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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro oOmmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TIOJIOXKEHUH M TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
obpa3oBarenpHON MporpaMmel, npeacraBieHHbx B DI'OC COO, a takxke ¢ yuéroM ¢eaepaabHON
paboueii mporpaMMbl BOCOUTAHUS W KOHIEMIUU IpernoAaBaHus yuyeOHoro npeamera «DPu3uka» B
oOpa3oBarenbHBIX  Opranm3anusx  Poccuwiickoii ~ Demepanum, peanu3ylOIIUX  OCHOBHBIE
o0pa3oBaTebHbIE TPOrPaMMBI.

Conepkanue mporpaMMsl 1o (pU3UKe HAIMpPaBJIeHO Ha (JOPMUPOBAHHME €CTECTBEHHO-HAYYHOU
KapTuHBI Mupa oOydarommuxcsi 10—11 kmaccoB npu obydeHun ux ¢u3uke Ha 6a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-/1eATeIbHOCTHOr0 nmoaxoaa. [Iporpamma mno ¢usnke cOOTBETCTBYET TPeOOBAHUIM
OI'OC COO Kk mIaHMpyeMbIM JMYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pPE3ybTaTaM
o0y4yeHHs, a TaKK€ yYUTBIBAET HEOOXOIUMOCTh peaM3alliid MEXKIPEAMETHBIX CBs3eil (U3UKU C
€CTECTBEHHO-HAYYHBIMU Y4eOHBIMU IpeaMeTamMu. B Hell onpenensioTcs OCHOBHbBIE LETH W3Y4ESHHUS
(Gu3MKM Ha ypOBHE CpelHEro o0Iero oOpa3oBaHUs, IJAHUPYEMble Pe3yJbTaThl OCBOEHUS Kypca
(U3MKH: TMYHOCTHBIE, METAIIPEIMETHBIE, ITPEAMETHbIE (Ha 0a30BOM YPOBHE).

ITporpamma o ¢pu3KKe BKIHOYAET:

IJTAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (U3UKK Ha 0a30BOM ypOBHE, B TOM UYHUCIIE NIPEIMETHBIE
pe3yJibTaThl IO rojJaM o0y4YeHus;
copepxanue yueOHoro npeamera «dusukay no rogam o0ydeHusL.

dusmnka Kak Hayka o Hanbosiee OOIIMX 3aKOHAX MPUPOIBI, BHICTYNAas B KaueCTBE y4eOHOIO
mpeaMeTa B IIKOJE, BHOCUT CYLISCTBEHHBIN BKJIAJ B CHCTEMY 3HAHHH 00 OKpyXaromleM MHpe.
HIkonbHBIN Kypc (PU3HKH — CHCTEMOO0OPA3YIOIIUH 11 €CTECTBEHHO-HAyYHBIX y4EOHBIX MPEIMETOB,
MOCKONIbKY (U3UYEeCKHEe 3aKOHBI JIS)KaT B OCHOBE MPOIIECCOB U SIBIEHUH, M3y4aeMbIX XUMHUEH,
ounonoruei, ¢puzndeckoil reorpadueil u acrpoHoMuel. Vcmonpb3oBaHUE W aKTUBHOE MPHUMEHEHHE
(buU3NYECKNX 3HAHUU OMpeleNnseT XapakTep U pPa3BUTHE pPa3HOOOpa3HBIX TEXHONOTHH B cdepe
SHEPreTUKH, TPAaHCIOPTa, OCBOEGHHS KOCMOCA, IMOJYYEHHsS HOBBIX MAaTEpUalioB C 3a/JaHHBIMU
cBolicTBaMU U Jipyrux. Mzydenrne pu3ukyu BHOCUT OCHOBHOM BKJIaJ B (P OPMHPOBAHHE €CTECTBEHHO -
Hay4yHOW KapTUHBI MHpa oOydarommuxcs, B (OpPMUPOBAHHE YMEHHI MPUMEHSTh HAyYHBIH METOJ]
MO3HAHUS NPH BBIMOJIHEHUU UMH Y4eOHBIX UCCIIEIOBAHUM.

B ocHOBYy kypca Gu3MKH JJ1s1 YPOBHS CpeqHEro oOiiero oopa3oBaHUs MOJOXKEH psl UieH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 MOCTPOCHHUSL.

Hoes yerocmnocmu. B COOTBETCTBUU C HEHM KypC SIBJISIETCS JIOTHYECKH 3aBEPUIEHHBIM, OH
COAEPXKUT MaTepuasl U3 BCEX Pa3lesioB (PM3MKH, BKIIIOYAET KaK BOIPOCHI KIACCHUUECKOH, Tak U
COBpEMEHHOU (pU3HKH.

Hoes cenepanuzayuu. B coOOTBETCTBUM ¢ HeW MaTepuan Kypca (Gu3ukud oOBbEIUHEH BOKPYT
¢usnyeckux teopuil. Begymum B Kypce sBisieTcs GOpMUPOBaHUE MIPEICTABICHUN O CTPYKTYpPHBIX
YPOBHSX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapuzayuu. EE peanusanus npeanosaraer HUCIOJb30BaHUE T'YMaHUTApPHOIO
noteHnuana (pu3ndeckoi HayKu, OCMBICIIEHUE CBSI3H Pa3BUTHUS (HU3UKU C pa3BHUTHEM OOIIecTBa, a
TaK>K€ C MUPOBO33PEHUYECKUMHU, HPAaBCTBEHHBIMU U SKOJIOTMUECKHUMU MPOoOIeMaMu.

Hoes npuxnaonoui nanpasnrennocmu. Kype Qu3uku mpeamnonaraer 3HaKOMCTBO C IIUPOKUM
KPYT'OM TEXHMUYECKUX U TEXHOJIOTMUECKUX MPUIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuszayuu peann3yercss TOCPEACTBOM BBEACHMSI DJIEMEHTOB COJAEp)KaHMS,
MOCBSIIEHHBIX 3KOJOTMYECKMM IPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBl C Ppa3BUTHEM
TEXHUKH M TEXHOJIOTHH, a Takxke 00CYXIEHHUS MpoOjeM palMOHAIBHOTO MPHPOAONOIb30BaHUS U
9KOJIOTUYECKON O€30MacHOCTH.



CrepxHEBbIMM 3JIEMEHTaMHU Kypca (U3UKH Ha ypOBHE cpeaHero olumiero oOpa3oBaHHUs
SABIIIOTCA  (u3nueckue Teopuu (popMUpOBaHUE TNPEICTABICHUH O CTPYKType IOCTPOCHUS
¢busnyeckoil Teopuu, poau (QyHIAMEHTAJIbHBIX 3aKOHOB M MPUHLMUIIOB B COBPEMEHHBIX
MPEJCTaBICHUAX O HpPUpOJE, TpaHUIAX NPUMEHUMOCTH TEOpUHM, IJIsI ONUCAHUS E€CTECTBEHHO-
Hay4HBIX SIBJICHUH U IPOIECCOB).

CucTeMHO-ACSITEIbHOCTHBIM MOJAX0A B Kypce (PU3MKU pealu3yercsl MpexJe BCero 3a C4ér
OpraHu3alMM SKCIEPUMEHTAIBHOW JAedATeabHOCTH oOydaromuxcs. s 6a30Boro ypoBHS Kypca
(GU3UKH — 3TO MCIOIb30BAHUE CHUCTEMBl (POHTAJBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB H
nmabopaTopHbIX paboT, KOTOphIE B Tporpamme Mo (uU3MKe OOBEIWHEHB B OOIIMI CHHCOK
YUYEHHYECKUX MpaKTUYeCKHX padoT. BulaeneHne B yka3aHHOM IepedyHe J1abOpaTOPHBIX padoT,
IIPOBOAMMBIX JJIs1 KOHTPOJISI M OLEHKH, OCYIIIECTBIISETCS] y4aCTHUKaMH 00pa30BaTENIbHOrO Mpolecca
UCXONS U3 OCOOCHHOCTEH IUTAHMPOBAHUS M OCHameHus kaOuHeta Qusuku. Ilpum s3TOM
obecreynBaeTcss OBJIAJICHHE OOYdYaloIMMHUCA YMEHHUSAMU NPOBOJIUTH KOCBEHHBIE H3MEpEHHS,
UCCIIEZIOBAHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH M IIOCTAaHOBKY OIIBITOB 10 MPOBEpKE
IPEAJIOKEHHBIX TUIIOTES.

Bbonbiioe BHUMaHUE yaenseTcsl peleHnIo pacuéTHRIX U Ka4eCTBeHHBIX 3aaa4. [Ipu aToM s
pacuéTHBIX 3a7ady MPUOPUTETOM SIBISAIOTCA 3aJayd C SBHO 3aJaHHOM (DU3MUECKOil Moenblo,
MO3BOJISIONINE MPUMEHATh W3YYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjena Kypca,
TaK U UHTETPUPYs 3HAHUS U3 Pa3HbIX pa3aesoB. [[s kauecTBEHHBIX 3a/a4 IPUOPUTETOM SIBIISIFOTCS
3a/laHusl Ha OOBsICHEHHE MPOTEKaHUs (U3NUYECKUX SIBJICHUM U MPOLIECCOB B OKPY’KAIOILEH *KU3HHU,
TpeOyromue BbIoopa GU3HUECKOM MOJEIH JIJIsi CUTYaIlMH MPAKTHKO-OPHEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu GI'OC COO k MaTepuaabHO-TEXHUYECKOMY 00ECIIEeUeHHIO
y4eOHOTro mporecca 6a30BbId ypOBEHb Kypca (DM3MKK HA YPOBHE CpPEAHETO 00IIero oopa3oBaHUs
JOJDKEH M3y4yaThbCs B YCJIOBUSIX IpEeIMETHOro KaOuHeTa (U3UKM MJIM B YCJIOBHUSAX
MHTETPUPOBAHHOTO KaOWHETa MpPEAMETOB ECTECTBEHHO-HAY4YHOro LUKIa. B kaOuHere (QU3MKH
JOIDKHO OBITh HeoOXoaumoe JabopaTopHOoe 00OpyHOBaHHE Ui BBHINOJIHEHUS YyKa3aHHBIX B
nporpaMmme 1o GU3MKe YIeHHYECKUX MTPAKTUYECKUX paboT U JEMOHCTPALlMOHHOE 000py10BaHHE.

JeMoHcTpanmonHoe obopynoBaHue (OpMHUpPYeTCss B COOTBETCTBHM C  NPHHIUIIOM
MUHUMAaJbHOM OCTATOYHOCTH M OOECHEeYMBAET MOCTAHOBKY IEPEUUCICHHBIX B IMpOrpamme IO
¢u3MKe KIIOYEBBIX JEMOHCTPALMK JUISI HWCCICAOBAHHMS HW3YyYaeMbIX SIBICHHH M TPOIIECCOB,
SMIOUPUYECKUX U (yHIaMEHTAIbHbBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pyaOBaHME A YUEHHUYECKHX MPAaKTUUECKUX paboT ¢popMupyeTcs B BHUJIE
TEMAaTUYECKUX KOMIUIEKTOB U oOOecliedyuBaeTcsi B pacuére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaronmxcsa. TeMaThyeckue KOMIUJIEKTHI J1a00paTOpHOrO OOOpYAOBaHUS JOJDKHBI  OBIThH
IIOCTPOEHBl Ha KOMIUIEKCHOM HCIIOJb30BAHUU AHAJOTOBBIX M LUQPOBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJI€ IIU(PPOBBIX J1a0OpaTOPUiL.

OCHOBHBIMHU LIEJISIMHU U3y4Y€HUS (PU3HUKH B 0011eM 00pa30BaHUU SBIISIOTCA:

(opMupOBaHUE UHTEPECA U CTPEMJICHHS 00yUAIOLUIMXCS K HAYYHOMY U3Y4YEHHUIO IPUPO/IbI, pa3BUTHE
UX UHTEJJIEKTyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTUE NPEACTaBICHUM O HAYYHOM METO/€ MO3HaHHS U (POpPMHUPOBAHUE HCCIIENOBATEIHCKOTO
OTHOILIEHUS K OKPYKAIOLIUM SIBJICHUSIM;

(opMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3Y4YE€HHUS OCHOB CTPOEHHS MaTepuu U
(hyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMupoBaHuE yMEHUI OOBACHATH SBICHUS C HCIOJIb30BAaHMEM (PU3MUYECKUX 3HAHUN U HAyYHBIX
JI0Ka3aTeJIbCTB;

(dbopMHUpOBaHUE TPEACTaBICHUH O poiu (U3MKM [JI8 pa3BUTHS JPYTMX ECTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH.



