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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YPOBHS Ha YPOBHE CpEIHEro 0O0IIero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUW W TpeOOBaHUW K pe3yslbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarensHOW mporpammsbl, mpenctaBieHHBIX B ®PI'OC COO, a Takke ¢ yd€Trom
dbenepanbHOi paboyell MmporpaMMbl BOCHHMTAHMS W KOHUEIMUMHU MpEnojiaBaHusl y4eOHOro
npeaMera «®Pusukay B oOpasoBaTeIbHBIX opranusaiusax Poccuiickoit ®eneparuu,
peanu3youmMx OCHOBHbIE 00pa30BaTENbHbIE TPOTPaAMMBI.

CopepxaHue mporpamMmbl 1o (U3MKE HAMpPaBICHO Ha (OPMUPOBAHUE €CTECTBEHHO-
HAy4HOU KapTHHbI MUpa oOydaromuxcs 10—11 kmaccoB mpu o0yueHun ux pusnke Ha 6a30BOM
YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOrO mnoaxoxa. IIporpamma mno Qusuke
coorBeTcTBYeT TpeboBaHusM GI'OC COO k maaHUPYEMBIM JIMYHOCTHBIM, IIPEAMETHBIM U
MeTaInpeAMETHBIM pe3yJibTaTaM 00y4YeHUs, a TAK)KE YIUTHIBAET HEOOXOIMMOCTh Pean3aIiuu
MEXKIIPEIMETHBIX CBsI3el (PU3UKU C €CTECTBEHHO-HAYYHBIMHM yYeOHBIMU MpeaMeTamMu. B Helt
OTIPENENAI0TCS OCHOBHBIE LI€TU U3YUEHUs PU3MKU Ha YPOBHE CPETHETO 00111ero 00pa3oBaHus,
MJIaHUPYEMbIe pe3yJbTaThl OCBOCHHUS Kypca (HU3UMKHU: JUYHOCTHBIE, MeETallpeAMETHbIE,
npeaMeTHbie (Ha 0a30BOM YPOBHE).

[Iporpamma o gu3ukKe BKIIOYALT:

e IUIAHUpPYEMbIE PE3yJIbTAaThl OCBOCHUS Kypca (PU3HKH Ha 6230BOM YPOBHE, B TOM YHCIIE

MpeAMETHBIE PE3yJIbTaThl 110 TOAaM O0yUeHHUS;

e cojepkaHue yueOHoro npeamera « Ou3uka» no rojam o0yyeHusl.

du3nka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAaX MPUPOJbI, BHICTyIAs B KadyecTBE
y4eOHOro TpeIMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIAI B CHUCTEMY 3HaHUU 00
okpyxatorieM mupe. IlIkonbHbIN Kype PU3UKH — CHUCTEMOOOPa3yIOMIHA ISl €CTeCTBEHHO-
HayYHBIX YYEOHBIX TIPEIMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3ydaeMbIX XUMHEH, Ouojorueu, ¢usmyeckoi reorpadueid U acTpOHOMUEH.
Hcnonp30BaHne M aKkTUBHOE MPUMEHEHWE (PU3WYECKUX 3HAHHUM OMpenenseT Xapakrep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHA B cpepe IHEPTeTUKU, TPAHCTIOPTA, OCBOSHUS KOCMOCa,
MOJy4YEHUsI HOBBIX MaTepHaloB C 3aJaHHBIMU CBOMCTBaMU U Apyrux. M3ydenuwe ¢uzuku
BHOCUT OCHOBHOW BKJIaJ B (OPMHUpPOBAHME €CTECTBEHHO-HAYYHOW KAPTUHBI MHpa
oOyudaronuxcs, B (GOpPMUPOBAHME YMEHUU MNPUMEHATh HAYYHBIA METOJ MO3HaHUS TpPHU
BBITIOJTHEHUH UMH YYEOHBIX HCCIIEIOBAHUA.

B ocHoBy kypca (uBuky 175 YpOBHS CpPEIHETO OOIIEro oOpa30BaHMs MOJOXKEH P
uJel, KOTOpble MOYKHO PacCMAaTPUBATh KaK MPUHIMIIBI €70 TOCTPOCHHUS.

Hoes yerocmnocmu. B COOTBETCTBUU C HEH KYpPC SIBISETCS JJOTHUECKU 3aBEPIIEHHBIM,
OH COJIEP’KUT MaTepuai U3 BCeX paslieoB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUUECKOH,
TaK U COBPEMEHHOM (PU3MKH.

Hoesn cenmepanuzayuu. B cOOTBeTCTBUM ¢ HeW marepuan Kypca (u3NKu 0O0beIuHEH
BOKpYT ¢pu3nueckux Teopuid. Begymum B kypce siBisieTcst GOopMUpOBaHHUE TTPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U MOJIE.

Hoea  eymanumapuszayuu. EE  peanmusanuss  Opeanosjaraer  MCHOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMATA (PU3NYECKON HAYKW, OCMBICIICHHUE CBSI3U Pa3BUTHS (U3UKHU C



pa3BUTHEM OOIIECTBA, & TAK)KE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U KOJIOT UUECKUMU
npodIeMamu.

Hoes npuknaownoiu nanpaenennocmu. Kypc (usuku mnpeamonaraetT 3HAKOMCTBO C
HIUPOKUM KPYIOM TEXHMYECKUX M TEXHOJOTMYECKHUX MPUIIOKEHUM W3YYEHHBIX TEOpUM U
3aKOHOB.

Hoesn sxonocuzayuu peanusyeTcsi MOCPEACTBOM BBEACHUS AIIEMEHTOB COJIEp>KaHU,
MOCBAIIEHHBIX KOJIOTHYECKUM IIPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AHBI C PAa3BUTHEM
TEXHUKM W  TEXHOJIOTUM, a Takke OOCyXIeHHs  npolieM  palMoHaIbHOIO
MPUPOIONOIB30BAHMS M SKOJIOTMUECKON O€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (pU3UMKK Ha ypOBHE CpeAHEro oO1iero oopa3oBaHus
ABISAIOTCA (pr3nueckue Teopun ((hopMHUpOBaHHE MPENCTaBICHUM O CTPYKType MOCTPOCHHUS
¢duznueckoil Teopuu, poiaud (PyHIAMEHTAJTBHBIX 3aKOHOB W MPUHIIMIIOB B COBPEMEHHBIX
MpEACTaBICHUSIX O MPUPOJIE, TPAHUIIAX PUMEHUMOCTH TEOPHUH, ITIsl OTMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U MPOIECCOB).

CucTeMHO-AeSTeNbHOCTHBIN TOAX0A B Kypce (PU3MKM pean3yercsi Mpexae BCEro 3a
CU€T OpraHU3aly HKCIIEPUMEHTAIILHON 1eATeIbHOCTH o0yuatouiuxcs. J{s 6a30BOro ypoBHs
Kypca (U3MKM — 3TO UCIHOJb30BAaHUE CUCTEMbl (POHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M JIA0OPaTOPHBIX PabOT, KOTOPhIE B IIporpaMme o Gpusnke oObeAUHEHBI B
OOIMI CMHCOK yYCHHUYECKHX TMPAKTUYECKUX padoT. BeijeneHue B yKa3zaHHOM TEpevHE
71a00paTOPHBIX PabOT, MPOBOAUMBIX JJII KOHTPOJIS M OLIEHKH, OCYIIECTBIIACTCS YIaCTHUKAMU
00pa3oBaTeNpHOrO Ipollecca HCXOJs K3 OCOOEHHOCTEH IUIAHUPOBAHMUS W OCHAIICHUS
kabuHeta ¢usuku. [Ipu 3TOM oOecmeunBaeTcs OBJIAJIEHUE OOYYAIOIIUMUCA YMEHUSIMHU
MPOBOJIUTh KOCBEHHbIE M3MEPEHMS, UCCIEOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYHUH U
MTOCTAaHOBKY OTIBITOB TIO MPOBEPKE MPENIOKEHHBIX TUIIOTE3.

Bonbioe BHUMaHNE yIeSeTCs PEIICHNUIO PACUETHRIX U KAUYECTBEHHBIX 3a1a4. [Ipu sTom
ULl pacy€THBIX 3aJlad MPUOPUTETOM SABISIIOTCSA 3aJayd C SIBHO 3aJaHHON (u3nyecKon
MOJIEJIbIO, TTO3BOJISIONIME PUMEHSITh U3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO
pasnena Kypca, TaKk U MHTETpUPYS 3HAHUS U3 Pa3HBIX pasfelioB. /[ KayecTBEHHBIX 3a7ad
MIPUOPUTETOM SIBIISIIOTCS 3aJaHusl Ha OOBACHEHHE MPOTeKaHWs (HU3UYECKUX SBICHUN U
MIPOIIECCOB B OKPY KAOIIEH KU3HH, TpeOyolue Beioopa (GU3HNUecKoil MOIENH IS CUTYallun
MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanuamu PI'OC COO k MaTepuabHO-TEXHUYECKOMY
o0ecrniedeHuIo yueOHOro mpoiiecca 0a30BbIi YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
o011ero 00pa3oBaHus JOJDKEH M3Y4YaThCSl B YCIOBUSAX MPEAMETHOTO KaOuHeTa (PU3UKU WU B
YCJOBUSIX HMHTErPUPOBAHHOTO KaOMHETa MPEJMETOB €CTECTBEHHO-HAy4HOro uukia. B
KaOuHeTe (U3MKUA JIOKHO OBITh HeoO0Xoaumoe JadopaTopHOE OOOpYyJIOBaHHE IS
BBIMIOJIHEHUSI YKa3aHHBIX B MporpaMMe Mo (U3MKE YUEHHYECKHUX MPAKTHUECKUX padoT u
JE€MOHCTPALIMOHHOE 000PYIOBaHHUE.

JleMOHCTpalMoOHHOE 00O0py/nOBaHUE (POPMHUPYETCS B COOTBETCTBUM C MPUHIUIIOM
MUHHUMAJIBHOM JTOCTATOYHOCTH M 00ECNEYMBAET MOCTAHOBKY MEPEUYHUCIEHHBIX B IIporpamme
1o (U3MKE KITFOUEBBIX JEMOHCTPAIINH TSl HCCIEAOBAHNUS N3YIaeMbIX SIBJICHUN U MTPOIIECCOB,
AMIIUPUIECKUX U PYyHTAMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHCHUM.



JIabopaTropHoe 000pyAOBaHUE JIJISl YICHUYECKUX MPAaKTHYECKUX paboT hopMupyercs B
BU/JIC TEMAaTUYECKUX KOMILJIEKTOB M 00€CIednBaeTCsl B pacuére OJTHOTO KOMILUIEKTa Ha JIByX
oOyuaromuxcs. TeMarndyeckue KOMIUICKThI Ja00paToOpHOTO OOOPYIOBAHMS JIOJKHBI OBITh
MOCTPOEHBI HA KOMIUIEKCHOM HCITOJIb30BaHUH aHAJOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LIU(PPOBBIX JJabopaTopuil.

