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INOACHUTEJIBHAA 3AIIMCKA

[Tporpamma mo ¢u3uke 0a30BOro ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroM
GdenepanbHOi palGoueil mporpamMMbl BOCHUTaHMS M KOHLENIMM IPENoAaBaHUsl y4yeOHOTro
npeamera «®Dusuka» B oOpaszoBarenbHBIX — opraHu3ammsx —Poccuiickoit  Deneparum,
peaIn3yoLMX OCHOBHBIE 00pa3zoBaTebHble MporpaMmsel. CopepikaHue nporpaMmsl 1o (PU3HKe
HampaBjiIeHO Ha (OPMHPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa oOywarommuxcs 10-11
JaccoB npu oOyueHHM MX (pU3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOIO
noaxona. [Iporpamma no ¢usuke coorBerctByeT TpeboBanmsiM @I'OC COO k miaaHupyeMbIM
JMYHOCTHBIM, NPEIMETHBIM U METalpeIMETHBIM pe3yibTaTaM OOydeHHs, a TaKKe YYUTHIBAeT
HEOOXOJMMOCTh pEaJH3alMd MEXIPEAMETHBIX CBS3eH (HU3UKHM C E€CTeCTBEHHO-HAYYHBIMU
y4eOHbIMU TpeAMeTaMH. B Hell ompenenstoTcs OCHOBHbBIE LIENIM M3y4eHUs (U3MKH Ha ypOBHE
cpeanero oOmero oOpa3oBaHUs, IJIAHUPYEMbIE pE3yNbTaThl OCBOCHHUS Kypca (PHU3HUKH:
JUYHOCTHBIE, METaNpeIMETHbIE, TPeIMETHbIE (Ha 6a30BOM YPOBHE).

[Tporpamma o (pu3mKe BKIIOYAECT:

IUTAaHUpPYEMbIE PE3YNbTaThl OCBOCHMSI Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIE
MpeIMETHBIC PE3yAbTAThI MO roJIaM O0yUYeHUS;
coziepkanue yueObHoro npeamera «Ou3nKay 1Mo rojgam o0ydIeHHS.

®du3nka Kak Hayka 0 HanboJiee 00MUX 3aKOHAX MPUPOIBI, BEICTYIIAs B KA4eCTBE YIeOHOTO
npeaMeTa B LIKOJIEe, BHOCUT CYLECTBEHHBIH BKJIAJ B CHUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
IkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBJICHUHN, U3y4aeMBbIX
XUMHEH, Ouonorueit, pusmueckoid reorpadueil u actpoHoMuei. Mcnoap3oBaHWE W aKTUBHOE
OpUMeHeHHe (U3MYEeCKMX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepHaJIoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHKE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
IPUMEHATh HayYHbIH METOJI TO3HAHUS NPH BBIIOJTHEHUN MU y4eOHBIX MCCIIEJOBAHUH.

B ocHOBY kypca ¢u3MKH 11 YPOBHS CpeIHEro o0IIero oOpa3oBaHus MOJIOKEH Pl UJIEH,
KOTOpPBIE MOKHO pPacCMaTPUBATh KaK MPUHITUIIBI €0 MIOCTPOCHHS.

Hoes yenocmnocmu. B cCOOTBETCTBUM C HEM KypC SIBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes eenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuall Kypca pU3UKU 00beTMHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BELIECTBE U IOJIE.

Hoes cymanumapusayuu. Eé peam3anus npeaArnojIaraCT UCIoOJIb30BAHUC T'YMAHUTAPHOI'O
INOTCHIHAJIa (I)I/I3I/I‘-ICCKOI\/'1 HAayYKH, OCMBICJICHUC CB3U PA3BUTHA (bI/ISI/IKI/I C pa3sBUTUCM O6IJ_I€CTB8.,
a TaKKC€ C MUPOBO33PCHUCCKUMHU, HPABCTBECHHBIMU U OKOJIOTHYCCKUMU HpO6J’IeMaMI/I.

Hoes npuknaonoti nanpasnennocmu. Kype pusmku npenmnosiaraet 3HakOMCTBO € HIMPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUH U 3aKOHOB.



Hoes sxonocuzayuu peannusyercs MOCPEICTBOM BBEACHUS DIIEMEHTOB COZAEp KaHUs,
HNOCBALIEHHBIX JKOJIOIMYECKMM Npo0OjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3sBUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO MPUPOJIOTIONIB30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha ypOBHE CpeIHEro o0Iero oOpa3oBaHHs
SBIISIOTCS (U3MUecKkue Teopuu ((HOpMHUpPOBaHHME MPEACTABICHUNA O CTPYKType HOCTPOCHHS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, I ONHUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLECCOB).

CHCTEeMHO-ISITEITLHOCTHBIN MOIX0J] B Kypce (PM3MKHM peamn3yercsl MPekKae BCEro 3a CUET
OpTraHM3aINHN AKCIEPUMEHTAIBHON JEATEIBHOCTH oOyuaronuxcs. st 6a3oBoro ypoBHsS Kypca
(GU3UKKU — ITO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpbIE B MporpaMme Mo (PU3UKEe OOBEAUHEHBI B OOMIMIA CIIMCOK
YUECHHUYECKUX TPAKTUYCCKUX paboT. BbliercHre B yKazaHHOM IEPEYHE JIaDOpPaTOPHBIX padoT,
MPOBOAMMBIX JJIE KOHTPOJS W OIEHKH, OCYIIECTBIISCTCS YYaCTHHKAMH 00pa30oBaTEIILHOTO
nporiecca UCXOs U3 0COOCHHOCTEH TUIAHUPOBAHKSI U OCHaIeHHus KabuHeTta (usuku. [Ipu sToM
oOecnieunBaeTcs OBJIAJCHHE OOYYaIOUIMMHCS YMEHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIIC/IOBAHHS 3aBUCHUMOCTEH (PH3MUECKUX BEIUYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE
MMPCAJIOKCHHBIX TUIIOTES.