Joctumxkenne 3TUX 1eied obOecrednBaeTcs peleHUeM CIeAYIOLUMX 3ajad B Ipolecce
M3y4deHHs Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIeT0 00pa3oBaHMUs:
puodpeTeHne cucTteMbl 3HaHUW 00 oO0UMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJTIOYAsi MEXaHUKY, MOJICKYJSIPHYIO (DH3UKY, JJIEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY M 3JIEMEHTHI
acTpoQU3UKU;

(dbopMHpOBaHUE YMEHHI TPUMEHATh TEOPETUIESCKHUE 3HAHUS ISl OOBSCHEHHUS (PU3MUECKHUX SBICHUN
B IIPUPOJIE U U1 HPUHATHS TPAKTUUECKUX PELICHUH B TOBCEIHEBHON JKU3HH;

OCBOCHHE CIOCOOOB PELICHHS Pa3IMYHBIX 33/1a4 C SBHO 33aJJaHHOM (DPU3MYECKOW MOeINbIo, 3a1ad,
MOJPa3yMEBAIOIIMX CAMOCTOSITENIbHOE CO37aHKue (PU3NYECKOM MOJenH, aJIeKBAaTHOM YCIIOBHSIM
3aJa4u;

NOHMMaHHEe (U3NYECKUX OCHOB M TPUHIMIIOB JEHCTBHA TEXHHYECKHX YCTPOMCTB H
TEXHOJIOTMYECKHUX MPOLIECCOB, MX BIMSIHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIAJICHUE METOJAAMH  CaMOCTOSTEIIFHOTO IUIAHMPOBAHUS M TPOBEACHHUS  (QHU3MUYECKHX
SKCHEpPUMEHTOB, aHalM3a W HHTepHperanuud uHGOpMaluu, ONpeaesieHHs] JIOCTOBEPHOCTH
MOJYYEHHOT'O Pe3ybTaTa;

CO3/laHWE€ YyCIOBHHM AN  pa3BUTUS YMEHHH MPOEKTHO-MCCIENO0BATEIbCKOW, TBOPUECKOM
NesITeTbHOCTH.

Ha wu3yuenue ¢usuku (0a30BBI YpOBEHb) Ha YPOBHE CpemHEro oOImero oOpa3OBaHHS
orBoauTcs 136 gacoB: B 10 kimacce — 68 gyacos (2 waca B Heenmo), B 11 kiacce — 68 gacos (2 gaca B
HEJIEITIO).

[Ipenmnaraemelii B mporpaMme o (u3uKe nepeyeHb JJaOOpaTOPHBIX U MPAKTUYECKUX PadoT
SBIISICTCS PEKOMEHIOBAaHHBIM, YUUTENb JIeNIaeT BHIOODP MPOBEICHHUS JIAOOPATOPHBIX pabOT M OIBITOB
¢ Y4€TOM MHJIMBUIyaJIbHBIX 0COOEHHOCTENH 00yUYaroInXCsl.



COJEPXAHUE OBYYEHUSA
10 KUIACC

Pa3nen 1. @®u3uka 1 MeTOAbI HAYYHOI'0 NNO3HAHMA

®dusuka — Hayka o npupoje. Haydnbie MeTObI TO3HAHUA OKpY>Karolero Mupa. Poib skcnepumenTa u
TEOPUH B MPOIIECCE MO3HAHUS TPUPOJIBL. DKCIIEPUMEHT B (pU3UKeE.

MonenupoBanue (HU3MYECKUX SBJICHUA W TporeccoB. Hayuneie runore3sl. dusndeckne 3aKOHBI U
Teopud. [ paHUIIBI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [[pUHIIUIT COOTBETCTBUA.

Ponp u mecto ¢u3uku B (HOpPMHUPOBAHWHM COBPEMEHHOW HAYYHOW KapTUHBI MHUpa, B MPAKTUYECKOU
eI TSIILHOCTH JIFOJICH.

Ilemoncmpayuu

AmnanoroBsie 1 IU(POBBIE U3MEPUTETHHBIC TPUOOPHI, KOMITBIOTEPHBIE TATIUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBuxkeHue. OTHOCUTEIBHOCTh MeXaHW4eckoro JBrkeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) MU YCKOPEHHUE MaTepHUasIbHOMN
TOUYKH, UX IPOECKIIMU HA OCU CUCTEeMbI KoopauHat. CiokeHue nepeMenieHui U CI0KEeHue CKOPOCTEN.
PaBHOMEpHOE 1 PaBHOYCKOpEHHOE MpsMOJIMHEIHOe ABMKeHue. ['paduku 3aBUCUMOCTH KOOpPAMHAT,
CKOPOCTH, YCKOPEHHS], ITYTH U IIEPEMEILEHNS MATEPUAIILHON TOYKH OT BPEMEHHU.

CBoOonHOE nazieHne. Y CKOpeHHe CBOOOHOTO MaICHUS.

KpuBonuneitHoe nBuxeHue. J[BH>KE€HHME MaTEpUATIbHOW TOYKH IO OKPYKHOCTH C MOCTOSSHHOW IIO
MOJYJIO CKOPOCTBIO. YTJOBasi CKOPOCTh, JIMHEHHasi CKOpocTh. llepuonm m dactota oOpaleHwus.
[{eHTpOoCTpEMUTENBHOE YCKOPEHUE.

TexHuueckure ycTpoicTBa U MPakTUYECKOe MPUMEHEHHE: CIUOMETD, IBXKEHUE CHAPSIOB, IIEHbIE U
pPEMEHHBIE IIEPENAYH.

Llemoncmpayuu

Mopnenb cucteMbl 0TCuéTa, MILTIOCTPAIUs KHHEMATUYECKUX XapaKTePUCTUK JIBUKEHUSI.
[TpeoOpazoBaHue NBUKEHUH C UCIIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue e B BO3YyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne qBuxeHust Tena, OpoIIeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus: CBOOOIHOTO MaieHusl.

HamnpaBnenue ckopocTy Ipyu JBUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3ydyeHre HepaBHOMEPHOI'O ABUKEHUS C L[EIbIO OIPEIeIEHUsI MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MYTSAMHU, IPOMJEHHBIMHU TEJIOM 3a IOCJIEOBATEIbHbIE PaBHbIE
MIPOMEXYTKH BPEMEHHU MTPH PaBHOYCKOPEHHOM JIBUKEHHH C Ha4aJbHOU CKOPOCTHIO, PABHOM HYJIIO.
N3y4yeHne nBMKEHUS MIapuKa B BA3KOH KUAKOCTH.

W3yuenue nBUKEHUs Tena, OpOLIEHHOI 0 TOPU30HTAJIBHO.

Tema 2. /lunamuka

[Tpuniun otHocutensHOCTH ["ammites. [1epBeiii 3akoH HetoToHa. IHEpInanbHbIe CHCTEMBI OTCUETA.
Macca Tena. Cuna. [lpunuun cynepno3unuu cui. Bropoii 3akon HeroToHa 1151 MaTepuaibHOW TOUKH.
Tpernii 3axkoH HproTOHA 1151 MaTepranbHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna Tsokectu. [lepsas kocMuyeckasi CKOpOCTb.



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

Tpenue. Bunel Tpenus (moxost, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIbXKEHMsI U cuiia TpeHus nokost. Koagduurent tpenus. Cuna conpoTUBICHUS MPH JABMXKEHUU Tella
B KUJKOCTH HJIU Tase.

[ToctynarenbHOE U BpalaTesibHOE IBUKEHHE a0COIIOTHO TBEPAOIO Tena.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpauieHus. [1nedo cuibl. Y cioBus paBHOBeCUs TBEPIOrO TeaA.
TexHnueckne ycTpoicTBa M IMPAKTUYECKOE MPUMEHEHUE: MOANIMITHUKH, IBUKEHUE HCKYCCTBEHHBIX
CILy THUKOB.

Jlemoncmpayuu

SIBreHnEe nHEpLUY.

CpaBHeHME MacC B3aUMOAEUCTBYIOLIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

Cnoxenue cui.

3aBHCUMOCTb CUJIbI YIPYTOCTH OT Je(hOpMalUH.

HeBecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U MAlCHUN.

CpaBHeHME CUJI TPEHMS MIOKOS, KAUEHHSI U CKOJIbKEHUS.

Ycnosus paBHOBecus TBEPLOro Tena. Buabsl paBHOBecusl.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuenue nBuxeHus OpycKa 110 HaKJIOHHOM MJI0OCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BOHUKAIOIIMX B MIPYKUHE U PE3MHOBOM 00paslie, OT X
nedopmaruu.

HccenenoBanue yciaoBUil paBHOBECHS TBEPAOIO Teja, UMEIOIIEr0 OCh BPAILlCHUS.

Tema 3. 3aKoHbI COXPAHEHUA 8 MEXAHUKE

HNmnynbsc MaTepruaibHONH TOUYKH (Tejda), CHCTEMbl MaTepUaAIbHBIX ToUeK. VIMITylbC CHIIbI M U3MEHEHUE
UMITyJIbCa Tea. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE IBUYKEHUE.

Pabota cubl. MOIITHOCTb CHUIBL.

Kunernueckas sHeprus matepuanabHoi Touku. Teopema 00 N3MEHEHUH KUHETHYECKOM DHEPTHH.
[lorennmanbhass oSHeprus. IloTeHnmanpHas »dHeprus ymnpyro JnepOpMHPOBAHHOM MPYKUHBL
[ToreHnnanbHas SHEPrus Teiaa BOIM3H MOBEPXHOCTH 3EMIIH.

[TorennmanbHple U HEMOTEHLIMANbHBIE CHIIbL. CBs3b paOOThl HEMOTEHLHUAJIbHBIX CHUJI C U3MEHEHHEM
MEXaHUYECKON YHEPIUU CUCTEMBI Tel. 3aKOH COXPaHEHHSI MEXaHUYECKON YHEPIUu.

Ynpyrue 1 Heynpyrue CTOJIKHOBEHUS.

TexHudeckue ycTpolicTBa M IPAKTHYECKOE NPUMEHEHHE: BONOMET, KOMEP, MPYKUHHBIA MHUCTOJIET,
JBUKCHUE PAKeT.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMILYJIbCa.

PeakTBHOE IBM)KEHHUE.

[Tepexon mOTEHIMAIBHON SHEPTUU B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuenue abCOMOTHO HEYIIPYTOro yAapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsi3u pabOThl CUJIBI C HM3MEHEHHEM MEXaHUYECKOW SHEpruu Tejla Ha IpUMeEpe
pacTsKEHUsT PE3UHOBOIO JKI'yTa.

Pa3nen 3. MouekyasipHas pU3NKa M TEPMOJIMHAMHUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU Meopuu



OcCHOBHbBIE TOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpMM M HUX OINBITHOE O00OCHOBaHUE.
Bpoynosckoe nBuxenue. Hud¢ysus. Xapakrep IBHKEHUS U B3aUMOJACHCTBHUS YacTHIl BeEIECTBA.
Monenu cTpoeHus: Ta30B, KUIKOCTEH W TBEPABIX TEN U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE
THX Mozeseld. Macca u pasmepsl Mosekyl. KomnuectBo Beniectsa. [locrosiHHass ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. llkana temneparyp Llenscus.

Monens naeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOPHH HUI€aJIbHOIO
raza. AOcomoTHasi TeMmIepaTypa Kak Mepa CpelHell KMHETUYEeCKOW SHEpPrHH TEMJIOBOIO JBUKCHUS
yactull rasa. [lIkana temneparyp KenbBuna. ['a3oBbie 3ak0oHbl. YpaBHeHne Menaeneesa—Knanelipona.
3akoH JlanpToHa. WM3ompoueccsl B HJ€albHOM Ta3€ C IOCTOSHHBIM KOJMYECTBOM BELIECTBA.
I'paduueckoe npeacTaBieHne H30IPOLIECCOB: U30TEPMA, U30X0Pa, U300apa.

TexHuueckue ycTpoicTBa M MPAKTUUYECKOE IIPUMEHEHUE: TEPMOMETP, OapOMETD.

Llemoncmpayuu

OmnbITHI, JOKa3bIBAIONIME IUCKPETHOE CTPOCHUE BeliecTBa, (oTorpadmu MONEKYJ OpraHHYECKHX
COEIUHEHUHN.

OmnbIThl 10 11 dY3UH KUIKOCTEN U ra30B.

Monenb 6pOyHOBCKOIO ABHKEHHUS.

Mopeins onsiTa [lTepHa.

OnbITel, A0KA3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYIIIPHOT O B3aUMO/IEH CTBHUS.

Mogens, HIOCTpUpYIOIIas MPUPOLY JaBIEHHS T'a3a Ha CTEHKH COCYya.