OCHOBHBIMU 1EJISIMU U3Y4YeHUsI (PU3MKHU B 00111eM 00pa30BaHUU SBIISIOTCA:

dbopMHUpOBaHHE HMHTEpeEca U CTPEMIICHHS OOy4YalOUIMXCAd K HAyYHOMY H3Y4YEHUIO
MPUPO/IbI, PA3BUTHE UX MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH;

pa3BUTHE TMPEJCTAaBICHUH O HAydYHOM METOJIe IMO3HaHUA U (popMUpoBaHUE
MCCIIEJOBATEIBCKOrO OTHOLIEHUS K OKPY KAIOIIMM SIBJICHUSIM;

dbopMUpoBaHHE HAyYHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa HW3Y4YEHHs OCHOB
CTpPOCHHUS MaTepuu U GyHAaMEeHTAIbHbIX 3aKOHOB (DU3UKH;

(dbopMupoBaHEe YMEHUIN OOBSICHATD SIBJICHUS C UCTIOIB30BAHUEM (PU3UUECKUX 3HAHUM
Y Hay4HBIX JI0KAa3aTEJbCTB;

dbopMupoBaHHE TPEICTaBICHUNA O PO (GU3UKU JJIS PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHne 2THX IeJiell o0ecreunBaeTCsl pelieHrueM CIISAYIOINUX 3a/1a4d B Mpolecce
M3y4eHHs Kypca (PU3UKU HA YPOBHE CpeaHEro o0111ero oopa3oBaHus:

NpUOOpETEHUE CUCTEMBI 3HAHUN 00 00IIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSAX, BKIIOYas MEXaHUKY, MOJIEKYJSIpHYI0 (HU3UKY, 3IIEKTPOIUHAMUKY,
KBaHTOBYIO (DU3HKY U DJIEMEHTHI aCTPO(U3UKH;

¢opMHUpOBaHHE YMEHHUUW NPUMEHSATH TEOPETHUUECKUE 3HAHUSA I OOBSICHEHHMS
¢u3nuecKkux SBJICHUW B NPUPOAE U I NPUHATUS NPAKTUYECKHUX PELICHUH B
MMOBCEIHEBHOM KU3HU,

OCBOEHHE CHOCOOOB peIIeHHs Ppa3IUYHbIX 33Ja4 C SBHO 3aJaHHOM (PU3MYecKOn
MOJIEBIO, 3a7ad, IOApa3yMEBAIOIIMX CaMOCTOSTEIBHOE CO3/1aHue (U3HYECKOU
MOJEIIH, aJICKBATHON YCIIOBHAM 3a7a4K;

NOHUMaHHE (PU3MUECKUX OCHOB M MPHUHIIMIIOB ACHCTBHUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIMSIHUSA Ha OKPYKAIOIILYIO CPENY;

OBJIaJICHHE METOJIaMU CAMOCTOSITEILHOTO TIJIAHUPOBAHUSI U IPOBEJCHUS (PU3UUECKUX
DKCIIEPUMEHTOB, AaHalW3a M HHTEpHperauuu UHQOpPMAIMU, OINpPEAEICHUS
JOCTOBEPHOCTH IOJy4EHHOI'O PE3yIbTaTa,

CO3/JaHME YCJIOBUM Ul DPa3BUTHA YMEHUM IMPOEKTHO-HCCIEI0BATENBCKON,
TBOPYECKOU AEATEIBHOCTH.

Ha uzyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpEeIHEro oOIIero oopa3oBaHus
otBoauTcs 136 wacos: B 10 kacce — 68 1yacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacos (2
gaca B HEJIEJIIO).

[IpennaraeMeiii B miporpamMme Mo (pU3HMKE MEPEUYCHb JIA0OPATOPHBIX M MPAKTUYECKUX
paboT SBJISETCS PEKOMEHJIOBAHHBIM, YUYUTENb JETacT BBHIOOP MPOBEICHUS JTa0OPATOPHBIX
paloT U OMBITOB € YUYETOM UHAUBUIYAJTbHBIX OCOOCHHOCTEN 00yYatOIINXCS.

B ydye6HOM 11aHE cpenHero odiero oopazopanus npeamer «Pusukay 6a30BOro ypoBHs
BXOJIUT B COCTaB MpeaMETHOM 00actn «EcTecTBeHHO-HAYYHBIC TTPEAMETHD».



HexkoTtopsie npakTudeckue paboTel Oy 1y T MPOBOAUTH C UCIIOJIB30BAHUEM 00 0P YA0BAHUS
Ientpa «Touka pocTa», MOCKOJIBKY LleHTp €cTecTBEHHO-HAYyYHOM M TEXHOJOIMYECKOU
HarpaBlieHHOcTel «Touka pocTay oOecreunBaeT peanu3anuio 00pa3oBaTelIbHbIX MPOrpaMM
€CTECTBEHHOHAy4YHOM M  TEXHOJIOTMYECKOW  HampaBJIeHHOCTEH, pa3padOTaHHBIX B
COOTBETCTBUHM C TPeOOBAHMSAMU 3aKOHOAATENHCTBA B cdepe 00pa3oBaHUS U C YUETOM
pexomennauuii denepansHoro oneparopa yuedHoro mnpenmera «Dusnkay.

Hcnonbs3oBanue obopynoBanus «TOUKK pocTay MpHU peaiu3ali JaHHOW MpOTrpaMMbl
MO3BOJISIET CO3JaTh YCIOBUS ISl (OPMHPOBAHUSA Y YYaIUXCS €CTECTBEHHO-HAYYHOM,
MaTeMaTU4ecKor, WHGOPMAIIMOHHOM TPaMOTHOCTH, (opMUpYyeTCs KpPHUTHYECKOEe U
KpEaTHBHOE MBIILIEHUE, COBEPLIECHCTBYIOTCS HaBBIKH €CTECTBEHHO-HAyYHOU
HAIPaBJIEHHOCTH, a TAK)KE MOBBIIIAETCS KAYeCTBO 00pa30BaHMUs.

bazoBblii koMIUIeKT o0opynoBaHus LeHTpa «Touka pocray mo (usuke mnpeacraBieH
CIEAYIOIIMMH TaTYNKAMHU:

e Jlatyuk aOCOMIOTHOTO JaBICHHUS.
e JlaTyuk mpOM3BOJIUT U3MEPEHHUS AOCOITIOTHOTO JaBICHHUS.

YyBCTBUTEIBHBIA 3J€MEHT JaTYMKa BHIIIOJHEH Ha 0a3e MOHOJMTHOIO KPEMHHEBOTO
MbE30PE3UCTOPAa C BHEIPEHHON TEH30PE3UCTUBHOM CTPYKTYpOM, KOTOpass I03BOJISAET
HCKIIFOYUTh BO3MOKHBIE TOTPEIIHOCTU U TIOCTUTHYTh HEOOXOAMMOW TOYHOCTU U3MepeHuid. B
KOMIUIEKT JaTyuKa aOCOJIOTHOTO [ABJICHWS BXOAUT TMOKas TepMeTHYHas TpyOKa st
MOAKITIOYEHUS ITYIIepa JaT4rKa K J1adopaTopHOMY 000PY10BAaHHUIO.

e JlaTuuk nosioxkeHus (MarHUTHBIN ).

JlaTuuk u3MepsieT BPEMEHHBIE OTPE3KU MEXAY MOMEHTAMU MPOXOXKICHHUS OObEKTa
psAAOM ¢ OECKOHTAKTHBIMU JIETEKTOpaMHU. beCKOHTaKTHBIE AETEKTOPHI SBISIOTCS BHIHOCHBIMU
U KPEIATCS Ha METAJUIMYECKON MM MATHUTHOW MOBEPXHOCTHU. KOJIMYeCcTBO 0celd u3MepeHus
JNaTYMKA MTOJ0KEHUS paBHO 3, TMANIa30H U3MEPEHUN MO KaXa0u n3 ocerd X, Y U Z COCTaBIISET
ot 0 1o 360 rpan.

KOoMITIEKT COMyTCTBYIOIIMX IEMEHTOB JUIsl IKCIIEPUMEHTOB 110 MEXAHUKE.

KoMmieKkT comyTCTBYIOMIMX 3JIEMEHTOB JIs1 SKCIIEPUMEHTOB 0 MOJIEKYJIAPHOU (PU3HKE.

KommuiekT conmyTCTBYIOMNX 37EMEHTOB JJIs1 SKCIIEPUMEHTOB IO AIEKTPOAMHAMHUKE.

KommiekT comyTCTBYIOMNX 37EMEHTOB JJIs1 SKCIEPUMEHTOB 1O ONTHKE.

e JlaT4yMK TOKa, MAarHUTHOTO IOJIsI, TEMIIEPATY PbI.

lupokuit crnekTp UUGPOBBIX AATYUKOB TO3BOJIAET YUYALIUMCS 3HAKOMHUTCS C
napaMeTpaMu (PU3NYECKOro SKCIEPUMEHTa HE TOJbKO Ha KayeCTBEHHOM, HO M Ha
KoJimyecTBeHHOM YypoBHe. C mnomomipio 1upoBoi JaboOpaTOpud MOKHO MPOBOJIUTH
JUTUTENIbHBIA SKCIIEPUMEHT J1a’ke B OTCYTCTBUHU dKcriepuMeHTaropa. [Ipu 3ToM uzmepsiembie
JaHHBIE M pe3yibTaThl HUX OOpabOTKM OTOOpPa)KAIOTCS HEMOCPEICTBEHHO Ha 3KpaHe
KOMIIBIOTEPA.

[udpossie 1a00paToOpr MO3BOJISIOT CYLHIECTBEHHO YKOHOMUTH BPEMSsI, KOTOPOE MOKHO
MOTPATUTH HA (POPMUPOBAHUE UCCIIEIOBATEIBCKUX YMEHUHN yUAIIUXCS.



COIEPKAHUE OBYUYEHUASA

10 KIIACC

Pa3nen 1. ®u3nka U MeTOAbI HAYYHOT' 0 IO3HAHUSA

Odusnka — Hayka o npupoje. HayuHble MeTOnbl TTO3HAHUS OKpy»Karouero mupa. Poib
HKCIIEPUMEHTA U TEOPHUH B MPOLIeCcCe MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue pusnueckux siBjaeHU U nporeccoB. Hayunsie runoressl. uznueckue
3aKOHBI U TEOpUH. [ paHUIIbI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Pons u Mecto ¢uzuku B (HOpMHpPOBAHMHM COBPEMEHHON HAyYHON KapTHUHBI MHUpa, B
MPAKTUYECKOU NEATEIIbHOCTH JIFOIECH.

Jlemoncmpayuu

AHasnoroBsie 1 IU(YPOBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTUYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBKeHHE. OTHOCHTEIBHOCTh MEXAHWYECKOTO JABMXEHHs. Cucrema
otcuéra. Tpaekropus.

[lepemerenre, cKOpOCTh (CpelHsAsl CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHUE
MaTepUalbHOW TOUKH, UX MTPOECKIMH HA OCU CUCTEMBI KOOpauHaT. ClI0kKEHUE repeMenieHui
U CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe ABMKeHHe. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEIICHNS] MaT€pUaJIbHOW TOUKH OT BPEMEHH.

CBoOoniHOE ajieHne. Y CKopeHHre CBOOOIHOTO NaIeHUSI.

KpuBonmuenHnoe nsrxkeHue. [IBMKeHHME MaTepUaIbHOM TOYKH II0 OKPYKHOCTH C
MOCTOSIHHOM O MOJYJIKO CKOPOCTBIO. YTJOBasi CKOPOCTbh, JIMHEWHAasA CKOpocCTh. [lepuon u
yacTtoTta obpanieHus. LleHTpocTpeMuTebHOE YCKOpEHHE.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIHUAOMETD, JBUKECHHUE
CHapsJIOB, LIETIHbIE U PEMEHHBIE ITEPEIAYUH.

Jlemoncmpayuu

Mopens cucTeMsl 0TCUETa, MILTIOCTPALUSA KWHEMATUYE€CKUX XAPAKTEPUCTUK IBUKCHUS.

[IpeoOpazoBaHue IBUKEHUN C UCIIOIb30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pEKEHHOM IPOCTPAHCTBE.

Habmonenue nBmxeHus tena, OpoIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue ycKopeHust CBOOOTHOTO MaCHHUSL.

Hamnpasienue ckopocTy Ipu JBUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii oxcnepumenm, rabopamopHvie pabomuol

N3ydeHne HEpaBHOMEPHOIO IBUKEHUS € LIEJIBIO ONPEIEIIEHNS] MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOWIEHMS  MEXKIAYy  MyTSAMH, [IPOWACHHBIMHM  TEIOM 34
IIOCIIEOBATEIIbHBIE PAaBHBIE IPOMEXYTKM BPEMEHHU IPU PABHOYCKOPEHHOM JBWKEHHH C
HA4YaJIbHOM CKOPOCTBIO, PABHOU HYIJIIO.

N3ydeHne nBUKEHUS IapyKa B BI3KOM )KUAKOCTH.



N3yuenune nBMXeHUS Tena, OPOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Tpunuun ortHocutenbHOCTH [amwes. IlepBeii 3akoH HreroTrona. MHepuumanbHbIC
CHUCTEMBI OTCUYETA.

Macca tena. Cuna. [lpunmun cynepnio3unuu cwi. Bropoit 3akon Herorona st
MaTepuagIbHOU TOUKU. TpeTnit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOUYEK.

3akoH BceMUpHOro TsaroteHus. Cuna tsxectu. IlepBasg kocMuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, cKojibxeHus, kaueHus). Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHHMS CKOJRKECHHS W cwia TpeHus Tmokos. Kosddumment Ttpenus. Cuna
CONIPOTUBJIECHUS MPU JIBUKEHUU TeJa B KUJIKOCTH WUIIU ras3e.

[TocTynaTenbHOE U BpaliaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCHTENBHO OCH BpaimieHus. [lmedo cuibl. YcimoBus paBHOBeCUs
TBEPAOIO TEJA.

