIaJ]a B IOCTPOCHHUE YCTOWYUBOTO OYIYIIEro;

4) ICTETHYECKOI0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIIIEHUE K MHUPY, BKIIFOUAsi ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢bu3nueckoi HayKe;

5) TPYAOBOT0 BOCIIMTAHMSA:

MHTEpeC K pa3inyHbiM cdepam NpoPecCHOHAIBHON NEATENIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOW W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyien
npo¢eccuy U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOPa30BaHUIO B 001acTH (PU3UKU HA
MPOTSKEHUU BCEH )KU3HU;

6) IKOJIOTHYECKOr0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh JKOJOTHYECKON KyIbTYphl, OCO3HAaHUE TJI00AIBHOTO XapakTepa
9KOJIOTMYECKUX MTPOoOIIeMm;

IJJAHUPOBAHUE U OCYILECTBICHUE ACHMCTBUM B OKPYJKAIOIIEH Cpelle Ha OCHOBE 3HAHUsA
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LeJIel yCTOWYNBOTIO Pa3BUTHSI YEJIOBEYECTBA;
Pacmimpenne omnblTa JEATEIBHOCTH OKOJIOTMYECKOM HANPABICHHOCTH HA OCHOBE
MMEIOLUXCS 3HAaHUH 110 (pU3UKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUA:

chOpMUPOBAaHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS (PU3NUECKON HAYKU;

OCO3HAHHE LIECHHOCTH HAyYHOU JEATEIbHOCTH, TOTOBHOCTH B IpOLIECCE U3yUeHUs (pU3UKU
OCYIIECTBJIATH MPOCKTHYIO U UCCIIEAOBATEIBCKYIO NEATENBHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIC YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUS
ba3oBble JJornueckue AeMcCTBUS:

CaMOCTOSTENIFHO (OPMYIUPOBATh M aKTyaJU3MpPOBATh IMPOOJIEeMYy, pacCMaTpuBaTh ¢
BCECTOPOHHE;

ONPEACIIATh LIEJIU NCITEIbHOCTH, 3aJ1aBaTh MapaMETPhl U KPUTEPUH UX JOCTHUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEYHS B pACCMATPUBAEMBIX (PU3MUECKUX SBICHUSX;

pa3pabaThiBaTh IUIAaH pEIICHHS TPOOJIeMbl C y4E€TOM aHaAIW3a HMMEIOITUXCS
MaTEepHAITbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTh, OIEHHMBATH COOTBETCTBHE PE3YJIbTATOB LIEIISM,
OIICHHUBATh PUCKU MOCIEICTBUN EITETbHOCTH;

KOOPJAMHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSIX pPEAIbHOTO, BHUPTYaJIbHOTO H
KOMOWHHUPOBAHHOTO B3aMMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIICHHUE MPU PEIICHUH KU3ZHEHHBIX MTPOOIIEM.

Ba3oBble uccienoBareabcKue AeiicCTBUA:

BJIQJIETh HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHUAMU W METOAaMH (pU3HUEcKOit
HaYKH;

BJIQJICTh HaBBIKAMH Y4eOHO-HCCIIEIOBATEILCKOW M MPOCKTHOM NEATEIHHOCTH B 00JIaCTH
¢u3MKH, COCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIBHOMY IOMCKY METOJIOB PEHICHHUS
3a71a49 (PU3UYECKOTO COMNEPIKaHusl, IPUMEHEHUIO Pa3IMYHBIX METOJIOB TIO3HAHUS;

BJIQJIETh BHJIAMHU JIEATEIBHOCTH MO TOJYYEHHIO HOBOT'O 3HAHUS, €ro HMHTEPIpEeTaluHu,
npeoOpa3oBaHUI0O M IMPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTyallMiX, B TOM YHCIE MpH
CO3/IaHUM YUE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIIATH PUUYMHHO-CIIEJCTBEHHbIE CBS3W W AaKTyaJlH3UpOBaTh 3a7ady, BbIJIBUraTh
TUNOTE3y €€ pelIeHHs, HaXOAWUTh apryMEHTHl JJIs J0Ka3aTelbCTBA CBOMX YTBEPXKICHUM,
3aJaBaTh MapamMeTpbl U KPUTEPUU PEILCHHUS;

aHATM3UPOBATh TOJyUYEHHBIE B XOJNIE pEIICHHS 3a7add pe3yabTaTbl, KPUTUYCCKH
OILIEHUBATh UX JIOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHNE B HOBBIX YCIIOBUSX;

CTaBUTh M (POPMYITHPOBATH COOCTBEHHBIC 3a/ladll B 0OPa30BaTEIBbHOMN NESTEIHHOCTH, B
TOM YHCJIE TIPH U3y4YEeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT; YMEThIIEPEHOCUTH

20



®denepanbHas padodas nporpamma | Gusuka. 10-11 knaccel (0a30BbIH YPOBEHB)

3HaHUs 10 QU3UKE BIIPAKTUYECKYIO 00J1acTh
KU3HEIEATENbHOCTH;
yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00J1aCTEl; BBIIBUTATh
HOBBIE HJIEH, IPEAJIATATh OPUTHHAIBHBIE ITOAXO0/IbI U PELICHHUS; CTABUTD
poOJIeMbI U 3a]1a4H, IOMYCKAIOIIUE aTbTEPHATUBHBIC PEIICHHUS.

Pab6ora ¢ ungopmanmeii:

BIIAJIETh HaBbIKAMU  TOJy4eHHS HH(DOpMaALIUU (bU3UYECKOTO COACpKaHUS
U3 MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIbHOOCYIIECTBIISTH MIOUCK, aHATHU3,
CHUCTEMAaTHU3AIMIO U HHTEPIIPETALNI0O HH(OOPMALIUU PA3IUYHBIX BUJIOB U (JOPM MPEICTABICHHUS;

OIICHUBATH IOCTOBEPHOCTH UHGOPMAIUH;

WCIIOJb30BaTh CPEJCTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUHA B

PEIIEHUNKOTHUTUBHBIX, KOMMYHHKATHBHBIX u OpraHU3aIlMOHHBIX 3a/1a4

c coOmoaeHneM  TpeOOBaHMI  SPrOHOMHKH, TEXHHUKH  O€30MACHOCTH, THTHEHBI,
pecypcocOepekeHHtsl, MPaBOBBIX U ATUYECKUX HOPM, HOPM UH(GOPMAIIMOHHOM 0€3011acCHOCTH;

co3/aBaTh TEKCThl (DU3UYECKOTO COJIEpKaHMsI B paznuyHbIX (opmatax ¢ yu€Tom
Ha3HaueHuss HHQOpPMAIMU W 1ENEeBOM ayauTopuH, BBHIOMpas ONTHUMAJbHYIO (QopMy
MPE/ICTaBICHUS U BU3YyaTH3aIUH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA:

OCYIIECTBIIATH OOIIEHUE HA YpOKaxX (PU3UKHU U BO BHE-YPOUHOU JACSATEIHLHOCTH;
pacro3HaBaTh MPEANOCHITKA KOHPIUKTHBIX CUTYaIi U CMSATYATh KOH(MIUKTHL, pa3BEPHYTO U
JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUSI C UCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U WHIWBHUAYAJIbHON PabOTHI;
BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEUCTBHM C YU4ETOM OOIIHUX UHTEPECOB, U
BO3MOKHOCTEH Ka)KJI0r'0 4J€Ha KOJUIEKTUBA;

MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHMW30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUA 10 €€ JOCTHKEHHUIO: COCTABIIATH IUIAH JCHUCTBUM, pAcUpelessTb POJIM C YYETOM
MHEHUH y4aCTHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXIOTO YYaCTHHUKA KOMaH/bl B OOIIUN PE3yIbTaT
M0 pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE ITPOEKTHI, OLIEHUBATH MJEHU C MO3HUIMA HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B PA3JIMYHBIX CHTYAILUSX,
MPOSIBJISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh UHUITUATUBHBIM.

PeryasiTUBHbIC YHHBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUS
Camoopranuszanms:
CaMOCTOSITEILHO OCYIIECTBIISITh MO3HABATEIbHYIO ACATEILHOCTh B 00MacTH (PU3UKU H
ACTPOHOMMUH, BBISBIISITH TPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEIHHO COCTaBJISITh TUIAH PEUICHUS PACUETHBIX U KAaU€CTBEHHBIX 3a7a4, IJIaH
BBITIOJTHEHUS TPAKTUIECKOM PabOTHI ¢ YIETOM UMEIOITUXCSI PECYPCOB, COOCTBEHHBIX
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BO3MOXHOCTEN U IPEANIOYTEHUI; JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIUpsATh PAMKU y4€OHOTO MPEAMETA Ha OCHOBE JIMYHBIX NPEANIOYTEHU; 1€TaTh
OCO3HAHHBIN BBIOOP, apTyMEHTHUPOBATh €ro, OpaTh Ha ce€0s1 OTBETCTBEHHOCTH 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHMIO M TMPOSIBICHUIO JPYIULIMH B o00actu (HU3MKH,
MOCTOSIHHO MOBBIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJILHBII HHTEJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, BHOCHTH KOPPEKTUBBHI B JCSATEIBHOCThH, OICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IICIISIM;

BIIAJICTh HABBIKAMH ITO3HABATEIILHON peIIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX JICUCTBHMA
Y MBICITUTEIIBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUIA;

HCIIOJIb30BaTh MPUEMBI pedICKCHU IS OIICHKU CUTYAIlUH, BEIOOpPA BEPHOTO PEIICHUS;

yYMETb OIICHUBATh PUCKH U CBOCBPEMECHHO MPUHUMATD PEIICHUS 110 MX CHIKECHUIO;

MPUHAMATh MOTHBBI U apTYMEHTHI JIPYTUX MIPH aHAJIU3E PE3YIbTaTOB JACITCIHHOCTH,

MPUHAMATH ce0s1, IOHMUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA; IPUHUMATh MOTUBBI U

apryMEHTBI APYTUX MPH aHAIHU3E PE3yJIbTaTOB JCSITSILHOCTH; IPU3HABATh CBOE MPAaBO U

MIPaBO JIPYTUX Ha ONTHOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHHS MPOTPaMMBI MO (DU3HKE
JUIsL  ypOBHA CpenHero oOmero oOpa3oBaHus y OOY4YarONIUXCS COBEPIICHCTBYETCS

AMOIMOHATBHBIN WHTEJUIEKT, MIPEAMOTaralo i
c(hOopMUPOBAaHHOCTE:

CaMOCO3HaHMSI, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIEHOE COCTOSHUE,
BUJICTh HAIPABJICHUS Pa3BUTHUS COOCTBEHHOW SMOIMOHAILHOW c(epbl, OBITh YBEPECHHBIM B
cebe;

caMOperyJIupoBaHus, BKJTFOUYAIOIIIETO CaMOKOHTPOIIb, yMEHHE NPUHUMATD
OTBETCTBEHHOCTh 32 CBOE IOBEJEHUE, CIIOCOOHOCTh AJANTHPOBATHCS K HMOIMOHAIBHBIM
W3MEHEHHSIM U TIPOSIBIISITh THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMU, BKJIIOYAIONIEH CTpEeMJICHHE K JOCTHKCHHIO IEJIM U YCIIEXY,
ONTUMMU3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/IS U3 CBOUX BO3MOXKHOCTEH;

AMMATHH, BKJIIOYAIONIEH CIMOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHHE JAPYTHUX,
VYHUTBIBATH €r0 TMPH  OCYIIECTBICHUU OOIICHHUS, CIHOCOOHOCTh K COYYBCTBUIO U
COTICpPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIINX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHHUS C APYTHMH
JOJIbMU, 3a00TUTHCS, TIPOSIBIIITh UHTEPEC U Pa3pemiaTb KOHMIUKTHI.