Bosnbioe BHUMaHUE yAEISIETCS PEIICHUIO PACYETHBIX U KA4eCTBEHHBIX 3amad. [Ipu stom
JUTSL PACYETHBIX 3a71a4 TIPUOPUTETOM SIBJISIOTCS 3a/1a4M C SIBHO 3aJIaHHON (DU3MYECKON MOJECIBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasielna
Kypca, TaKk U UHTETPUPYS 3HAHUS U3 PA3HBIX pa3AesioB. JlJisg KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIIAIOTCS 3aJlaHusi Ha OOBACHEHHE TMPOTEeKaHWs (UIUYECKUX SBJICHHM W TPOIECCOB B
OKpYXKarolled >KU3HHU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJISi CUTYallMH MPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBaHusMu PIOC COO k MarepHaIbHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX INMPEIMETHOro KaOuHeTa (PM3MKHU WIH B
YCIOBUSAX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYyHOro LuKIiIa. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMmMe 10 (QHU3UKE YUYECHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.

JleMoHCTpallMOHHOE 00OpynoBaHHe (opMuUpyeTcs B COOTBETCTBUM C IMPUHIMIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00eCnednBaeT MOCTAHOBKY MEPEUYHUCIEHHBIX B IpOorpaMme Io
¢u3MKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIIEJOBAHMSI HM3y4aeMbIX SIBJICHUM M IPOIIECCOB,
HMIUPHYUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyJIOBaHUE Ul YYCHHYECKHX IMPaKTHYECKHX paboT ¢opmMupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdy€re OJHOTO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMHU HCJIIsIMU N3YUCHU A (bI/ISI/IKI/I B 06H_ICM O6paBOBaHI/II/I SABIIAKOTCA:



dbopMupoBaHHE HHTEpeca M CTpeMIIEHUs OOy4aromMXcs K HAydYHOMY H3YYEHHUIO MPHUPOJBI,
pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUI 0 HAYYHOM METOJIE MO3HAHUA M (DOPMHUPOBAHHE HCCIIEI0BATEIHCKOTO
OTHOLLIEHHUS K OKPYKaIOLIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yueHHs] OCHOB CTPOCHHS MaTepuu
U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoOBaHHE YMEHHI OOBSCHATH SIBICHUS C WCHOJIb30BaHWEM (DHU3MYECKHX 3HAHWNA W
Hay4YHBIX JI0Ka3aTEIbCTB;

¢dopmMHpoBaHUE TPENCTaBICHUH O poJid (PU3MKH AN Pa3BUTHs JPYTrUX E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOT .

JlocTokeHre 3TUX Iejield oOecreunBaeTCs pEIICHUEM CIEAYIOIIMX 3aJad B IpOIecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

npuoOpeTeHne CUCTeMbl 3HaHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYas MEXaHHKY, MOJICKYJSIpHYIO (U3HKY, OSJIEKTPOAMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTHI aCTPOPUIUKH;

dopMupoBaHHE YMEHUI NPUMEHSATH TEOPETHYECKHE 3HAHMS IS OOBSCHEHHS (PU3NYECKUX
SIBIICHUI B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PELIICHUN B TIOBCEHEBHOW YKU3HU;
OCBOEHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 3a/1a4 C SIBHO 3aJJaHHON (pru3n4ecKoi MOJeTbIo, 3a/1ad,
HOAPa3yMEBAIONINX CAaMOCTOATEIFHOE CO3JaHne (U3MYECKOM MOJeNHu, aJeKBaTHOW YCIOBHUSIM
3a/1a4H;

NOHMMaHWe (U3MYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHHUS HA OKPYXKAIOLIYIO CPENY;

OBIIQJICHUE METOJAMH CAMOCTOSITENIbHOTO TUIAHHUPOBAHUS M TPOBEACHUS  (PU3HMUECKUX
9KCIIEPUMEHTOB, aHAIM3a M WHTEPIPETalud WHPOPMAIMU, OINPEICICHHUs JIOCTOBEPHOCTH
HOJTY4EHHOTO Pe3yJIbTara,;

CO3JJaHME YCJIOBUHM sl Pa3BUTHS YMEHHH MPOEKTHO-HCCIIEOBATENBCKON, TBOPYECKOM
NEeSITETTHHOCTH.

Ha wu3yuenue ¢usuxu (6a30BbIii ypoBEHb) Ha YpPOBHE CpPEAHEro o0Iero odpazoBaHMS
orBoautcst 204 yacoB: B 10 kmacce — 102 uaca (2 yvaca B Hememo +1 uac ,popmupyemas
y4acTHHKaM U 00pa30BaTelbHBIX OTHOIICHUH ), B 11 kimacce — 102 yaca (2

yaca B Hezenmo +1 gac, hopMupyemast yuaCTHUKaM U 00pa30BaTeIbHBIX OTHONICHHIH ).
[Tpennaraemslii B mporpaMme o pu3nKe NepedeHb JJabopaTOPHBIX U MPAKTHUECKUX padoT

SBJISIETCS PEKOMEHIOBAaHHBIM, YYHMTENb JI€laeT BbIOOp MpOBeAEHUs 1a0OpaTOpHbIX paldoT U
OTIBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

COJAEPKAHUE OBYYEHUSA



10 KUIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'0 O3HAHMS

®usnka — Hayka o npupone. Hayunble MeToabl Mo3HaHUs OKpysKarouero mupa. Ponb
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MOI[GJ'II/IpOBaHI/IC (1)I/IBI/ILIGCKI/IX SIBIICHUI H IMpoHIecCCoOB. HaquLIe runore3pl. Ou3udecKue
3aKOHBI 1 TCOPHHU. FpaHI/II_II)I IIPUMEHUMOCTH (1)I/ISI/ILIGCKI/IX 3aKOHOB. HpI/IHHI/IH COOTBECTCTBHA.