OnbITHI, WWLTIOCTPUPYIOLIME YPAaBHEHNUE COCTOSHUS NIEAIbHOr0 ra3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Ompenenenne Macchl BO3AyXa B KIJIACCHOM KOMHAT€ Ha OCHOBE HM3MEpeHUH 00BbEMa KOMHATEHI,
JIaBJICHUS U TEMIIEPATYpPhl BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXY TapaMeTPaMH COCTOSTHUS Pa3p €KEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamurku

TepMmonuHaMudeckasi cucreMa. BHyTpeHHSSI SHeprus TEPMOAMHAMHYECKON CHCTEMBI U CIIOCOOBI €€
n3MeHeHus. KommuecTso TensoTel U padbota. BHyTpeHH:s SHEprus 0JHOAaTOMHOIO MJEaJIbHOIO Iasa.
Bunel Temsonepenaun: TEMIONPOBOAHOCTb, KOHBEKIUS, W3JIyd€HHE. YJelbHasg TEIIOEMKOCTh
BenlectBa. KonmuecTBo TEIIIOTH IpU TEMIONEpeaaye.

[Tonarue 06 annabatHoM mporecce. IlepBblii 3aKkoH TepMonnHaMUKU. [IpuMeHeHne nepBOro 3akoHa
TEPMOAMHAMUKHU K U30mpoleccaM. I'papuueckas nHTepnperanus padoTsl rasa.

Bropoii 3akoH TepmonuHamuky. HeoOpaTUMOCTh POIIECCOB B IPUPOJIE.

TennoBele MamMHbL. [IpuHIUNBI AeHCTBUS TEIIOBBIX MalMH. [IpeoOpa3oBaHus SHEPrUU B TEIJIOBBIX
mammHax. Koagdunuent nosesnoro geiictsus temioBoit MamuHsl. [ukia KapHo u ero kosgdunuent
H0JIE3HOr0 JeicTBUA. DKoNornyeckrue npooeMbl TEIIO3H EPreTUKH.

TexHuueckue ycTpolcTBa U MpaKkTHYECKOe IPUMEHEHHE: IBUTaTelb BHYTPEHHETO CrOpaHus, ObITOBON
XOJIOAWIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHue BHYTpPEHHEH SHEPruM Teja MPH COBEPIIEHUH PAaOOThHI: BBUIET MPOOKHU U3 OYTHUIKM IO
JNeMCTBMEM CXAaTOro BO3/AyXa, HarpeBaHue »d¢upa B JATyHHOH TpyOke TyTEM TpeHHs
(BUI€0IEM OHCTpALIHS).

M3MeHeHue BHYTpEHHEN SHEPruM (TeMIepaTypbl) Tejla IpH Tenjonepesaye.

OnsIT Mo aanabaTHOMY PacUIMPEHHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATEIs] BHYTPEHHET O CTOPAHHUsI, PEAKTUBHOT O IBUTATEJIA.
Yuenuueckuii sxcnepumenm, rabopamopnvie pabomul

H3mepenne yaenbHON TEMIOEMKOCTH.



Tema 3. Acpecammnvie cocmoanusn eewjecmea. DPazoevie nepexoovt

[Tapoobpa3zoBanue u KoHAeHcaus. Mcnapenne u kunenue. AOCOMIOTHAS U OTHOCUTENIbHAS BIaXKHOCTh
Bo3ayxa. HacelmeHHblid map. YienpHas TeIIOTa MapooOpa3oBaHUs. 3aBUCHUMOCTh TEMIIEpaTYyphl
KHUTICHHSI OT JAaBJICHHUS.

Teépnoe Teno. Kpucrammueckne u amopdubie Tena. AHHM30TPONUS CBOMCTB KpucCTalioB. Kuukue
kpuctauibl. CoBpeMEHHbIe Matepualbl. [lnaBiaeHwe W KpuUCTAIIM3amus. YJIelbHas TeIioTa
riasneHus. CyGaumanusi.

YpaBHeHue TerIoBoro OagaHca.

TexHuueckre ycTpoWcTBa M MPAKTUYECKOE NMPUMEHEHHE: TMTPOMETP M ICHUXPOMETP, KaTIOPUMETD,
TEXHOJIOTUM TIOJIyYEHHUsI COBPEMEHHBIX MATEpUaJioB, B TOM YHCIE HAHOMATEPUAJIOB, W
HAaHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MTAPOB.

Kurenue rnpu moHnXEHHOM J1aBJICHUU.

CriocoObI U3MepeHHsl BIaKHOCTH.

Habmonenne HarpeBaHus U TUIaBJIEHUS KPUCTAJUIMYECKOr0 BEIeCTRA.

JleMoHCTpalus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

H3MepeHre OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JinekTpoauHaMUKa

Tema 1. Inekmpocmamuxa

OnekTpuzauus Teia. OneKkTpuyeckuid 3apsa. JlBa Buaa siekrpuyeckux 3apsinos. [IpoBogHukH,
JUAJIEKTPUKHU U MOy POBOJHUKH. 3aKOH COXPaHEHHUS 3JIEKTPUUECKOr 0 3apsia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHblil sneKTpuyeckuil 3apsa. DIEKTPUUYECKOE IOJIE.
Hanpsokénnocte anexrpuueckoro nosst. [IpyHOuN cynepno3uuuvu 3JIEKTPUYECKUX MoJied. JIluHum
HanpsKEHHOCTH 3JIEKTPUYECKOT O TOJIA.

Pabora cun snexkrpoctatnueckoro mons. Ilorennuman. Pasznoctes motenuuanos. [IpoBoanuku u
JIUAJIEKTPUKH B DJIEKTPOCTAaTHYECKOM ToJe. JluanekTpuueckasi IpOHUIIaEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh MJIIOCKOI0 KOHAEHCATOpA. DHEPrusl 3apspKEHHOTO
KOHJIEHCAaTOpA.

TexHuueckne ycTpolicTBa M INPAKTUUYECKOE  IPUMEHEHHE:  DJIEKTPOCKON,  3JIEKTPOMETD,
JNEKTpOCTaTUYeCKasi 3allluTa, 3a3eMJICHHE JJIEKTPONPHUOOPOB, KOHIEHCATOP, KOMHPOBAJbHBIN
anmnapar, CTpyWHBII TPUHTED.

Jlemoncmpayuu

YCTpoiiCTBO M NPUHIUIT ACUCTBUS NIEKTPOMETPA.

B3anmopeiicTBrE Ha3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE IOJIE 3aPIKEHHBIX TEJL

[IpoBOAHUKH B 3JEKTPOCTATUY ECKOM TTOJIE.

DJIEKTPOCTATHYECKAS 3aILUTA.

JIM3NEeKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTU IIOCKOI'O KOHJIEHCATOpa OT IJIOMIAJU IUIACTUH, PACCTOSIHUS MEXIY
HUMH U TUIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsLKEHHOro KOHIeHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

H3Mepenune 351eKTpOEMKOCTH KOHIEHCATOpa.



Tema 2. Ilocmoannstii 31ekmpuueckuil mok. Toku é paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBHUS CYLIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mctounnku toka. Cuia Toka.
ITocTosHHBIN TOK.

Hanpsokenue. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIbHOE CONpPOTUBJIEHUE BemiecTBa. I[locinegoBaTenbHOE,
napasuieJbHOe, CMEIIaHHOE COeIMHEHNE TPOBOTHUKOB.

PaGoTa snextpudeckoro Toka. 3akoH Jxoyns—JleHna. MomHOCTh 2JIEKTPUUECKOTO TOKA.
DNEeKTPOABMKYIIas CUjla U BHYTPEHHEE CONPOTHBICHHE MCTOYHUKA TOKAa. 3akoH Oma st MOJHOMN
(3aMKHYTOI1) anexkTprdeckoi renu. KopoTkoe 3amMblkaHue.

DNEeKTpOHHAsT TPOBOAUMOCTH TBEPABIX METAJJIOB. 3aBUCHUMOCTb CONPOTUBIICHUS METAJIOB OT
temnepaTtypbl. CBepXIpOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHAsi U MPUMECHAss MPOBOAMMOCTb MONYNpPOBOAHUKOB. CBoicTBa p—n-
nepexoza. [ToxynpoBoIHUKOBBIE TPUOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M pacIulaBax AJIEKTPOJUTOB. DJIEKTPOJUTHYECKAs JMCCOLUALIMS.
DJIEKTPOJIU3.

DnekTpudecKkuid ToK B razax. CaMocTOsATEIbHBIA U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [1na3zma.
TexHuueckne ycTpocTBa U MPAKTUUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, ICTOUHUKHU
TOKa, JJEKTpPOHArpeBaTelbHbIe  MPUOOPBI,  AIEKTPOOCBETUTENbHBIE  MHPUOOPBI,  TEPMOMETP
COIIPOTHUBJICHUS, BAaKYyMHBIM U0/, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOITYHPOBOTHUKOBBIA ITHO,
rajbBaHMKa.

Jlemoncmpayuu

W3mepenne cuitbl TOKAa U HAMPSDKEHUS.

3aBUCHMOCTh COMPOTUBJICHUS HUIUHIAPHUYECKUX TPOBOAHUKOB OT JUIMHBI, IJIOMAAH MONEPEUHOTO
CEUeHHs U MaTepHana.

CMelaHHOE COeIMHEHHE TPOBOIHUKOB.

[Ipsimoe n3MepeHue 3eKTpoABMKYIIeH cuiibl. KopoTkoe 3aMbIkaHHE TaJlbBAHUYECKOTO 3JIEMEHTA U
OLICHKAa BHYTPEHHET O COMPOTUBIICHUSI.

3aBUCHMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB IIEKTPOJIUTOB.

HckpoBoil paspsii ¥ NPOBOJAUMOCTB BO3/1yXa.

OHOCTOPOHHSISI IPOBOAMMOCTD IMOAA.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydyeHne cMenaHHOTO COEJMHEHUs] PE3UCTOPOB.

W3mepeHne 31eKTpoABHKYLIEH CHIIBI MCTOYHHUKA TOKA U €r0 BHYTPEHHErO COIIPOTUBIICHHUS.
Habmonenue snextponusa.

MexnpeamMeTHble CBSI3U

Nzyuenne xypca ¢puszuku 6a30Boro ypoBHsa B 10 kiacce OCYIIECTBISIETCSI C YIETOM COJlepKATEIbHBIX
MEXIPEIMETHBIX CBSI3EH C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMUU, T€OrpaQu U TEXHOJIOTHH.
Mesicnpeomemnovle noHsAmus, CBSI3aHHBIE C H3YYEHHEM METOJI0OB HAy4YHOI'O IO3HAHUS: SBJICHHE,
Hay4HbId (akT, TUMore3a, (pu3nMyeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIOJCHUE, HIKCIICPUMEHT,
MOJIETMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl YpaBHEHUH, NuHeilHas QyHkuus, napaboia, rumepborna, HUX
rpaguku M CBOKCTBa, TPUTOHOMETpUYECKHE (YHKIUU: CHUHYC, KOCHHYC, TAaHT€HC, KOTAHTEHC,
OCHOBHOE€ TPUTOHOMETPHUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIMH HA OCU KOOPAMHAT, CIOKEHHE
BEKTOPOB.



buonocus: mexaHuueckoe ABM)KEHUE B JKUBOM mpupone, Auddysus, 0CMOC, TEMI000MEH KHBBIX
OpPraHu3MOB (BHJbl TEIUIONEPENauM, TEMJOBOE PaBHOBECHE), JJEKTPUUECKUE SIBICHHUS B KUBOU
pUpoe.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA, MOJISIpHas
Macca, TEIJIOBble CBOMCTBA TBEPABIX TEJ, MHUAKOCTEH U Ia3oB, AJIEKTPUUYECKHE CBOMCTBA METAJJIOB,
AIIEKTPOJIMTHYECKAs JUCCOLMAIUS, TaIbBaHHKA.

l'eocpaghus: BnaxXxHOCTh BO3JlyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHNE ABMKEHHH C MCIIOJIb30BAHHEM MEXAaHU3MOB, YUET TPEHHUS B TEXHHKE,
HNOJIIMITHUKH, UCIIOJIb30BAHNE 3aKOHA COXPAHEHUS UMITyJIbCa B TEXHUKE (paKeTa, BOJOMET U IpYyTHE),
JBUTATEIb BHYTPEHHErO CropaHus, NapoBas TypOuHa, OBITOBOWH XOJIOAMJIBHUK, KOHIUIMOHED,
TEXHOJIOTMM TIONY4YEHHS COBPEMEHHBIX MaTepHaJioB, B TOM UHUCJIE HAaHOMATEpUalOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTAaTHUECKas 3allluTa, 3a3€MJIEHUE 3JIEKTPOIpUOOpPOB, KCEPOKC, CTPYHHBIN
IIPUHTEP, AIEKTPOHATPEBATEIbHBIE TPUOOPBHI, ATEKTPOOCBETUTENbHBIE IPUOOPHI, FaIbBAHUKA.