HNPEIMETHBIE PE3YJIBTATBI

K xonmy o6yuyenust B 10 kjacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM ypOBHE JOJKHBI
OTpaXkaTh CPOPMHUPOBAHHOCTH Y OOYUAIOIINUXCS] YMEHHIMA:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (pU3MKU B (POPMUPOBAHUN COBPEMEHHOMN
Hay4HOW KapTUHBI MHUPA, B Pa3BUTUHA COBPEMEHHOU TEXHUKHU U TEXHOJOTHM, B MPAKTUYECKOU
JIEATSIILHOCTH JIIOJICH;
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YUUTBHIBATh TPAHMIBI NMPUMEHEHUS HM3YyYCHHBIX (U3MYECKUX MOJENel: MaTephaibHas
TOYKa, MHEPLHAJIbHAsA CUCTEMa OTCUéTa, abCOJIIOTHO TBEPJOE TENO, UICANbHBIA Ta3, MOAEIN
CTPOCHHUSI Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCYHBIM IEKTPUUECKUN 3apsi IPU PEIICHUU
(dbu3uYecKuX 3a/1ay;

pacro3HaBaTh (QU3MUECKUE SIBICHUA (Tpolecchl) U OOBICHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIPHO-KHHETHYECKOM TEOPHUH CTPOCHHUS BEIIECTBA M DJIEKTPOIMHAMMKH:
paBHOMEpPHOE M PaBHOYCKOPEHHOE NPSMOJIMHENHOE IBI)KEHUE, CBOOOJHOE MaJeHue Ted,
JBIDKEHUE TI0 OKPY)KHOCTH, HWHepuus, B3aumojeiicteue Tten, auddysus, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHUE JKUAKOCTEH M TBEPABIX Tel, M3MEHEHHEe 0O0b&éMa Tel NpU HarpeBaHUU
(oxJmakIeHuu),  TEIUIOBOE  paBHOBECHE,  MCIapeHHe,  KOHJAEHcalus,  IUIaBJIEHHE,
KpUCTAJIN3ALlAs, KHIIEHHWE, BJIAJKHOCTh BO3]lyXa, IIOBBIIICHHE JaBJIECHHMsS Tra3a IpU €ro
HarpeBaHHUU B 3aKPBITOM COCYJIE, CBA3b MEXKAY ITapaMETPaMH COCTOSIHUS I'a3a B U30IPOLIECCaX,
AEKTPU3ALMS TEN, B3aUMOJCHCTBHE 3apsAI0B;

ONKCHIBATh MEXAHUYECKOE JIBUKEHUE, UCIIONb3Ys (PU3MUecKue BEIMYUHBI: KOOpJAUHATA,
IIyTh, NIEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUIAa, UMIYJIbC TeJld, KNHETHYECKas
SHEprusi, NOTEHLMANIbHAsA SHEPTUs, MeXaHuyeckas paboTa, MeXxaHUYecKash MOIIHOCTh; IpHU
OMHMCAHUM TPABWIBHO TPAaKTOBaTh (PU3MUECKUII CMBICI MCIOIb3YEMBIX BEIUYHH, UX
0003HAaYEeHUs] W €IWHULBI, HAXOAUTh (OPMYJBI, CBSA3BIBAIOIINE JAHHYIO (U3HUYECKYIO
BEJIMYMHY C IPyTUMHU BEITUYHHAMY;

ONKCHIBATh WM3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHMS, HCIOJIB3Ys
¢u3nyeckre BETMYMHBI: JIaBJICHHE Ta3a, TeMIepaTypa, CpelHss KUHETHYecKas »HEpIus
XA0TUYECKOTO JBHKEHUS MOJEKYJ, CPEIHEKBAJApPaTUYHAs CKOPOCTb MOJEKYJ, KOJIWYECTBO
TEIUIOTHI, BHYTPEHHSISI SHEPTus, padoTa rasza, Ko3QHUIMEHT MMOJIE3HOTO ACHCTBUS TEIIOBOTO
JIBUTATEJIA; TMPH OINUCAHUHM TPABWIBHO TPAKTOBAaTh (U3WYECKUI CMBICI HCIOIB3YEMBIX
BEJIMYMH, WX OOO3HAUEHUS U €IWHHULbI, HAXOAUThb (HOPMYJbI, CBS3BIBAIOIINE JAHHYIO
(U3HYECKYIO BEIMYUHY C APYTUMH BETMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUYECKHE CBOWCTBA BEIIECTBA M DJIEKTPUUYECKHUE SIBJICHUS
(mporiecchl), UCMONB3Ysl (PU3NUECKUE BEIIMUMHBI: AIEKTPUUECKUN 3apsfl, FIEKTPUUECKOe MoJe,
HaIpsDKEHHOCTh  TOJIA, NOTEHIMA, PAa3HOCTh MOTEHIMAIOB; IPU ONHCAHUU IPABUIBHO
TpPakToOBaTh (U3MYECKUH CMBICI HCIONb3YEMbIX BEIMYMH, UX OOO3HAYEHHS] M €IHUHULIBI;
yKa3bIBaTh (OPMYJIBI, CBS3bIBAIOIINE JIAHHYIO (U3WYECKYI0 BEJIHMYUHY C JAPYTUMHU
BEJIMYMHAMY;

aHaTM3UPOBaTh (YU3MUYECKUE MPOIECCHl U SBICHHS, HCIONB3Ys (DU3MUECKUE 3aKOHBI H
NPUHLMIBL 3aKOH BceMupHoro tsaroteHusd, |, II u III 3akonsl HproTOHA, 3aKOH coXpaHEHUS
MEXaHUYECKOW DHEPruU, 3aKOH COXPAaHEHWS HMIIYJIbCa, IPUHLUII CYNEPHO3UIUU CHII,
IPUHLMI PAaBHOIIPaBUS MHEPLUUAIBHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KUHETUYECKYIO
TEOPUI0 CTPOECHMUS BEIECTBA, ra30BbIE 3AaKOHBI, CBS3b CpPEAHEH KHUHETUYECKOM HHEPTUH
TEIUIOBOTO  JIBWJKEHUS  MOJIEKyl C  aOCONIOTHOM  Temmeparypoil, TepBbId  3aKOH
TEPMOJAVNHAMUKH, 3aKOH COXPAHEHMs OHJIEKTPUUYECKOro 3apsaa, 3akoH Kynona, mpu 3TOM
pasnuyaTh CIOBECHYI (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHUeCKOe BBIPAXKEHHE U YCIOBHS
(rpanuIbl, 0071aCTH) TPUMEHUMOCTH;
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OOBSICHATH OCHOBHBIC TPHUHIUIBI JEHCTBUS MAIUH, NPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3andaTh YCIOBUS UX 0€30MaCHOT0 UCTOIb30BaHUs B TOBCEAHEBHOM KU3HU,

BBITIOJTHATh SKCHEPUMEHTHI MO HUCCICAOBaHUIO (DU3UYECKUX SBJICHUN U TMPOIECCOB C
WCIIOJIb30BAHMEM TIPSIMBIX, M KOCBEHHBIX HM3MEPECHHH, TpPU OSTOM (OPMYIHPOBATH
npobOneMy/3aauy M THUNOTE3y Y4eOHOro OJKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
MPEAJIOKEHHOTO 000PYA0BaHUS, TPOBOJUTH OMBIT U (OPMYIUPOBATH BHIBO/IHI,

OCYIIECTBJIATh TPSIMbIE M KOCBEHHBIE HM3MEpEeHHs] (U3MYECKUX BEIUYMH, MPH ITOM
BBIOMpATh ONTUMAJIBHBIN CIOCOO WM3MEPEHUS U HUCIOJIb30BaTh HM3BECTHBIE METOJbl OLICHKU
MOTPELIHOCTEN U3MEPECHUN;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMU BEJIMYMHAMU C UCHOJIB30BAHUEM
OPSIMBIX U3MEPEHUH, NpU STOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHUPOBATH pPE3yIbTAThI
MOJIYYEHHOMN 3aBUCUMOCTH (U3MUYECKUX BEIIMYUH B BUE TAaOIUI U TpadUKOB, JIe1aTh BHIBOJIBI
M0 pe3yNbTaTaM HUCCIIEA0BAHNUS;

coOnrofaTh MpaBWiia OE30MACHOIO TpyJda MpU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOT0 SKCIIEPUMEHTa, Y4eOHO-HCCIENOBATENbCKOM M MPOEKTHOW JESITENBbHOCTH C
HCII0JIb30BAHNEM U3MEPUTEIIBHBIX YCTPOUCTB U 1Ta0OPaTOPHOTO 000PYIOBAHMUS;

pemaTth pacuéTHhIE 3aJadyd C SBHO 3aJaHHOM (PU3MUECKOM MOJEIbI0, HCIONb3Ys
¢u3myecKkue 3aKOHBI W TPUHIMUIIBI, HAa OCHOBE aHaldM3a YCIOBHS 3aJa4ydl BBIOUpATh
(bU3MUECKYI0 MOJIENb, BBIACIATh (HU3MUECKHEe BEIMYMHBI U QPOPMYIbI, HEOOXOIUMBIE IS €€
pElIeHUs, IPOBOJAUTH PACUETHI U OIEHUBATH PEaJIbHOCTh MOJYUYEHHOTO 3HAYCHUS (PU3UUECKOM
BEJTUYHHBI;

pelaTh KaueCTBEHHbIE 3a/lay: BBICTPAWBATH JIOTUYECKU HEMPOTUBOPEUYMBYIO IETIOUKY
paccyXJIeHHI ¢ ONopOoil Ha U3yYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHUS;

WCIIOJIb30BaTh TPU pEHIeHHH Y4YeOHBIX 3a7ad COBpPEeMEHHbIE HH(OpPMAIIMOHHBIE
TEXHOJIOTUU JJIsi TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIMN U TIPEICTABICHUSI y4eOHOU U
HAyYHO-TIOMYJIAPHON WHOOpPMAIMK, TOTYYEHHON W3 PAa3IMYHBIX HMCTOYHHKOB, KPUTHUYECKHU
aHAJIM3UPOBATH MOJIy4aeMyto HH(OpMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIa/Ia POCCHMCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, 00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

WCIIOJIb30BAaTh TEOPETUYECKUE 3HAHWS 10 (U3UKE B TIOBCEAHEBHOW JKU3HU JUIS
obecrnieyeHusi O€30MACHOCTH MPHU OOpAIllEHUU ¢ MPUOOpPAMU U TEXHHUYECKHUMH yCTPOMCTBaMH,
JUISL COXPAHEHUS 37J0POBBSI U COONIIOICHHSI HOPM KOJIOTUYECKOTO TMOBEJICHUS B OKPYXKAIOIEH
cpene;

paboTaTh B TpyHIE C BBIIOJHCHUEM PA3JIMYHBIX COIUANBHBIX POJICH, TUIAHUPOBATh
paboTy TPYIIIBI, PAIMOHAIILHO PACIpeaeisaTh O0S3aHHOCTH W TUIAHUPOBAThH JACSITEIBHOCTH B
HECTaHJAPTHBIX CUTYaIMsIX, aJCKBaTHO OIEHMWBATH BKJIQJ KAXKJIOTO U3 YYaCTHUKOB T'PYIIIHI B
pelIeHue paccMaTpuBaeMoil MpoOIeMBbl.

K konny o6yuyenust B 11 kiacce npeameTHble pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpakaTb C(QOPMUPOBAHHOCTH Yy 00YUAIOIINXCA YMEHUI:
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J€MOHCTPUPOBATh HAa MPUMEPAX POIb U MECTO (PU3UKUA B (DOPMUPOBAHNU COBPEMEHHOU
Hay4YHOW KapTHHBI MHUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOU
JESTEIIbHOCTH JIOJIEN, IEIOCTHOCTD U €JMHCTBO (PU3NUECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHUS M3YYECHHBIX (U3MUYECKHMX MOJEIECH: TOYEUHBIN
EKTPUYECKUN 3apsAll, Jyd CBETa, TOUEYHBIM MCTOYHHUK CBETa, SAEpHas MOJENIb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOI'O siIpa MPH pelleHnn GU3NUECKUX 3a/1a4;

pacro3HaBaTh (QU3NUECKUE SIBJICHUS (MPOLECCH) U OOBSCHATHL UX HAa OCHOBE 3aKOHOB
NEKTPOAVNHAMUKY U KBAHTOBOW (PM3UKH: 3JIEKTPUUYECKAsl IPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aMMOJECHCTBUE MAarHUTOB, 3JEKTPOMarHUTHas
MHAYKIMS, JEHCTBUE MArHUTHOIO MOJ HAa NPOBOJAHHMK C TOKOM M JBWXKYIIMKCA 3apsf,
JIEKTPOMAarHUTHbIE KOJEOAHHS M BOJIHBI, NPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpakeHHe, MpeIoMIIeHUuEe, UHTepPepeHLns, Nudpakums U MOJSpU3alMs CBETa, JUCIEPCUS
cBera, ¢otoanekrpuueckuii 3pdekt (horodddexT), cBeTOBOE AaBICHUE, BO3HUKHOBEHHUE
JMHENYaToro CeKTpa aroMa BOJ1I0pOJia, €CTECTBEHHAS U UCKYCCTBEHHAs PaJIMOaKTUBHOCTb;

ONMCHIBATh U3YYECHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOJIUMOCTD Pa3IMYHbIX CPE) U ANEKTPOMAarHUTHbBIE SBJICHUS (IIPOLIECCHI),
UCTIONIb3yd (DU3MYECKUE BEJIIMYUHBL: JJIEKTPUUECKUH 3apsl, CHUJIa TOKa, HIIEKTPUYECKOE
HanpsDKEHHE, JJIEKTPUYECKOE CONPOTUBIIEHUE, Pa3HOCTh MOTEHIHUATOB, 3JIEKTPOABIKYIIAs
cuina, paboTa TOKa, WHAYKIMS MarHUTHOTO Toysi, cwia Awmmepa, cuia Jlopenua,
MHAYKTUBHOCTb KATYIIKH, SHEPTHs 3JEKTPUUECKOr0 U MAarHUTHOIO TOJIEH, MEpUO U 4acToTa
Kosie0aHuii B KojeOaTeJIbHOM KOHTYpE, 3aps] U CHjla TOKa B IpOLEcCe TapMOHUYECKHX
3JIEKTPOMArHUTHBIX KoJIeOaHUH, (OKYCHOE pacCTOSIHME W ONTHYecKas Cuja JUH3bI, MpU
ONMCAaHUM TPABWIBHO TPAKTOBaThb (PU3UYECKUHA CMBICT HCMOJb3YEMbIX BEJIHYMH, UX
00O3HAUeHUs] W €IWHUIBI, YKa3bIBaTh (POPMYINbI, CBS3BIBAIOLINE JaHHYIO (PU3UYECKYIO
BEJIMYMHY C IPyTUMHU BEITUYMHAMY;