Ponp u mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaznoroBble ¥ IUQPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE JaTUYUKHU.

Pasznea 2. MexaHuKa
Tema 1. Kunemamurka

Mexanndeckoe JABHXXCHUC. OTHOCHUTENBLHOCTE MEXaHHUYECKOr0 JBHXXCHUA. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpefHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOYKH, MX NPOEKLUH Ha OCH CHUCTeMbI KoopAuHAT. CII0)KEHHE NEPEMEIEHUN U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpPsSMOJIMHENHOE nBIKeHUEe. ['paduku 3aBHCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NIEPEMEILIEHUS MAaTEPUAIIBHOM TOUKU OT BPEMEHH.

CBoOogHOE nasieHue. Y CKoOpeHrue cBOOOIHOTO MaeHUs.
KpuBonuHueiliHoe paBukeHHE. JI[BM)KEHME MAaTEpHAIBHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u

gacToTa obOparieHus. LIeHTpocTpeMHUTENbHOE YCKOPEHHE.

Texumueckne yCTpOfICTBa U TPAKTHYCCKOC TIPUMCHCHHEC: CIUIAOMETP, JIBUKCHHUC
CHapsA 0B, HCIIHBIC U peMéHHLIe nepeaavn.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHK JBUKECHUSI.
[IpeoOpa3zoBanme MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEeHHOM IIPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpomIeHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaACHHUS.



Hanpasnenue ckopocTu MpH IBUKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1IEJIbIO OMPE/IeICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOIICHHS ~ MEXAY  MyTSAMH,  HPOMJACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHbIE PpPaBHBbIC IPOMEXKYTKHM BpPEMEHH MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

W3ydeHue ABM>KEHUS LIApUKa B BSI3KOM YKUIKOCTH.

W3yueHue ABUKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ['anunes. Ilepseiii 3akoH HeroToHa. MHEpUMaBbHBIE CHCTEMBI
OTCU€Ta.

Macca Ttena. Cwuna. [lpuHuun cynepno3unuu cui. Bropoit 3akon HeroTona st
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTepralibHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.
Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Buabl tpenus (mokosi, ckojbkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokost. Koaddumument tpenns. Cuna conpoTuBieHus
IIPY JIBUKEHHUM TENa B )KUAKOCTU WM rase.

HOCTyrIaTeJ'ILHOC " BpalllaTCJIIbHOC ABUKCHUC a0COJIFOTHO TBép)IOFO TCI1a.

MoOMEHT CcHJIBI OTHOCHTENBHO OCH BpameHus. [lmedo cuiibl. YcCaoBusi paBHOBECHS
TBEPAOTO TeJA.

TexHuueckue YCTpOﬁCTBa U  TPAKTUYICCKOC IMPHUMCHCHUC: MMOAIIWUIIHUKH, IABUKCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBiEHME NHEPIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEJ.
Bropoii 3akon Herorona.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiuii.



HeBecomocTs. Bec Tena nmpu yCKOpeHHOM MOAbEME U TTAJICHUH.
CpaBHeHME CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKCHUSI.
VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buapl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
W3yuenue aBmxeHUs OpycKa IO HaKJIOHHOW TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B MPYKUHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

Uccnenoanue ycioBuil paBHOBECUS TBEPAOTO TEJNA, UMEIOIIETO OCh BPALLICHUS.
Tema 3. 3akonwl cOXpaneHus 6 MexaHuke

I/IMHy.TIBC MaTepHaHBHOﬁ TOYKH (Tena), CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. I/IMHy.]'IBC CHJIBI U
N3MCHCHHUEC UMITYJIbCA TCJIA. 3aKkoH COXpPaHCHUS UMITYJIbCA. PeakTuBHOE ABMKCHUE.

Pabora crinel. MOIIHOCTE CHJIBL.

Kunernueckast sHeprus MaTepuanpbHOW TOYkH. Teopema 00 HM3MEHEHMM KHHETHUYECKOU
SHEPIHH.

[Torennmanbaas sHeprus. [loTeHmansHas sHeprus yrnpyro aeGopMupoBaHHON MPYKHHBIL.
[TorennuanbHas sHEprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnnanbHBIE M HEMOTECHIIUMAIBHBIEC CHIIBL. CBs3b pa6OTBI HCIIOTCHIMAJIBHBIX CHII C
W3MEHEHHEM MEXaHMIECKOMN SHEPTHUU CUCTCMBI TCIIL. 3akoH COXPAaHCHUSA MEXaHHUYECKOM OHCPIUH.

anyme " HCYIIPYTHEC CTOJIKHOBCHU.

TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONEp, NMPYKUHHBIN
IIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[Tepexon mOTEHIIMATHHON YPHEPTHH B KHHETHUECKYIO M OOpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenne abCONMIOTHO HEYNPYroro yaapa ¢ IOMOIIBIO JBYX OJIMHAKOBBIX HHUTSIHBIX
MAasITHUKOB.

HccnenoBanue CBs3U paGOTBI CHJIBI C M3MEHEHHEM MEXaHHUYeCKOu OHCPIruM TCJIa Ha
MMPpUMEPEC PACTAKCHUA PC3UHOBOI'O KT'yTa.