11 KUIIACC

Pa3znen 4. DinekTpoauHaMUKa

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKYUA

[TocrossHHble MarHuThl. B3aumonelcTBUE NOCTOSHHBIX MarHutoB. MarauTtHoe mnozne. Bekrtop
MarHuTHOM MHAYKIUU. [IpuHIMI Cyneprno3ulMi MarHUTHBIX moJsied. JIMNHMM MarHUTHOM MHIYKUUU.
Kapruna auHuil MarHuTHOM MHAYKIIMH OJIS TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1moje NpPOBOAHMKA C TOKOM. KapTMHa JMHMM MHAYKUMM MArHUTHOTO MOJISL JJIMHHOIO
IpsIMOrO IPOBOAHUKA U 3aMKHYTOT'O KOJBIIEBOT'O MPOBOJHMKA, KAaTyIIKH ¢ TOKOM. OmbIT Dpcrena.
BzaumojeiicTBue NpOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYyJIb U HaIIPaBJICHUE.

Cuna Jlopenma, e€ Moaynb M HampaBjeHUE. J[BHKEHHE 3apsDKEHHOM YacTHIbI B OZHOPOIHOM
MarHuTHOM moJjie. Pabora cusl Jlopenna.

SIBNeHHME AIEKTPOMArHUTHON MHAYKIWU. [T0TOK BEKTOpa MarHUTHOW WHAYKIMH. DJIEKTPOJBHKYIIAS
CHJIa MHIYKIIUH. 3aKOH dJIEKTPOMarHuTHOW nHaykiuuu dapazes.

BuxpeBoe anekTpuueckoe molie. DJICKTPOJABIIKYIIAS CUjla UHAYKIMHA B MPOBOJTHUKE, JBHKYIIEMCS
MOCTYIATEIbHO B OJHOPOJHOM MAarHUTHOM TIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBlIeHHE CAaMOMHIYKIIMU. DJIEKTPOJIBIKYIIAS CHUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHMTHOE IOJIE.

TexHuueckne yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHHUTHI, DJIEKTPOMArHUTHI,
3JEKTPOJBUraTEN b, YCKOPUTENIN 3JIEMEHTAPHBIX YACTULL, UHIYKLIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOT O MyYKa MAarHUTHBIM 1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TOJIS.

BzaumojeiicTBue ABYyX MPOBOJAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuibl JIopeH1la Ha HOHBI AJIEKTPOIIUTA.

SIBneHME 2IIEKTPOMArHUTHOW WHTYKIIAH.

IIpaBuno Jlenna.



3aBUCHUMOCTb JIEKTPOABIKYLIEH CUIIBI MHAYKLIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO TIOTOKA.
SIBneHne caMOMHAYKIUY.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

W3y4eHre MarHuTHOTO MO KATyIIKH C TOKOM.

HccenenoBanue qeHCTBUS TOCTOSSHHOTO MarHUTA HA pAMKY C TOKOM.

HccenenoBanue ABIEHUS 3JIEKTPOMAarHUTHOW MHYKIIHH.

Pa3nen S. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUmMHblE KOJ1eOaHUA

KonebatensHast cucrema. CBOOOJHBIE MexaHMueckue Koyiebanus. ['apMoHuYeckue KoyeOaHUs.
[Tepuon, yacrora, amrmumtyaa u ¢asa koiaedanuii. [IpyKuHHBII MasTHUK. MaTeMaTHUeCKUN MasTHHK.
VYpaBHEeHUE TapMOHUYECKUX Kosiebanuii. [IpeBpalenre SHEpruy pu rapMOHUYECKUX KOJIeOaHUSX.
KonebatenpHplii KOHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJeOaHUs B HJEATbHOM KOJeOaTelbHOM
KOHType. AHAJOrus MEXAy MEXaHWYeCKMMH U JJIeKTPOMAarHUTHBIMU Konebanusmu. dopmya
TomMcoHa. 3aKOH COXpaHEHHs SHEPTUU B HI€ATbHOM KOJIe0aTeIbHOM KOHTYpE.

[TpencraBnenne o 3aTyxaromuXx KosieOaHUsAX. BulHyXkaeHHble MexaHndyeckue kosiebanus. Pe3oHaHc.
BbIHyX1€HHBIE 3JI€KTPOMarHUTHbIE KOJe0aHusl.

Ilepemennplii  TOk. CHHYCOMIANBHBIM IEPEMEHHBII TOK. MOIIHOCTE NIEPEMEHHOrO0  TOKA.
AMIUIMTYIHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIIPSKCHHUS.

Tpancpopmatop. [IpousBoacTBo, nepeaadya U NOTPeOICHUE JIEKTPUUECKON SHEPTUU. DKOJIOTHUECKHE
PUCKM TpU IPOMU3BOACTBE JJIeKTpodHepruu. KynbTypa HCIIONB30BaHMS JJIEKTPOIHEPTHM B
IIOBCEIHEBHOM KU3HHU.

TexHuueckre yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK, TE€HepaTop
NIEPEMEHHOr 0 TOKa, IMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KonebaTeIbHOW CUCTEMBI (MPY>KUHHBIA WM MaTEMATHUYECKUN MasiTHUK).
Habmronenue 3atyxaronmx KoaeOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.

Habmonenue pezonanca.

CB0OOAHBIE AIIEKTPOMAarHUTHBIE KOJIeOaHUSI.

OcuunnorpaMMbl (3aBUCUMOCTH CHJIBI TOKa U HANpPSHKEHUS OT BPEMEHM) M DJIEKTPOMArHUTHBIX
KOJIeOaHMIH.

Pe3onanc 1npu mocineqoBaTENbHOM  COEAMHEHUU PE3UCTOpa, KATYIIKW HHIAYKTUBHOCTH U
KOHJIEHCaTopa.

Mogeinb TMHUY 3IIEKTPOIEpeIadn.

Yuenuueckuii sxcnepumenm, nabopamophule pabomaoi

HccnenoBanue 3aBUCUMOCTH IepUOJa MajblX KoyieOaHUM rpy3a Ha HUTU OT JJMHBI HUTH U Macchl
rpysa.

HccenenoBanue IMEPEMEHHOrO TOKA B LENU M3 IIOCIEAOBATENIBHO COCAMHEHHBIX KOHIEHCATOpa,
KAaTyLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAHUMHbLE 60TIHbL

Mexanuueckue BOJHBI, yCia0BHUsS pacnpocTpaHenus. Ilepuon. CKOpocTh pacnpoOCTpaHEHUsI U JUJIMHA
BoNHEIL. [Tonepeunsie u MpoonbHbIE BOJHEL. IHTepdepeHnns u nudpakinus MeXaHHIeCKUX BOJH.
3Byk. CkopocTb 3ByKa. ' poMmkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.



DNEeKTpOMarHUTHbIE BOJHBL. Y CIOBHS M3Iy4YEHHUs 3JIEKTPOMAarHUTHBIX BOJH. B3aumHas opueHTanus
BekTOpoB E, B, V B asekrpomarauTHOi BonHE. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)KE€HUE,
npeaoMiIeHHe, onspu3anus, 1udpakuus, naTepdeperuns. CKopocTh 3IEKTPOMarHUTHBIX BOJIH.
[Ikana 35eKTpOMarHUTHHIX BOJH. [IprMeHeHne 31eKTpOMAarHuTHBIX BOJIH B TEXHUKE U OBITY.
ITpyHIMIIBI paAroOCB3H U TeneBUIeHUs. Paguonokanmys.

DIIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH Cpe/bl.

TexHuueckre ycTpolcTBa M IPAaKTHUECKOE MPUMEHEHHE: MY3bIKaJIbHbIE  HHCTPYMEHTHI,
yIIbTPa3ByKOBas JUArHOCTUKA B TEXHUKE M MEAMIIMHE, pagap, pailuonpuEMHUK, TEIEBU30p, aHTCHHA,
tenedon, CBU-meun.

Llemoncmpayuu

OO6pazoBaHue U pacnpocTpaHEHHUE MONEPEUHBIX U TPOAOJIbHBIX BOJIH.

Konebmomeecs Ten0 Kak HUCTOYHHUK 3BYKA.

HabGmtoienne orpaskeHus ¥ MPEIOMIIEHHUS MEXaHUUECKUX BOJIH.

Habmonenne narepgepeHuu 1 qudpakiui MeXaHn4eCcKIX BOJIH.

3BYKOBOW pE30HaHC.

Habmonenne cBsi3u rpOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTY10M U 4aCTOTON KoJeOaHui.
HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTpaK€HUE, IpEJIOMJIEHUE, NOoJspu3aius,
nudpakuus, HHTEpepeHIns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpamonmHeiiHOE pacipoCcTpaHEHUE CBETa B ONHOPOAHOM cpene. JIyu cBera.
ToueuHblid HICTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHsl cBeTa. [locTpoeHne n300pakeHnii B TNIOCKOM 3€pKale.
[Ipenomnenne cBera. 3aKOHBI MpeJIOMIICHHS cBeTa. AOCOIIOTHBIN Moka3aTens npenomiieHus. [lonnoe
BHYTpeHHee oTpaxkeHue. [IpenenbHblil yros HoJHOro BHYTPEHHET0 OTPaKEHUSL.

Hucnepcus cseta. CnoxHblii coctaB Oenoro cBera. L{ger.

Coluparone 1 pacceuBaronye JUH3bL. ToHKas auH3a. DOKYCHOE PACCTOSHHE M ONTHUYecKas CHJla
ToHKOW NUH3BL. [locTpoeHne M300pakeHWU B COOMpAIOIIUX M pacceMBaIIMX JMH3ax. Dopmyna
TOHKOM JIMH3BL. YBEINUCHUE, JaBaeMOE JIMH3O0M.

IIpenensl NpUMEHUMOCTH T'€OMETPUYECKON ONTHKH.

BomnoBas ontuka. MHTepdepenuns ceta. KorepeHTHbIE HMCTOUYHUKH. YCIOBHUS HAOJIOJCHHUS
MaKCUMyMOB U MHUHHUMYMOB B HMHTEP()EpPEHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTePEHTHBIX
HCTOYHUKOB.

Hudpakuus ceera. JudpakunonHas pemérka. YciaoBue HaOMIOIEHUS TJIABHBIX MaKCUMYMOB IpU
naJieHUd MOHOXPOMATUYECKOT0 CBeTa Ha NU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzauus ceera.

Texnuueckue ycTpoiicTBa M MPAaKTHYECKOE MPUMEHEHHE: OUKH, JIyma, oToanmapaT, NpOeKIIMOHHBIN
amnmapar, MUKPOCKOII, TEJIECKOIl, BOIOKOHHAS ONTHKA, TUGPAKIIUOHHAS PEIIETKA, MOISIPOHI.
Jlemoncmpayuu

[TpsmMonuHelHOe pacnpocTpaHEeHUE, OTpaXKEHUE U IpesiomiieHue cBeTa. OnTuyeckue npudopsl.
[TomtHOE BHyTpeHHEE OTpakeHHe. Mozenb CBETOBOA.

HccnenoBanue cBOMCTB N300pakeHUIl B JIMH3AX.

Mopaenu MUKpOCKONa, TEIECKOIA.

Ha6mronenne natepdepeHium cera.

Habmronenue nudpakiuu cBera.

HaGmonenue nucnepcuu cBera.

[TonmyueHue criekTpa ¢ MOMOIIBIO IPU3MBI.



[Tonyyenue criekTpa ¢ MOMOIIbIO TUGPAKITUOHHOMN PEIIETKH.
HaGmronenne nonsipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol
N3mepenne mokas3aress MpeOMIICHHS CTEKIIa.
HccnenoBanue cBOMCTB N300pakeHUIl B JIMH3AX.
HaGmronenne nucnepcnu cBera.

Pa3znen 6. OcHOBBI cCrIeMATBHONH TEOPUH OTHOCUTEJIbHOCTH

I'paHuubl  NPUMEHMMOCTH  KJIACCMYECKOW  MeXaHMKW. IlocTymarel  crenManbHOM  TEOpUH
OTHOCUTEIBHOCTH: UHBAPUAHTHOCTh MOMAYJISI CKOPOCTH CBETa B BaKyyMe, MPUHIIUIT OTHOCUTEIBLHOCTH
OUHITEHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aME/IJIECHUE BPEMEHU U COKPAILIEHUE JJTUHBI.

DOHeprus U UMIYJIbC PESITABUCTCKON YaCTHUIIBI.

CBs13b MaccChbl € PHEPruel U UMITYJIbCOM PEISITUBUCTCKON YaCTULIbI. DHEPrUs MOKOSI.

Pa3znen 7. KBanToBasi puznka

Tema 1. Dnemenmol K6AHM 060U ONMUKU

®otonbl. Popmyna [1nanka cBs3u 3HEprum PoTOHA € €ro YacTOTONH. DHEPrus U UMITYJIbC (POTOHA.
OtkpeiTue u wuccnenoBanne ¢oroddpdexra. Onbitel A. I'. CromeroBa. 3akoHbl (oTodddeKTa.
VYpauenue DiiHireriHa s potodddekra. «KpacHas rpanuia» ¢potodrddekra.