OINMCHIBaTh W3YYEHHBIC KBAHTOBBIC SIBJICHMS M MPOLECCHI, MCIONB3Yys (U3NUECKHE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, DHEPIUsl U
uMIynbe (oToHa, MEpPUOJ MoJypacnaja, SHEPrus CBSI3M AaTOMHBIX SAep, NPU ONMUCAHUU
MPaBUJIBHO TPAKTOBAaTh (PU3UYECKUN CMBICT HCIOJIb3YEMbIX BEIMYMH, X OOO3HAUYECHUS U
€IMHMIIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTHMMHU
BEJTMYMHAMM, BBIYMCIIATH 3HaUe€HUE (PU3UUECKON BEJTUYHHBI;

aHAJIM3UPOBATh (PU3NYECKUE TPOIECCHl U SIBJICHHS, UCHONB3Yys (U3NYECKUE 3aKOHBI U
OpUHOMNBL  3akOH Owma, 3aKOHBI IOCJIEIOBAaTENbHOIO W MApajyIeIbHOTO COEAVMHEHUS
IIPOBOJHMKOB, 3aKOH Jlkoynd-JIeHma, 3akoH DJIIEKTPOMarHUTHOM HWHIYKLWHU, 3aKOH
NPSIMOJIMHENHOTO PACIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHMs CBETA, 3aKOHbBI MPEIOMIIECHUS
CBETa, ypaBHeHHe OWHIITEHHa a1 (GoTodPdeKTa, 3aKOH COXpPAHEHHS SHEPTHH, 3aKOH
COXPAHEHMsI MMITYJIbCA, 3aKOH COXPAaHEHUs JJIEKTPUUYECKOIO 3apsla, 3aKOH COXPaHEHHUS
MaccoBOro 4mucia, nocTyiaaTel bopa, 3aKOH pajnoOaKkTUBHOIO pachajaa, IpH 3TOM pas3jinyaTh
CJIOBECHYIO (POPMYIJIMPOBKY 3aKOHA, €ro MaTeMaTHUYeCKOE BbIpaK€HUE M YCIOBUS (TPaHMUIIbI,
o01acTi) NPUMEHUMOCTH;

OTpeeNiATh HAlpaBJIeHHE BEKTOPAa MHAYKIIMM MAarHUTHOTO MOJIS MPOBOJAHHUKA C TOKOM,
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cuibl Amnepa u cuiibl JIopeHua;

CTPOUTH U ONUCHIBATh N300pakKeHHE, CO3JaBAEMOE INIOCKUM 3€pKaJIOM, TOHKOH JINH30M;

BBINIOJIHATh SKCIIEPUMEHTHI 1O MCCIEAOBAHMIO (DU3MUECKUX SIBICHHM M TNPOLECCOB C
UCIIOJIb30BAHMEM TPSMBIX, M KOCBEHHBIX HW3MEPEHUU: TpU 3STOM (POPMYJIHPOBATh
npobOneMy/3ajauy M THUIOTE3y Y4eOHOro OHKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPETI0KEHHOT0 000PYAOBAHMUSL, TPOBOJUTH OMBIT U POPMYIHUPOBATH BBIBOJIBI;

OCYIIECTBJIATh TPSIMbIE M KOCBEHHBIE HM3MEpEeHHs] (U3MYECKUX BEIUYMH, MPH ITOM
BBIOMpATh ONTUMAJIBHBIN CIOCOO WM3MEPEHUS U HUCIOJIb30BaTh HM3BECTHBIE METOJbl OLICHKU
MOTPELIHOCTEN U3MEPECHUN;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3WYECKUX BEJIUYUH C HCIOJB30BAHUEM  TPSMBIX
U3MEpEHUi: TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YIIbTATHI
MOJIYYEHHOMN 3aBUCUMOCTH (U3MUYECKUX BEIIMYUH B BUE TAaOIUI U TpadUKOB, JIe1aTh BHIBOJIBI
M0 pe3yNbTaTaM HUCCIIEA0BAHNUS;

coOnrofaTh MpaBWiia OE30MACHOIO TpyJda MpU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOT0 HKCIEPUMEHTa, Y4YeOHO -HCCIIEIOBATEIIbCKOM M TPOEKTHOW JEATEIbHOCTH C
MCIOJIb30BAHUEM M3MEPUTENBHBIX YCTPOICTB U JaOOpaTOPHOTO 000PYI0BAHNUS;

pemarb pacyéTHhIE 3aJayd C SIBHO 3aJaHHOM (DU3MYECKOW MOJEIbI0, HCIONb3Ys
¢u3nueckue 3aKOHbl M TPUHLMIBL, HAa OCHOBE aHaju3a YCIOBUS 3aJauyd BbIOMpATh
(bU3MUECKYI0 MOJIENb, BBIACIATh (HU3MUECKHEe BEIMYMHBI U QPOPMYIbI, HEOOXOIUMBIE IS €€
pElIeHUs, TPOBOJAUTH PACUETHI U OIIECHUBATh PEajIbHOCTh MOJYUYEHHOTO 3HAYCeHUS (U3HUECKON
BEJTUYHHBI;

peliaTh KaueCTBEHHbBIE 3a/1aud: BBICTPAWBATh JIOTUYECKU HETPOTHUBOPEUHMBYIO IEMOUYKY
paccyXJIeHUH ¢ OTopoii Ha U3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUECKUE SIBICHUS;

UCIOJb30BaTh IPH pEIIeHWH Y4YeOHBIX 3ajjad COBpPEMEHHbIE HH(POPMAlMOHHbBIE
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMM U MPEICTaBICHUS Y4eOHOU U
HAy4YHO-TIONYJIAPHON HHGOpPMALMK, TMOJYYEHHON U3 pPa3IMYHBIX HMCTOYHHUKOB, KPUTHUYECKH
aHAJIM3UPOBATH MOJIY4aeMYyI0 HH(OpMAIIHIO;

OOBACHATh MPUHIMIBI JEHCTBHUS MAIlIMH, TPUOOPOB M TEXHUUYECKUX YCTPOWCTB,
pa3nuyaTh ycIoBUs UX 0€30MaCHOTO UCIIOIb30BAHMS B IOBCETHEBHOM )KU3HU;

MPUBOJIUTH MPUMEPHI BKJIA/la POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B O0BSICHEHHE IIPOLIECCOB OKPY’KAIOILIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJBb30BaTh TEOPETUYECKHE 3HAHMA MO (U3MKEe B TMOBCEIHEBHOM JKHU3HM JUIS
obecrieueHust 6€30MacCHOCTH MpU OOpaIlIeHNuH ¢ MPUOOPaMU U TEXHUUYECKUMHU yCTPOHCTBAMH,
IUISL COXPaHEHHS 3/10pPOBbs M COOIOACHNUS HOPM 3KOJOTHUECKOTO MOBEACHUS B OKPY’KAIOILICH
cpene;

paboTaTh B TpyNIE C BBIIOJHCHUEM PA3JIUYHBIX COIUANBHBIX POJICH, TUIAHUPOBATh
paboTy TpyIIibl, paMOHAILHO paclpeaessaTh 00S3aHHOCTU U IJIAHUPOBATH JESATENbHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJeKBaTHO OLIEHUBATh BKJIaJ KaXKJIOTO U3 YYaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpruBaeMoi IPOOIIEMBI.
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10 KJIACC
Ne KomiaecTso OCHOBHBIE BUIBI A€ITEIHOCTH
HanMeHOBaHUE Pa3/IeNoB [IporpaMMHOE COZIEpPKAHKE
/1 JacoB oOydJaromuxcs

U TEM Y4eOHOr o IpeMeTa

Pazgen 1. ®Du3zuka 1 MeToAbLI HA

YHOI'0 NO3HAHUA

11 | ®usuxa u meronst 2 N3yueHne HaydyHbIX (AMIIUPUYECKHUX U
Hay4YHOIO MO3HAHUs TEOPETUYECKUX ) METO/IOB MTO3HAHUS
OKpPY>KaloIlero Mupa.

®usuka - Hayka o npupone. Hayunpie] OOCYXIeHHE TPaHUIl IPUMEHUMOCTH

METOIbI TIO3HAHMS OKPYKAIOIIEro Mupa. | PU3MIECKUX 3aKOHOB M TEOPHA.
Poitb 3KCIIEpUMEHTA U TCOPHH B PaGora B rpymnme no noAroToBKe KOPOTKUX
IPOIECCEe TO3HAHMS TPUPOJIBI. COOOIIIEHUH O pOJTH U MeCcTe (PU3UKHU B
DKCIIEpUMEHT B (hU3HUKE. HAayKe U B IPAKTUYECKOMN ACATEIBHOCTH
MoaenupoBanue GU3NIECKUX ABICHUN | JIFOJICH.
U nporeccoB. HaydHble TUIIOTE3HI. JleMOHCTpaIUst aHAJIOTOBBIX U U(PPOBBIX
dusnyeckre 3aKOHBI U TEOPHUH. U3MEPUTENbHBIX MPUOOPOB, KOMIBIOTEPHBIX
FpaHI/IuH NPUMCHUMOCTH (1)I/I3I/IqGCKI/IX JaTIHUKOB.
3aKOHOB. [[pyHIMIT COOTBETCTBUS. OcBoeHHE OCHOBHBIX MPUEMOB pabOTHI ¢
Pous 1 MecTo (hu3uKHu B pOpMUpOBAHHI undpoBoi naboparopueit no pusnke
COBPEMEHHON HaYyYHON KapTUHBI MUpA,
B [IPAKTHUYECKOM NESITEIHbHOCTH JIFOIEU

Wroro no pazgeny 2

1

IIpu pazpaboTke paboueil mTporpaMMbl B TEMAaTHUYECKOM IUIAHHPOBAHWH JOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH HCIIONB30BAHUS DICKTPOHHBIX (IIU(PPOBHIX)

O6p330BaTeJ'H)HLIX PECYPCOB, ABIIAIOIINXCA y‘Ie6HO-MeTOI[I/I‘ICCKI/IMI/I MaTepuraiaM, COACPIKAaHUC KOTOPBIX COOTBECTCTBYET 3aKOHOAATCIILCTBY 00 06p8.30BaHI/II/I.
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Pasznea 2. Mexanuka

2.1

Kunematuka

MexaHnyeckoe JBUKEHHE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
JnBKeHHs. CucreMa OTcyETa.
Tpaextopus.

[lepemerenue, CKOpOCTh (CpenHsis
CKOPOCTh, MTHOBEHHAs1 CKOPOCTh) U
YCKOPEHHUE MATEPUATBbHOM TOYKH, HX
IIPOEKIINN HA OCU CUCTEMBI KOOPIUHAT.
CiioxeHne nepeMeIieHUI U CII0KEHHUE
CKOPOCTEH.

PaBHOMEpPHOE 1 PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JBU)KEHUE.

I" padmku 3aBUCUMOCTH KOOPJIMHAT,
CKOPOCTH, YCKOPEHHUSI, yTH U
IepEMENICHUS] MATEPUAIBHON TOYKU OT
BPEMEHH.

CBobOosiHOE MajieHne. Y CKOpeHue
cBOOOTHOTO TMajieHus. KpuBonuHeiinoe
JBIKEHHE. [[BIJKEHNE MaTEpUAIbHOU
TOYKH I10 OKPY>KHOCTH C TOCTOSTHHOM 110
MOJYJIFO CKOPOCTBIO. YTJIOBAst
CKOPOCTb, JIMHEWHAs CKOpPOCTh. [lepuon
¥ 9acTOTa OOpaIeHusl.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.
TexHudecknue ycTpoucTBa U

[IpoBeneHue sKCrIepuMEHTa: U3yueHUE
HEPABHOMEPHOTO JIBIXKEHHUS C 1ETBI0
oTpezieNieHrss MTHOBEHHOU CKOPOCTH;
HCCJIEIOBAaHUE COOTHOILIEHUS MEXAY
MyTSMH, IPOUJIEHHBIMU TEJIOM 32
MOCJIEZIOBATENbHbIE PABHbBIE TIPOMEKYTKH
BpPEMEHU NPU PAaBHOYCKOPEHHOM JIBUKEHUHU
C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO;
M3Yy4YEeHHE JIBUKEHUS IIapUKa B BSI3KOU
KUJIKOCTU; U3yUEHHE JIBUKEHUS Tea,
OpOIIEHHOTO TOPU3OHTANIbHO. OOBsICHEHNE
OCHOBHBIX MTPUHIIUIIOB JIEHCTBUS
TEXHUYECKHX YCTPOICTB, TAKMX KaK:
CIUIOMETP, LIETIHbIE U pEMEHHBIE MTepeaaun
JBUKEHUS; U YCIOBUI X 6€30MacHOro
MCIIOJIb30BAHMS B [IOBCETHEBHOM JKU3HMU.
Pemenue pac4€THbIX 3a1a4 C SIBHO
3aJIaHHOM (PU3NIECKOIN MOJIENBIO C
UCTIOJIH30BAaHUEM OCHOBHBIX (POPMYIT
KMHEMATHKH.

[Toctpoenue u ananus rpaduxkos
3aBUCUMOCTEN KNHEMATUYECKUX BEJIMYNH

OT BPCMCHU IJIsI PaBHOMCPHOI'O
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IMPAKTUICCKOC ITPUMCHCHUC!
CIINAOMCTP, ABUKCHHUC CHAPAI0B,
OCIIHBIC U peMéHHBIe nepecaaduun

Y PaBHOYCKOPEHHOTO MPSMOJIHHEHHOTO
JIBUOKCHUS.

Pacno3naBanue GU3NYECKUX SBICHUN B
YUEOHBIX OTBITaX U OKPYKAIOIICH KU3HU:
pPaBHOMEPHOE M PAaBHOYCKOPEHHOE
IPSIMOJIMHEHHOE JABMKEHUE, CBOOOTHOE
naJICHUE TeJl, IBMKCHHUE TI0 OKPYKHOCTH.
Onucanne MEXaHUYECKOTO JBMKECHHUS C
UCTIOJIb30BaHUEM (DPU3UUYCCKUX BEITHUUH:
KOOpJIMHATA, ITyTh, IEPEMEIIICHHUE,
CKOpOCTh, yCKOpeHue. Pabota B rpymmax
NIPY TUTAHUPOBAHUH, POBEIICHUH U
MHTEPIPETAIIUU PE3yJIbTATOB OIBITOB U
aHaJIU3€ JTOTIOTHUTEIBHBIX HCTOYHUKOB
WH(OPMAIINH 10 TEME

2.2

Jnnamuka

[Tpunumn otHocuTenbHOCTH [ anues.
IlepBrIit 3ak0H HproTOHA.
NuepunanbHble CUCTEMBI OTCUETA.
Macca tena. Cuina. [Ipuniun
CyHepno3unuu cuil. Bropoi 3akoH
HproToHa 114 MaTepuaibHON TOUYKHU.
Tperuit 3akoH HproToHa 11714
MaTepHaTbHbBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHHUS.