Pazgea 3. MoJsiekyJsipHasi pM3uKa 4 TEPMOJAMHAMMUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcCHOBHBIE IT0JIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH U UX OIBITHOE OOOCHOBAHUE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJienu CTPOCHHS Ta30B, JKMAKOCTEH M TBEPABIX Tel M OOBSACHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoamdecTBo BemiecTsa.
[TocTostnnas ABorajipo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanpHoro raza. OCHOBHOE YPaBHEHHME MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHU
uaealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOW »HEepPruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3omporiecchl B UcaibHOM Tas3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. I paduyeckoe mpeacTaBieHe U30MPOILIECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOLIME JIMCKPETHOE CTpOEHHE BemiecTBa, ¢ororpadhuu MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OmnpiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mopnens onsira IITepHa.

OnbIThI, 1OKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.
Monens, nirocTpupyronias Npupoay AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UCAIbHOTO Ira3a, U30MPOIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3/yXa B KJIAcCHOW KOMHAT€ Ha OCHOBE M3MEpEeHHH 00BEMa
KOMHATHI, TaBJICHHUSI U TEMITEPaTyphl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMeTpaMU COCTOSIHUS Pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cucteMa. BHYTpEHHsA SHEpPrusi TEPMOJAMHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprusi 0lHOAaTOMHOTO

HjaeajJbHOro rasa. Buasl TCILIONCpCaaqn: TCINIOIIPOBOAHOCTE, KOHBCKIIUS, U3JTYUCHHUC. Y aenbHas
TEIMIOEMKOCTh BEIIECTBA. KomndecTBO TENIOTH IIpu TCIuIonepeaayc.



[Tonsitue 00 ammabGatHoM mpouecce. IlepBeiii 3akoH TepMmomuHamuKu. [IpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMHUKHU K H3ompoleccaM. [ 'paduueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOGpaTuMocTh NpoLEeccoB B IPUPOJE.
Tennosble MamuHbl. [IpyHIKIBL JelicTBUS TEMIOBBIX MalliuH. [IpeoOpazoBanus sHepruu B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictust teruoBoid Mammubl. Lukin KapHo n

€ro KOB(l)(bI/II_II/ICHT IIOJIE3HOTO ,Z[CI;'ICTBPIﬂ. DKOJIOTHYECKHE HpO6JICMBI TCIINIOOHEPICTUKH.

TexHuueckue YCTpOICTBA M MpPaKTHUYECKOE IMPUMEHEHHUE: JIBUraTellb BHYTPEHHETrO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEW SHEpPruu Tejla MPH COBEPUICHUH DPAOOTHI: BBUIET MPOOKU U3
OYTBUTKH TIOJ ACWCTBHEM C)KATOro BO3/yXa, HarpeBaHue 3Qupa B JIATYHHOH TPYyOKe MyTEM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpEHHEH sHepruu (TeMiepaTypsl) Tela Mpu Teruionepeaaye.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Moenu mapoBoii TypOWHBI, IBUTATENISI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

H3mepeHue yaenbHOM TermIoEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn éewjecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHaeHcanus. Vicnapenue u kuneHue. AGCOMIOTHAS U OTHOCUTENbHAS
BJIQXKHOCTHh BO3Ayxa. HachlmeHHbI map. YaenapHas TemioTa mapoodpazoBaHUs. 3aBHUCUMOCTD
TEeMITepaTyphbl KUTICHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopgHbie Tena. AHU30TPONHS CBOMCTB KPHUCTAJLIOB.
Kunkue xpucramnsl. CoBpeMeHHBbIe MaTepHuanbl. [lnaBneHue u Kpucramnuszanus. YIenbHas
TeruioTa miasiaeHus. Cyonumanusi.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHu4yeckne YCTpPOWCTBA W MPAKTHYECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJOTUMU TIOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAHOMAaTePHAaJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kumnenue IIpU MOHUKCHHOM JaBJICHUH.

CniocoOb1 U3MEpEeHUs BIAKHOCTH.



Habmroenue HarpeBaHus U MJIaBICHUS KPUCTAINTMYECKOTO BELIECTBA.
JleMOHCTpanys KpUCTalIoB.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3mepenrie OTHOCUTENBHOM BIIaXKHOCTH BO3/TyXa.
Pa3zgea 4. diekTpoauHaMuKa
Tema 1. Dnexmpocmamuka

ONeKTpU3anusa TeJl. OJEeKTpUYecKui 3apsa. JBa BHaa dSIEKTPUUYECKUX — 3apsJIOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue  3apsgoB.  3akoH Kymona. TodeuHbIl  3l€KTpUYECKUN  3aps.
OnekTpuueckoe moje. Hampsxk€HHOCTh 3iekTpudeckoro mojis. [lpuHuun cynepno3unuu

QJICKTPHUUCCKUX roJiel. JInanm HaHpH)KéHHOCTI/I QJICKTPHUYCCKOI'O ITO0JIA.

PaGora cun QJICKTPOCTATHYCCKOI'0  IIOJIA. ITorenmuan. Pa3HOCT, MOTEHLMANIOB.
HpOBOI{HI/IKI/I W JUIJICKTPHUKU B DJICKTPOCTATUYCCKOM IIOJIC. I[I/IE)JIGKTpI/ILIeCKaﬂ IMPOHUIACMOCTD.

OnektpoéMkocTb. KonaeHcaTop. DIEKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEprus
3apsHKEHHOTO KOHJIEHCATOopa.