Hasnenwne cBera. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE JICUCTBUE CBETA.

TexHuveckne yCTpOWCTBa U MPAKTUYECKOE MpPUMEHEHHe: (POTOINEeMEHT, (OTONATYHK, COJHEUHAS
OaTapesi, CBETOIHOI.

Jlemoncmpayuu

®dotorhPeKT HAa YCTaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gotoaddexra.

Cseroauon.

Conneunas 6aTapes.

Tema 2. Cmpoenue amoma

Mognens atoma Tomcona. OnbiTel Pezepdopaa no paccesnuto o -gactuul. [Inanerapuas moaens aroma.
[Tocrynatel Bopa. W3nyuenue u mnorusomeHue (GOTOHOB NpU IMEpPEXOJe aToMa C OAHOIO YPOBHS
SHEpPruu Ha Apyroil. Bunel criekrpoB. CriekTp ypoBHEH 3HEepruyu aToMa BOAOPOAA.

BosnoBsle cBolicTBa yactull. Boinel ne bpoisa. KopnyckynspHO-BOJIHOBO! Ayaau3M.

CrioHTaHHOE U BBIHYX/IEHHOE U3JIy4YEHHUE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CHEKTPAIbHBIM aHaiu3 (CHEKTPOCKOI),
Ja3ep, KBAaHTOBbIM KOMITBIOTED.

Jlemoncmpayuu

Monueins onbita Pesepdopra.

Omnpenenenre AJIMHbBI BOJIHBI Jla3epa.

HabnroneHune MMHEHYATHIX CIIEKTPOB U3JTyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

Halnronenne muHEHYaTOro CekTpa.

Tema 3. Amomnuoe aopo



OKCIIEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTPOeHMs siipa. OTKpbITHE PaluOaKTUBHOCTH. ONBITHI
Pesepdopaa mo onpeneneHnio cocraBa paauoakTUBHOTO u3inydeHus. CBoiicTBa anbda-, Oera-, raMma-
u3nydeHus. BiusHue paJuoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHE NpoTOHa M HeilTpoHa. Hykinonnas mozpens siapa IeiizenOepra—lBanenko. 3apsa sapa.
MaccoBoe uncno sapa. M3oronst.

Anbda-pacnaa. DJEKTpOHHBII M  TO3UTPOHHBIM  Oera-pacman. ['amma-usnydenue. 3aKoH
paZvoaKTUBHOTO pacrasa.

DOHeprus CBs3U HYKJIOHOB B sizipe. SnepHble cumbl. Jled ekt Macchl sapa.

S nepnHbie peakuuu. JlenieHne U CUHTE3 sAep.

Snepusnii peaktop. Tepmosimepublii cuHTe3. [IpoOneMbl M TNEpPCHEKTUBHI SACPHON SHEPreTUKH.
OKOJIOrMY€CKHE aCIEKTHI A1€PHON IHEPIETUKH.

OnemeHTapHble YacTUIbl. OTKPBITHE O3UTPOHA.

MeToab! HaOJIIOIEHUS M PETUCTPALK AIEMEHTaPHBIX YaCTHII.

@dyHaMeHTa bHbIE B3aUMOoIeicTBUsL. ENMHCTBO (U3nuecKkoi KapTUHBI MUDA.

TexHuyeckue ycTpoHCTBa M IPAKTUYECKOE NPUMEHEHME: I03UMETp, Kamepa BuibcoHa, snepHbIN
peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOIUX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpekoB 4acTUIl (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. Di1eMeHTBI aCTPOHOMHUM M ACTPO(U3IUKHU

Orarnbl pa3BUTUA acTpoHOMUU. [IpHKIIagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMUMU.

Bun 3Bé3nHoro HeOa. Co3Be3aus, sipkue 3BE3/bI, IJIAHETHI, UX BUAMMOEC JIBH)KCHHE.

ConHeuHast cucrema.

Connne. ConHewHass akTUBHOCTh. Mcrounumk nsHepruu CosiHIa W 3BE371. 3BE3NBI, UX OCHOBHBIE
XapakTepucTtuku. Jluarpamma «cmekTpajbHBIA KJIAaCcC — CBETUMOCTb». 3BE3MbI  TJIaBHOMN
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JJIsl 3BE3]] TJIaBHOM MOCIIEI0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIEC MPENCTABICHUSI O TPOUCXOKAECHUU U 3Booun CosHIa
Y 3BE3]1. DTambl )KU3HU 3BE3].

Muneunsiii [1yts — Hama "anaktuka. [lonoxenue u aemxenue Connua B ['anaktuke. Tunbl ragakTHk.
Panuoranaktuku u kBa3apsl. YEpHBIE IbIPHI B AApaxX TAJIAKTHK.

Bcenennas. Pacmmupenne Bcenennoii. 3akon Xa0O0usa. PasOeranme ramaktuk. Teopus Bosbiioro
B3pbIBa. PennkTOBOE H3ITyUeHue.

Macrabnast ctpykTypa Beenennoii. MeraranakTuxa.

Hepeménnpie mpo6aemMbl aCTPOHOMUM.

Yyenuueckue nabnooenus

HaGmronennst HEBOOPYKEHHBIM TJ1a30M C HCIIOJB30BAaHUEM KOMIBIOTEPHBIX TMPUIIOKEHUM IS
OIpeieNIeH s MTOJI0KEHHsI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JAaTy: OCHOBHbIE co3Be31usi CeBepHOro
MOJYIIApUS U SIPKUE 3BE3/bI.

Habmronenus B Teneckon JlyHsl, mianer, Mieunoro ITyTu.

O06o0maruee NOBTOpeHue

Ponb ¢u3nku 1 acTpOHOMHUH B SKOHOMUYECKOM, TEXHOIOTUYECKOM, COITMAIIBHON U STHUECKOH cdepax
NEeSITEIHOCTH YeNIOBEKa, POJIb M MECTO (PU3MKU M aCTPOHOMHUHM B COBPEMEHHOH HAyYHOW KapTUHE
MUpa, poib (U3NYECKOW Teopuu B (HOPMHPOBAHUM TPEACTABICHUN O (U3MUECKOW KapTHHE MHpAa,



MecTo (u3nueckoil KapTMHBI MHUpa B OOLIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAaYYHbIX
MPENCTABICHUI O IPUPOJE.

MexnpeaMeTHbIE CBS3H

Nzyuenne xypca ¢puszuku 6a30BOro ypoBHs B 11 kiacce OCyIIECTBISIETCS C YIETOM COJlepKATEIBHBIX
MEXKIPEIMETHBIX CBSI3€H C KypcaMu MaTeMAaTUKH, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTHH.
MesicnpeOomemnovle noHAmMuUs, CBSI3aHHBIE C HM3YYEHHEM METOJIOB HAy4yHOI'O IO3HAHUS: SBJICHHE,
Hay4HbIH (akT, TUMoTe3a, (pu3nuyeckas BEIWYWHA, 3aKOH, TEOPHs, HAOIOICHUE, DKCIICPUMEHT,
MOJIeTUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHUU, TPUTOHOMETpUYECKHe (DYHKIMU: CHHYC, KOCHHYC,
TAHT€HC, KOTAHT€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOXIAECTBO, BEKTOPHl U UX MPOEKIHMH HA OCU
KOOpJIMHAT, CJOXXEHUE BEKTOPOB, IPOU3BOJHBIC DIIEMEHTapHBIX (YHKIMH, TPU3HAKH MOJ00US
TPEYrOJIbLHUKOB, OMPEEICHHE IUIOMAIN IIOCKUX PUTYp U 00bEMa Tell.

buonoeus: >nexTpuyueckue sSBJICHUS B )KUBOUW MpHUPOAE, KoJebaTelbHbIE IBIXKEHUS B )KHUBOU MIPUPOJE,
ONTUYECKUE SIBJICHUS B )KMBOM IPUPOJIE, NEHCTBUE paHallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHME aTOMOB W MOJIEKYJ, KpPHUCTa/UIMYecKas CTPYKTypa TBEPIABIX TeEJI, MEXaHU3MBI
00pa30BaHMsI KPUCTAINTNYECKON PEIIETKY, CIIEKTPaJIbHBIN aHAIU3.

l'eocpaghus: MarHUTHBIE TOTIOCA 3EMIIH, 3aJIe)KH MAaTHUTHBIX Pya, POTOChEMKA 3eMHON MOBEPXHOCTH,
IpeJcKa3aHnue 3eMIIETPSICEHU .

Texnonocusi: IVMHUM  BIEKTpoOIEpenay, TIeHepaTop IEpPEeMEHHOr0 TOKa, 3JIEKTPOABUIATElb,
UHAYKLHOHHAsL T[edYb, pajap, paJuonpuéMHHUK, TEIEeBU30p, aHTeHHa, TtenepoH, CBU-neus,
MPOCKIIMOHHBIN arapaT, BOJIOKOHHAs OTITUKA, COJTHEUHAs OaTapes..



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110 PU3ZUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

OcBoenue yueOHoro mpenmera «®Pu3nMka» Ha YPOBHE CpeaHero odmero odOpazoBaHus (0a30BBIH
YpOBEHb) JIOJDKHO OO0ECHEeYUTh JOCTH)KEHHME CIEAYIOIIUX JIMYHOCTHBIX, METalpeaIMETHBIX H
MPEeAMETHBIX 00pa30BaTENbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI
JInuHOCTHBIE pe3yNbTaThl OCBOEHUS yueOHOro npeamera «@u3uka» JODKHBI OTPaKaTh TOTOBHOCTD U

CIIOCOOHOCTH 00YYaIOIIMXCSl PYKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEN TUYHOCTH,
CHUCTEMOM II€HHOCTHBIX OpHEHTALMM, MO3UTUBHBIX BHYTPEHHHMX YOEXKJEHUH, COOTBETCTBYIOIIUX
TPAaJULMOHHBIM I[I€HHOCTSIM POCCHMCKOro OOIECTBA, pPACHIMPEHHE >KU3HEHHOIO OMNbITa M ONbITa
JIeATeIbHOCTH B IPOLIECCE Pean3alliid OCHOBHBIX HalpaBJEHUI BOCHUTATEIBbHOH NEATENbHOCTH, B
TOM 4YHCJIE€ B YACTH:

1) rpazKIaHCKOTr0 BOCIIUTAHUSA ¢

c(OpPMHUPOBAHHOCTh I'PAXKAAHCKONW MO3ULIHUN 00YJarOIErocst Kak akTUBHOI'O M OTBETCTBEHHOI'O 4jeHa
POCCHICKOro 001IEeCTBA;

HPUHATHE TPAJAULUOHHBIX 00ILEUYEI0BEYECKUX I'YMAaHUCTUYECKUX U JEMOKPATHYECKUX LIEHHOCTEH;
TOTOBHOCTb BECTU COBMECTHYIO JIE€ATEIbHOCTh B HHTEpECaX IPakJIaHCKOro OOIEeCcTBa, y4acTBOBATh B
caMOyIpaBJIeHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHME B3aUMOJIEIICTBOBATh C COLMAJbHBIMM HHCTUTYTaMU B COOTBETCTBUM C HUX (YHKIUSAMHU U
Ha3HAYCHHEM;

FOTOBHOCTb K TYMAaHUTApHOM U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) NAaTPHOTUYECKOTO BOCTIMTAHHUS:

c(OpPMUPOBAHHOCTb POCCUNCKOI Ipa’kJaHCKOM UIEHTUYHOCTH, MaTPHOTHU3MA;

LIEHHOCTHOE OTHOLIEHME K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCUHCKUX YUYEHBIX B
obsacTy PU3HMKU M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUSI:

c(OpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STHUECKOI'0 TOBEIEHNUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 M IPUHUMATh OCO3HAHHBIE pEIICHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMbI U LIEHHOCTHU, B TOM YHCJIE B I€ATEIbHOCTH YUEHOIO;

OCO3HAHHUE JITYHOTO BKJIaJia B IOCTPOEHHUE YCTOWYMBOI0 Oy 1yIIero;

4) 3¢TeTH4€eCKOT0 BOCIIUTAHMS:

3CTETHUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOr0 TBOPUYECTBA, MPUCYIIEro Gpu3ndeckoi
HayKe;

5) TPy10BOTr0 BOCIIUTAHUSA:

UHTEpPEC K pa3IUuHbIM cdepaM NpoQecCHOHANbHOW AESATEeIbHOCTH, B TOM 4YHCIE CBA3aHHBIM C
¢u3uKOM M TEXHUKOW, yMEHHE COBEpIIaThb OCO3HaHHBIH BBIOOp Oynaymed mnpodeccun u
peasn30BbIBaTh COOCTBEHHbIE JKU3HEHHbIC IJIaHbI;