Cuna Tsoxectu. [lepBast kocMuueckas
CKOPOCTb.

CpaBHeHHME Macc B3aUMOJCICTBYIOIINX TE.

W3yueHne 3aBUCUMOCTH CHJIBI YIIPYTOCTH
oT AedopMallii; CpaBHEHUE CUIT TPEHHUSI
MTOKOS1, KAUEHUSI U CKOJIbKEHUSI.
Oo6mbsacuenue HesecomocTH. [IpoBenenue

OKCIICPUMCEHTA: UCCIICA0OBAHNEC 3aBUCUMOCTH

CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYKHHE
U pEe3MHOBOM 00pasIe, OT UX
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl Tpenus (mokosl,
CKOJIBKEHUS, KAUCHHUS).

Cuna tpenusi. Cyxoe Tpenue. Cuiia
TPEHUS CKOJIbKEHUS U CHJIA TPEHUS
nokosi. Koapdumment tpenus. Cuna
COMPOTHUBIICHUSI IPU JIBH>KCHUU
TeJa B KUJIKOCTH WJIH Ta3e.
[TocTynatenbHOE U BpalaTeabHOE
JIBIDKEHHE a0COIIOTHO TBEPOTO
Tena.

MOMEHT CUJIBI OTHOCUTEIBHO OCU
Bpamienus. [inedo cumnbl. YcioBus
paBHOBECHS TBEPAOTO TeEa.
TexHuueckne ycTporcTBa 1
MPaKTUYECKOE MPUMEHEHUE!
MOAIIUITHUKY, TBUKECHHE
HCKYCCTBEHHBIX CITYTHUKOB
nedopmaiuu; u3yueHue
JBIDKEHMS OpycKa 1o

HAKJOHHOM INIOCKOCTH;
HCCJIEOBAHUE YCIOBUMN
paBHOBECHS TBEPAOTO TENA,
HMMEIOIIETO OCh BpaIleHUsI.
OOBsicHeHHEe 0COOCHHOCTEN

PaBHOMEPHOT'O U PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JBUKEHUS],
CBOOOHOTO MAaJICHUS Tell, ABHXKCHUS

10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKOHa BCEMUPHOTO
TATOTEHUS.

OObsicHeHHE OCHOBHBIX MPUHITUIIOB
JIEWCTBUS TOAIIUITHUKOB U UX
npakTuueckoro npumeHeHus. O0bICHEHUE
JIBIDKEHHS] UICKYCCTBEHHBIX CITyTHUKOB.
Petienne pacu€THbIX 3a7a4 ¢ SBHO
3aIaHHON (PU3UUYECKOU MOJIEIBIO C
HCII0JIb30BAHNEM OCHOBHBIX 3aKOHOB U
bopMyI1 TUHAMUKH.

PacnioznaBanue pusnveckux sBICHUN B
y4eOHBIX OTBITAX U OKPY>KAIOIIEH KU3HU:
WHEepLHs, B3aUMOJEICTBHE Tell. AHAIU3
(bu3MUECKUX TPOIECCOB U SIBJICHHUM C
WCII0JIb30BaHNEM 3aKOHOB M MPUHIIUIIOB:
3aKOH BCEMHUPHOTO
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tsarorenus, |, II u 111 3akonsl HetoTOHA,
MPUHIUI CYNEPIIO3UIIANA CUIT, TIPUHITUIL
PaBHONIPABHOCTH MHEPLHUAIBHBIX CUCTEM
OTCYETA

2.3

3aKOHBI
MEXAHUKE

COXpPaHCHUA

B

Nmmynsc MaTepraabHON TOUKH (Tena),
CHUCTEMbI MaTE€pUAJIbHBIX TOYEK.
Nmnynbe cuibl 1 U3MEHEHUE UMITYJIbCA
Tena. 3aKOH COXPaHEHUsI HMITYJIbCA.
PeaxtuBHOe aBmkenue. Pabora CUIIbL.
Mormrocth cyiibl. KuHetnueckas
SHEprus MaTepuagbHON Touku. Teopema
00 M3MEHEHUH KUHETUYECKOU SHEPTHUH.
[loreHumanbHas >HEprus.
[TorenmuanbHas SHEPrUs YIpyro
nedhopMUPOBAHHOU TTPYKUHBI.
[ToTennuansHas SHeprus Teaa BOIU3U
noBepxHoctH 3emiu. [loTeHManbHbIe U
HEMOTEeHIMANIbHBIE CUITBI. CBSI3b PAOOTHI
HEMOTCHIMAJIbHBIX CUJI C U3MCHECHUEM
MEXaHUYECKOW SHEPTUHU CUCTEMBI TEII.
3aKOH COXpPaHECHUSI MEXAHUYECKOMN
SHEPIUU.

Yipyrue u Heynpyrue

KIyTa.
OneHka aOCOJIOTHBIX M OTHOCHTEIBHBIX
MNOTpeIHOCTe  M3MepeHudl  (PU3NUecKux
BEJINYUH.

[IpoBeneHue sKcriepuMeHTa: U3y4CHUE
a0COIOTHO HEYNPYTOro yAapa ¢ MOMOIIbIO
JIBYX OJIMHAKOBBIX HUTSIHBIX MAsITHUKOB;
HCCJIEI0BaHUE CBS3H padOThI CUIIBI C
M3MEHEHHEM MEXaHUYECKOM SHEPTUu Tena
Ha IpUMeEpe PACTSKEHUS PE3UHOBOTO

Pewenne pacu€THbIX 3a7a4 € ABHO
3aTAaHHOM (PU3MUECKON MOJIETIBIO C
UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(GopMysT TMHAMHUKYU M 3aKOHOB COXPAaHECHHS.
Pemenne kauecTBEHHBIX 3a/1a4 C ONOPOM HA
U3Yy4YEeHHBbIE B pa3aene «MexaHnKay 3aKOHBI,
3aKOHOMEPHOCTHU U (PM3HUECKUE SBIICHUS.
Ornurcanne MEXaHUYECKOTO IBUKEHHUS C
UCIIOJIb30BaHUEM (PU3NYECKUX BEJIMYUH:

UMITYJIBC TCJIa, KHHCTHUYCCKAsA DHCPIusd,
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CTOJIKHOBEHHUS.
TexHnyeckne yCcTporucTBa u
MIPaKTUYECKOE MPUMEHEHUE: BOJOMET,
KONEP, MPYKUHHBIN MUCTOJIET,
JIBUOKEHUE PAKET

[IOTCHIMAJIbHAS DHEPIUsl, MEXaHUYECKas
pa0boTa, MeXaHU4ecKasi MOIHOCTb. AHAIU3
(bU3NYECKUX MPOLIECCOB U SBJICHUI C
UCIIOJIb30BAHUEM 3aKOHA COXPAHCHUSA
MEXaHUYECKOU DHEPIruH, 3aKOHA
coxpaHeHus umiryibca. OObsicHEHUe
OCHOBHBIX ITPUHIIMIIOB JECHCTBUS U
IIPAaKTHYECKOT0 MIPUMEHEHHNS TEXHUYECKUX
YCTPOWCTB, TAKMX KaK: BOOOMET, KONED,
IIPY’KWHHBIN TACTOJIET.

OObsicHEHHE BUKEHUS paKeT C OMOpoW Ha

M3ydeHHbIE (PU3NYECKUE BEIIMYMHBI M 3aKOHbI

MEXaHUKHU.
Hcnonp3oBanue npu MoAroToBKe
COOOIIEHUH O MPUMEHEHUHN 3aKOHOB
MEXaHUKHU COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHH JUIs
IIOMCKA, CTPYKTYPUPOBAHUS,
MHTEpIIPETALMU U IPEACTABICHUS
uH(pOpMaLIUU, KPUTUUECKUHN aHaIn3
nosiyuaemoit uHbopmanuu [Iposenenue
KOCBEHHBIX U3MEPEHUM, UCCIENOBAHUN
3aBUCUMOCTEN (PU3HUECKUX BEIUYHH,
IIPOBEPKA MIPEIJIOKEHHBIX TUIIOTES

Hroro no pazneny

18
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Pa3nen 3. MoJiekyJasipHasi u3nMkKa 1 TepMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOUN Teopun

9

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-
KMHETUYECKON TEOPUU U UX ONBITHOE
obocHoBaHMEe. BpoyHOBCKOE ABMKEHHE.
Juddy3us. XapakTtep IBIKCHUS U
B3aMMOJIEUCTBUS YaCTUI] BEILIECTBA.
Mogenu cTpoeHus ra3oB, )KUJIKOCTEN U
TBEPJIBIX TN U OOBACHEHUE CBONCTB
BEILIECTBA HA OCHOBE ATHX MOJICIICH.
Macca u pa3mMepsl MOJIEKYII.
KomnuectBo BemecTBa. [locTosiHHas
ABorajpo. TennoBoe paBHOBECHE.
Temneparypa u e€ uzamepenue. [llkana
temrepatyp Llenscus. Moaenb
MJICAIIbHOTO Ta3a.

OcHOBHOE ypaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU UJICATBHOTO rasa.
AOconroTHas TeMreparypa Kak Mmepa
CpEIHEN KUHETUYECKOU SHEPTUU
TEIJIOBOTO ABW)KEHUS YaCTHI] Ta3a.
[ITkana remneparyp KenbBuna. ['a3oBbie
3aKOHBI. YpaBHeHUEe MeHieneeBa-
Knaneiipona.

3akoH JlanbToHa. M3ompouecch

[IpoBeneHue sKCcrIepUMEHTA: ONpPEIEICHUE
Macchl BO3/lyXa B KJJACCHOM KOMHATe Ha
OCHOBE U3MepeHuit 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEPATYPBI BO3yXa B HEW;
HCCIIEOBAHUE 3aBUCUMOCTH MEKIY
rapaMeTpaMu COCTOSIHUS Pa3peKEHHOIO
rasa.

OneHka aOCONIOTHBIX M OTHOCHUTEIBHBIX

MOTpEeIIHOCTel  M3MepeHud  (pusmvecKux

BEJIMYMH.
OObsicHEHHEe OCHOBHBIX MPUHIIUIIOB
NEHUCTBUYN TepMOMETpa U OapoMeTpa 1
YCIIOBUH UX 0€30MacHOTO MCIIOIh30BAHUS B
IMOBCEJHEBHOM KU3HU.
PacnioznaBanue pusnveckux sBICHUN B
y4eOHBIX OTBITAX U OKPYKAIOIIEH KU3HU:
nuddy3us, 6pOyHOBCKOE JIBHKCHHE.
OnucaHue TEIIOBBIX SIBIICHUM C
HCIOJIb30BAHUEM (PU3UYECKUX BEJIIUYUH:
JIaBJICHUE ra3a, TEMIEepaTypa, CpeIHss
KMHETUYECKast SDHEPTHsI XaOTUYECKOTO
JIBUOKEHUSI MOJIEKYJI, CPEAHEKBAIpaTUUHAS

CKOPOCTb
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B HJCAJIbHOM I'a3€ C ITIOCTOAHHBIM

KOJIN4YCCTBOM BCIICCTBA. Fpaqn/meCI(oe

Mpe/ICTaBICHUE U30TPOIIECCOB:
U30TEpMa, U30X0pa, u3obapa.

TexHuueckue YCTpPOMCTBA

b4l

[IPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,

O6apomeTp

MOJIEKYIL.

AHanu3 (pU3NYECKUX MPOLECCOB U SIBICHUM
¢ ucnoibzoBanueM MKT, razoBbIX 3aKOHOB,
CBSI3U CPEIHEN KMHETUYECKON SHEPrUn
TEIJIOBOTO JBUKCHUS MOJICKYII C
aOCOJIFOTHOM TeMIIepaTypoi.

Pemenne pacu€THbIX 3a7a4 ¢ ABHO
3aTaHHON (PU3UUYECKOU MOJIEIBIO C
HCTI0JIb30BaHUEM OCHOBHBIX ITOJI0KEHUH
MKT, 3akoHOB 1 (HhOopMyITT MOJEKYISTPHOM
(bu3nku.

Pabota B rpymnmnax npu IiaHUPOBaHUH,
MPOBEJICHUU U UHTEPIPETALUU PE3YJIbTATOB
ONBITOB M aHAJIM3€E JOMOIHUTEIBHBIX
HMCTOYHUKOB MH(POPMAIINH 110 TEME

3.2

OCHOBEI

TCPMOJMHAMUKHN

10

TepmoauHamMuueckasi CUCTEMA.
BryTpennsis sHEpTrUs
TEPMOAUHAMHUYECKON CUCTEMBI U
CITIOCOOBI €€ N3MCHCHHS.
KonuuecTBo TemnoTs! 1 paboTa.
BayTpeHHss 3HEPTUS 0HOATOMHOTO
HJealbHOro ra3za. Buusl
TEIIONEPEIaun: TEMIOTPOBOAHOCTb,
KOHBEKIIUS, U3JIyUYCHUE. Y IeJIbHAS
TEILIOEMKOCTh BEIIECTBA.

IIpoBeneHne FKCIEpUMEHTA: U3MEPEHNE
YIEIBHOM TEIIIOEMKOCTH BEILIECTBA.
OreHka aOCOTIOTHBIX ¥ OTHOCUTEIBHBIX
MOTPEUTHOCTEH U3MepeHH Ppu3rueckux
BEJIMYMH.