TexHuueckue yYCTpPOHCTBA M IPAKTUYECKOE IMPUMEHEHME: 3IIEKTPOCKOI, 3JIEKTPOMETP,
3JIEKTpOCTaTUYECKasl 3alllUTa, 3a3eMJIEHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOp, KOMHWPOBAIbHBIN
anmapar, CTpyMHBIM IIPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3anmoaeicTBie HadIeKTPU30BAHHbIX TEN.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JIMdNIeKTPUKY B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTh 3J'IeKTpOéMKOCTI/I IIOCKOI'0  KOHJACHCATOpa OT IUIom@aad IIJIaCTUH,
pacCToOdHNA MEKAY HUMHU U )II/IaJ'IeKTpI/I'-IeCKOI\/II IMPOHUIIACMOCTH.

DHeprus 3apsKEHHOT0 KOHIAEHCATopa.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannwtit 31ekmpudeckuti mok. Toku 6 paznuunvix cpeoax

DJNIEKTPUUYECKHUI TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKa. McTouHMKHU TOKa.
Cuna toka. IlocTOSIHHBIH TOK.

Hanpspkenue. 3akon Oma st ydacTka Lenu.

:‘)J'IeKTpI/ILIeCKOC COIIPOTUBJICHUC. y,I[eJ'IBHoe COIIPOTHUBJICHUE B€HOICCTBA.
HOCJ’IC,I[OB&TCJ'IBHOG, napaajiCJbHOC, CMECIIAHHOC COCAUMHCHUE IIPOBOJHHNKOB.

Pa6oTa snekrpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCTh 3IEKTPUIECKOTO TOKa.

DIIEKTPOABUKYILAsA CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHMKA TOKA. 3akoH OMa miis
MOJIHOM (3aMKHYTOM) 3siekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DIIeKTPOHHAs MPOBOAUMOCTD TBEPABIX METAIUIOB. 3aBUCHMOCThH COITPOTUBIICHUSI METAIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBEHHass M TpPUMECHas MPOBOJUMOCTH IMOJIYHPOBOIHHUKOB.
CgoiictBa p—Nn-nepexoaa. IlonynpoBogHUKOBbBIE TPUOOPHI.

DJIEKTPUYECKH TOK B pacTBOpax M paciulaBax 3JIEKTPOJMTOB. ODJIEKTPOIUTHYCCKAs
JUCCOITHAITUS. DIIEKTPOJIN3.

DJeKTpruyYecKuil ToK B razax. CaMOCTOATENIbHBIN U HECAaMOCTOATENIbHBIN pa3psia. MoaHus.
ITma3zma.

TexHUYeCcKrEe yCTPOMCTBA U MPAKTHYECKOE MPUMEHEHHNE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKYyMHBIA  JHOJ, TEPMHUCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYTIPOBOXHUKOBBIN IUOJ, TAJIbBAHUKA.

Llemoncmpayuu

HSMGpGHl/Ie CHUJIBI TOKA W HAIIPSIKCHU .

3aBHCHMOCTD COIIPOTUBJICHUA NUWIMHAPHUYCCKUX [MPOBOAHUKOB OT [JIMHBI, IIJIOIIAAN
MOIICPECUYHOTO CCUCHUSA U MaTCpUaJia.

CMmemanHoe COCAUHCHUEC ITPOBOAHUKOB.

[IpsiMoe u3MepeHue 3IIEKTPOABHKYIIEH cuibl. KOopoTkoe 3aMblkaHHE TaJlbBaHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUS.

3aBHCHMOCTD COMMPOTUBJICHUA METAJIJIOB OT TEMIICPATYPEI.
HpOBO,Z[I/IMOCTB OJICKTPOJIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.



OaHOCTOPOHHSIS MPOBOAUMOCTD THO/IA.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3yuenue cMeaHHOTO COeIMHEHHS PE3UCTOPOB.

N3Mepenne  2NEKTPOABMKYLIEM CHJIBI HMCTOYHHMKA TOKA W €r0  BHYTPEHHETO
COIIPOTHUBJICHHUSL.

Hab6monenue anexrpoinusa.
Me:xknpeamMeTHbie CBI3H

N3ydyenune xypca ¢usuku 0azoBoro ypoBHs B 10 kiacce OCyLIECTBISETCS C y4ETOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nouwsamusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBIICHUE, HAy4YHBIA (DakT, rumore3a, QuU3WUecKas BEIMYWHA, 3aKOH, TCOpHs, HAOIIOICHHE,
3KCTIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHUe CUCTEMbl ypaBHEHUM, JuHeiHas ¢QyHKuusa, mapabdona,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPbl M HUX MPOEKIHMH HAa OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonocusa: Mexannueckoe ABWKEHUE B XKHUBOH mpupone, nuddysus, ocMoC, TEII000MEH
JKUBBIX OpraHU3MOB (BHJIbl TEILIONEPENIAaUYH, TEIJIOBOE PABHOBECUE), FIEKTPUUECKUE SIBJICHUS B
JKUBOU IIPUPOLE.

Xumus. AUCKPETHOC CTPOCHUC BCHICCTBA, CTPOCHUC aTOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJIAApHass Macca, TCIIJIOBBIC CBOMMCTBA TBépI[I)IX TECII, )I(I/I}IKOCTGﬁ U Ta30B, JJICKTPHUYCCKHUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKAsA AUCCoUalua, raJiBaHuKa.

TI'eoepaghus: BNaxKHOCTH BO3]lyXa, BETPbI, OapoOMeTp, TEPMOMETP.