FOTOBHOCTh U CLIOCOOHOCTh K 00pa30BaHUIO M caMOOOPa30BaHUIO B 001acTH (U3UKU Ha NMPOTSHKEHUU
BCeH JKU3HMU;

6) 9K0JIOrNY€eCKOr0 BOCTIMTAHHUS:

c(OpPMUPOBAHHOCTh IKOJOTMYECKOH KYyJIbTYpbl, OCO3HAHHME TJI00ATBLHOrO0 XapaKTepa 3KOJOTHYECKHX
npobiem;



IUIAHUPOBAHNWE U OCYLIECTBJEHUE JEHCTBUH B OKpy’Kalollel cpene Ha OCHOBE 3HAaHUA Liejel
YCTOWYMBOT'O PA3BUTHUS YEJIOBEUECTBA;

pacuIMpeHne OIbITa ACSITeIBPHOCTH YKOJOTMYECKOW HANPaBICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUIM
1o (u3MKe;

7) IEHHOCTH HAYYHOTO0 MO3HAHMSA:

cOpMHUPOBAaHHOCTh ~MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO  Pa3BHUTHS
¢bu3nyecKoil HayKH;

OCO3HAHHE LEHHOCTH HAayYyHOW JeATeNbHOCTH, TOTOBHOCTh B IMIpOIlecce HU3Y4eHUs (U3UKU
OCYIECTBIIATH MMPOEKTHYIO U HCCIIE0BATENbCKYIO 1€ TEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METANPEJAMETHBIE PE3YJIBTATbBI

Ilo3naBaTebHBbIE YHHUBEPCAJIbHBIE YUeOHbIE T1eHCTBHS

ba3oBble Jornyeckue aeiicTBUs:

CaMOCTOATENILHO (POPMYIIMPOBATH U aKTYaJIM3UPOBATH POOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPEENATH 1eJIU JeATeTbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX JOCTHKEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3UYECKUX SBJICHUSX;
pa3pabarpiBaTh TJIAH PEHICHUS MPOOJEMbl C Yy4E€TOM aHAM3a HMEIOIIUXCS MaTepUATbHBIX U
HeMaTepHalbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb, OIEHHWBATh COOTBETCTBHE PE3YyJbTAaTOB IIEJSIM, OLICHUBATh
PHUCKH TIOCJIEICTBUM JIESITEIIBHOCTH;

KOOPJMHUPOBATh M BBIMOJHATH PAaOOTY B YCIOBUSX PEaJIbHOI'0, BUPTYIBHOI'0O U KOMOMHHPOBAHHOT O
B3aMMO/ICH CTBHS;

pa3BUBAaTh KPEATUBHOE MBIILICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

Bba3oBble ucciaeaoBaTeJabCKHE AelHCTBHS .

BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KJIFOYEBBIMU TTOHATHAMHU U METOIaMH (PU3MUECKON HAYKH;

BIIQJICTh HABBIKAMH Y4YE€OHO-MCCIIEOBATEIILCKOM M TMPOEKTHOM IEATETbHOCTH B 00JacTH (PHU3UKH,
CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETEHOMY TOUCKY METOJIOB PEIIeHUs 33134 (PU3UIECKOTO
coZiep KaHusl, TPUMEHEHHUIO Pa3IMYHBIX METOIOB TO3HAHHS;

BJIAJICTh BUJAMHU JICSITEIILHOCTH 110 IMMOTYYEHUIO HOBOT'O 3HAHUS, €r0 HHTEPIPETAINH, TPE0OPa30BaAHUIO
U IPAMCHEHUIO B PA3JIMYHBIX yU4EOHBIX CUTYaIUSAX, B TOM YHCJE IIPH CO3/IaHUU YICOHBIX MPOCKTOB B
obnactu GU3NKY;

BBISIBJISITh TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3MpPOBATh 3a/1ady, BBIIBUTATh THUIOTE3Yy €€
pelIeHHs, HAXOAUTh apryMEeHThI JJIsl JOKAa3aTelbCTBA CBOMX YTBEP)KICHUH, 3a/JaBaTh MapameTpbl U
KPUTEPHUH PEIICHUS;

aQHAJTM3UPOBATh TOJYYCHHBIE B XOJ€ PEIICHHUS 3a/Jauyd pe3yibTaThl, KPUTHUYECKH OIIEHWBATH HX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (GOPMYJIMPOBATH COOCTBEHHBIC 3a1a4 B 00pa30BaTEIbHOMN AEATEILHOCTH, B TOM YHCIIC IPU
U3Y4YCHUH (U3HKU;

JIlaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OIICHUBATh NMPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTD 3HAHUS 110 (PU3HKE B IPAKTUYECKYIO 00JIACTh KU3HEACITEIBHOCTH

YMETh MHTEIPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC UJEH, IIPEAJIaraTh OPUTHHAIBHBIC TIOAXO0/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 331291, JOMYCKAIOIINE aAIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ nungopmanueii:



BJIAJeTh HaBBIKAMM IMOJy4eHUs HHGPOpPMaluu (U3NYECKOTO COAEpXKaHWs M3 HCTOUYHUKOB DPa3HbIX
TUIIOB, CAaMOCTOSITEIbHO OCYILECTBJIATh IIOMCK, AHAIU3, CHUCTEMATU3ALUI0O U HMHTEPIPETALHUIO
uH(pOpMaIH pa3IMYHbIX BUIO0B U (OPM IpPEICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpPMaLINH;

UCMOJb30BaTh CPEACTBA HH(OPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIIOTUH B pPELICHUU
KOTHUTUBHBIX, KOMMYHHUKAaTHUBHBIX W OpPraHM3al[MOHHBIX 3aJad C CcoOMI0/IeHHeM TpeOoBaHMMA
SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, pecypcocOepeeHusl, MPaBOBbIX U dTUYECKUX HOPM,
HOPM MH(pOPMALIMOHHOM 0€3011aCHOCTH;

co3/aBaTh TEKCTHl (DU3UYECKOr0o COJAEpXKaHMS B pa3yIMUHbIX (opMmarax ¢ ydu€TOM Ha3HAYCHUS
UHPOpPMAIlMM ¥ IIeJIEBOM  ayAWTOPHM, BBIOMpas ONTHMAJIbHYIO (QOpPMY WpPEACTABICHUS U
BU3yaJIN3alNH.

KoMMyHHKAaTHBHBIE YHMBepCaJbHbIe y4eOHbIe 1eiiCTBUS:

OCYIIECTBJISATH OOIIEHNE HA YpOoKaxX (PM3UKH U BO BHE-YPOUHOM 1eATeTbHOCTH;

pacro3HaBaTh NPEANOCHUIKH KOH(PIMKTHBIX CUTyallui U cMr4aTh KOH(IUKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MOHUMATh M UCIOJIB30BATh MPEUMYIIECTBA KOMAaHIHON U MHIWBHUAYATbHON paOOTHI;

BbIOHMpATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUI ¢ Y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJ0T'0 YJIeHa KOJIJIEKTHUBA;

IPUHUMATh LIEJIM COBMECTHOM JEesTEIbHOCTH, OPraHU30BbIBATh U KOOPIAMHHUPOBATH ACUCTBUS IO €€
JOCTHKEHHIO: COCTaBJIATh IUIAH JEHUCTBHUH, PACHPENEIATh POJUM C Y4ETOM MHEHUN Y4YaCTHHKOB,
00CyXJ1aTh pe3yJIbTaThl COBMECTHOW PabOTHI,

OLICHUBATh KAaueCTBO CBOEr0 BKJIaJa W KaXKIOr0 yYacTHMKA KOMaHABI B OOLIMI pe3yJbTaT Mo
pa3paboTaHHBIM KPUTEPHSIM;

npeaJiaraTb HOBbIE MPOEKTHI, OLIEHUBATh MJIEH C O3ULUHA HOBU3HBI, OPUTMHAIBHOCTH, TPAKTUYECKON
3HAYMMOCTH;

OCYILIECTBJISATh MO3UTHUBHOE CTPATETUYECKOE MOBEAEHUE B PA3JIMUYHBIX CUTYyalUsX, IPOSBIATH
TBOPUYECTBO U BOOOpaxKeHue, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIC yHUBepcalbHbIe yueOHbIC JeiiCTBHSA

Camoopranusanus:

CaMOCTOSITENIbHO OCYLIECTBJIATh IIO3HABATEJIbHYIO JIE€ATEIBHOCTh B 00J1aCTH (U3UKU U aCTPOHOMMUH,
BBISBJIATH POOJIEMBI, CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIE 33]1aUH;

CaMOCTOSITEJIbHO COCTaBJIATh IIJIAaH PEIIEHUs PAacUETHBIX M Kaue€CTBEHHBIX 3a/ay, IJIaH BBIIOJHEHUS
IPAaKTUYECKOM paboTel ¢ Y4ETOM UMEIOLMXCA PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
MPEANOYTEHU;

J1aBaTh OILIEHKY HOBBIM CUTYallHsIM;

pacuMpsITh paMK1 Y4eOHOT 0 MpeaMeTa Ha OCHOBE JIMYHBIX MTPEAT OUTEeHUM;

JeNaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ceOst OTBETCTBEHHOCTH 3 PELICHHE;
OILICHMBATh IPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHHUIO M TIPOSIBJICHUIO SPYIUIIMH B 00J1aCTH (PU3UKH, TIOCTOSHHO MOBBIIIATH
CBOM 00pa30BaTeNIbHBIM U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPO/1b, IMOLIMOHAJIbHBII HHTE/JIEKT:

JTaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JI€STEIbHOCTb, OL[EHUBATh COOTBETCTBUE
pe3yJIbTaTOB LIETISIM;



BJIAJCTh HABbIKAMU IIO3HABATEIbHOM peduIeKCUM KaK OCO3HaHMsI COBEpIIAeMbIX JEHCTBUH U
MBICIIMTENLHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI PEIIEKCUHU Il OLIEHKH CUTYyalllH, BHIOOpAa BEPHOT'O PEIIECHUS;

YMETh OI[EHHBATh PUCKU M CBOCBPEMEHHO MPHHUMATh PEIICHHS 110 UX CHIDKECHUIO;

NPUHUMATh MOTHBBI M apT'yMEHTHI APYTHX IIPU aHAIN3€E PE3YIIbTaTOB IS TEIbHOCTH;

IPUHUMATh ce0sl, MOHUMas CBOM HEJJOCTaTKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M apT'yMEHTHI IPYTHX IIPU aHAIN3€E PE3YIbTaTOB IS TEIbHOCTH;

NpU3HABaTh CBOE MPABO U IPABO APYI'MX HA OLUIMOKH.

B npomnecce nocTHXEHUSI TMYHOCTHBIX Pe3yJbTATOB OCBOEHHS MPOrpaMMbl 1O (GU3HMKE I YPOBHS
cpenHero obmiero oOpa3oBaHMs y OOYYalOIIUXCSl COBEPIIEHCTBYETCS AMOIMOHAIBHBIA HHTEIIEKT,
Ipearnonaralonmii ¢coOpMHpPOBAHHOCTB!

CaMOCO3HAHUS, BKJIFOYAIOLIET0 CIIOCOOHOCTh IOHMMATh CBOE SMOIMOHAJIFHOE COCTOSHHME, BUJCTbH
HaIpaBJICHUs pa3BUTUS COOCTBEHHOMW dMOIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;
CaMOPEryJIMPOBaHUs, BKJIIOYAIOIIEr0 CAMOKOHTPOJb, YMEHUE NPUHUMATh OTBETCTBEHHOCTb 3a CBOE
IIOBEICHUE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOLMOHAIBHBIM MU3MEHEHUSIM U IPOSABIISATH I'MOKOCTS,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKIIOYAIOIIEH CTpEMIJIEHHE K JOCTIDKEHHIO LIeJM M YCIeXy, ONTUMH3M,
UHHUIIMATUBHOCTb, YMEHHE AW CTBOBATh HCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAOLIEH CIOCOOHOCTh MOHUMATh SMOLMOHATIBHOE COCTOSIHUE APYI'HX, YUUTHIBATH €r0
IPU OCYIIECTBJIEHUU OOIIEHNUS, CTIOCOOHOCTh K COUYBCTBUIO U COIEPEKMBA HUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPaWBaTh OTHOIIEHUS C APYTUMHU JIHOJbMH,
3a00TUTbCSA, IPOSABISATh UHTEPEC U Pa3peliaTh KOHQIUKTHI.