N3ydenue mojenei mapoBoi TypOUHBI,
JIBUTATEJIsl BHYTPEHHETO CTOpaHus,
PEaKTUBHOIO JABUTATEIIS.

OObsicHeHHE IPUHIUIIOB IEUCTBUS U

yCJIOBU 6€30MacHOr0 UCIIOJIb30BAHUS
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KonmndecTBo TemnoTs

pU Terionepeaaye.

[Tonsatue 06 agmabaTHOM TMpoIECcCe.
[IepBblii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue nepBoro 3akoHa
TEPMOJUHAMUKHU K U30IIPOLIECCAM.
I'padmueckas nntepnperanus padboThl
rasa.

BTopoii 3aK0H TEpMOAUHAMHUKH.

HeoOpaTuMocTh pOIIECCOB B IPUPO/IC.

TerutoBbie MammHbL. [IpUHITATIBT
JEHCTBUS TETUIOBBIX MAIIUH.
[IpeoGpazoBaHus JHEPTUH B TETLIOBBIX
marmmHax. KoaguimeHnTt noie3Horo
JEUCTBUS TEIUIOBOM MAIlIWHBI.

[ukn Kapuo u ero kosddunment
HOJIE3HOTO JAeHCTBUSA. DKOJIOTUYECKHUE
Mpo0JIeMbl TETIOIHEPTETUKU.
TexHuueckne yCcTponucTBa U
MPAKTHYECKOE MTPUMEHEHHUE: IBUTATEIh
BHYTPEHHETO CTOPaHusi, OBITOBOM
XOJOAWILHUK, KOHTUITHOHED B

HOBCETHEBHOMN >KU3HU JIBUTATEIIS
BHYTPEHHET0 CrOpaHusi, ObITOBOTO
XOJOAWIBHUKA, KOHUIOHEPA.
Omnucanne CBOWCTB TeJ U TEIIOBBIX
SIBJICHUH C UCTIOIb30BAHUEM
(u3NYECKUX BEIMYMH: JaBJICHHE rasa,
TeMIepaTypa, KOJTHYECTBO TETUIOTHI,
BHYTPEHHsA SHEprus, paboTa rasa.
Pemenne pacu€THBIX 3a1a4 C IBHO
3aIaHHOM (PU3UUECKON MOJIETIBIO C
WCTIOJI30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopMyT MOJIEKYIISIPHON (PU3UKHU 1
TEPMOIMHAMUKH.

Perienre kauecTBEHHBIX 3a71ay C
OTIOpOil Ha U3yUEHHBIE B pa3Jiene
«MonexynsapHas Gpu3nKa u
TEPMOJIMHAMHUKA» 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUYECKUE
SIBIICHMUSL.

PaGora B rpynmax npu aHanuse
JOTIOJTHUTEITFHBIX ~ UCTOYHHUKOB
UH(GOpPMALIUU IO TEME
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3.3

Arperatssie

COCTOSIHHS BELIECTBA.
da30BbIE IIEPEXOIBI

[TapooOpa3zoBanue U KOHIAEHCAIIUS.

Hcnapenue u KUIeHUeE.
AOCOIIIOTHAs U OTHOCUTEIIHLHAS

BJIQYKHOCTh BO3/1yXa. HachlleHHBIH

nap. YaenbHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTh

TCMIICPATYPhbI KUIICHUA OT JaBJICHUAA.

TBépaoe Teno. Kpucraniuueckue u
amopdHbIe TeNa. AHU3OTPOIHUSA
CBOMCTB KpHUCTAILIOB. JKuakue
kpuctaiibl. COBpeMEHHBIEC
MaTepuajsbl. [InaBiaenue u
KpHUCTa/UIH3anus. Y IeJIbHas TeIioTa
mnaBieHus. Cyomumanusi.
VYpaBHEHUE TEMIOBOTO OajaHca.
TexHuueckue ycTporucTBa u
MPaKTUYECKOE MPUMECHEHUE:
TUTPOMETP U TICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH
MOJTyYEHUsI COBPEMEHHBIX
MaTepHaoB, B TOM YHCIIC

HaHOMaTepHUaJsoB,
1 HAaHOTEXHOJIOTUH

[IpoBeneHue sKCrIepuMeEHTa: U3MEPEHHE

OTHOCHUTEJIBHOM BJIAXKHOCTH BO3/yXa.
Onenka a0COMIOTHBIX U OTHOCUTEIBHBIX

MOTPEITHOCTEN N3MEPEeHUHN (DU3UIECKUX

BEJIMYMH.
N3ydeHune cBOMCTB HACKIIIEHHBIX

apoB, CIOCOOOB U3MEPEHUS

BJIA)KHOCTH

HaGmtonenve kunenus npu
MOHIDKEHHOM JIaBJICHMH, HAarpeBaHUSI
Y MJIaBJICHUS KPUCTATINYECKOIO
BEIIIECTBA.

OOBsIcCHEHNE TPUHITUIIOB ACUCTBHS U
yCJI0BUM 0€30IaCHOTO MCIIOJIb30BAHUS
B MOBCEJHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KATIOPUMETPA.
N3yueHne TeXHOIOrUi NOJIy4eHUs
COBPEMEHHBIX MaTE€pPUAJIOB, B TOM YHUCJIIE
HAaHOMAaTEPHUaJIOB.

Pemienue pacu€THbIX 3a1a4 C SIBHO
3a]aHHON (PU3HYECKON MOJICITBIO

C UCTIOJIb30BAaHUEM YPaBHECHHS
TEIIOBOro OanaHca.

Pemenne kauecTBEHHBIX 3aJga4d

C OIMOPOI Ha U3yUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HYECKUE

SIBJICHUA 110 TEME.
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Pacno3naBanme puznuecKux sIBICHUN B
y4eOHBIX OIBITaX M OKPYKAIOIICH KU3HU:
nedopmarus TBEPIBIX TEJl, HarpeBaHUE U
OXJIAKJICHUE TEJl, U3MEHEHUE arperaTHbIX
COCTOSIHUH BEIIECTBA U O0OBACHEHUE UX HA
OCHOBE 3aKOHOB M (pOPMYJI MOJIEKYJIIPHON
11076370978

Wcnonp3oBanre HHPOPMATMOHHBIX
TEXHOJIOTHM IS IOMCKa,
CTPYKTYpUPOBAHUS, UHTEPIIPETAIIUU U
IpeICTaBICHUS HHOOPMALIUK TTPU
MIOJATOTOBKE COOOIIEHHUH O TPUMEHECHHUH
3aKOHOB MOJICKYJISIPHOU (PU3HUKHU U
TEPMOJIMHAMUKHU B TEXHUKE U TEXHOJIOTHSIX

Hroro no pazgeny 24

Pa3znen 4. DiiekTpoAuHAMHKA

4.1 | Onexrpocrarnka 10 I[IpoBeieHHE DKCIIEPUMEHTA: H3MEPEHHE
DreKkTpu3anys Tel. DIeKTpuuecKuii 31eKTPOEMKOCTH KOHJIEHCATOPA.
3apsj. JlBa BUA SNEKTPHUIECKUX OreHka aOCONIOTHBIX M OTHOCHUTEIHHBIX

3apAaa0B. HpOBO)IHI/IKI/I, JAUDJICKTPUKHU U HOI‘pCHIHOCTGﬁ I/ISMGPGHHﬁ (bl/IBI/IquKI/IX
MMOJIYITPOBOAHUKMU. 3aKkoH COXpaHCHHA BCJINYHMH.

DJIEKTPUYECKOTO 3apsa. N3ydenue NpUHIUIIOB 1EUCTBUS
Bsaumonelicteue 3apA10B. 3aKOH NEKTPOCKOIA, DJIEKTPOMETPA,
Kynona. Toueunslii a35neKTpruecKuil KOHJIEHCAaTopa.

3apsa. DNEKTPUUYECKOE TOJIE. W3ydeHne NpuHIMIIOB NEUCTBUS
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Hanps>k€HHOCTB 3IIEKTPUYECKOTO
nosist. [IpuHIMN cynepno3unun
AIEKTPUYECKUX IOJIeH. JInHuM
HaIpPsHKEHHOCTHU AJIEKTPUIECKOTO
TOJISL.

PaGota cui anekTpocTaTuyeckoro
nosist. [lorennman. Paznocts
noreHuuanoB. [IpoBogHUKY 1
JIAAJIEKTPUKH B DIIEKTPOCTATUYECKOM
none. Jluanexkrpuueckas
MPOHULIAEMOCTb. DIEKTPOEMKOCTb.
Konpaencarop. DneKTpo€MKOCTh
IJIOCKOTO KOHJIEHCAaTOpa. JHEPrus
3apsKEHHOr0 KOHJIEHCaTopa.
TexHuueckue ycTporcTBa 1
MIPAKTUYECKOE IPUMEHEHUE:
AIEKTPOCKOI, MIEKTPOMETP,
ANEKTPOCTATHYECKAS 3aIUTa,
3a3eMJICHHE AJIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAIbHBII
arnrapar, CTpyHHbBIA IIPUHTED U
YCJIOBHUI 6€30MaCHOTO MMPUMEHEHHUSI B
MPAKTUYECKOM )KU3HH,
KOIMUPOBAJIBHOIO amliapara,
CTPYHHOI'O IIPUHTEPA.

Paccmotpenune pusnyueckux 0OCHOBaHHMA
AIEKTPOCTATUYECKOM 3alUTHI U
3a3eMJICHHUS JIEKTPOIPHUOOPOB.

Pemenne pacu€THbIX 3a71a4 ¢ ABHO
3aIaHHON (PU3UUYECKOU MOJIEIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB M
(bopMyI AIEKTPOCTATHKH.

Pemienne kaueCcTBEHHBIX 33/1a4 C OMOPO
Ha U3YYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3uYecKre ABICHUS AIEKTPOCTATHKHU.
Pacno3znaBanue pusnveckux sBJICHUN B
Y4EOHBIX OTBITAX U OKPY>KAIOIICH KU3HU:
AJIEKTpU3ALIMS TEJ, B3aUMOJICUCTBUE
3apsJI0oB U OOBSICHEHNE X HA OCHOBE
3aKOHOB M ()OPMYJI DIIEKTPOCTATHKH.
Onucanre U3y4eHHBIX CBOMCTB BEIIECTBA
Y DJIEKTPUYECKUX SIBJIEHUM C
HCITOJTh30BaHHEM (DU3UICCKUX BEITUYNH:
ANEKTPUYECKUM 3aps]l, HAMPSAKEHHOCTh
AIEKTPUYECKOTO OIS,
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NOTEHIMAaJl, Pa3HOCTh ITOTEHLIUAJIOB,
AIIEKTPOEMKOCT.

AHanu3 puU3NUecKux MpoLeccoB U SBICHUN
C UCII0JIb30BaHUEM (PU3UUECKUX 3aKOHOB:
3aKOHA COXPaHEHMs IEKTPUIECKOTO
3apsija, 3akoHa Kynona.

PaGota B rpynnax npu aHaiuse
JIOTIOJTHUTEITFHBIX HCTOYHUKOB
MH(OPMALIMK U TOATOTOBKE COOOILIEHUH O
MPOSIBJICHUN 3aKOHOB DJIEKTPOCTATUKU B
OKpY’KalOIIeH KU3HU 1 IPUMEHEHUH UX B
TEXHUKE

4.2

IHocTOogHHEII

AIEKTPUYECKHUM TOK.

Toku B pa3IMYHbBIX
cpenax

12

DJIEKTPUUYECKU TOK. Y CIIOBUSA
CYIIIECTBOBAHUS JICKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuita Toka.
ITocTossHHBIN TOK.

Hanpsixenue.

3akon Oma Jj1s1 y4acTKa IIeTH.
DIEeKTPpUUYECKOe COMPOTUBIICHUE.

VY aenpHOE CONPOTUBIIEHNE BEIIECTBRA.
[TocnenoBaTenbHOE, MapaieIbHOE,

CMCHIAHHOC COCANHCHNE ITPOBOIHUKOB.

PaGota snexTpuueckoro Toka. 3akoH
Jxoyns-Jlenua. MomHoCTh
AIEKTPUYECKOTO TOKA.

Onenka aOCOMIOTHBIX M OTHOCHTEIBHBIX
MOTpeIIHOCTel  u3MepeHud  (pU3MUecKux
BEJINYMH.

IIpoBeneHue sKCIepUMEHTa: U3YUCHHE
CMEIIIAHHOTO COEJIMHEHUS PE3UCTOPOB;
m3mepenne J/]C ncTouHUKa TOKa U €ro
BHYTPEHHET'0 CONPOTHUBJICHUS; HAOII0ICHHUE
AJIEKTPOJIU3A.

OObsicHeHHEe IPUHIIUIIOB ICUCTBUS U
yCJIOBHUI 6€30MacHOTO MPUMEHEHHS
aMIiepMeTpa, BOJIbTMETPA, peocTara,
HMCTOYHHUKOB TOKA, JIEKTPOHArPEBATENBHBIX

Y DJIEKTPOOCBETUTEIBHBIX TPUOOPOB,

39



®enepanbhas pabouas mporpamma | Puzmuka. 10-11 kmaccer (6a30BbIi ypOBEHB)

DNEeKTPOJBIKYILAS CUTIa U
BHYTpPEHHEE COMPOTUBJICHHUE
HMCTOYHUKA TOKa. 3aKoH Oma 11t
MOJTHOU (3aMKHYTOM )
anekTpuyeckoit nenu. Koporkoe
3aMbIKaHUE.