Texnonoeus: peodpazoBaHKe JABUKEHHUN C UCHOJIb30BAHUEM MEXAHHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, WCIOJIb30BAHUWE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATEb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MAaTEPHAIIOB, B TOM UYHUCIIE
HaHOMATEepHAJIOB, W  HAHOTEXHOJIIOTWMH,  JJEKTpOCTaTHYECKass  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, JJIEKTpOHArpeBaTeibHble MPUOOPHI,
AIIEKTPOOCBETUTENbHbBIE PUOOPHI, TaTbBAHUKA.

11 KUIIACC

Paszgea 4. diekTpoauHaMuKa



Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3auMOJEHCTBUE MOCTOSHHBIX MarHMTOB. MAarHutHoOe MoOJIE.
Bekrop MaruuTHOM MHAYKIMU. [[pUHIUIT CYNIepIIO3UIIMM MarHUTHBIX MOJIeH. JINHMU MarHUTHOM
uHayknuu. Kaptuna amHui MarHiTHOM MHYKIIUU TTOJIS IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1ojie MpPOBOJHUKA ¢ TOKOM. KapThHa JMHMA WHIYKIUKW MarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO IPOBOJHHUKA M 3aMKHYTOIO KOJBLEBOI'O MPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna JlopeHma, e€ MoAylb M HampaBlieHHE. J[BHKEHUE 3apsHKEHHOM YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenma.

SIBneHne DNEKTpOMarHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM WHIYKLUH.
DNEeKTPOABUKYLIAs CHJIa MHAYKLMHU. 3aKOH 3JIEKTPOMarHuTHON uHAykuuu dapanes.

BpreBoe QJICKTPHUUYCCKOC II0JIC. QHCKTPOI[BI/I)KYH_IaSI CuJla HMHAYKIIMK B IIPOBOJHHUKCE,
ABMIKYIIEMCH ITOCTYIATCIIBHO B OAHOPOJHOM MArHUTHOM II0JIC.

[IpaBuio Jlenna.

NHayKTUBHOCTD. fIBJI€HHE CAMOUHAYKLIMH. DJIEKTPOABUKYILASI CHJIa CAMOMHYKIUU.
DHeprusi MarHUTHOTO MOJIsl KATYHIIKHA C TOKOM.

DNIeKTPOMarHuTHOE TOJIE.

Texumueckne yCTpOﬁCTBa U  TOPAKTHYCCKOC TIPHUMCHCHUC: TIOCTOSAHHBIC MArHHWTHI,
SJICKTPOMArHUThI, SJICKTPOABUTATECIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL], MHAYKIIMOHHAA T1€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHHWE AJIIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.
JIuHUY MHIYKIIUY MarHUTHOTO TIOJIS.
B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.
SIBlIeHME DNEKTPOMArHUTHOW UHAYKIUH.

ITpaBuio Jlenua.

3aBHCHMOCTD SHGKTpO)IBI/I)KyHIeﬁ CHUJIBI MHAYKIIMK OT CKOPOCTU HU3MCHCHUA MArHuTHOTO
IIOTOKaA.



SIBneHue caMOMHAYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3y4yeHre MarHuTHOT'O TOJISl KaTYIIKH C TOKOM.

HccnenoBanue eiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON UHAYKIUH.
Pa3pean 5. Kosie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomazcHumHvle KOaeoanus

Konebarenbnass cucrema. CBoOoaHble MexaHuyeckne kojeOanus. ['apmoHnyeckue
konebanus. Ilepuon, dactora, ammutyaa U ¢dasza konebGanuil. IlpyXMHHBII MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPY TAPMOHUYECKHUX KOIeOaHUIX.

KoneGartenbupiit  koHTyp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHHS B UA€aIbHOM
KOJIOATeIbHOM KOHTYpe. AHAJNOTHS MEXIy MEXaHWYeCKUMH | DJIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH cOXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIIbHOM

KOHTYpE.

[IpencraBienue o 3aryxaroumx KojeOaHMsIX. BBIHYXIEeHHbIE MeXaHUYECKHUE KOoJeOaHMs.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[TepemennbIil Tok. CUHycOUJANIbHBIN NepeMEHHbI TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpancopmarop. IlpousBoacTBo, mepenaya W HOTpeOIEHUE DIEKTPUUYECKOH SHEPrum.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKTpodHepruu. KynbTypa wucnoiab3oBaHus

SJICKTPOSHEPTHUU B MMOBCEOHEBHOM KU3HU.

TexHuueckue YCTpOﬁCTBa U TIPAKTUUCCKOC MNPHUMCEHCHUC!: BHGKTpI/I‘leCKI/Iﬁ 3BOHOK,
TCHCPATOp NMEPEMCHHOTO TOKA, JIMHHUU JJICKTPOIICpCaay.

Llemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeabHONU CHCTEMBI (IPYKUHHBIA MM MaTeMaTH4eCKUn
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.
HccnenoBaHue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.
Habmronenue pe3onanca.

CBOOOTHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumorpaMMbsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHM) JUIs
AIIEKTPOMArHUTHBIX KOJIeOaHUH.



Pe3onanc Ipu 1OoCI€A0BATCIIBHOM COCAMHCHUH PE3UCTOPA, KATYIIKHM HHAYKTHBHOCTU H
KOHACHCATOopa.

Monenb TUHUY 3IIEKTPOIIepe1adH.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MaJIbIX KOJeOaHU Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne mepeMEHHOr0 TOKa B 1LENU W3 TOCIEI0BAaTeIbHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexannueckue BOIHBI, YCI0BUs pactipoctpanenus. [lepuon. CkopocTh pacnpocTpaHeHuUs
W JjuuHA BOJHBL [lomepedHble W MpoONOJIbHBIC BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUSI W3JIYy4EHHS 3JIEKTPOMAarHUTHBIX BOJH. B3anmuHas
opueHranusi BekTOpoB E, B, V B anekTtpoMaruutHoOi BosiHe. CBOWCTBAa 3JIEKTPOMATrHUTHBIX
BOJIH: OTpaK€HHE, IpeJIOMJICHUE, NoJsapu3anusa, audpakuus, uHTrepdepeHius. CKOpPOCTh

SJICKTPOMArdMTHBIX BOJIH.