TexHHMUEeCKHE YCTPOMCTBA M IMPAKTHYECKOE IPUMEHEHUE: MOAIIUITHUKH, JIBUXKECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHue uHepuuu.

CpaBHeHHE Macc, B3aUMOACHCTBYOIIMX TEN.

Bropoii 3axkon HeroToHa.

N3mepenue cu.

CioxeHune CHiL.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT JeOpPMALIUH.

HesecomocTs. Bec Tena npu yCkOpeHHOM NOAbEME U A ICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO TeNa. BHUbl paBHOBECHS.

Yuenuueckuii oxcnepumenm, rabopamopHvie pabomaol

N3ydenne nuxeHust Opycka o HaKJIOHHOW MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PESUHOBOM
oOpasiie, oT ux AehopMaImH.

HccnenoBanne yciioBHil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAILLCHUS.

Tema 3. 3axonvl cOXpaneHus 6 MexaHuke

Nmnynbe MaTepuanbHOM TOUKH (TEa), CUCTEMbI MAaTEPUATBHBIX TOUEK. IMITyJIbC CUIIBI
Y U3MEHEHUE UMIYJIbCa Tela. 3aKOH COXPaHECHUSI UMIYyJibca. PeakTHBHOE ABUKEHHE.

PabGora cwibl. MOIITHOCTE CHIIBL

Kunerunueckast sHeprusi MmarepualibHOil Touku. TeopeMa 00 M3BMEHEHUH KMHETUYECKON
DHEPIuMu.

[lotenunanbHast sHeprus. lloTeHuumanbHas SHEPrUs yOpyro JaepOopMUPOBAHHOM
npyxuHbl. [loTeHIMansHast SHEPTHs Telna BOIU3U MOBEPXHOCTH 3€MIIH.

[ToTeHumanbHble ¥ HEMOTEHIMANbHBIE CUJIbI. CBSI3b pabOThl HEMOTEHIMAIBHBIX CHUJI C
M3MEHEHUEM MEXAHMYECKOM HDHEPIMU CUCTEMBbI TENl. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPrUH.



Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCcTporcTBa U MPaKTUYECKOE IPUMEHEHUE: BOLOMET, KONIED, NPy KUHHBIN
MACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS] UMITYJIbCA.

PeaktuBHOE NBUKEHHUE.

ITepexon MoTeHITMATBLHON YHEPTUHU B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii oxcnepumenm, rabopamopHvie pabomuol

N3yuenne aOCOIOTHO HEYIPYroro yjapa ¢ MOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MAasiITHUKOB.

HccnenoBanue cBsi3u paOOThl CHIIBI C U3MEHEHHMEM MEXaHHMYECKOW HHEpruu Teja Ha
MIPUMEPE PACTSHKEHUS PE3UHOBOTO XKTYTa.

Paszpnen 3. MoJgekyasipHasi pu3nka ¥ TepMOAMHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUA M UX  OIBITHOE
obocHoBanue. bpoyHoBckoe aBukenue. Juddysus. Xapakrep ABKESHUS U B3aUMOICHCTBUS
qJacTHI] BemecTBa. Mojaenn CTpOeHHsI Ta30B, KUAKOCTEH M TBEPIBIX TET W OOBSICHEHUE
CBOMCTB BEILECTBA Ha OCHOBE JTUX Moxesnen. Macca u pasmepsl Moiekyls. Komndectso
BemecTBa. [locTosiHHas ABoragpo.

TennoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana remneparyp Lleascus.

Mopens uneanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KUHETHYECKOW TEOPUHU
uaeanbHOro raza. AOCONIOTHAs TeMmepaTrypa Kak Mepa CpefHell KMHETHYeCKOW IHEepruu
TEIUIOBOTO JABMKEHWsI dactull rasa. lllkama temmneparyp KenbBunHa. ['a30Bble 3aKOHBI.
Ypasuenune Menpaeneesa—Knaneripona. 3akoH JlanbToHa. M30mpoliecchl B HACAIBHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM BelllecTBa. ['paduueckoe mpeacTaBieHUE H30MPOILECCOB:
U30TEpMa, U30X0pa, u300apa.

TexHrueckue ycTpoicTBa U MPaKTHIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOLIME JUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu MOJIEKYI
OpTraHUYECKUX COCTMHEHUMN.

OneIThI 10 AUPPY3UH KUAKOCTEH U TA30B.

Mopenb OpOyHOBCKOTO JABUKECHHUS.

Mogaens onbita LTepHa.

OnbIThI, TOKa3bIBAIOLIME CYHIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aNUMOJIEUCTBUS.

Mojenb, WILTIOCTPUPYIOLIAs IPUPOAY NABJICHUS Ia3a Ha CTEHKH COCY/IA.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS HICAIBHOTO T'a3a, U30MPOIECCHI.

Yuenuueckuu sxcnepumenm, n1abopamopHule pabomoi

OmnpeneneHrne Macchl BO3JlyXa B KJIAaCCHOM KOMHATE€ Ha OCHOBE HM3MEpPEHHH 00BbEMa
KOMHATBI, IABJICHUS U TEMIIEPATYPhl BO3IyXa B HEN.

HccnenoBanne 3aBUCMMOCTH MEXy TTapaMeTpaMU COCTOSIHUS PA3PEKEHHOTO rasa.

Tema 2. Ocnoevl mepmoouHamuKku



TepMoaunamuueckas cucteMa. BHYTpeHHsIs SHEprUst TEPMOANHAMAYECKON CUCTEMBI U
cnocobbl e¢ wu3MeHeHus. KommdectBo Temnotel U pabota. BHyTpeHHsss sHeprus
OJTHOATOMHOI'0 WJACAJBHOIO Trasa. Buapl Temronepenayu: TEIUIONPOBOJHOCTb, KOHBEKIUS,
U3IIydeHHeE. Y IeabHas TEII0EMKOCTh BelecTsa. KonnyecTBo TeIIoTsl Py TeILIonepeaaye.

[TonsitTue 00 aamabGatHOM mporecce. [lepBriit 3akoH TepmoguHamuku. [IpumeneHue
MEepBOro 3aKOHA TEPMOAMHAMUKHU K H3ompoieccaM. ['paduueckas uHTepnpeTanusi padoThl
rasa.

Bropoii 3akoH TepmomHaMuki. HeoOpaTuMOCTh po1IeccoB B IPUPOJIE.

TeroBble MammHbl. [IpuHIMNBL AeWCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBanus
SHEPruu B TEIIOBBIX MamnHax. KosdduureHt nosie3Horo AeicTBUs TEIUIOBOW MAIlIWHBI.
[ukn Kapno u ero ko3dpduiMEeHT MOJE3HOro AEUCTBHS. DKOJOTUYECKUE MPOOIIEMBI
TEIJI0OOHEPTETU K.

TexHuueckue yCTpONMCTBA M NPAKTUYECKOE IPUMEHEHHWE: [BHUraTelb BHYTPEHHETO
CropaHusi, OBITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEPruu Tejla MpU COBEpPUICHUH PaOOTHI: BBUIET MPOOKH U3
OyTBUIKM IOJ JEHCTBUEM CKAaTOro BO3AyXa, HarpeBaHue 3(upa B JaTyHHOU TpyOke MyTEM
TpeHus (BUICOAEMOHCTpALIH ).

W3meHeHne BHyTPEHHEN SHEPTUH (TeMIIEpaTypbl) TeJla IPH TEIIonepe1aye.

OnsIT 0 agnabaTHOMY PaCIIMPEHUIO BO31yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mognenn mnapoBoil TypOMHBI, ABUTaTelsd BHYTPEHHEIO CrOpaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamophuie pabomuoi

N3mepenne yaenpbHon TEI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanus eewjecmea. Pazosvie nepexoovt

[TapooOpa3oBanne u KoHaeHcanus. Vcnapenne wu kuneHue. AOCOOTHas U
OTHOCUTEJIbHAs  BJIIAXKHOCTb  BO3AyXa. HacelmeHHeld map. VYaenpHas — TeIuioTa
napoo6pa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS OT JaBJICHUSI.

Tépnoe Tteno. Kpucrammuyeckue u aMop@Hble Tena. AHU3ZOTPONHUS CBOWCTB
kpucramioB. JKuakne  kpucramiel. CoBpeMeHHble — Marepuansl. [LmaBieHne U
KpUCTaJIu3anus. Y neabpHas TemsoTa miasieHus. Cyomumanus.

VYpaBHeHMe TemnoBoro OanaHca.

TexHHUecKue yCTpONCTBA M MPAKTHYECKOE MPUMEHEHHE: THTPOMETP U ICHUXPOMETP,
KQJIOPUMETP, TEXHOJOTWHM IIOJMYYEHUS COBPEMEHHBIX MarepuajioB, B TOM YHCIIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBILCHHBIX APOB.

Kunenue npy moHWXEHHOM JIaBJICHUU.

Crioco0b1 n3MepeHus BIaKHOCTH.

Habntoienue HarpeBaHusl U IJIaBICHUS KPUCTANINYECKOTO BEILIECTBA.

JleMOHCTpanys KpUCTAIIIIOB.

Yuenuueckuu sxkcnepumenm, r1abopamopHuie pabomol



N3mMepeHne OTHOCUTENILHON BIIAXKHOCTH BO3yXa.

Paznen 4. JjieKTpoAMHAMUKA

Tema 1. Inexkmpocmamuxa

OnekTpu3anus Tesl. OJIEKTpUYeCcKHid 3apan. J(Ba BHAA AIIEKTPUYECKUX 3apsIOB.
[IpoBOOHMKY, TUAIEKTPUKHU U MIOTYITPOBOJHUKHN. 3aKOH COXPAHEHHUS 3JIEKTPUUECKOTO 3apsiaa.

BzaumonelictBue 3apanoB. 3akoH Kysmona. ToudedHbI 3IEKTpUYECKUH  3apsil.
Onekrpuueckoe noiie. HanpsxE€HHOCTH 3iiekTpuyeckoro mojs. [IpuHomMn cyneprno3unun
ANEKTPUUECKUX MOJeH. JINHNK HanpsyKEHHOCTHU 3JEKTPUIECKOTO TOJIS.

PaGora cun osnekrpoctarmdeckoro mons. l[lorenmman. Pa3HOCTh TOTEHIIMAIOB.
[IpoBOOHUKM W  AWDNEKTPUKM B DIIEKTPOCTaTUYECKOM  Tmoje. Jludnexkrpuyeckas
MIPOHULIAEMOCTb.

OnexTpoéMKocTh. KoHaeHcarop. DIeKTpoEMKOCTh MIIOCKOT0 KOHIEHCATOpa. JHEPrusi
3apsSKEHHOTO KOHJEHCAaTOopa.

TexHHUeCcKHEe yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, IEKTPOMETP,
AIEKTPOCTATUYECKAs 3alUTa, 3a3EMJICHHUE AJIEKTPOIIPUOOPOB, KOHIEHCATOP, KOMUPOBATbHBIN
armnapar, CTpyHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M NPUHLIMI IEUCTBUA DIIEKTPOMETPA.

B3anmoelicTBuE HadEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TTOJIE 3aPSAKEHHBIX TE.

IIpoBOAHMKH B 3IEKTPOCTATUYECKOM MOJIE.

DneKTpocTaTHyecKas 3aluTa.

JINBIIEKTPUKY B AJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOWIAAW TIJIACTHH,
PACCTOSHUS MEXIAY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Yuenuueckuu sxcnepumenm, nrabopamopHule pabomoi

N3mMepeHne 3eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mox. Toxku ¢ paznuunvix cpeoax

DIIEKTPUYECKUM TOK. Y CIOBHS CYLIECTBOBAHHUSA JIEKTPUYECKOTO TOKA. VICTOUHUKH TOKA.
Cuiia toka. [TocTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 17151 ydacTKa LETH.

DIIEKTPUYECKOE CONPOTHBJICHUE. VY nenpHOE CONPOTHUBJICHUE BEILIECTBA.
[TocnenoBarenpHOE, TApaIEIbHOE, CMENIAHHOE COETMHEHNE TPOBOHUKOB.

Pabora snektpuyeckoro Toka. 3akoH Jxoyns—JIenna. MOIIHOCTh 3IEKTPUYECKOTO
TOKA.

DNEeKTpOABMKYLIAsl CHUJla U BHYTPEHHEE CONPOTHBIEHUE UCTOYHMKA TOKa. 3akoH Oma
JUTs1 TIOJTHOM (3aMKHYTOM) AeKTpudeckoit rienu. KopoTkoe 3aMbIKaHUE.