DneKTpoHHAas MPOBOAUMOCTh
TBEP/IBIX METAIIJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIJIOB OT

TeMIieparypsl. CBEpXIPOBOIUMOCTb.

DIEKTPUYECKUM TOK B BAKyyME.
CBoliCTBa JIEKTPOHHBIX ITyYKOB.
[TomynpoBoanuku. CoOCTBEHHAs U
IIPUMECHAst IPOBOJUMOCTD
noaynpoBoaHUKoB. CBolcTBa P-N-
nepexo/a.

[TomynpoBOAHUKOBBIE TPUOOPHI.
DIEeKTpUYECKUI TOK B pacTBOpax M
pacIuiaBax 3JIEKTPOJIUTOB.
DNEeKTpONUTHYECKAs JUCCOLUALINS.
DIIEKTPOJIN3.

DNEeKTpUYECKUl TOK B ra3ax.
CamocTosATenbHbIN U
HECaMOCTOSTEIbHBIN pa3psi.
Mounnus. [Inasma.

TexHudecknue ycTpoucTBa U

TEPMOMETpPA CONPOTUBIICHHUSI, BAKYYMHOT'O
JIM0J1a, TEPMUCTOPOB U (OTOPE3UCTOPOB,
MIOJIYITIPOBOJIHUKOBBIX JTHOJIOB,
raJibBaHUKHU.

Pemenne pacu€THbIX 3a7a4 ¢ ABHO
3aIaHHON (PU3UUYECKOU MOJIEIBIO C
WCII0JIb30BAHNEM OCHOBHBIX 3aKOHOB U
dbopmyn Tembl «IlocTosHHBIM
DIEKTPUUECKUAN TOK.

PacnoznaBanue pusnveckux sBJICHUN B
Y4EOHBIX OTBITAX U OKPY>KAIOIICH KU3HU:
ANEKTpUYeCcKas MPOBOAUMOCTh, TETIOBOE,
CBETOBOE, XMMUYECKOE, MArHUTHOE
JICUCTBUS TOKA.

AHanu3 3JIeKTPUYECKUX SIBJICHUN U
MIPOLIECCOB B LEMSAX MOCTOSIHHOTO TOKA C
HCII0JIb30BAHUEM 3aKOHOB: 3aK0H OMa,
3aKOHOMEPHOCTHU MOCIE0BATEILHOTO U
napajieTIbHOTO COSAMHEHHUS
MPOBOJHUKOB, 3aKOH J[>xoynsa-JleHma.
OnurcaHne U3y4eHHBIX CBOMCTB BEIIECTB U
ANEKTPUICCKUX SBIICHHUH C
WCIIO0JIb30BaHNEM (PU3UYCCKUX BEIUYHUH:
ANEKTPUUYECKUN 3apsijl, CUJIa TOKa,
ANEKTPUUYECKOE HAMPSKEHUE,
ANEKTPUUYECKOE COMPOTUBIICHHUE,
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IPaKTUYECKOE MPUMEHEHHUE:!
amIiepMeTp, BOJIbTMETP, PEOCTaT,
MCTOYHUKHU TOKA,
AJIEKTpOHArpeBaTeIbHbIe TPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIH U0, TEPMHUCTOPHI U
(dhoTOpE3UCTOPHI, MOTYIPOBOTHUKOBBII
JINOJ], TaJIbBAHUKA

pasHocTh nmoTeHnuanos, J1C, paboTa Toka,
MOIITHOCTh TOKA.

Hcnons3oBanune nHGOPMAITMOHHBIX
TEXHOJIOTH JIJISI TIOUCKa,
CTPYKTYpPUPOBAHUS, UHTEPIIPETALIUU U
npeAcTaBiIeHus: MHPOpMALIMK TpU
MOATOTOBKE COOOIIEHHI O MPUMEHEHUH
3aKOHOB ITOCTOSTHHOTO TOKA B TCXHHUKE U
TEXHOJIOTHSIX

Hroro no pasneny 22
PesepBHOE Bpewmsi 2
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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11 KJIACC
Neo KomuaecTso OCHOBHbBIE BHJIBI JICSITEILHOCTH
HaumenoBaHue pasienoB [IporpammHOE conepkanme
/o 4acoB 00ydJaromuxcs
¥ TeM y4eOHOTo MpeaMera
Pa3nen 1. DiieKkTpoagnHAMHUKA
1.1 | Maruurtnoe nose. 11

9J'IeKTp0MaFHI/ITHaH
HHAYKIUA

ITocTOsIHHBIE MarHUTHI.
B3anmopencTBue oCcTOSHHBIX
Mar"uToB. MarautHoe mnoie.

BekTop MarHuTHOM MHIYKIUAH.
[IpuHIHMI Cynepno3uuy MAarHATHBIX
noneu. JInHuM MarHuTHOW MHAYKIWH.
KapTrHa nuHMN MArHUTHOW MHIYKIAHA
IIOJISI IOCTOSIHHBIX MarHUTOB.
MarsuTtHO€E 1oJie MPOBOJAHUKA C TOKOM.
KapTtruna nuHul HHIYKIIMM MarHUTHOTO
IIOJISI IJIMHHOTO MPSIMOTO MPOBOJAHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJHUKA,
KaTyHIKH ¢ TOKOM. OnbIT Dpcrena.
B3anmopeiicTBue MpoBOJHUKOB C
TOKOM.

Cuna Amniepa, €€ MOAYJb U
HaIlpaBJICHHUE.

Cuna JlopeHua, e€ Mmoynb u
HarpaBJieHUE. [[BU)KEHHE 3apsSKEHHON
YACTHILIBI

IIpoBeneHne FKCIEpUMEHTA: U3yUYEHUE
MarHMTHOIO MOJI KaTYIIKH C TOKOM;
UCCIIEI0BAaHUE IEUCTBUS MIOCTOSTHHOTO
Mar"uTa Ha paMKy C TOKOM; UCCJIEIOBaHUE
SBJICHUS JIEKTPOMAarHUTHON MHIYKIIHH.
OneHka aOCONIOTHBIX M OTHOCUTENBHBIX
MOTPEIIHOCTENl  M3MEpeHUl  PU3NYECKUX
BEJTMYMH.
OObscHeHHE IPUHIUIIOB IEUCTBUS U
yCIIOBUI 6€30MacHOro MPUMEHEHUS
MOCTOSIHHBIX MAarHUTOB, AIEKTPOMarHuTOB,
AJIEKTPOJIBUTATENS, YCKOPUTENIEH
AJIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHOM
neyu.
Pemenue pacy€THbIX 3a7a4 HAa IPUMEHEHUE
dbopmyn TeMbl «MarHuTHOE TOJIE.
DneKTpOMarHuTHasE HHAYKLHS.
PemreHne kaueCcTBEHHBIX 3aJ1a4 C ONIOPOU HA

HN3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U

duzngeckue
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B OJTHOPOJHOM MarHUTHOM IIOJIE.
Pa6ota cunbl JlopeHiia.

SIBneHne 3MEeKTpOMarHuTHON
nHAyKOud. [IoToOk BEKTOpa MarHUTHOU
WHIYKLIHAWA. DJIEKTPOJBIKYIIAS CHJIA
WHIYKIMU. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykiuu dapanes.

BuxpeBoe aieKkTpudeckoe moe.
DNEeKTPOABMKYILAS CUJIA UHAYKIINHU B
IIPOBOJTHUKE, ABUKYILIEMCS
IIOCTYTIATEIBHO B OJHOPOJHOM
MAarHuTHOM II0JIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTB. SIBIICHME
CaMOMHIYKLUHU. DIEKTPOABHKYILAs
CUJia CAMOMHAYKIUU.

OHeprusi MAarHUTHOTO MOJIS KaTYIIKH C
TOKOM.

DNeKTpOMarHuTHoe rnose. TeXHuueckue
YCTPOUCTBA U IIPAKTUYECKOE
IIPUMEHEHHE: TIOCTOSHHBIE MATHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATEb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHAYKIMOHHAs [1€Yb

SIBIICHUS TeMBI «MarauTHoOE moJe.
DJIeKTpOMAarHuTHAs UHIYKIUS.
Onpenenenrie HaIpaBJICHUS BEKTOpa
WHYKIIMA MarHUTHOTO MOJISi IPOBOJIHUKA C
TOKOM, CHJIbI AMIiepa U cuiibl JIopeHna.
Pacno3naBanne GpuznuecKkux siBJICHUHN B
Y4EOHBIX OMBITAX U OKPYKAIOIICH KU3HU:
B3aMMOJCHCTBIE MAarHUTOB,
AJIEKTPOMArHUTHAS UHIAYKIUS, 1CHCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM U
JIBYOKYIIMICS 3apsil.

AHanu3 3JIEKTPOMarHUTHBIX SBJICHUM C
HCIIOJIb30BaHUEM 3aKOHA
AJIEKTPOMArHUTHOM MHAYKIIMU. Onucanue
WM3YYEHHBIX CBOWCTB BEILIECTB U
3JIEKTPOMATHUTHBIX SIBJICHUU C
HCITOTh30BaHHEM (PU3NYCCKUX BEITUYNH:
WHYKITMS MAarHUTHOTO T0JIsI, cuiia AMriepa,
cuia JIopeHa, UHAYKTUBHOCTh KaTYIIIKH,
SHEPIrHUs AJIEKTPUUECKOTrO U MAarHUTHOTO
roJjieu

Hroro no pazneny

11
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Pa3nen 2. Kojie0anus 1 BOJIHBI

2.1

Mexannueckue u
AIEKTPOMATrHUTHBIE
KOJIeOaHus

KonebarenbHas cucrema. CBoOOAHbBIE
MEXaHUYECKHEe KOJIeOaHMUs.
["apmonnueckue konedbanus. [lepuon,
4acToTa, aMILTUTYy1a U (a3a KoJIeOaHmil.
[IpyXMHHBIA MAsTHUK.
MareMaTnueckuii MassTHUK. Y paBHCHHE
TapMOHHYECKUX KOJICOaHHH.
[IpeBpanienue sHEPTUM NIPH
FapMOHUYECKUX KOJICOaHUSX.
KonebarenbHblil KOHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIeOaH!s B
U/1eaJIbHOM KOJIeOaTeIbHOM KOHTYDE.
AHanorust Mexny MEXaHUUECKUMH U
AJIEKTPOMArHUTHBIMH KOJI€OaHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPIUU B UACaTIHLHOM KOJIeOaTeTbHOM
KoHType. [Ipencrasnenue o
3aTyXaloluXx KOJIcOaHusX.
BbIHYX1eHHBIE MEXAHUYECKUE
kosieOanus. Pezonanc. BeinyxaeHHbie
AIIEKTPOMArHUTHBIE KOJIeOaHUsI.
IlepeMeHHBIN TOK.

CuHycouanbHbIN EPEeMEHHBIN TOK.

HccnenoBanue napaMeTpoB KojieOaTeIbHON
CUCTEMBI - IEPUO/Ia, YACTOTHI, AMILTUTY/IbI
u ¢a3bl KosiebaHut (MPy>KUHHBIN W/WIn
MareMaThudeckuit MasTHUK). HaGmonenue
3aTyxaromux kKoiebanuit. Mccinenoanue
CBOMCTB BBIHYX/ICHHBIX KOJIEOaHUI.
HaGmtonenue pesonanca.
[IpoBeneHune sKCrIepuMeEHTa: UCCIEIOBaHUE
3aBUCHUMOCTH TMIEPHOIa MAJIBIX KOJICOaHUI
rpy3a Ha HUTH OT JIMHBI HUTH U MacChl
rpy3a; UCCIIEIOBAHNE IEPEMEHHOTO TOKA B
LEMHU U3 TIOCIIEI0BATEIbHO COETMHEHHBIX
KOH/JIEHCAaTOpa, KaTyIIKU U PE3UCTOpA.
OneHka aOCONIOTHBIX M OTHOCUTENBHBIX
MOTPEIIHOCTEN  M3MEpeHUil  (PU3UYECKUX
BEJIMYHH.
OObsicHEeHHE TPUHIIUIIOB ICUCTBUS U
yCIIOBUI 6€30MacHOr0 MPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, FeHepaTopa
MePEMEHHOT0 TOKa, TUHUM
AIIeKTponepeay.
Pelienne pacu€THbIX 3a7a4 C SBHO
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MomHOCTh IEPEMEHHOT0 TOKA.
AMIUIUTYJHOE U IEUCTBYIOLIEE
3HAUYEHHE CHUJIBI TOKA U HAIIPSKEHUS.
Tpanchopmatop. [IpousBocTBo,
nepenaya v noTpediaeHue
AIIEKTPUYECKON DHEPTHH.
DKOJIOTMYECKUE PUCKH NIPH
IIPOU3BOJCTBE IEKTPOIHEPTUN.
KynpTypa ncnons3oBanus
ANEKTPOIHEPTUH B TOBCETHEBHOM
KU3HU.

TexHnyeckue yCcTpoucTBa u
MPaKTUYECKOE MPUMEHEHUE:
IEKTPUYECKUN 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, TUHUU
JIEKTpoIeperay

3aIaHHON (PU3UYECKON MOJIEIBIO C
HCII0JIb30BAHNEM OCHOBHBIX 3aKOHOB U
dbopmyI, OMUCHIBAIOIINX MEXaHUYECKUE U
AJIEKTPOMArHUTHBIC KOJICOAHNUS.

Onncanvne MEXaHUYECKUX U
AIIEKTPOMArHUTHBIX KOJeOaHuM ¢
WCIIO0Ib30BaHNEM (PU3UUECKUX BEITUYUH:
NEPHUOJ U YaCTOTa KOJIEOAHU, aMIUTUTYa U
¢daza xoseOaHmii, 3aps U CHJIa TOKA B
rapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KoJIeOaHuUsX.