INPEJMETHBIE PE3YJIBTATBI
K xonmy obyuenus B 10 kiacce mpeaMeTHble pe3ybTaThl Ha 0a30BOM YPOBHE JOKHBI OTpa)kaTh

chOPMHPOBAHHOCTh y O0YyUAIOIIMXCS YMEHUMN:

JIEMOHCTPUPOBATh HAa TIpUMeEpax pojib U MeCTo (U3HKH B (OPMHPOBAHUHM COBPEMEHHOW HAYYHOU
KapTUHBI MHPA, B PAa3BUTHH COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B MPAKTHYCCKON J1EITCILHOCTH
JIFOJICH

YUUTBIBATH TPAHUIBI TPUMEHEHHS W3YYCHHBIX (U3MUECKUX MOJeNel: MaTepuaibHas TOUKa,
WHEepLHAJIbHAsI cucTeMa 0TCcuYéTa, aOCOJIIOTHO TBEPOE TEJO, UACAbHBIN ra3, MOJEIU CTPOCHHS Ta30B,
KUJKOCTEH U TBEPIBIX TEJ, TOUCUHBINA AJIEKTPHUUESCKUI 3apsi IpU perieHn (U3HNIeCcKuX 3a/1a4;
pacmo3HaBaTh (PU3NYECKUE SBJCHUS (MPOIECChl) U OOBICHATH UX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOEHHUS BEIIECTBA M DJIEKTPOJAMHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOIHOE TaJeHNEe TEJ, ABUKEHUE MO OKPYKHOCTH,
uHepIus, B3auMoerctue ten, Auddysus, OpoyHOBCKOE ABMKEHUE, CTPOCHHE KUAKOCTEH U TBEPIBIX
TN, U3MEHEeHHEe o0bEMa Ten MpH HarpeBaHuH (OXJAKICHHH), TEIIOBOE paBHOBECHE, HCIApeHHE,
KOHJEHCalusl, IJIABJIEHUE, KPUCTAJUIM3ALMs, KUIIEHUE, BJIAXXHOCTh BO3/yXa, NMOBBIILICHUE JaBJICHUS
rasa Ipu €ro HarpeBaHUM B 3aKPbITOM COCYJE, CBS3b MEXIY [apaMeTpaMu COCTOSIHMS rasa B
M30IpoLIeccax, JIEKTPU3alis Tel, B3aUMOIEHCTBUE 3apsAI0B;

ONKCHIBATh MEXAHHYECKOE JIBIDKEHHE, HWCIONb3ys (HU3NUECKUE BEIUYUHBL: KOOpAWHATA, MYTh,
nepeMenieHne, CKOpPOCTh, YCKOpEHHe, Macca Teja, CHia, MUMITYJbC Teja, KHHETUYecKas JHEeprus,
MOTCHIIMAIbHAST JHEPrus, MeXaHudeckas paboTa, MeXaHWYecKass MOIIHOCTh, TMPH ONUCAHUU
MPaBUJILHO TPAKTOBATh (PM3MUECKUI CMBICI HCIIOIB3YEMBIX BEIWYWH, UX 0003HAYEHUS M CIUHUIIHI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETMUUHY C APYTUMU BETMYHHA MHU;



OINKCHIBATh HM3y4YEHHBbIC TEMJIOBHIC CBOMCTBA TEl U TEMJIOBBIC SBICHHS, HCIONB3Ys (U3MUEcKUe
BEJIMYUHBL: JIaBJIEHUE ra3a, TeMIepaTypa, CPeAHssl KMHETUYeCKasl SHEPrusl XaoTUYECKOro JBUKECHUS
MOJIEKYJ, CPEIHEKBaJpaTUyHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO TENJIOThI, BHYTPEHHSS HHEprus,
pabora rasza, K03(p(UIHMEHT TOJIE3HOTO EUCTBHS TEIUIOBOTO JBUTATEINSI; TIPU OMHCAHUHU MPABHIHHO
TPaKTOBaTh (PU3MYECKUH CMBICI HCIOJIb3YEMbIX BEIMYUH, UX OOO3HAUYEHUS U €JUHUIIbI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU BEIMUYUHAM;

OIKCHIBAaTh U3YUYEHHbIE 3JIEKTPUUECKHE CBOWMCTBA BEIIECTBA U DJEKTPUUECKHE SBICHMS (IPOIECCHI),
UCTIONB3YST (U3UYECKUE BEIMUYUHBI: JJIEKTPUYECKUN 3apsisl, JIEKTpUYECcKOe IoJje, HampsiKEHHOCThb
101, TOTEHINAJI, pa3HOCTh OTEHIIMAJIOB; IIPU OMMCAHUU MPAaBUIIBHO TPAKTOBAThH (PM3UUECKUN CMBI CIT
UCTIOJIb3YEMBIX BEIMYMH, UX 0003HAYCHUS M €AMHUIIBI; YKA3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JTaHHYIO
(GU3NYECKYIO0 BEIMYUHY C JPYTUMU BEIUYNHAMY;

AQHAM3UPOBATh (PU3MUYECKUE MPOIECCHl M SBJICHUS, UCIOJIb3Yysd (U3MUECKUE 3aKOHBI M MPHHIHUIIBL
3akoH BcemupHoro tsaroteHus, I, II m III 3akoHbl HprOTOHA, 3aKOH COXpaHEHHS MEXaHUYECKOU
SHEPruM, 3aKOH COXPAaHEHHUS HUMIYIbCa, MPUHIUIN CYHEpHO3UIUU CHJI, TPUHIUI PaBHOMPABUS
MHEPIHUATbHBIX CUCTEM OTCU&Ta, MOJIEKYJISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHUS BEILIECTBA, I'a30BbIe
3aKOHBI, CBS3b CpEAHEH KHHETUYECKOW HSHEPruM TEIUIOBOTO JBHXKEHUS MOJIEKYJ] C aOCOJIIOTHOU
TEMIIEpaTypOid, MEPBBIA 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHEHUS DJIEKTPUUYECKOrO 3apsia, 3aKOH
Kynona, npu 3ToM paznuuaTth CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €0 MAaTEMAaTHUYECKOE BhIPAKEHHE U
ycioBUs (TpaHUIbL, 00JIACTH) TPUMEHUMO CTH;

OOBSICHATH OCHOBHBIE MIPUHLIMIIBI JEHCTBUS MallMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3anyaTrh
yCIIOBUS UX O€30M1aCHOT0 UCII0Ib30BAHMS B IOBCEAHEBHOM KU3HU;

BBIMOJHATD SKCIEPUMEHTHI 110 UCCIEA0BAHNIO (PU3NUYECKUX SBJICHUH U MPOLIECCOB C UCIOIb30BaHUEM
HPSMBIX U KOCBEHHBIX U3MEPEHUM, IpU 3TOM (hOpMyIMpoBaTh NpodJieMy/3a1ady U ruroTe3y yueoHoro
IKCIEPUMEHTa, CcOOMpaThb YCTAHOBKY M3 NPEIJIOKEHHOIO O0OpYyIOBaHUS, IMPOBOAUTH ONBIT U
(bopMyIHpPOBATH BHIBOIBI,

OCYILIECTBIIATh MpsIMbIE W KOCBEHHBIE H3MepeHHsl (U3NYecKUX BENMYMH, NPH HTOM BHIOMpATh
ONTHMAJIBHBIN CIIOCO0 M3MEpPEHUs U HUCIOIb30BAaTh H3BECTHBIE METOABI OLIGHKHU IOTPEIIHOCTeH
U3MEPEHU;

UCCIIEIOBATh 3aBHCUMOCTH MEXIY (U3MYECKMMM BEMMYMHAMH C HCIOJB30BAHHEM HPSIMBIX
U3MEPEHHd, TpPU HTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHpPOBATh pPE3yJbTaThl MOIYYCHHOU
3aBHCUMOCTH (PU3MUYECKHX BEJIMYUH B BHUJAE TaOJIUI] M TpaUKOB, J€NaTh BHIBOABI IO PE3yJIbTaTaM
UCCIIEIOBAHUS;

coOmonaTe mMpaBuja O€30MacHOr0 TpyAa NpU TMPOBEAECHUU HCCIENOBAHUNA B paMKax y4eOHOro
9KCHEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOW M TMPOEKTHONW JAESITeNbHOCTH C HUCIOJIb30BaHUEM
U3MEPHUTENBHBIX YCTPOHCTB U TAOOPaTOPHOT0 000PYAOBAHUS;

pemaTh pacu€THBIE 33/1a4U C SIBHO 3a/IaHHON (Dpr3MUeCcKOil MOJIeNbI0, UCTIONb3Ys (PU3HUECKHE 3aKOHbBI U
NPUHLMIBL, HAa OCHOBE aHajM3a YCIOBUS 3a/Jayd BBIOMpATh (PU3HUECKYI0 MOJejb, BBIICIATH
¢usnyeckre BEJMYMHBI U (OpMyJbl, HEOOXOoAMMBbIE Al €€ pelleHus, NPOBOIUTH PacdEThl U
OLIEHUBATh PEAJIbHOCTb IOJy4YEHHOr0 3HaU€HUs (PU3NYECKON BETMUYHHBI;

pelaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUUBYIO LENOYKY PACCYKIECHUMN
C OIOPOM Ha U3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBIICHMUS;

UCMOJb30BaTh IMPU PEUICHUM Y4EOHBIX 3a/a4 COBPEMEHHbIe HH(MOPMAIMOHHBIE TEXHOJOTMM IS
MONCKA, CTPYKTYPUPOBAHMS, WHTEPNpETalMy M TMpeACTaBiIeHHUs y4yeOHOW W Hay4dyHO-TIOMYJISpHOU
UHGOPMAIIUH, TOTYYEHHOW M3 Pa3JIMYHBIX MCTOYHHKOB, KPUTHUECKU aHAJIM3HPOBATH IOTy4aeMyIO
uH(pOPMAIHIO;



NPUBOAMUTH MPHUMEPHI BKJIaJa POCCHICKMX W 3apyOekHBIX YUEHBIX-(OU3MKOB B pa3BUTHE HAYKH,
00BSICHEHHE ITPOLIECCOB OKPY’KAIOIEro MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJb30BaTh TEOPETHUECKHE 3HAHMS 1O (U3MKE B TMOBCEIHEBHOW JKM3HU M OOecredeHUs
Oe3ormacHOCTH NpU OOpalleHuu ¢ NpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMHM, IJII COXpPaHEHMS
3/10pOBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOr0 OBEICHUS B OKpYXKaloLIel cpene;

paboTaTh B IpylIe ¢ BBHIIOJHEHHEM PAa3IMYHBIX COIMAJIBHBIX pOJieH, IUIAHUPOBATh PabOTy IPYyMIIb,
paloHalbHO pacHpefeisTh OO0S3aHHOCTH M IUIAHHPOBATh JIEATEIbHOCTh B HECTAaHAAPTHBIX
CUTyallMsiX, aJIeKBaTHO OLEHUBAaTh BKJAJ KaXJOro M3 YYaCTHUKOB TPyHIbl B pEIICHUE
paccMaTpuBaeMou mpoOJIeMBbl.

K xoHuy obyuenus B 11 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
c(OpPMUPOBAHHOCTb y 00YYAIOUIUXCS YMEHUMN:

JEMOHCTPUPOBAaTh Ha MpUMEpPax pojb U MECTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM HaydyHOU
KapTUHBI MHpA, B PAa3BUTHU COBPEMEHHOW TEXHUKHU U TEXHOJIOTHM, B MPAKTUYECKON J1eITEIbHOCTH
Jro/ied, IIENIOCTHOCTh U €JMHCTBO (PU3MYECKON KapTUHBI MU PA;

YUUTBHIBATh T'PAHULBI MPUMEHEHUS HW3YYEHHBIX (U3NYECKUX MOAENe: TOUYEUHBIH 3IeKTPUUYECKH
3apsj, JIyd CBETa, TOUYEUYHBIM MCTOYHHUK CBETA, siA€pPHAst MOJEIb aTOMA, HYKJIOHHAsI MOJEIb aTOMHOI'O
Apa TPy pelieHnn GU3NIECKUX 3a1ay;

pacrio3HaBaTth (u3Mueckue sABIEHHS (Ipolecchl) M OOBSACHATH HMX Ha OCHOBE 3aKOHOB
9NEKTPOJMHAMUKA M KBAaHTOBOM (DU3MKH: JJIEKTpUYECKas MPOBOIMMOCTb, TEIJIOBOE, CBETOBOE,
XMMHMUYECKOE, MATHUTHOE JEHCTBUS TOKa, B3aUMOJEHCTBUE MarHUTOB, 3JIEKTPOMarHUTHasE UHIYKIIMS,
JeCTBME MAarHUTHOIO IOJII HAa MPOBOJHUK C TOKOM M JABMIKYIIMHCSA 3apsill, 3JEKTPOMAarHUTHBIE
KosiebaHusT W BOJHBI, HPSIMOJIMHEHHOE pAacIpOCTpaHEHHE CBETa, OTpPaKEHUE, IPeOMIICHUE,
uHTepPepeHus, Tudpakiuus U MOJspU3alus CBETa, JUCIEpCHsl cBeTa, (porornekTpudeckuii 3hdexr
(potorddexT), cBeToBOE MaBICHHE, BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa aToMa BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAs PaInOaKTUBHOCTD;