DJIEKTPOHHAs! MPOBOJMMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTHUBIECHUS
METaJUIOB OT TemMnepatypbl. CBEPXITPOBOIUMOCTb.

DNeKTpUYEeCKnid TOK B BaKkyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBoanuku. CoOCTBEHHAss M NpPUMECHAas MPOBOJUMOCTb MOJYNPOBOIHUKOB.
CaoiictBa p—n-niepexoa. [loaynpoBogHUKOBBIE TPUOOPEI.

DNIEKTPUYECKUA TOK B PacTBOpax M PaCIIaBaX JJIEKTPOJIMTOB. DJIEKTPOJIUTHYECKAS
JUCCOLMAaLUs. DIEKTPOIIU3.

Onekrpuyecknuid TOK B razax. CaMOCTOSITENbHBIA W HECAMOCTOSTEIBHBIN pasps.
Monnus. [1na3zma.

TexHuueckue ycCTpoWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: aMIIEpMETP, BOJIBTMETP,
peocTaT, MCTOYHHMKHM TOKa, 3JIEKTPOHArpeBaTeIbHBIE IPHUOOPBI, 3JIEKTPOOCBETUTEIIBHBIE
puOOpbI, TEPMOMETP CONPOTUBIIECHMS, BAKYYMHBIN JUOJ, TEPMUCTOPHI U (POTOPE3UCTOPSI,
ITOJTYITPOBOTHUKOBBINA IMO/, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenue Cuilbl TOKa U HapsDKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHM LWIMHIPUYECKUX NPOBOAHMKOB OT JUIMHBI, IUIOLIAIH
IIOIIEPEYHOTO CEYEHMs U MaTepuraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

IIpsiMoe n3MepeHue AMEKTPOABIKYIIEN Cuilbl. KOpOTKO€E 3aMBbIKaHME IaJJbBAaHUYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHET O COIIPOTHUBIICHHUS.

3aBUCUMOCTb COIPOTHUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 2IEKTPOIUTOB.

HckpoBoit paspsaa ¥ IpOBOAMMOCTb BO3LyXa.

OIHOCTOPOHHSIS MPOBOAUMOCTD THOAA.

Yuenuueckuii sxcnepumenm, rabopamophuie pabomuol

N3yueHne CMEIaHHOTO COEIMHEHNS PE3UCTOPOB.

WN3mepeHne dSIEeKTpPOABWKYIIEH CHUJIbl MCTOYHMKA TOKA W €r0 BHYTPEHHEIO
COIIPOTHUBJICHUS.

Habmronenue anexrposnusa.

MexnpeaMeTHble CBSA3H

N3ydyenne kypca ¢usuku 0a3oBoro ypoBHS B 10 kiacce OCYIIECTBISIETCA C Y4ETOM
COJIepKaTeIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmuvie nonamusl, CBI3aHHbIE C U3YYEHHEM METOJIOB HAyYHOT'O MO3HAHUS:
SBJICHUE, HAy4YHbIH (akT, TUIIOTE3a, (U3MUecKass BEIUYMHA, 3aKOH, TEOpuUs, HAOJIIOJEHUE,
DKCIIEPUMEHT, MOAEIMPOBAHUE, MOJENb, U3MEPEHUE.

Mamemamuxa: pelieHne CHUCTEMBbl YpaBHEHHMH, JmHeWHas ¢yHKus, mnapadona,
runep6ona, ux rpauku M CBOWCTBA, TPUTOHOMETPUUYECKUE (PYHKIMU: CHUHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECCTBO, BEKTOPBI U X IIPOCKLIMH HA
OCH KOOPAMHAT, CJI0KEHNUE BEKTOPOB.

buonozus: mexanndeckoe BIKEHUE B )KUBOU npupoe, 1uddysus, ocMoc, TermioooMeH
’KUBBIX OPraHU3MOB (BUIbI TEIUIONEPEAAUHN, TEMIOBOE PABHOBECHUE ), NEKTPHUUECKUE SIBJICHUS
B )KMBOM MPUPOJE.



Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPBIX TEN, KUJIKOCTEH M ra3oB, 3JEKTPUYECKHE
CBOMCTBA METAJUIOB, IEKTPOJIUTHUUECKAs TUCCOIMAIINUS, T'aJIbBAHUKA.

l'eoepagpus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: peoOpa3zoBaHKe JBUKEHHN C UCIIOIb30BAaHUEM MEXaHU3MOB, YU&T TPEHUS
B TEXHUKE, MOJUINITHUKHU, UCIIOJIb30BAaHUE 3aKOHA COXPAHEHMS UMITYJIbCA B TEXHUKE (paKeTa,
BOAOMET W JIpyrue), JBUratellb BHYTPEHHEro CropaHus, mnapoBas TypOHHa, OBITOBOM
XOJIOIUJIbHUK, KOHIUIMOHEP, TEXHOJIOTUHU TOJYYEHHUS COBPEMEHHBIX MATEpUasioB, B TOM
Yycjie HaHOMAaTepUaJOB, W HAHOTEXHOJOTMH, 3JIEKTPOCTATHYECKas 3allluTa, 3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NPHUHTEP, OdIIEKTpPOHArpeBaTelbHbIE HPHUOOPHI,
AIIEKTPOOCBETUTENbHBIE TIPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. JjieKTpoAMHAMUKA

Tema 3. Macnummnoe none. I1eKmpoOMacHUMHAA UHOYKUUS

ITocTossHHBIE MarHuThl. B3anMoaelcTBUE NMOCTOSHHBIX MAarHUTOB. MarHuTHOE mOJIE.
Bekrtop MarHuTHOM HMHAYKUMH. [IpyHIMD CynepnosuuyMyM MarHWTHBIX IOJIed. JInHMM
MAarHUTHOW MHAYKIMK. KapThHa JIMHUII MarHUTHOW MHAYKIIMU TIOJISI TOCTOSIHHBIX MarHUTOB.

MarautHoe 1ose NpoBOJHHKA ¢ TOKOM. KapTuHa JTMHMI MHOYKIMUA MarHUTHOTO ITOJIS
JUIMHHOTO IPSIMOTO MPOBOAHUKA U 3aMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYILIKH C TOKOM.
OmneIT Opcrena. B3anmoaeiicTBue NpOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOJyJIb U HAIIPABJICHHE.

Cuna Jlopenna, €€ MoAyib M HampaBieHUE. J[BHKEHUE 3apsHKEHHOM 4YacTULB B
OJIHOPOJIHOM MarHUTHOM 1oJie. Pabota cuisl JlopeHua.

SIBieHME DIEKTPOMArHUTHOM MHAYKIMH. IIOTOK BEKTOpa MAarHWUTHOW WHIYKIMH.
DNEeKTPOABMKYIIAS CUIIA MHIYKIHMH. 3aKOH JIEKTPOMAarHuTHOM nHAyKimuu dapazes.

Buxpesoe 3yeKTpr4yecKoe moJie. DJEKTPOABMKYIAs CHJIa MHIAYKLIUU B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYNIATENbHO B OJJHOPOAHOM MAarHUTHOM IIOJIE.

[TpaBuno Jlenma.

WNHIyKTUBHOCTG. SIBI€HHE CAMOMHAYKIMHU. DIEKTPOABUKYILAS CHUJIa CAMOMHIYKLIHH.

DHeprusi MarHUTHOTO IO KATYIIKU C TOKOM.

DIIEKTPOMAarHuTHOE MOJIE.

TexHuueckue yCTpPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHWTHI,
ANIEKTPOMATHUTHI, 3JIEKTPOJBUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHL, WHIYKIHUOHHAsS
I1€Yb.

Jlemoncmpayuu

OnsiT Dpcrena.

OTKIIOHEHHE AIIEKTPOHHOTO ITy4YKa MATHUTHBIM MOJIEM.

JIMHUY MHAYKIUY MarHUTHOTO ITOJISL.

B3anmonericTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.



JlevictBue cuibl JIopeH1ia Ha MOHBI AJIEKTPOJINTA.

SIBIIeHME HIIEKTPOMArHUTHON UHAYKIIMH.

[TpaBuno Jlenna.

3aBUCUMOCTb DJIEKTPOABWKYILEH CUIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOT' O
IIOTOKA.

SIBneHrne caMOMHIYKIUU.

Yuenuueckuii oxcnepumenm, rabopamopHuvie pabomuol

N3ydeHne MarHuTHOTO MOJIS KATYIIKU C TOKOM.

HccnenoBanne AeCTBHS MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOM WHIYKIHH.

Pasznea S. KoJsieOanusi M1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmHle KO1€0aHUA

Konebarenbnas cuctema. CBOOOIHBIE MEXaHWUUECKHE KoJieOaHus. [ apMoHUUYECKHe
kosnebanus. Ilepuoxn, wactora, ammmrtyna u ¢aza kosebanuid. [Ipy>KUHHBIH MasTHUK.
MaremaTH4ecKUii MasiTHUK. Y paBHEHUE TApMOHMYECKUX KoJieOaHul. [IpeBpalienue sHepruu
MIPU TAPMOHUYECKUX KOJIEOAHUSX.

Koneb6artenbupiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC KOJICOAHUS B HICATLHOM
KoJieOaTeTbHOM KOHTYpe. AHAJIOTHS MEXAy MEXaHHYECKUMU € 3JIECKTPOMATHUTHBIMHU
konebanusimMu. @opmyna ToMmcoHa. 3aKOH COXpaHEHUs SHEPTHUH B U€aJTbHOM KOJIe0aTeIbHOM
KOHTYPE.

[IpeacTaBnenre © 3aryxaromuX KojieOaHUAX. BBIHYXXIEHHblE MEXaHUYECKUe
koJiebanus. Pesonanc. BeiHy K IeHHBIE 37IEKTPOMArHUTHBIE KOJICOaHUs.

ITepemenHsbIil TOK. CHHY COMJAIBHBIA IEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO TOKA.
AMIUIMTYTHOE U JE€UCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HAIIPSIKECHHUS.

Tpanchopmarop. [IpousBoacTBo, nepegavya U MOTpeOICHUE DIIEKTPUISCKON DYHEPTHH.
DKOJIOTUYECKUE PHUCKU MPHU MPOU3BOJICTBE ANEKTposHeprun. KynbTypa HCHOIb30BaHMS
AIEKTPOSHEPIUU B MTOBCEIHEBHOM )KU3HMU.

TexHuyeckne yCTpOMCTBA M INPAKTHYECKOE IPUMEHEHUE: JJIEKTPUUYECKHN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUM JIEKTPOIEpe1ay.

Jlemoncmpayuu

UccnenoBanne  mapaMeTpoB  KoJeOarenbHOW  CUCTEMbl  (MPYXUHHBIA — WJIU
MaTeMaTUYECKUI MasSITHUK).

Habmronenue 3aryxaromumx KojieOaHui.

UccnenoBanne CBOMCTB BBIHYKJICHHBIX KOJICOAHUM.

HaGnronenue pesonanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuwinorpaMmbl  (3aBUCUMOCTHA  CUJIBI TOKa W HANPSHKEHUST OT BPEMEHHU) s
AIIEKTPOMATHUTHBIX KOJIEOaHUH.

Pe3onaHc npu mocieoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KATYILIKH WHIYKTUBHOCTH U
KOHJIEHCATOpA.

Mopens IMHUY SJIEKTpONepeaauH.



Yuenuueckuiu sxcnepumenm, r1abopamophule pabomol

WccnenoBanne 3aBUCUMOCTH IEPUO/Ia MAJIBIX KOJIEOAHUM TPy3a HA HUTHU OT JIJTMHBI HUTU
Y MACChI Ipy3a.

HccnenoBanne mepeMEHHOr0 TOKAa B ILENM M3 IOCIENOBATENBHO COEAMHEHHBIX
KOHJIEHCATOpa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE B0JIHbL

MexaHnueckue  BOJNHBI,  ycinoBus — pacmpocrtpaHeHus. Ilepuon.  CkopocThb
pacnpocTpaHeHusi U JIuHa BOJHBL. [lonepeuynsie U npooJibHbIe BoJHBL. MHTepdepenuus u
T pakiys MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3JTyUYEHUS DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanusa BekTopoB E, B, V B anekrpomarautHoil BoinHe. CBOMCTBA 3JI€KTPOMArHUTHBIX
BOJIH: OTpa)k€HUe, MpesioMIIeHHe, mojspusauusd, audpakuus, uHrepdepenuus. CKOpocTh
AIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JeKTPOMAarHUTHBIX BOJIH. [I[puMeHeHne 37eKTPOMAarHuTHBIX BOJIH B TEXHUKE U
ObITY.