Pemienne kaueCcTBEHHBIX 3a/1a4 € ONOPOM Ha
M3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH,
OMKCHIBAIOIIE MEXaHUYECKUE U
AIIEKTPOMATrHUTHBIC KOJICOAHUS.

PaboTa B rpymnmnax npu riaHUPOBAHUH,
MIPOBEACHUYU U UHTEPIPETAIIMHU PE3yJIbTaTOB
OTBITOB, U AHATIN3€ JTOTIOJIHUTEIbHBIX
HMCTOYHUKOB MH(OpMAIIMH 11O TeMe

2.2

Mexannueckue n
ANEKTPOMATrHUTHBIE
BOJIHBI

MexaHnyeckne BOJIHBI, YCIOBUS
pacnpoctpanenus. [Iepuon. Ckopocts
pacrpoCTpaHEeHUs U JJIMHA BOJIHBI.
Ilonepeunsie u

Nzydenue o6pa3oBaHus U
pacrpocTpaHeHUs TONEPEYHBIX U

MIPOJIOTHHBIX BOJIH.
HabGnronenue orpaxeHus
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IIPOJIOJIbHBIE BOJIHBI.
Nutepdepennms u nudpaxiys
MEXaHUYECKUX BOJH.

3Byk. CkKopocTh 3ByKa. I" pOMKOCTH
3Byka. Bwicota ToHa. TemOp 3ByKa.
DIIEKTPOMAarHUTHHIE BOJIHBI.

YcnoBus n3nyyeHus
AJIEKTPOMArHUTHBIX BOJH. B3anMHas
opueHraius BektopoB E, B, u B
3JIEKTPOMAarHuTHOM BoJiHE. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJH: OTPa)KEHUE,
MIPEIOMIICHHE, MTOIAPU3ALINS,
mudpaxius, naTepdepenius. CKopocTb
3J€KTPOMArHUTHBIX BOJIH.

[Ilkana »IEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne  FIEKTPOMArHUTHBIX
BOJIH B TEXHHKE U OBITY.

[IpuHUUIIBI PAAHOCBSI3H U
TeneBuaeHus. Pannonokanus.
DJIEKTPOMArHuTHOE 3arpsi3HEHHE
OKpPY’KaroIIei Cpeibl.

TexHuueckue ycTpoucTsa u
MPaKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIIbTPa3BYKOBAas IMArHOCTUKA B
TEXHUKE U MEJUIIMHE, pajaap,

U TIpeJioMJIeHus1, MHTep(epeHnu u

TG paKIUU MEXaHUUECKHUX BOJIH.
Habnronenue cBsi3u TpPOMKOCTH 3BYKa U
BBICOTBI TOHA C aMIUIUTYI0M U 4aCTOTOM
Kosie0aHuM, 3BYKOBOTO PE30HAHCA.
HUccnenoBanue cBOMUCTB
AJIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHHUE,
MPETOMJIEHHE, TTOJISIPU3ALIH,
nudpakuus, THTEphepeHus.
N3ydenue ycnoBuil U3my4eHus
3JIEKTPOMArHUTHBIX BOJIH, B3aUMHOMN
OpUeHTaIu BeKTOpoB E, B, u B
3JIEKTPOMArHuTHOM BoJiHe. V3yueHue
IIPUMEHEHUS JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

OObsicCHeHHE TPUHITUTIOB ICUCTBUS U
yCIIOBUI 6€30MacHOT0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YJIBTPa3BYKOBOM THAarHOCTUKH B
TEXHUKE U MEAUIMHE, pajiapa,
panuonpuEMHHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBY-neun.
Pemenue pacu€THBIX M KAYECTBEHHBIX
3a7a4 C OMOPOM HA U3YUYEHHbBIEC 3aKOHBI U
3aKOHOMEPHOCTH, OITMCHIBAIOIIINE
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panuonpuEMHHEK, TEICBU30p, AaHTECHHA,
tenedon, CBY-meun

pacrpoCcTpaHeHUE MEXaHUYECKUX U
3JIEKTPOMArHUTHBIX BOJH. Mcnonb3oBanue
MH()OPMALIMOHHBIX TEXHOJIOTUN IS
MIOUCKA, CTPYKTYPUPOBAHMSI,
UHTEPIIPETAIINH U MIPEACTABICHUS
UH(GOpPMAIIUU TIPH MOJATOTOBKE COOOIICHUM
00 MCIOJIb30BAHUH JIEKTPOMATrHUTHBIX
BOJIH B TEXHHKE.

VYyactue B TucKyccuu oo
3JIEKTPOMArHUTHOM 3arpsi3HCHUHU
OKPYKaIoIEH CPedBI.

Pabota B rpymnmax npu rmiaHUPOBaHUH,
MIPOBEACHUU U MHTEPIPETAIINU PE3YJIHTATOB
OTIBITOB U aHAJIN3€ JIOMTOTHUTEIHHBIX
HMCTOYHHUKOB MH(OpMaAILIUK 110 TEME

2.3

Onruka

10

I eomeTpuueckas onruka.
[IpsamonuHeEHOE pacnpoCTpaHEHUE
CBETa B OJHOPOJHOM cpene. JIyd cBera.
ToueuHblil UCTOUHUK cBeTa. OTpaxeHue
CBETa. 3aKOHbI OTPAXKEHHUS CBETA.
[TocTpoenue n300pakeHHit B MIOCKOM
3epkaie. [Ipenmomienne cBera. 3aKOHBI
pesioMJIeHUs cBeTa. AOCOTIOTHBIM
nokasatessb npesomiueHus. [loaHoe

N3ydeHue sBICHUSA ITOJHOTO BHYTPEHHETO
OTPaXKCHUs, €T0 IPUMEHEHHNS B CBETOBO/IE.
N3yuenne Mmoaenel MUKpOCKOIIA,
TEJICCKOIIA.

[Tonydyenue crniekTpa ¢ HOMOILBIO PU3MBI U
mudpakuoHHON peméTku. 3mepenue
IIOKa3aTelIs IMPEIOMIICHU CTEKIIA.

WccnenoBanue cBONCTB N300paKeHU N
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BHYTpeHHee oTpakeHue. [IpenenpHblil
YTOJI IOJIHOT'O BHYTPEHHETO OTPAXKEHUS.
Hucnepcus cBeta. CIIOXKHBIN COCTaB
6enoro ceeta. L[Ber.

Cobwupartoliyue U pacceMBarOIIUE JIMH3BIL.
Tonxkas nmuH3a. DOKyCcHOE paccTosiHUE U
ONTHYECKAsl CHJIA TOHKOM JIMH3BI.
[TocTpoenue nzoOpaxeHuil B
coOMparoIIMX U pacCEeUBAOUINX JTMH3AX.
dopmyiia TOHKOHU JMH3BI. Y BEJIMYCHHUE,
JTaBAEMOE JIMH30M.

[Ipenensl MpUMEHUMOCTH
T€OMETPHUYECKOM ONTHKHU.

Bonnosast ontuka. Uatepdepennus
ceera. KorepeHTHbIE MCTOYHUKH.
VYcnoBus HaOMIOIEHUS! MAKCUMYMOB U
MUHHMYMOB

B MHTEP(PEPEHLIMOHHON KapTHUHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpaxuus ceera. Judpakunonnas
peméTka. Y cnoBue HaOI0IeHUS
IJIABHBIX MAKCUMYMOB TPHU NaJCHUU
MOHOXpPOMAaTHYECKOr0 CBETA Ha
TU(PPAKINOHHYIO PEHIETKY.

B JIMH3aX.

OOBbsicHEeHNE TPUHILIUIIOB AEUCTBUS U
yCIIOBHM 6€30MacHOr0 NPUMEHEHNUS
OYKOB, JIyTIbl, (hoTOAnnapara,
HPOEKIMOHHOIO alnapara, MUKpOCKOIIa,
TEJECKOIIa, BOJIOKOHHOM OIITHKH,
TU(GPAKIMOHHON PEIIETKH, MOJIIPOUIA.
Pemenue pacu€THbIX 3a7a4 C IBHO
3aIaHHOM (PU3UUECKON MOJIETIBIO C
MCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
bopMys TEOMETPUUECKOM ONITUKH.
[TocTpoenue u onucanue U300pa>keHus,
C03/1aBa€MOr0 IJIOCKUM 3€pKajioM,
TOHKOM JINH30M.

Paccmotpenune npenenos
IPUMEHUMOCTH T€OMETPUYECKON
OIITUKHU.

PacnoznaBanue pusnyeckux sBICHUN B
OMBITaX U OKPYXKaIoUIEeH KU3HU:
MPSMOJIMHEMHOE PacpOCTPAHEHUE
CBETa, OTPaKEHUE, IPEIOMIICHHE,
uHTepdepeHuus, AMPppaKuus u
NoJIsIipU3allvs CBETa, AUCIIEPCHUs CBETA.
Wzydenue ycnoBuii HaOII0ACHUS
MaKCUMYMOB 1 MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE
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[Tonspuzanus ceera.

TexHnyeckne yCcTpomucTBa u
MIPaKTUYECKOE MPUMEHEHHUE: OUKH,
nyma, ¢poToanmapar, IPOSKIIMOHHBIN
arrapar, MUKpOCKOTI, TEIECKOI,
BOJIOKOHHAsI ONTHKA, TU(paKIIHOHHAS
peleTKa, oIIpPOn L

OT /IBYX CHH(a3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

YcnoBue HaOMIOIEHUS TTIaBHBIX
MaKCUMYMOB IpU NaJleHUU
MOHOXPOMAaTHYECKOT0 CBETa Ha
TU(paKkIMOHHYIO pelIETKY. AHAIN3
ONTUYECKHUX SIBJICHUM C UCIIOJIb30BAaHUEM
3aKOHOB: 3aKOH NPSIMOJIMHEHOTO
pacrpoCTpPaHEHUs CBETA, 3aKOHBI
OTpaXEHHsI CBETA, 3aKOHBI TPEIOMIICHUS
cBeTa. OnMcaHne ONTUYECKUX SIBJICHUH C
UCTOJIb30BaHUEM (PU3UYECKUX BEIUUUH:
(OKyCHOE pacCTOsIHUE U ONTHYECKasl Cuila
JIMH3BI

Hroro no pazuneny

24

Paznen 3. OcHOBBI cCielIMAJIBLHON TEOPUH OTHOCUTEAbHOCTH (nasee - CTO)

3.1

(OCHOBBI cnernuaibHOM
TEOPUH
OTHOCUTEIBHOCTH

4

['paHuIBbI TPUMEHUMOCTH KJIACCUYECKOMN
MexaHukHU. [locTynarsl cnenuaibHOM
TEOPUU OTHOCUTEIILHOCTH:
VHBApUAHTHOCTb MOJYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHIHII
OTHOCHUTEIBHOCTH DHWHINTESHHA.
OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH.
3aMeIJIeHre BPEMEHU U COKpAIllCHUE
JUTUHBI.

Pemienne kaueCcTBEHHBIX 3a/1a4 C ONOPOM Ha
nzyuyeHHble nocrynatel CTO.
Hcnonb3oBanne nH)OPMAITMOHHBIX
TEXHOJIOTHUM JIJISI TIOUCKA,
CTPYKTYpPUPOBAHUS, UHTEPIIPETALIUU U
npeAcTaBiIeHUs HHpopMauu npu
MOATOTOBKE COOOIICHUH O rpaHUIax
MPUMEHUMOCTH KJIACCUYECKOW MEXAHUKHU U
ocHoBax CTO
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DHeprusi ¥ UMITYJIbC PEJIITUBUCTCKOM
yacTullbl. CBSI3b MAacChI C SHEPTHEH U
HUMITYJIbCOM PENIITUBUCTCKON YACTHUIIBI.
DHEPrus MOKOs

Htoro no pazaeny

Pa3nea 4. KBanToBasi pusuka

4.1

JIIEMEHTHI
OITUKA

KBAaHTOBOU

®otonbl. Dopmyna [lmanka cBsI3u
sHepruu GOTOHA C €r0 YaCTOTOM.
DHeprust 1 uMIyibc GpotoHa. OTKpHITHE
u uccienoBanue Gporordpdexra. OnbITH
A.T'. Cronerosa. 3akonsl oTorddexra.
VYpaBHeHre DUHINTEHA 15
dbotoaddexra. «KpacHas rpanuiia»
dbotoaddekra. [laBnenne ceera. ONbITHI
I1.H. JleGenena.

XHUMHYECKOE ACUCTBUE CBETA.
TexHuueckne ycTpoucTBa u
MPAKTUIECKOE MTPUMEHEHHE:
dboTo3eMeHT, (POTOAATUHK, COTHEUHAS
Oatapest, CBETOJIUO]

HaGmonenue pororddexra Ha ycTaHOBKE C
UHKOBOH miactuHou. MccnenoBanue
3aKOHOB BHelIHero (oTtodddexra.
OObsicHEeHHE OCHOBHBIX MPUHITUIIOB
JIEHCTBUS TEXHUYECKUX YCTPOUCTB, TAKMX
Kak: GOTOAIEeMEHT, ()OTO/IATYHK, COTHEUHAS
Oarapesi, CBETOJIMO/T; U YCIIOBUH UX
0€30MacHOro MPUMEHEHHS B PAKTHYECKON
JKU3HU.

Pemenue pacuéTHbIX 3a1a4 C SIBHO
3aJIaHHOM (PU3NYECKOI MOJIENBIO C
KCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn KBaHTOBOM oNTHKU. Pemenue
KaueCTBEHHBIX 3a/1a4 ¢ ONIOPOM Ha
M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
KBAaHTOBOM onTukU. Pacno3naBanue

(bu3nYecKux SBJICHUN B y4COHBIX OMbITAX:
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dboToanekTpuueckuit 3pexT, cBeToBOE
JTaBJICHUE.