ONKCHIBATh  M3YYEHHBIE  CBOICTBA  BEIIECTBA  (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHUYECKHE,
AJIEKTPUUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX Cpell) U DJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOIECCHI),
UCMOJb3Yys (pU3MUecKre BEIMUYUHBL AJIEKTPUUYECKHUM 3apsj, CHila TOKa, 3JIEKTPUUECKOE HAIpPSHKEHHUE,
AIIEKTPUYECKOE COMPOTUBIICHNWE, PA3HOCTh IMOTEHIIMAJIOB, 3JEKTPOJABMKYIIAs Cuila, paboTa TOKa,
WHIYKIUS MarHUTHOTO ToJisd, cuia Awmrmepa, cuia JlopeHa, MHIYKTUBHOCTh KaTYIIKW, JHEPrus
AJIEKTPUUYECKOI0 U MArHUTHOTO TOJI€H, MEepuoa M 4YacTroTa KojieOaHWil B KojaeOaTeIbHOM KOHTYPE,
3apsl M CHJIa TOKa B TMpOIlecCe TapMOHMYECKHUX DJIEKTPOMArHUTHBIX KosebaHui, QokycHoe
paccTosHUE M ONTHYECKas CHJa JIMH3bI, IPH OMHCAHWU MPaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICT
UCMOJIBb3YEMbIX BEUUYHMH, UX 0003HAUECHUS M €IUHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE TAHHYIO
¢u3nYecKyIo BEIMYUHY C IPYTUMU BEIUYUHAMUY;

OMHKCHIBATh HM3YyUYEHHBbIC KBAHTOBBIC SBIEHHUS M TPOIECCHI, HCHONb3YS (U3NYECKUE BEIMUUHBI:
CKOpPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JJMHA BOJHBI M YacTOTa CBETa, DHEPrHs U HUMIYJIbC (OTOHA,
Hepuos Iojypacrajga, SHEpPrus CBS3M aTOMHBIX f7€p, HpPH ONUCAHUU NPAaBUIBHO TPAKTOBATh
(GU3nYEeCKUl CMBICT UCIOJB3YEMBIX BEJIUYMH, UX O003HAUEHUS M €IMHULbI, YKa3bIBaTh (POPMYJIbL,
CBSI3BIBAIOIME JAHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMHU BEIMYMHAMH, BBIYUCIATH 3HAYEHUE
(busznuecKol BEININHBI,

aHAIM3UPOBATh (U3NYECKUE TMPOLECCHl U SIBJICHUS, UCIONb3Ys (PU3NYECKHUE 3aKOHBI U ITPUHLHUIIBL:
3akoH OMa, 3aKOHBI TOCIEIOBATEIbHOIO U MapajyieIbHOIO COEIWHEHHUS MPOBOJAHUKOB, 3aKOH
Jxoyns—JleHna, 3aK0H SJEKTPOMATHUTHOW WHIYKLHMH, 3aKOH IPSIMOJIMHEMHOIO pacipOCTPaHEHUS
CBETa, 3aKOHbl OTpPaXEHUSl CBETa, 3aKOHbI MPEIOMJICHUS CBETa, ypaBHEHUE ODUWHINTEHHaA s
doTosddexta, 3aKOH COXpaHEHHMsS HHEPIUU, 3aKOH COXPAHEHHs] HMIIYJbCa, 3aKOH COXPaHEHUS



JJIEKTPUYECKOr0  3apsifia, 3aKOH COXPaHEHUS MAacCOBONO 4YHCla, IOCTylaaTsl bopa, 3akoH
paJlMOaKTUBHOIO pacmajaa, HpU OBTOM pasjiMyaTh CIOBECHYI0 (QOPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00JIACTH) IPUMEHUMOCTH;

OIpeNeNATh HAIllPaBJIEHUE BEKTOpA MHAYKIIMM MAarHUTHOrO IOJI MMPOBOJIHUKA C TOKOM, CHJIbI AMIepa
u cuiel Jlopenua;

CTPOMTD U ONHKCHIBATh U300pa’keHUE, CO3/IaBaEMOE IJIOCKUM 3€PKaJioM, TOHKOM JTMH301;

BBITMOJHATD YKCIEPUMEHTHI IO MCCIEA0BAHNIO (PU3NUYECKUX SBJICHUH U MPOILIECCOB C MCIOIb30BaHUEM
IPSMBIX U KOCBEHHBIX H3MEPEHUH: TTpH ATOM (POPMYITHPOBATH MPOOIEMy/3a1auy U THIIOTE3y YIeOHOT O
IKCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOIO0 OOOpYAOBaHUS, NPOBOAWTH OMNBIT M
(bopMyIMpPOBaTh BHIBOJIBI,

OCYIIECTBIISATh TMpSIMBbIE W KOCBEHHBIE H3MepeHHst (U3NYeCKUX BENMYMH, NPH 3TOM BBIOHMpATh
ONTUMAJIbHBIA CHOCOO W3MEpPEHUS U MHCIOJIb30BATh HM3BECTHBIE METOABl OLEHKU IOIPEIIHOCTEN
U3MEPEHU;

UCCIIeIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEJIMUYMH C MCIOJIb30BAaHUEM HPSIMBIX U3MEPEHUI: PU 3TOM
KOHCTPYMpPOBaTh YCTAHOBKY, (HUKCUPOBAaTh pE3yJbTaThl MOJIYYEHHOW 3aBUCHUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJI€ TaOIUI U rpaMKOB, AeJIaTh BHIBOJbI IO PE3yJIbTaTaM HUCCIIEI0BAHUS;

cobyofaTek IpaBwia 0€30HaCHOTO TpyJda IHpU IPOBEICHUU HCCIEAOBAaHUI B paMKax y4eOHOro
JKCIIEPUMEHTa, Y4eOHO-UCCIIEA0BATEIbCKOM UM IMPOEKTHOM JeATeNbHOCTH C HUCIOIb30BAHUEM
U3MEPUTENBHBIX YCTPOHCTB U J1a00paTOPHOro 000pYy10BAHHUS;

pemaTh pacu€THBIC 3a/1a4U C SIBHO 3aJJaHHON (PU3NYECKON MOJIEINbIO, HCIIOJIb3Ys (PHU3NYECKHE 3aKOHBI U
IPUHLMIIBI, Ha OCHOBE aHajaM3a YCIOBUS 3aJayd BbIOMpaTh (PU3MUECKYI0O MOJEjb, BBLIEIATH
¢usnyeckre BeNMUYMHBI U (POpPMyJbl, HEOOXOIUMBbIE JUIsi €€ pelleHHs, MPOBOAUTH pPAacuEThl U
OLIEHUBATh PEAJIbHOCTb MOJYYEHHOr0 3HaYeHUs (PU3MUECKON BEIUYUHBL;

pelaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBAaTh JIOTHYECKH HEMPOTUBOPEUUBYIO LENOYKY PACCYKIECHUN
C ONOPOM Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UUECKUE SIBJICHUS;

UCIIOJIb30BaTh NpPHU PELICHWH YYeOHBIX 3a7auy COBPEMEHHbIE HWH(GOPMAIMOHHBIE TEXHOJOTMU IS
IIOUCKA, CTPYKTYPHUPOBAHMSA, HHTEPIPETALMU M TPEICTABICHUA Y4eOHOH M HaydyHO-TIOMYJISIPHOMN
UHPOPMAIIUH, TTOTYYEHHOW M3 Pa3JIMYHBIX HMCTOYHHKOB, KPUTHUYECKH aHAJIM3MPOBATH IOJy4aeMyIO
UH(OPMAIHIO;

OOBACHATH PUHIIMIIBI AW CTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB, PAa3JIMYaTh YCIOBUSI HX
0€3011acHOr 0 UCII0JIb30BAHMSI B TOBCEAHEBHOMN )KU3HH;

IPUBOJIUTH IPUMEpPbl BKJIAJA POCCUHCKUX M 3apyOeXHBIX yU€HBIX-(U3MKOB B DPa3BUTUE HAYKH, B
00bsCHEHHE IIPOLIECCOB OKPYXKAIOIEr0o MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHe 3HaHMs MO0 (GHU3MKE B IOBCEJHEBHOM JKM3HM Ui OOecreueHus
Oe30macHOCTU IpU OOpallleHMH C NpUOOpaMU U TEXHUYECKUMM YCTPOMCTBAMH, ISl COXPaHEHHUs
3JI0POBBS M COOJIFOIEHUS] HOPM SKOJIOTMUECKOro ITOBECHUS B OKpY’KaloLIel cpeie;

paboTaTh B IpyMIE C BHITOJIHEHUEM DPA3JIMYHBIX COLMANBHBIX POJieH, MIIaHUPOBaTh paboTy IPYIIIBL,
pallMOHAJIIBHO pPACIpeAesATh O00S3aHHOCTM U IUIAHUPOBATh JEATEIbHOCTb B HECTaHAAPTHBIX
CUTyalusiX, aJ€KBAaTHO OLIEHUBAaTh BKJAJ KaXJIOr0 M3 YYaCTHUKOB TpyNIbl B pELICHHE
paccMaTpuBaeMoi mpoOJIeMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosnyecTBo yacos DJIEKTPOHHBIE
Ne ni/nt HaunmeHoBaHue pa3ieoB U TeM K n (uudposbie)
B NPOrpaMMmbl Bcero OﬁﬂTpom’m’le %aKTquCKHe oOpa3oBaTe/bHbIE
padoThI padoThI pecypebi
Paznen 1. PUZUKA U METOJAbI HAYYHOI'O TO3HAHUS
11 ®u3uKa U METOIBl HAYYHOI'O MO3HAHHUS 2 bubmorexa [IOK
' A i https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kutnemariia > https://m.edsoo.ru/7f41bf72
bu6moreka IIOK
7
22 Jluramuka https://m.edsoo.ru/7f41bf72
bu6morexa IIOK
6 1 1
2.3 3aKOHBI COXPAaHEHUS B MEXAHUKE https://m.edsoo.ru/7fALbF72
Hroro mo pazaeny 18
Pa3znen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMH €THY €CKOI 9 1 bubmmoreka [JOK
' TCOPUHU https://m.edsoo.ru/7f41bf72
bub6muorexa IIOK
1 1
32 OCHOBBI TepMOAHHAMHIH 0 https://m.eds00.ru/741bf72
33 ArperaTHble COCTOSIHUSI BEIIIECTBA. 5 bubmmoreka [IOK
' ®da30BbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72
Htoro mo paszgeny 24
Pa3nean 4. JIEKTPOANHAMUKA
bu6muoreka IJOK
10 1
4.1 DIICKTPOCTATHEA https://m.edsoo.ru/7f41bf72
47 ITocTostHHBIN 3MEKTpUYECKUN TOK. TOKH B 12 1 bubmmoreka [JOK
' pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
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11 KJIACC

KosnuecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m HporpaMMbI Beero KOﬁHTpOJ’lLHLIe HpﬁaKanecxne 06pa30BATETBHbIC
padoThI padoThI pecype
Paznen 1. JIEKTPOANHAMUKA
11 MarsuTHoOE€ 1ose. JIeKTpOMarHuTHas 11 1 3 bu6motexa [IOK
' WUHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro mo pazngeny 11
Pa3nen 2. KOJIEBAHUS 1 BOJIHBI
21 MexaHn4decKue U 3IEKTPOMarHUTHHIE 9 1 bubmmoreka [IOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
bubmumoreka [IOK
: 5 1
2.2 MexaHudeckue U 2JIEKTPOMAarHUTHBIE BOJIHBI https://m.eds00.ru/7f41c97c
bub6moreka [JOK
: 10 3
23 Onrika https://m.edsoo.ru/7f41c97c
Hrtoro mo paszzaeny 24

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBHI clieaTBHON TEOPUH 4 1 bubmmoreka [JOK
' OTHOCHTEIbHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pasuaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
N bubmmoreka [JOK
6
4.1 DJIEMEHTBI KBAHTOBOI ONITHKN https://m.edsoo.ru/7f41c97c
bubmorexa IIOK
4
4.2 Crpoenne atoma https://m.edsoo.ru/7f41c97c
bub6moreka [JOK
5
4.3 ATOMHOE A71pO https://m.edsoo.ru/7f41c97c
Hroro no paszgeny 15
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Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNeMEHThl aCTPOHOMHH U aCTPO(PUUKH 7

bu6morexa IIOK
https://m.edsoo.ru/7f41c97c

Hroro 1o pasaeny 7

Pa3znen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0maromee MTOBTOPEHUE 4

bubmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazaeny
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YYEBHO-METOJNYECKOE OBECIEYEHUE OGPA3OBATEJLHOTO
MPOIIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPHAJIBI JUISI YYUEHUKA

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