[IpuHLIMIBI paIUOCBS3U U TENEBUACHUS. Panronokanusi.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHHUecKne yCTPONUCTBA U MPAKTUYECKOE NPUMEHEHHUE: MYy 3bIKAJIbHBIE HHCTPYMEHTHI,
yIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE U MEJIWLHHE, pajap, paJuOoNpUEMHHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHHE MOMEPEYHBIX U MPOJOTbHBIX BOJH.

KoneGmomieecs Teno kak HCTOUYHUK 3BYKa.

Habmonenue oTpaskeHus U NpeoMIIeHUS] MEXaHUUECKUX BOJIH.

Habmronenune unrepdepeHnu u gudpakiimi MEXaHUUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmtonenue cBs3M TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIUTYAOH M 4YacTOTOM
KOJIeOaHUH.

HccnenoBanne CBOMCTB — AJIEKTPOMArHUTHBIX BOJIH:  OTPA)XXEHUE, IPEIOMIICHHE,
noJisipusanus, udpaxius, HHTeppepeHITus.

Tema 3. Onmuka

I'eomeTpuueckass ontuka. IIpsmMonuHeHOE pacnpOCTpaHEHHE CBETa B OJHOPOIHOM
cpene. Jlyu ceera. ToueuHbIi HICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpakeHUs1 cBeTa. [locTpoeHre M300pakeHui B MIJIOCKOM
3epKae.

[Ipenomnienue cBeTa. 3aKkOHBI MPEJIOMIICHUS CBeTa. AOCONIOTHBIA TOKa3aTelb
npenomiuenus. [lonmHoe BHyTpeHHee oTpakeHue. IIpenenbHbIii yroyu MmojaHOro BHYTPEHHETO
OTpaKECHHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB 6eoro cBera. L[Ber.



Cobupatone u pacceuBarome nuH3bl. ToHkas nuu3a. DOKycHOE paccTosHHE U
onTuYeckass cuiaa TOHKOM JuH3bl. [locTpoeHne wu300pakeHHit B COOMpaOIIUX U
paccenBarolmx JiMH3ax. Dopmyna TOHKOU JIMH3bI. Y BEIUUYECHUE, TABAEMOE JIMH30M.

[Ipenensl npUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HMCTOYHHMKHU. Y CIOBHS
HaOTIOZCHUST MAKCUMyMOB M MHUHHUMYMOB B HMHTEP(PEPECHIIMOHHON KapTHHE OT JBYX
cUH(}A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuust cBera. [udpakuvonHas pemérka. YciaoBHe HaONIOACHUS TIIAaBHBIX
MaKCUMYMOB MpPHU NaJIEHUU MOHOXPOMAaTUYECKOTO CBETa Ha M (PPAKIIMOHHYIO PEUIETKY .

[Tonspuzanus ceera.

TexHuyeckue ycTpoilcTBa U NMPaKTUUECKOE MPUMEHEHHE: OYKH, Jiymna, ¢oToanmnapar,
MPOCKIMOHHBIN anmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs OINTHKA, JU(paKUOHHAs
peLIETKA, TOJISIPOULL.

Jlemoncmpayuu

[IpssMonMHENHOE pacIpOCTpaHEHUE, OTPAKEHHUE U IpenoMiieHHe cBera. OnTU4ecKue
npuOOpHI.

[TonHOE BHYyTpeHHEE oTpaxeHue. Mozienb CBETOBO/IA.

UccnenoBanne cBONCTB N300pakeHUN B JIMH3aX.

Mopenu MUKpOCKOIa, TeJIECKOna.

HabGnronenune natepdepeHimm crera.

Habnronenune nudpakiuu cBeTa.

Habnrogenue nucnepcuu cBera.

[Tomydenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[TonydeHnue cnekTpa ¢ TOMOUIbIO AU(PPAKIIMOHHON PEIIETKY.

HaGnronenue nonspuzamnuu cBeTa.

Yuenuueckuii oxcnepumenm, rabopamopHvie pabomuol

N3MepeHne nokazaTesns NpeJIoOMIICHUS CTEKIA.

HccnenoBanue cBOMCTB M300pakeHUM B TUH3AX.

HaGnronenune nucnepcuu cBera.

Pa3nesn 6. OCHOBBI cienMAJIbHOM TEOPUH OTHOCUTEILHOCTH
I'panuibl IPUMEHMMOCTH KJIACCUYECKONM MeXaHMKHU. [locTynaTel cienuanbHOM TEOpUH
OTHOCUTEIIbHOCTU: HWHBAPUAHTHOCTb MOAYJS CKOPOCTH CBE€Ta B BaKyyMe, NPUHLIMI
OTHOCHUTEIBbHOCTH DHHIIITESHHA.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHU U COKPAIICHUE JUTUHBI.
DOHeprusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBsi3b MacChl C PHEPTUEHN U UMITYICOM PEIATUBUCTCKON YaCTUIIBI. DHEPTHUS MOKOS.

Pa3nen 7. KBantoBas ¢pusuka
Tema 1. dnemenmovl K6AHMOBOU ONMUKU
®otonsl. Dopmyina [Inanka cBsi3u sHepruu POTOHA C €ro YaCTOTOW. DHEPrHsl U UMITYJIbC
dboToHa.



OtkpeiTne u wuccnegopanue (orordpdexkra. Ompitei A. I'. CronetoBa. 3aKkoHBI
dotorddekra. VYpaBHenue OuHiTeHHAa 18 Qoroaddexra. «KpacHas rpaHunan
dhororddekra.

JlaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texnuueckue ycTpoiicTBa U MpakTUUECKOe NMpUMEHEHHe: (POTO3JIEMEHT, (POTONaTUHK,
CoJIHEeYHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oT103¢h(DHEKT HAa YCTAaHOBKE C IIMHKOBOM TJIaCTUHOM.

UccnenoBanne 3akoHOB BHEMHETO (hoTodddekTa.

Ceeroguon.

Conneunas GaTtapest.

Tema 2. Cmpoenue amoma

Mopenb atoma Tomcona. OnwiTel Pe3epdopaa mo paccesHuto o -uactuil. [Inanerapuas
mozens atoma. [loctynatel bopa. M3nyuyenue u norsomieHue GOTOHOB MpU MEpexoe aToMa
C OJIHOTO YpPOBHS 3HEpruu Ha JApyrod. Buael crniektpoB. CHeKTp ypOBHEH 3HEPIHMM aroMa
BOJIOPOJA.

BosHoBbIe cBolicTBa yacTull. Bonnsl ae bpoins. KopmycKyisipHO-BOJTHOBOM JTyaJii3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYEHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE. CIIEKTPAJIbHBIA aHaJIU3
(cexTpockoi), Ja3ep, KBAaHTOBBIN KOMIBIOTEP.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Omnpenenenne JUIMHBI BOJIHBI Ja3epa.

Habmtonenue nuHeRvaThIX CIIEKTPOB U3ITyYCHUS.

Jlazep.

Yuenuueckuii oxcnepumenm, rabopamopHvie pabomaol

HalGnronenune nuHEYaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI,  JOKa3bIBAIOUIME  CIOXHOCTh  CTpoeHHMs  siapa.  OTkpbITHE
panuoakTuBHOCTH. OmnbIThl Pe3epdopiaa 1Mo omnpeneneHuio cocTaBa PaguOAKTUBHOIO
u3nydyenusi. CpoiicTBa anbda-, Oera-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha
KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpoTOHA U HelTpoHa. Hyknonnas monens sipa IeilizenOepra—lBaneHko.
3apsn sapa. MaccoBoe uuciio sigpa. 30Tonsl.

Anba-pacnaa. DIeKTPOHHBIN U O3UTPOHHBIN OeTa-pacnaa. 'aMma-usnydenue. 3akoH
PaAMOAKTUBHOIO pacraja.

DHeprus cBA3U HyKJIOHOB B sifipe. Anepubie cuiibl. Jlegekt maccsl sapa.

Snepusble peakuuu. Jlenenue u CUHTES sAIep.

Anepubiii peaktop. TepmosimepHbiii cuHTe3. [IpobOiieMbl W MEPCIEKTUBBI SAECPHOM
DHEPreTUKU. JKOJIOTUYECKHUE ACTIEKTHI AIEPHON IHEPTETUKH.

OneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.



MeTtobl HaOIOIEHUS ¥ pErUCTPALIUK SJIEMEHTAPHBIX YaCTHUII.

®dyHaMeHTallbHbIe B3auMOIeHcTBUs. EMuHCTBO hr3nueckoil KapTUHBI MUDA.

TexHMUeckue yCTpoiicTBa U MPaKTUYECKOE TPUMEHEHHUE: I03UMETP, Kamepa Buiibcona,
SIEPHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TYnK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii oxcnepumenm, rabopamopHuvie pabomuol

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (hoTorpadusim).

Pasnen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPU3UKHU

Otanbel pa3BUTHA ACTPOHOMHUHM. [IpUKIamHOE W MHPOBO33PEHYECKOE 3HAUYEHUE
aCTPOHOMMUMHU.

Bun 3B€3nn0r0 HeOa. Co3Be3nus, ipKue 3BE3/1bl, IIAHETHI, X BUAMMOE JABH>KEHUE.

ConHeuHas cucrema.

Connne. Conneunas akTuBHOCTh. Mctounuk sHeprum CosiHua u 3BE31. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JlpmarpamMma «CIIEKTpajbHBIA KJIACC — CBETHUMOCTBY». 3BE3IBI
IJIABHOM TOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» I 3BE3M TJIABHOMN
MOCJeI0BaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE MPEACTABICHUS O
MIPOUCXOXKAECHUH U 3Borounn CoiHIA U 3BE3/. DTanbl KU3HH 3BE3L.

Mueunslii [1yte — Hama [Nanaktuka. [Tomoxenue n nBukenne ComnHia B ['amakTuke.
Turmel ranakTuk. PaguoranakTuku v kBazapbl. UEpHBIE ABIPHI B sIpax rajlaKTHK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa06ma. Pazoeranue ramaktuk. Teopus
bosnbioro B3peiBa. PemkToBO€E H31ydeHHE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTPOHOMUH.

Yuenuueckue nabarooenus

HabGmionenuss HEBOOPYXEHHBIM  TJIA30M  C  HCIOJIb30BAHMEM  KOMIIBIOTEPHBIX
NPUIOKEHUN JUIS ONpEeNeHUs] MOJIOKEHUS HEOeCHBIX OObEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311s1 CEBEPHOIO MOTYyIIapys U APKUAE 3BE3/BL.

Habmronenus B teneckon JlyHsl, miianet, Mieunoro I1yTu.

O06001maoee MOBTOPEHUE

Ponb pusuku m acTpOHOMUM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOU, COIUATLHOU U
THYECKOU cepax AEsITENbHOCTH 4YEJIOBEKa, POjb M MECTO (U3UKH U acCTPOHOMHUH B
COBPEMEHHON Hay4yHOM KapTWHE MHpa, POJb (PU3NYECKOW Teopur B (POPMUPOBAHUU
MPEACTaBICHUN O (PU3NUYECKON KapTUHE MUpPa, MECTO (U3UUYECKOW KapTUHBI MHpa B 00LIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBIECHUI O IPUPO/IE.

MexnpeaMeTHbie CBSA3H

Nzyyenne kypca ¢usuku 0a3oBoro ypoBHS B 11 kiacce OCyIIECTBISIETCA C Y4ETOM
COJIepKaTENbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMud MaTeMaTUKH, OWOJOTWH, XHMUHU,
reorpauu U TEXHOJIOTHUH.



Meowcnpeomemnvle nonamusi, CBSI3aHHbIE C U3yYEHHEM METOJOB HAay4YHOI'O NO3HAHUS:
SBJICHUE, HAY4YHbIH (pakT, TUIIOTe3a, (pU3nMYecKas BEIUYMHA, 3aKOH, T€Opusi, HAOIIOJEHHE,
AKCIIEPUMEHT, MO/ICIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHue CUCTEMbI YPaBHEHUHN, TPUTOHOMETPUYECKHE (PYHKIIMU: CUHYC,
KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U HX
MPOEKIINK Ha OCH KOOPJUHAT, CII0)KEHHE BEKTOPOB, IPOU3BOAHBIC IIEMEHTAPHBIX (YHKITHUH,
MIPU3HAKYU TI0JI00MS TPEYTOJbHUKOB, ONpeieTICHUE TUIOMIAAN IOCKUX (GUTYp U 00BEMA Tel.

buonocus: snexTpuueckue SIBICHUS B KUBOW NpUpOJE, KojieOaTebHbIE TBUKEHUS B
KUBOW MPUPOJIE, ONTUYECKHUE SIBIICHUSA B >KMBOM MpUPOJIE, NEHCTBUE paJUallud Ha YKUBBIC
OpraHU3MBl.