Onucanune W3y4eHHBIX KBAHTOBBIX SIBJICHHMA
Y TIPOIIECCOB C UCTIOIB30BAaHUEM
(bU3HYECKUX BEJIUYHUH: CKOPOCTh
AJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
JacTOTa CBETA, SHEPTHSI U UMITYJIbC (POTOHA

4.2

Crtpoenue atoma

Monens atoma Tomcona. OnbITEI
Pesepdopna no paccesHuro a-yacTuil.
[InanerapHas MOAENb aTOMA.
IToctynats! bopa.

W3nyuenue u nornouieHrue GoToHOB
IIPU TIEPEXOE aTOMa C OJTHOTO YPOBHS
DHEPTUU HA Ipyroi. Buipl cnekTpos.
CnekTp ypoBHEM 2HEPTUU aTOMa
BOJOpOJA.

Boanosrie cBolicTBa yacTull. BoHEI e
bpoiia. KopnyckynisspHOBOJIHOBOMN
JyaJIU3M.

CrioHTaHHOE U BBIHYXEHHOE
U3JIy4CHHE.

TexHnueckue ycTponucTsa u
MIPaKTUYECKOE PUMEHEHUE:!
CHEeKTPaJIbHbII aHaNu3 (CIEKTPOCKOIT),
J1a3ep, KBAHTOBBIN KOMITBIOTED

N3zyuenue mozenu omneita Pezepdopaa.
IIpoBenenue skciepuMeHTa 10
HaOJIIOICHUIO JIMHEHYAaTOro CIEKTpa.
Onenka abCOMOTHBIX U OTHOCUTENIBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

N3yuenne monenu atoma: TomcoHa,
IUTAHETAPHOW MOJENIN aToMa, MOZAENIN aToMa
bopa.

N3ydeHue crekTpa ypoBHEN IHEPTUU aTOMa
BoiopoJia. OObsICHEHNE TPUHITUIIOB
JEUCTBUS U yCIIOBHI 0€30MMacHOTO
IPUMEHEHMSI CIIEKTPOCKOIA, JIa3epa,
KBaHTOBOI'O KOMITBIOTEPA.

Pemenne kauecTBEeHHBIX 3aa4 C ONMOPON Ha
W3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbusnueckue sBieHus no reme «CrpoeHue
aToMay.
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PacnoznaBanue pusnueckux sBJICHUN B
y4eOHBIX ONbITAaX: BOSHUKHOBEHUE
JMHENYaTOro CIEKTpa U3IIy4eHHsI. AHAIU3
KBAHTOBBIX ITPOLIECCOB U SIBJIEHUH C
UCNOJIb30BaHUEM NOCTyIaTOB bopa

4.3

ATOMHOE PO

DKCIEPUMEHTHI, I0KA3bIBAIOIINE
CJIOKHOCTB CTpOeHHUs siapa. OTKphITHE
paaunoaktuBHOCTU. OnbITH Pezepdopaa
10 ONPEAEIIEHUIO COCTaBa
paaroaKTUBHOrO M3nydeHus. CBoMcTBa
anbda-, 6eta-, raMMa-u3IydeHUsI.
BnusiHue painoakKTUBHOCTHU Ha KUBbIE
OpraHU3MBl.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxnonnas mozaens siapa ['eitzenoepra-
HBaHeHKo.

3apsa sapa. MaccoBoe 4mcio siapa.
N3oTomsbl.

Anbda-pacnan. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. I amma-
M3JIy4YeHHE. 3aKOH PaJHOaKTUBHOTO
pacmnaja.

DHeprus CBSI31 HYKJIOHOB B sIJIpe.
SInepHsle CUIIBI.

N3yueHne SKCIEpUMEHTOB, JOKA3bIBAKOIINX
CJIO’)KHOCTBb CTPOEHMSI aTOMHOTO S1pA.
HccnenoBanue TpekoB yacTull (110 TOTOBBIM
¢dotorpadusim).

N3yueHne A1epHbIX CHIL, SACPHBIX PEAKIIHMA
CHUHTE3a U paclaja, TEpMOSACPHOIO
CUHTE3A.

N3ydyeHne HyKJIOHHON MOJENH sapa
[eiizenbepra-MBaneHko.

OOBsicHEeHHE yCTPOWCTBA U IPUMEHEHHUS
JI0O3UMETpa, Kamepsl Buiibcona, nepHoro
peakTopa, aTOMHOI OOMOBI.

Pemenue 3aga4 ¢ onopoy Ha MOJIyYEHHbIE
3HaHUA, B T.4. O 3apsJI€ U MaCCOBOM YHUCIIE
anpa. PacnoznaBanue gpusnieckux sBIeHUN
B yu€OHBIX OIbITaX U B OKpYXKarolen
KU3HU: €CTECTBEHHAsI U UICKYCCTBEHHAs

pPaarnOaKTUBHOCTD.
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Hedekt Macchl sipa.

Snepusle peakuuu. JleneHne u CUHTE3

anep.

S nepnsbiit peaktop. TepmosiiepHbIi

cuHTe3. [IpobieMbl 1 mepcneKTUBbI

SJIEPHOMN PHEPTEeTUKHU. IKOJIOTUUECKUE

ACIIEKThI SIICPHON SHEPTETUKH.

DneMeHTapHble YaCcTUIbl. OTKpPBITHE

ITO3UTPOHA.

Metoabl HaOIIOIEHUS U PETUCTPALITT

AJIEeMEHTapPHBIX YaCTHLI.
dyHIaMEHTaIbHbIE B3aUMOJICIICTBUS.
EnnHCTBO (u3MUecKOW KapTHUHBI MUpA.
TexHuueckue yCTPOMCTBA 51
[MPAKTUYECKOE MPUMEHEHHE: JI03UMETP,
Kamepa BuibcoHa, sSAEpHBIM peakTop,

aTOMHas OoMOa

Onucanue KBaHTOBBIX SIBJICHUN U

IIponecCcCoOB C UCITIOJIb30BAHUCM (1)I/I3I/I‘ICCKI/IX

BEJINYUH: NIEPUOJ MOJIypacand, SHEPIUs
CBSI3U aTOMHBIX s7Iep, A€PEKT MACCHI sAJIpa.
AHanu3 NpoueccoB U SABJIEHUMN C
WCIIOJIb30BAHNEM 3aKOHOB M IOCTYJIATOB:

3aKOH COXpPAaHCHUSA SJICKTPHUICCKOTO 3apAaaa,

3aKOH COXPaHEHHSI MacCOBOTO YHCIIA,
noctynaTtel bopa, 3aK0H pagnoakKTUBHOTO
pacmaja.

VYuyacTtue B paboTe Kpyrioro cToja
«DyHIaMEHTaIbHbIE B3aUMOJCHUCTBHS.
EnuncTBO (hr3mveckoii’ KapTUHBI MUPay.
Hcnons3oBanue HHGOPMAITMOHHBIX
TEXHOJIOTHUM JIJISI TIOUCKa,
CTPYKTYPUPOBAHMS, UHTEPIIPETAIIUU U
npeAcTaBieHus: HHPOopMaIK pu
MOATOTOBKE COOOIIECHHI O MPUMEHEHUH
3aKOHOB KBaHTOBOU (PM3UKU B TEXHUKE U
TEXHOJIOTHSIX, SKOJIOTHYECKUX aCIEKTax
AJIEPHOMN YPHEPTETUKHU

Hroro no pazneny

15
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Pa3nen S. DiieMeHTbI ACTPOHOMUM U ACTPOPU3UKHU

5.1

DJIEMEHTHI aCTPOHOMHUHU
1 acTpOoPU3NKHU

7

OTanbl pa3BUTUS ACTPOHOMMH.
[IpukiiagHOE M1 MUPOBO33PEHUYECKOE
3HAYEHHE ACTPOHOMUMU.

Bun 3Bé3aHoro Heb6a. Co3Be3nus, spKue
3BE3/1bl, IUIAHETHI, UX BUIUMOE
JIBUOKEHUE.

Conneynas cucrema.

Connne. ConHevyHasi akTUBHOCTb.
Hcrounuk sHeprun ConHua U 3BE31.
3BE311BI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma «cnekTpaabHbIN KJIace -
CBETUMOCTb». 3BE3/bI [NIABHOU
NI0CJIEJOBATEIBHOCTH. 3aBUCHMOCTh
«Macca - CBETUMOCTb» JJIs 3BE3]L
IJIaBHOM IOCIIE€0BATEIIbHOCTH.
BryTpenHee cTpoeHue 3BE3 .
CoBpemMeHHbIE TPEICTABICHUS O
MIPOUCXOKACHUU U dBooINH COJIHLIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Mieunsiii [1yTs - Hama ['anakTuka.
[Honoxeunune u nemxenne Comuma B [
anakTuke. TUIbI rajlakTUK.
PanuoranakTuku U KBa3apsl.

YEpHbIe ABIPHI B AIpax rajJakTHK.

[Toaroroska cooO1ieHuii 00 ATamax
pa3BUTHUSL ACTPOHOMHUH, O MIPUKIIATHOM U
MHPOBO33PEHUYECKOM 3HAUCHUH
aCTPOHOMHH, O METOAAX MOTYyYEHHUS
HAaY4YHBIX aCTPOHOMUYECKUX 3HAHUU,
OTKPBITUSAX B COBPEMEHHOMN aCTPOHOMUHU.
N3yueHne cOBpeMEHHBIX IIPEACTABICHUM O
MPOUCXOXKACHUH U 3BoonMU CoJtHIIa 1
3BE3 .

N3ydeHue TUMOB TAIaKTHK, PaJUOTraTaKTHK
Y KBa3apoB.

W3ydenne nBUKEHUST HEOSCHBIX TET,
ABOJIIOLMU 3BE31 U BeceneHHou, mpoueccos,
MIPOUCXOIAIIMX B 3BE31AX, B 3BE3AHBIX
CUCTEMAX, B MEKTAJIAKTUYECKOH cpene,
MacmTabHOM cTpyKTyphl Beenennoit'.
Oo6mbsacHenue pacimupenus: BeenenHoit Ha
OoCHOBe 3aKkoHa Xa00ua. [Tonroroska k
00CYXICHUIO HEPEIIEHHBIX MPOOJIeM
actponomuu. [IpoBeneHne HaOI0ICHHIM
HEBOOPYKEHHBIM TJIa30M C
HCTIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUM JIJIs1 ONpeIeNICHUS
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Bcenennas. Paciupenue BeeneHHOM.
3akon Xa006uma. Pa3zOeranue rajakTuk.
Teopus bonbmoro B3peiBa. Penukrosoe
U3JIy4CHHE.

MacmrabHas ctpykrypa Beenennoit.
Meraranaktuka. Hepeménnsie
po0JIeMbl aCTPOHOMUHU

MTOJI0KCHUS HEOCCHBIX 00BEKTOB Ha
KOHKPETHYIO aTy: OCHOBHbBIEC CO3BE3/IUs
CeBepHOro noJIymapus U ipkue 3BE3/IbI.
[IpoBeaeHne HAOMIOIEHUM B TEIECKOT
Jlynsbl, maner, Mneunoro Ilytu. Yyactue B
JIMCKYCCHUH O HEPEIIEHHBIX MpobieMax
aCTPOHOMUH

Hroro no pasaeny 7
Pazaen 6. O0001maoniee NOBTOPEeHUE
6.1 | O6oOmaromee 4

IIOBTOPCHUC

O06001enne u cucTeMaTu3alus
COJZIEpKaHUs pa3lesioB Kypca
«Mexanukay», «MonekynspHas pusuka
U TEPMOJANHAMUKAY,
«InexktpoauHamukay, «Konedbanus u
BOJIHBI», «OCHOBBI CIIELIMATIBHON
TEOPUU OTHOCUTEIBHOCTIY,
«KBanroBas ¢pusuka», « 1eMeHTHI
aACTPOHOMHH U aCTPOPHUIUKIY.

Ponb ¢usuku u actpoHOMHH B
AKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
COLIMATILHOM U ATHYECKOM cepax
JIeATEIIbHOCTHU YEJIOBEKA, POJIb U MECTO
(GU3HUKU 1 ACTPOHOMHUU B COBPEMEHHOMN
HAy4YHOU KapTHHE MUpa, 3HAUCHHE
OIMUCATEIbHOM,

VYyactue B TUCKYCCHU O POJIU (PU3UKHU U
aCTPOHOMMHH B pa3IMYHBIX chepax
JESATEIBHOCTHU YEJI0BEKA.

[ToxroroBka cooOIieHuit 0 MecTe
¢bu3nyecKoit KapTUHBI MUpPA B PsILY
COBPEMEHHBIX MPEACTABICHUN O PUPOJIE.
Brinonnenue yueOHbIX 3aaHUi,
JEMOHCTPHUPYIOIIUX OCBOEHHUE OCHOBHBIX
MOHATHH, PU3NUECKUX BEIMYMH U 3aKOHOB
Kypca puzuku 10-11 knaccon

55




®enepanbhas pabouas mporpamma | Puzmuka. 10-11 kmaccer (6a30BbIi ypOBEHB)

CHCTEMAaTU3UPYIOLIEeH, O0BICHUTEIbHON
Y TIPOTHOCTUYECKON (hYHKITHI
¢duznyeckoit Teopun, poib HPU3MUECKOM
Teopuu B (HOPMUPOBAHUU
MpeACTaBICHUN 0 PU3NUECKON KapTHHE
MHUpPa, MECTO (PU3NYECKON KapTUHBI
MUpa B 00IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPeICTaBICHUI

0 pUpoie
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I1IO ITPOTPAMME
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