Xumus: CTpOEHHME aTOMOB W MOJIEKYJ, KPUCTALIMYECKAs] CTPYKTypa TBEPABIX TeJ,
MeXaHU3Mbl 00pa30BaHMS KPUCTANTMYECKON pEeIIETKU, CIEKTPAIbHbIN aHaIN3.

l'eocpagpus: MarHuTHBIE MOJIIOCAa 3€MJIH, 3aJI€KH MArHUTHBIX Py, PoToChEMKA 3eMHOM
ITOBEPXHOCTH, NIPEACKa3aHUE 3EMIIETPACECHHIA.

Texnonoeusi:  JMHWAW  BJEKTpoIlepeAad,  IEHepaTop  IMEPEeMEHHOIo0  TOKa,
ANEKTPOJIBUTATENb, UHIYKIIMOHHASI I€4Yb, pajiap, PaJAHONPUEMHHUK, TEJIEBU30p, AHTEHHA,
tenedon, CBY-nieub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs ONITHKA, COJIHEYHas OaTapes.



IHVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJTHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne ydyebHoro npenmera «®dusmnka» Ha ypoBHE cpeaHero olmiero oOpa3oBaHuUs
(6a30BBIf  ypOBEHB) JIOJDKHO OOECTIEUNTH JOCTIDKCHHE CIEAYIOIMX JIMYHOCTHBIX,
METanpeIMETHBIX ¥ TPEIMETHBIX 00pa30BaTEeIbHBIX Pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE PE3yNIBTAThl OCBOEHUS yueOHOTO mpeamera « Du3nkay JTOHKHBI OTPaKaTh
TOTOBHOCTh M  CHOCOOHOCTH OOydYarouMxcsi pyKOBOACTBOBAThCA  C(HOPMHPOBAHHOMN
BHYTPEHHEUW TMIO3UIMEN JIMYHOCTH, CHUCTEMOW LEHHOCTHBIX OPHUEHTAIMN, ITO3UTUBHBIX
BHYTPEHHUX YOEXIEHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSM POCCUHCKOIO
00IIIeCTBa, pacIMPEHNE KU3HEHHOTO OTIBITA U OMbITA JIEATEILHOCTH B MPOIECCE Pear3aIiuu
OCHOBHBIX HAIIPABJICHUN BOCIIUTATEIBHOM 1€ TETLHOCTH, B TOM YUCJIE B YACTH:

1) rpa:k1aHCKOr0 BOCIIMTAHMS:

cOPMUPOBAHHOCTh TPAXKAAHCKOM MO3UIMK OOYyYarolerocss Kak AaKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTRA;

MPUHSATHE TPAIUIIMOHHBIX OOIIEYETIOBEYSCKUX TYMAHUCTHYECKUX U IEMOKPATUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTENBHOCTh B MHTEpECcaxX IrpakJIlaHCKOro OOIIECTBa,
y4acTBOBaTh B CAMOYIIpaBJIEHUHU B 00pa30BaTEIbHON OpraHu3allly;

YMEHHUE B3aMMOJICCTBOBATh C COLMAILHBIMA HWHCTUTYTAMU B COOTBETCTBHUU C HX
(GYHKIUSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTbH K T'YMAaHUTApHOW U BOJIOHTEPCKOMN AEATEILHOCTH;

2) IATPUOTHUYECKOTO0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUMCKOMN I'paskIaHCKON UAEHTUYHOCTH, MaTPUOTU3MA;

IIEHHOCTHOE OTHOIIEHUE K TOCYJAPCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSIM POCCUMCKUX
Y4EHBIX B 00J1aCTH (PU3HKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUA:

c(hOpPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIINIO U IPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUCHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B JIEITEILHOCTH YUYEHOTO;

OCO3HAaHME JIUYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKJIIOYasg O3CTETHUKY HAYYHOrO TBOPYECTBA,
MpuUCyIero Gu3ndeckon HayKe;

5) TpyaoBoro BocnuraHms:

UHTEpEC K pa3iMuyHbIM cdepaM MOpodeccHOHaTbHON AEsTeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOpP OyIyIieit
MpoQeCcCru U peain30BbIBATh COOCTBEHHBIE KU3HEHHBIC MJIaHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUI0 M caM0O00Opa30BaHMIO B 001acTu (PU3UKHU Ha
MPOTSKEHUH BCEU )KU3HU;



6) IK0JI0rHYeCKOro BOCIIUTAHUS

c(OPMHUPOBAHHOCTh HKOJIOTUYECKON KYyJbTYypbl, OCO3HAHUE TIJIO0ATBLHOTO XapaKTepa
HKOJIOTMUYECKHX MPOOIIeM;

IUIAHUPOBAHKME U OCYILECTBIICHUE IEUCTBUM B OKPYXAIOIIEH Cpelic Ha OCHOBE 3HAHUSA
L[eJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacuIMpeHre ONbITa JEATEIIbHOCTH HKOJOTMYECKONM HAIpaBiICHHOCTH HAa OCHOBE
UMEIOLUXCS] 3HAHUM 110 (PU3HUKE;

7) HIEeHHOCTH HAYYHOI'0 NO3HAHMSA:

C()OPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs (PU3UUECKON HAYKH;

OCO3HAHME LEHHOCTH HAyYHOW JEeATEIbHOCTH, T'OTOBHOCTh B NPOLECCE H3YyYECHHUS
(U3HUKHU OCYIIECTBIISITh POEKTHYIO U UCCIIEN0BATENBCKYIO JEATEIBHOCTh MHANBUYAIBHO U
B I'pYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUSA
ba3oBble JJoruyeckue AelcTBUA:

CaMOCTOSITENIBHO (HOPMYJIMPOBATh U aKTyaJU3UpPOBaATh MPOOJIEMy, paccMaTpuBarh €&
BCECTOPOHHE;

ONPENIENATH LENH JIeATeIbHOCTH, 3a]]aBaTh HapaMeTPbl U KPUTEPUU UX JOCTUKECHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B paccMaTpUBAEMbIX (PU3UUYECKUX
SIBIICHUSX

pa3pabarbiBaTh IUIaH peEIICHUS TpoOJeMbl C y4YETOM aHadu3a HMEIOIUXCS
MaTepUaIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JEIATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISIM,
OLIEHUBATh PUCKHU MOCIIEACTBUM AEATEIILHOCTH;

KOOPJAMHUPOBATh M BBIMOIHATh PAb0OTy B YCJIOBHUSX pPeEaJbHOIO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBarebCcKue JeiCTBUS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOUEBBIMU MOHATUSIMU U METOIaMH (PU3UIECKOi
HAYKU;

BJIaJICTh HABBIKAMHU y4eOHO-HCCIIEIOBATEIILCKON U MMPOEKTHOM JIEATEIBHOCTH B 00JIaCTH
(buU3UKH, CITOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOATEIBHOMY TOUCKY METOJIOB pEIICHUS
3a1a4 GU3UUECKOTO COACPIKAHUSI, MPUMEHEHUIO PAa3JIMUYHbIX METOJOB TIO3HAHUS;

BJIAJICTh BUAAMHU JICSITEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIpPETAlUH,
MpeoOpPa3oBaHUI0 U NMPUMEHECHHUIO B PA3JIMUHBIX YYEOHBIX CHUTyallUsX, B TOM 4YHCJIE MpHU
CO3JIaHUM Y4eOHBIX MPOEKTOB B 001aCTH (DUBUKH;

BBISBJISITh MPUYMHHO-CJIEACTBEHHBIE CBSI3M U AKTYyaJIM3UpPOBaTh 3a7ady, BbIJBUTAThH
TUIIOTE3y €€ PEILICHUS, HAXOJIWTh apryMEHThI JUIA JO0KA3aTeJIbCTBA CBOMX YTBEPXKICHUH,
3a71aBaTh NMAPAMETPhI U KPUTEPUU PELICHHUS;



aHAJIM3UPOBATh TOJYUYEHHBbIE B XOJI€ PELIEHUS 3aJaud pe3yJIbTaThl, KPUTUUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIEC 331a4l B 00pa30BaTeIbHON JEATENbHOCTH, B
TOM YHCJI€ TIPH U3YYEHUU (PU3HKH;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;,

YMETh NMEPEHOCUTD 3HAHUS 10 (PU3UKE B MPAKTHUUECKYIO 007IaCTh KU3HEAEATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEH, IIPEJIaraTh OPUTHHAIbHBIE TOIXOIbI M PEICHHUS;

CTaBUTh POOJIEMBI U 33]1a4H, IOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pa6ora ¢ undopmanmeii:

BJIaJI€Th HaBBIKAMH MOJTy4YeHUs1 HHPopMaIMH GU3HUECKOTO COACPKAHUS U3 UCTOUYHUKOB
pasHbIX THUIOB, CAMOCTOSTENFHO OCYIIECTBIATH IIOMCK, aHalu3, CHCTEMAaTU3alUI0 U
UHTEpHpeTalio HHGOPMAIIMH Pa3INYHBIX BUIOB U (OPM MpeACTaBICHUS;

OLIEHUBATH IOCTOBEPHOCTH UH(OpMALINH;

MCIIOJIB30BAaTh CpeNCTBa HMH(OPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pElIeHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3ALMOHHBIX 337a4 C COOIIOJCHUEM
TpeOOBaHUI YPrOHOMHKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI, peCypcocOepexeHH I, TPaBOBBIX
U 3TUYECKUX HOPM, HOPM HH(OpMAIIMOHHO 0€30MacHOCTH;

co37aBaTh TEKCThbl (PU3MUECKOTO COAEpXKaHUs B Pa3IUYHBIX (opmarax ¢ yd&€Tom
Ha3HAYeHUsT MHPOpPMAIMU M IEeNeBOM ayJUTOpPHM, BbIOMpas ONTUMAIBHYIO (QopMy
IpeJCTaBICHHS U BU3Y JIU3ALIH.

KoMMyHHUKAaTHBHBIE YHHBEpPCAIbHbIE Y4eOHbIe N CTBUA:

OCYIIECTBIIATH OOIEHNE HA YPOKaxX (PM3UKHU U BO BHEYPOUHOU JCATEIHHOCTH;

pacno3HaBaTh NPEANOCHUTKA KOHDIMKTHBIX CUTYalUUNA U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JaraTh CBOKO TOUYKY 3PEHUS C HCIOJIb30BAHHEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIOJIB30BaTh NMPEUMYINECTBA KOMAHIHOW U UHANBUIYAILHON PabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBUI C YU4ETOM OOILIUX MHTEPECOB U
BO3MOKHOCTEN KaKJI0TO YJIEHA KOJUUIEKTUBA;

MIPUHAMATh 1€ COBMECTHOW JEATEIbHOCTH, OPTaHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUS MO €€ JNOCTHUKEHUIO: COCTABIIATH IUIAH ACWUCTBUN, PACIPEIENATh POJIU C YUETOM
MHEHUN YYaCTHUKOB, 00CYXIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4€CTBO CBOETO BKJIAJa M KAKJA0I'0 YYACTHUKA KOMaH/Ibl B OOIIUH Pe3yabTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

MpeLIaratb HOBBIE MPOEKTHI, OLEHUBATh UAEU C MO3ULUU HOBH3HBI, OPUTUHAIBHOCTH,
MPAKTAYECKOU 3HAUNMOCTH;

OCYILECTBIISITh IMO3UTUBHOE CTPATETMYECKOE IMOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBISITH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynssTuBHbIe yHUBeEpcaibHbIE Y4eOHbIE 1eiCTBUS
Camoopranu3anus:



CaMOCTOSITENIBHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATEIBHOCTh B 00J1aCTU (DUBUKHU U
aCTPOHOMUH, BBISIBJISTH IPOOJIEMBI, CTABUTh U (OPMYJIMPOBATh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIBHO COCTaBJIATH IUIAH PELCHUs] PACYETHBIX M KaueCTBEHHBIX 3a7ad, IJIaH
BBITMOJIHEHUSI TPAKTUYECKOH paboThl ¢ Y4YETOM HMMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXXHOCTEN U IPEATIOYTEHN;

JaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

paciHpsATh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUN;

JieNiaTh OCO3HAHHBIM BBIOOP, apryMeHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3
peleHue;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBAaTh (POPMHUPOBAHUIO U MPOSBICHUIO HPYAUIMA B 00dacTd (DU3BHKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTebHbIN U KyJIbTypHBIA YPOBEHb.

CaMOKOHTPO.Ib, IMOLMOHAJIbLHBI HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B JI€ITEIbHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJIQJCTh HAaBBIKAMU I[I03HABATENbHOW peQIIEKCMH KaK OCO3HAaHUS COBEPIIAEMBIX
IEUCTBUN M MBICIUTENILHBIX MTPOIECCOB, UX PE3yJIbTATOB U OCHOBAHUIA;

UCIIOJIB30BaTh MPUEMBI pe(ICKCHH I OLIEHKH CUTYaIMH, BbIOOpa BEPHOT'O PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIKEHUIO;

NPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPH aHAJM3€E Pe3yIbTaToOB ACSITEIbHOCTH;

IpPUHUMATH ce0sl, TOHMMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI M apTyMEHTHI APYTUX MPU aHAJIM3E PE3yJIbTaTOB ACATEIbHOCTH;

NpU3HABATH CBOE IIPABO U MPABO JAPYTHX HA OIIUOKH.

B npornecce noctukeHnss TMYHOCTHBIX PE3YJIBTaTOB OCBOCHHSI MIPOTPAMMBI 110 (U3UKE
JUISL  YPOBHS CpeaHEro oO0miero oOpa3oBaHus Yy OOYYaloOlIUXCS COBEPIICHCTBYETCS
AMOLMOHAIBHBIN WHTEIJIEKT, PeAoIararonii cChOpMUPOBAHHOCTS:

CaMOCO3HAHHUS, BKJIIOYAIOUIETO CHOCOOHOCTh TMOHUMATh CBOE 3MOLMOHAIBHOE
COCTOSTHUE, BUJIETh HAaNpPAaBJICHUS Pa3BUTUS COOCTBEHHON 3MOLMOHAIBHOM cdeprl, OBITH
YBEPEHHBIM B ce0e;

CaMOpEryJIMpOBaHUs,  BKJIIOYAIOIIETO  CaMOKOHTPOJb,  yYMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJIEHHE, CIOCOOHOCTH aJaNTHPOBATHCA K SMOLMOHAIBHBIM
U3MEHEHUSIM U TPOSIBIATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;;

BHYTPEHHEH MOTHMBALMH, BKJIIOYAIONIEH CTpEMIICHHE K JOCTHXKEHUIO IEIH U yCIEXy,
ONTUMU3M, UHUIIUATUBHOCTh, YMEHHUE JCMCTBOBATh UCXO/SI U3 CBOUX BO3MOXKHOCTEH;

HIMIATHUH, BKIIOYAIOMEH COCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHUE JAPYTHX,
YUUTBIBATh €0 TMpPHU OCYLIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBUIO U
COTEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPaMBATh OTHOILIEHHUS C
APYTUMHU JIOABMU, 3200 TUTHCS, MPOSIBIIATH HHTEPEC U pa3periaTb KOH(IUKTHI.

HPEJMETHBIE PE3YJIBTATBI



K koHiy 006ydyenus B 10 kiacce npeMeTHbIe pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpa)kaTh C(HOPMUPOBAHHOCTH Y O0YUAIOLINXCS YMEHHI:

JE€MOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKHU B (OPMUPOBAHUN COBPEMEHHOM
HAy4HOU KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUM, B IPAKTUYECKON
JIeATeILHOCTH JIFOCH;

YUUTBHIBATh TPAHULIBI MIPUMEHEHHUS M3YUYEHHBIX (PU3MUECKUX MOJENCH: MaTepuanbHast
TOUYKA, MHEpLUAJIbHAs CUCTEMA OTCUETA, A0COIIOTHO TBEPAOE TENO, UACAIBHBIN T'a3, MOJEIH
CTPOCHUS I'a30B, JKUJIKOCTEH U TBEPIBIX TEJl, TOUCYHBIN IEKTPUYECKUN 3apsij IPU pELICHUN
(bu3nyecKux 3aaady;

pacro3HaBaTh (u3nyecKue SBJICHUS (IpoLecCchl) U OOBACHATh UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KHHETHYECKOW TEOPUU CTPOCHHUS BELIECTBA U 3JIEKTPOJUHAMUKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE IPSAMOJIMHENHOE ABM)KEHHE, CBOOOJHOE NaJcHUE Tell,
IBUKEHUE II0 OKPY)KHOCTH, WHEpLHMs, B3auMopeicTBue Ttei, Iuddysus, OpoyHOBCKOE
IBUKEHHUE, CTPOCHUE JKUJKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00bEMa TeN MPU HArpeBaHUU
(oXJmaxxneHun), TEIUIOBOE  pPABHOBECHE,  HCIIAPEHWE,  KOHACHCAlUs, IUIABJICHHE,
KpUCTaJUIM3alus, KUIEHUE, BIAXHOCTh BO3/lyXa, MOBBILICHUE [ABJIEHUS Tra3a NOpPHU €ro
HarpeBaHUM B 3aKPBITOM COCYZAE, CBS3b MEXKJY I[apaMeTpaMH COCTOSIHMS Tas3a B
U30IIPOLIECCaX, MIEKTPU3ALNA TEJ, B3AUMOIECHCTBUE 3apALI0B;

OTKCHIBATh MEXAHUUECKOE ABUKECHHU €, UCTIOJb3Y S (PU3NUYECKUE BEIMUUHBI: KOOPIMHATA,
Iy Th, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHJIa, UMITYJIbC TEJa, KHHETUYECKas
SHEpPrus, MOTEHIMAIbHAS YHEPIHUsl, MEXaHU4YecKasi paboTa, MEXaHUUYECKass MOIIHOCTb; IIPU
ONKCAaHUU TPABUIBHO TPAKTOBAThb (PU3MUECKUA CMBICI HCIOJIB3YEMBIX BEIMYMH, HX
00O3HauYeHUs U EAUHMIBI, HAXOAWUTH (HOPMYJbI, CBS3BIBAIOLIME JAHHYIO (DPU3HUYECKYIO
BEJINYUHY C IPYTUMHU BEIUYUHAMM;

ONKCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHHS, WCIOJIb3YS
(¢u3nueckue BENMYMHBL JABJICHUE Ta3a, TEMIEpaTypa, CpPEelHsAs KHUHETUYECKas SHEpIus
Xa0TUYECKOIO JIBUJKECHUSI MOJIEKYJ, CPEIHEKBAJpaTHUYHAs CKOPOCTb MOJIEKYJI, KOJINYECTBO
TEIUIOThI, BHYTPEHHSIS 3HEprus, paboTa rasa, ko3 QUIHUEHT MOJe3HOro JEHCTBUS TEIIOBOTO
JABUTATENs; MPHU OMHCAHUU MPABWJIBHO TPAKTOBaTh (DM3WYECKUI CMBICT HCMOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYEHUS M E€IUHHIIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIUE JAHHYIO
(U3UYECKYIO BEIUUNHY C IPYTMMHU BETMYMHAM;

ONMCBHIBATh U3YYEHHBIEC DIIEKTPUUECKUE CBOWCTBA BEIIECTBA U DJICKTPUUECKUE SBICHUS
(mporiecchl), HCHOMb3Ysl (PU3MYECKUE BETUUUHBI: SIEKTPUUECKHUN 3apsi]l, IIEKTPUUECKOE TI0JIe,
HaIPsHKEHHOCTh MOJISA, MOTEHIMAl, Pa3HOCTh MOTEHUMAJIOB; IMPU OMNHCAHUM NPAaBUIBHO
TPAaKTOBaTh (PU3MYECKHUII CMBICII HCIOJB3YEMBIX BEIMYMH, UX OOO3HAUYEHUS U E€IMHULIBI,
yKa3bIBaTh (OpPMYJbI, CBSA3BIBAIOIIME JAaHHYIO (PU3MUYECKYH0 BEIUYHMHY C JIPYTHMMH
BEJINYMHAMU;

aHAJIM3UPOBATh (PU3MYECKUE MPOLECCHl U SIBJICHUS, UCTIONb3Ys (PU3NUECKUE 3aKOHBI U
IIPUHLIMIIBL: 3aKOH BceMHUpHOro tsrotenus, I, II u III 3akonsl HproTOHA, 3aKOH cOXpaHEeHUsA
MEXaHWYECKOM DSHEPIUM, 3aKOH COXPAHECHUs WMILYJIbCa, IPUHLMII CYNEPHO3ULUU CHIL,
IIPUHIMIT PAaBHOIIPABHUs HWHEPLMAIBHBIX CHUCTEM OTCYETA, MOJIEKYJIAPHO-KUHETUYECKYIO
TEOPHUIO CTPOEHHUS BELIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CPEJAHEW KHHETHUECKOW SHEPruu



TEIUIOBOTO  JIBIDKCHHS MOJIEKYJ C aOCOJIIOTHOM  TeMIepaTypoil, TMepBbIii 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHEHHUsS JJIEKTPUYECKOro 3apsna, 3akoH Kynona, mpu 3Tom
pazauyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0 MATEMAaTUYECKOE BBIPAKEHUE U YCIIOBUS
(rpaHuIlbl, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMIIBI JCHCTBUS MalluH, NPUOOPOB U TEXHUYECKUX
YCTPOICTB; pa3inyaTh YCIOBUS UX O€30M1aCHOTO HCIOIb30BaHUs B IOBCEIHEBHON KU3HU;

BBITIOJIHATh AKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECKUX SIBIICHUUA U MPOLECCOB C
UCIIOJB30BAHUEM TMPSIMBIX M KOCBEHHBIX UW3MEPEHUW, TpU 3TOM  (POPMYyIHPOBATH
nmpobyieMy/3agady W THUIOTE3Y Y4eOHOTrO »OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIOKEHHOTO 000pYA0BaHMS, IIPOBOJAUTH OMBIT  (JOPMYIUPOBATH BHIBOIBL;

OCYIIECTBIIATh TPSIMbIE M KOCBEHHBIE M3MEpEHUs (H3MYECKUX BEIUYHH, MPU ITOM
BBIOMPATh ONTUMAIBHBIN CIIOCOO M3MEPEHMs] M MCIOJb30BATh W3BECTHBIE METOJbI OLEHKU
MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBAaTh 3aBUCUMOCTH MEXAYy (GU3NYECKUMU BEIMYUHAMHU C HCIOJIb30BAaHHUEM
MPSIMBIX HM3MEPEHHUM, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (HUKCHUPOBATHh PE3yJIbTAThI
MOJTYYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYWH B BHJIE TAOJIUIT U TpaUKOB, JIETaTh BHIBOBI
MO pe3yJibTaTaM KUCCIIeI0BAHMS;

coOJo1aTh MpaBuiia 0€30MacHOr0 TpyAa NP MPOBEICHUM HMCCIEIOBAaHUN B pamMKax
y4eOHOr0 SKCIEPUMEHTa, Yy4eOHO-UCCIEeIOBATENbCKOW W TMPOEKTHOM JEeATEIbHOCTH C
MCII0JIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U JJa00paTOPHOTO 000PYI0BaHMUS;

pemiatb pacu€THble 3a/adyd C SBHO 3aJaHHOM (U3MYECKONl MOMeNblo, HCHOJIb3Ys
¢u3nyeckue 3aKOHbl M TPHUHILMIBI, HAa OCHOBE aHalv3a YCJIOBHS 3a/auyd BbIOMpaTh
(U3UYECKYI0 MOJIENb, BBIIETATh (PU3UUECKUE BEJMYMHBI U (OPMYJIbI, HEOOXOAUMBIE 1JIs €&
pEeIIeHus], MPOBOIUTE PACUETHI U OLICHUBATH PEATbHOCTD MOJYYSHHOTO 3HAUCHUS (PU3NYECKON
BEJIUYUHBI,

peniath KaueCTBEHHbIE 3a/1a4M: BBICTPAUBATH JOTUYECKHU HENPOTUBOPEUYHUBYIO LIETIOUKY
PacCyKJIEHUM C OTOPOM Ha U3YyUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBJICHUS;

MCIIOJIb30BAaTh TpU pEHICHHH Y4YeOHBIX 3aJad COBpPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIMH U TIPEICTABICHUS Y4eOHOU 1
HAyYHO-TIOMYJIIPHOW MH(POPMAIIUH, TTOTYYECHHOW M3 PAa3IMUHBIX MCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJTy4YaeMyt0 HHPOPMALIUIO;

MPUBOJUTH MPUMEPHI BKJIa/la POCCUMCKUX U 3apyO€KHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKu, 00bsICHEHHE TPOLIECCOB OKPYIKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCIIOJIB30BaTh TEOPETHUECKHE 3HAHUSA MO (U3MKE B TMOBCEIHEBHOW KU3HU JIJIS
obecrieueHus1 O€30MaCHOCTH TIPU 0OpAIIEHUH C IPUOOPAMHU U TEXHUUYECKUMHU YCTPONCTBAMH,
JUTSL COXPAHEHMUS 3710pOBbs U COOIIOICHU S HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPY KaloIeH
cpene;

paboTaTth B TpPYIIE C BBIMOJHEHUEM PA3IMYHBIX COIMAILHBIX POJIEH, MIAHUPOBATH
paboTy IpyMIibl, pallMOHAIBHO paclpeesaTh 003aHHOCTH U TUIAHUPOBATh JCSTENBHOCTH B
HECTaHJAPTHBIX CUTYalUIX, aIEKBATHO OLIEHUBATH BKJIA/ KaXJA0r0 U3 YYaCTHUKOB IPYIIbI B
pelIeHre paccMaTpruBaeMor IPOOIEMBbI.



K koHiy 00ydyenus B 11 kiacce npeMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpa)kaTh C(HOPMUPOBAHHOCTH Y O0YUAIOLINXCS YMEHHI:

JEMOHCTPHUPOBATH HAa MPUMEPAX POJIb K MECTO PU3UKH B POPMUPOBAHNU COBPEMEHHOM
Hay4YHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKHU M TEXHOJIOTHUI, B TPAKTUIECKOU
JeSITeNbHOCTH JIFOIeH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TMPUMEHECHUS W3YyYEHHBIX (PU3MUYECKUX MOJEICH: TOYCUHBIH
AIIEKTPUIECKUIN 3apsijl, Jyd CBETa, TOYCUHBIM HMCTOYHUK CBETa, siAEpHAs MOJENb aroma,
HYKJIOHHAs1 MOJIeTThb aTOMHOTO sI7pa MPH PEIICHNN (HU3HUECKUX 3a/1a4;

pacrio3HaBaTh (YU3UYECKHUE SBJICHUA (TIPOIECChl) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
ANIEKTPOJUHAMHUKM W KBAaHTOBOM (DU3MKU: DIEKTpUYECKass NPOBOAMUMOCTh, TEIUIOBOE,
CBETOBOE, XHUMHUYECKOE, MArHUTHOE JeWCTBUA TOKa, B3aUMOJACWCTBUE MAarHuTOB,
AJIEKTPOMArHUTHAS WHAYKIMSA, JCWCTBHE MAarHUTHOTO TIOJSl HAa TMPOBOJHUK C TOKOM H
ABVOKYIMICS — 3apsifi, DJICKTPOMAarHUTHBIE KOJeOaHWUsT ¥  BOJHBI, TNPSMOJMHEHHOE
pacrnpocTpaHeHHE CBeTa, OTpaKEHHE, IMpeloMiIeHue, HHTepdepeHuus, audpakuus Hu
MOJISIpU3aITUs CBETa, IUCTIEPCUs CBeTa, hotoanekrpuaeckuii apdext (poroaddekr), cBeToBOC
JaBJ€HUE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aToMa BOAOPOAA, €CTECTBEHHAas H
HCKYCCTBEHHAs paIiOaKTUBHOCTH;

OIHCHIBaTh N3yYCHHBIC CBOMCTBA BEIIECTBA (ICKTPUUECKUE, MATHUTHEIE, ONITUYECKHE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CpPEl) M AJIEKTPOMATHUTHBIC SIBJICHHUS
(mpomecchbl), HCMONB3YSd (PUINYECKUE BEIMUMHBI: JJIEKTPUUECKHI 3apsi, cujia TOKa,
AIICKTPUYECKOE HAMpsHKEHUE, SJIEKTPUUECKOE COMPOTHBICHUE, PAa3HOCTh MMOTECHIMAJIOB,
ANIEKTPOIBIKYIIAS cuja, paboTa TOKa, MHAYKIIMS MarHUTHOTO TOJIS, cuia AMIiepa, cuia
JlopeHiia, MHAYKTHBHOCTh KaTYIIKH, YHEPTHsI SJIEKTPUIECKOTO M MAarHUTHOTO TOJIEH, TIEPHUO
UM 4YacToTa KoJieOaHui B KoyeOaTeJIbHOM KOHTYpe, 3apsj M CHila TOoKa B IpOIEcce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KojieOaHuid, (POKYCHOE PAcCTOSHUE U ONTUYECKas CHIIa
JIMH3BI, IPU OTUCAHUU TIPABIIILHO TPAKTOBATh (PU3UIECKUN CMBICT UCTIONB3YEMBIX BEIUYHH,
X 00O3HAUCHHUS W €AMHMUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIONINE JAHHYIO (PU3MYECKYIO
BEJIMYUHY C IPYTUMHU BEIIMIMHAMU;

ONKCHIBaTh W3YYCHHbIE KBAaHTOBBIC SIBJICHUS W TMPOLECCHI, HCIONB3Ys (HU3MUECKUe
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJH, JJMHA BOJHBI M YacTOTa CBETa, DHEPIHS U
UMITYyJIbC (DOTOHA, TIEPUOJ TOJIypachaaa, YHEPTUsl CBS3M aTOMHBIX sJEp, MPH OMUCAHUH
MPaBWIBHO TPAKTOBATh (PU3WYECKUI CMBICI MCIOJIB3YEMBIX BEIWYHH, UX O0O3HAYCHUS H
€IMHMUIIbI, YKa3bIBaTh (GOPMYIIbl, CBSI3bIBAIOIINE TAHHYIO (PU3UUECKYIO BEIUYUHY C APYTUMU
BEJIMYMHAMH, BBIYHMCIISITH 3HaUCHUE (PU3MUECKON BETUIUHBI;

aHAIM3UPOBATh (PU3MUYECKUE MPOIIECCHl U SIBJICHUS, UCTIONB3YS (PU3NIECKUE 3aKOHBI U
OpUHOMIBL: 3aKk0oH OMa, 3aKOHBI TIOCIEAOBATEIBHOTO W MApPALICIBHOTO COCAMHCHUS
MPOBOAHUKOB, 3akoH JIkoyns—JIeHIla, 3akOoH SJIEKTPOMAarHUTHOW WHAYKIMH, 3aKOH
PSIMOJIMHEHHOTO PacpOCTpaHEHHsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETIOMIICHHUS
CBeTa, ypaBHeHHe OifHIITeHHa ansi (ororddexTa, 3aKOH COXpaHEHUS SHEPrHH, 3aKOH
COXpaHECHHs HMMITYJIbCa, 3aKOH COXpPaHEHUS S3JICKTPUUYECKOTO 3apsa, 3aKOH COXPaHEHUS
MacCOBOT'0 YHUCIIA, MOCTyaaThl bopa, 3aK0H paJiMOaKTUBHOTO pacrnaja, Mpy 3TOM pa3ndarh



CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €M0 MATEMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TPAHUITBI,
00J1acTi) MPUMEHUMOCTH;

ONpEENATh HAMPaBIEHUE BEKTOPA UHAYKIIMM MAarHUTHOTO IMOJIsl MPOBOJAHKUKA C TOKOM,
cwiibl Amriepa u cuibl JlopeHna;

CTPOUTH U ONUCHIBATh U300 pakeHHE, CO3]aBaeMOe TNIOCKUM 3€pKaioM, TOHKOM JIMH30;

BBITIOJHSTh AKCIIEPUMEHTHI TI0 HUCCIEAOBAHUIO (PU3UUYECKUX SBICHUNW U TIPOIECCOB C
UCIIOJB30BAHUEM TMPSMBIX W KOCBEHHBIX M3MEpPEHUH: TpuU 3TOM  (POpPMYyIHPOBATH
nmpobyieMy/3aadqy W THUIOTE3Y Y4eOHOTrO »OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIOKEHHOTO0 000pyA0BaHMs, POBOJAUTH OMBIT U (POPMYIUPOBATH BHIBODIL;

OCYIIECTBIIATh TPSIMBbIE M KOCBEHHBIC M3MEpEHUs (U3UYECKUX BEIUYHH, MPU ITOM
BBIOMPATh ONTUMAIBHBIN CIIOCOO M3MEPEHHsI M WCIOJb30BaTh W3BECTHBIE METOJbI OICHKU
MOTPEIIHOCTEN U3MEPEHUM;

UCCIEOBaTh 3aBUCUMOCTH (DU3MYECKUX BEIUYMH C HCIOJIB30BAHUEM MPSIMbBIX
W3MEPEHUI: TIPU STOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yIbTAThl MOTyYCHHON
3aBUCUMOCTH (PU3UUYECKUX BEIUYWH B BHUIE TaOMUI] ¥ TpadukoB, AeNaTh BBIBOABI II0
pe3yJibTaTaM HCCle0BaHuUS;

coOJo1aTh MpaBuiia 0€30MacHOr0 TpyAa NP MPOBEICHUM HCCIEIOBAaHUN B pamMKax
y4eOHOro JKCIEPUMEHTa, Y4eOHO-UCCIEeNOBATENLCKOW M TMPOCKTHOM NESITeNbHOCTU C
MCITOJIB30BAHUEM U3MEPHUTEILHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYI0OBAHUS;

pelath pacuéTHbIe 33Jaud C SIBHO 3aJaHHOM (PHU3MUYECKOW MOJENbI0, HCIONb3YS
¢u3nuecKkue 3aKOHbl M TPHUHILMIBI, HAa OCHOBE aHalkM3a YCJIOBHS 3a/Jauyd BbIOMpaTh
(hbU3NYECKYI0 MOJIEIb, BBIJICIATh (PU3NUECKUE BEIMYMHBI U (POPMYJIbI, HEOOXOUMBIC JJIs €&
pelIeHusl, IPOBOJUTH PACUYETHI U OLIEHUBATh PEaIbHOCTh MOJYYEHHOTO 3HaUYEHUsT PU3NYECKON
BEJINYUHBI,

peraTh KaueCTBEHHBIC 33/1aUl: BHICTPAUBATH JJOTUYECKHA HEMPOTUBOPEUYHUBYIO IETIOUKY
pacCyKJIEeHUM C OTOPO Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBJICHUS;

UCIIOJB30BATh TMpPHU PEIIeHUH YYeOHbIX 3a/lady COBPEMEHHbIe HWH(GOPMAIMOHHbIE
TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIINH U TIPEICTABICHUS YueOHOUN 1
HAyYHO-TIOMYJIIPHOW MH(POPMAIIUH, TTOTYYEHHOW U3 PA3JIMYHBIX MCTOYHUKOB, KPUTUUYECKU
aHAJIM3UPOBATH TOJTyYaeMyt0 HHPOPMAIIUIO;

OOBSICHATh TPHUHIMIBI JEUCTBUS MAallWH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pasauyaTh yCIOBHUS UX 0€30M1aCHOTO UCIMOJIb30BAHUS B MIOBCEIHEBHON KU3HU;

MIPUBOJUTH PUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B 00BSICHEHHE IMTPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHA M TEXHOJIOTH;

UCIIOJIB30BATh TEOPETHUUECKUE 3HAHUSA MO (U3MKEe B TOBCEIHEBHOM KU3HU IS
oOecrieyeHus1 0€30MaCHOCTH NPH OOpallleHUH ¢ TPUOOPAMH U TEXHUYECKUMH YCTPOIICTBaMH,
JUTSL COXPAHEHUS 37I0pPOBbs U COOIO/IEHU S HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOIIeH
cpene;

paboTaTh B TpPyIIE C BBIMOJHEHUEM PA3JIMYHBIX COIMAILHBIX POJIEH, MIaHUPOBATH
paboTy rpymibl, pallMOHAIBHO paclpeAesaTh 0053aHHOCTH U TIAHUPOBATh JIEATEIbHOCTh B
HECTaHJAAPTHBIX CUTYAIUsIX, aJleKBATHO OIICHUBATh BKJIAJ KKIOTO U3 YIACTHUKOB TPYIIIIHI B
pEIIeHne paccMaTpruBaeMO TPOOIEMBI.
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