[IIkana 31€KTPOMArHUTHBIX BOJH. IIprMeHeHHe 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNeKTPOMarHUTHOE 3arps3HEHNE OKPYKaroIIe Cpeibl.

TexHuueckue yCTpoiiCTBa M IMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJlbHbleé MHCTPYMEHTHI,
YJIBTPa3BYKOBasl JIMAarHOCTHMKA B TEXHHKE W MEIULMHE, pajap, PaauONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neys.

Llemoncmpayuu

OO0pa3oBaHue U paclpoCTPaHEHHUE MOMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmoienue orpaskeHus 1 NpeoMIIeHHS] MEXaHUUECKHUX BOJIH.

Hab6nronenue nuntepdepeHuu u 1uppakiini MEXaHUIeCKUX BOJTH.

3BYKOBOH pE30HAHC.

HabGmronenne cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHa C aMIUIMTYIOW M YacTOTOH
KOJICOAHUIA.



HccnenoBanne  CBOWCTB — AJIGKTPOMArHUTHBIX — BOJH:  OTPaXXCHHE, TIPEIOMIICHHE,
noysipu3anus, Audpakius, THTephepeHITns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmMonnHeliHOe pacpoCTpaHEHUE CBETA B OJTHOPOJHOM cpee.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHBI OTpakeHUs cBera. [locTpoeHue H300paKCHUH B ILIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHBI TpeJIOMJICHUST CBeTa. AOCONIOTHBIM  MOKa3arelb
npeiomieHusi. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIid yroj IOJHOTO BHYTPEHHETO
OTpaKEHHS.

Hucnepcus cseta. CiioxxkHbll cocTaB O6enoro cera. L{ser.

CoOuparomue W pacceuBaromye JITUH3BL. ToHKasg JsmH3a. DOKYCHOE pacCTOSHHE U
ONTUYECKasl CHJIa TOHKOM JUH3BL. [locTpoeHune n3o0pakeHuil B COOMPAIOIINX U PaCCEUBAIOIINX
nuH3ax. GopMyna TOHKOH JIMH3BL. Y BEJIMYCHHE, JaBAeMOE JTHH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHYECKOM ONTHUKH.

BonnoBas onrtuka. HMurepdepenuus cBeta. KorepeHTHble HCTOYHUKU. Y CIIOBHS
HaOJI0IeHNST MAKCHMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX

KOI'CpCHTHBIX HCTOYHUKOB.

Hudpakmus cera. JudpakuuonHas pem€rka. YciaoBHe HaONIOJEHUS TIaBHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMATUYECKOTO CBEeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoicTBa W MPAaKTUYECKOE NpPUMEHEHHE: OUKHM, Jyna, (oToamnmapar,
IPOEKIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHASI OITHKA, JAU(PPAKIMOHHAS
pEIETKA, IOJIAPOnL.

Llemoncmpayuu

[IpssimonuHeHOEe pacnpoCTpaHeHHe, OTpPaXKEHHWE M TperoMieHue cBera. OnTHueckue
npUOOPBHI.

ITonmHOoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.
HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.
Mopenun MUKpPOCKOIIa, TeIECKomna.

Hab6nronenue natepdepeHIiinm creTa.

Hab6nronenue nudpakuuu cBera.

Ha6moz[eHne AUCIICPCHUU CBETA.



[TonydyeHnne cnekTpa ¢ HOMOIIBIO IPU3MBI.

[Tomrydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenne noka3aresns IpesioMICHUS CTEKIIA.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3AX.

Habmronenue nucnepcuu cBera.
Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH

I'paHnLBI IPUMEHMMOCTH KJIACCUYECKOM MexaHuku. llocTymarsl crnenualbHOW TEOpUU
OTHOCHUTEJIbHOCTH: HHBAapUAHTHOCTh MOJYJISL CKOPOCTH CB€Ta B Bakyyme, MPUHLUI
OTHOCHUTEJILHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIllEHUE IJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YAaCTULIBI. DHEPIHs OKOSI.
Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmeol K6anmoeoii onmuKu

®oronsl. Gopmyna [Inanka cBs3u sHEPrUM (POTOHA C €r0 YACTOTOM. DHEPTUS U UMITYJIbC
¢doroHa.

OtkpbiTne U uccaenoBanue (otordpdexra. Ombitel  A. I'. CroneroBa. 3akoHBI
doroaddexra. YpaBHenue DitHmTeitHa 1 porosdpdexra. «KpacHas rpanuna» gorospdexra.

Hasnenue ceera. Onpite [1. H. JIeOGenena.

XUMHYECKOE JelICTBUE CBETA.

TexHuueckue YCTpOﬁCTBa U TPAKTUYICCKOC IPHUMCHCHUC!: (I)OTOBJ'IGMCHT, (I)OTOI[&T‘II/IK,
COJIHCYHasA 6aTapeﬂ, CBETOJHOI.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IIMHKOBOH TIACTUHOM.
HccnenoBanue 3ak0HOB BHEIIHETo GpoToaddexra.
CBeToano.

Conneunas Oarapes.



Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuro o -uactuil. [lmanerapHas
mozenb atoMa. [locrynarer bopa. U3nydenue u nornomieHue (GOTOHOB MpH Hepexoje aToMa ¢

OJIHOTO YypOBHS »HEpruu Ha Jpyroil. Buapl cnextpoB. CHekTp YpOBHEHl SHEpruu aroma
BOZOpPOJA.

BosHoBbie cBoiicTBa yactuil. Bonuel ge bpoiinsa. KopnyckynspHO-BOTHOBOW JTyaau3M.
CrioHTaHHOE U BBIHYXKJIEHHOE HU3ITyueHUE.

TexHudyeckue yCTpPOMCTBA M IIPAKTUYECKOE IIPUMEHEHHWE: CIIEKTPAJIbHBIA  aHaIu3
(criexTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopguenb onbiTa Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Hab6mronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Habmtoienue nuHenvyaToro cexkTpa.

Tema 3. Amommnoe aopo

DKCIEPUMEHTHI, JTIOKa3bIBAIOIITNE CJI0’)KHOCTh CTpOEHHUs  sijpa. OTKpbITHE
panuoaktuBHOCTH. OnbITHl Pe3epdopaa mo onpeneneHno cocraBa paaAuoakKTUBHOTO H3TYUEHUS.

CsaoiicTBa anbda-, 6era-, raMma-u3aydeHus. BnusHue paJuoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HelTpoHa. HyknmonHas mozens snpa ['eiizen6epra—Banenko. 3apsig
anpa. MaccoBoe uuncio siapa. M3oTomnsl.

Anbda-pacnaa. DIeKTpOHHBIH M MO3UTPOHHBIN Oera-pacnaa. ['amma-uzinydeHue. 3aKkoH
PaMOaKTUBHOTO pacraja.

OHeprus cBS3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepubiii peaktop. Tepmosinepubiii cunrte3. IlpoOiaemMbl M NEpPCHEKTUBHI  SAEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.

SJ'ICMGHTapHLIC YaCTHUIIEBI. OTKpLITI/IC o3uTpOHaA.
Mertoanl Ha6J'IIOILCHI/I$I U pCerucTpanmu 3JICMCHTAPHBIX YaCTHUII.

(I)YHI[EIMCHT&HBHBIC B3aUMOAEUCTBUA. ENMHCTBO (I)HBH‘-ICCKOﬁ KapTUHBI MUpa.



TexHuueckrue yCTpONCTBAa M MPAKTHYECKOE NMPUMEHEHHE: O3UMETP, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).
Paznen 8. DiieMeHTHI ACTPOHOMMH M ACTPOPUIUKH

Ortanbl  pa3BUTUS  acTpoHOMHUM. llpuknagHoe W MHUPOBO33PEHYECKOE 3HAUEHHUE
ACTPOHOMHUHU.

Bun 38é3nH0T0 HebOa. Co3Be3nus, sipKue 3BE3/bI, ITIAHETHI, UX BUANMOE JIBIKEHUE.

CounHeuHas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruum CosHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIC XapaKTEpUCTUKH. JlMarpaMma «CIEKTpaJbHBIA KIACC — CBETUMOCTBY». 3BE3IBI
[JIABHOW TIOCJIEIOBATEIIBHOCTU. 3aBUCHUMOCTb «Macca — CBETHMMOCTb» JUId 3BE3] IJIaBHOM
MOCJIEI0BAaTeNbHOCTH. BHyTpenHee cTpoeHne 3BE3a. CoBpeMeHHBIE NPEICTABICHHS O

MIPOMCXOXKICHUH | 3BoJronMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Muneunsiii [1yTe — Hama ["anaktuka. [lonoxenue u neuwxenune Connua B ['anaktuke. Tumbl
rajakTuk. PaguorasakTuku u kBazapbl. YEpHbBIE ObIPHI B SAPAX FalaKkTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon XaO6ma. PazOeranue ramaktuk. Teopus
Bonbiioro B3psiBa. PennkToBoe n3nydeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

Habmronenns HEBOOPYKEHHBIM TJ1a30M C UCIOJb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, mianer, Miaeunoro Ilyrtu.

O0o0maroniee NOBTOpeHUE

Ponbp ¢u3ukn M acTpOHOMMHM B 3KOHOMUYECKOH, TEXHOJOTHYECKOW, COIMAbHOU H
THYECKOH cdepax [IesATETbHOCTH 4YelOoBEeKa, pojlb M MecTo (U3MKM M aCTPOHOMHMU B
COBpPEMEHHON Hay4yHOW KapTHHE MHpa, pOib (UINYECKON Teopurn B (OPMHUPOBAHUU

npecTaBiIeHut 0 PU3MYECKON KapTUHE MHUPa, MECTO (PM3UUECKOM KapTHHBI MHUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIEHUN O IPUPO/IE.



MexnpeaMeTHbie CBS3U

N3yuenne kxypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocymiecTBisieTcst ¢ y4€ToM
COZIEPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTUK{, OHOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoswxcnpeomemuvie nousmus, CBA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOrO IMO3HAHMS:
SBJICHWE, Hay4yHbIH (akT, Tumore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHus, HaOIIOJICHHE,
AKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHHH, TPUTOHOMETpUYECKHE (YHKUIMHU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTIOHOMETPUUYECKOE TOXKJECTBO, BEKTOPBl M HX
IPOEKIMY HAa OCU KOOPJAMHAT, CIIOKEHHE BEKTOPOB, IPOU3BOJAHBIE 3JEMEHTapHBIX (DYHKIMIA,
NPU3HAKYA TOJ00HS TPEYTOJIbHUKOB, OTPEICICHUE TUIOMIAIU TNIOCKUX Uryp U 00bEMa Tel.

buonocus: snexTpuyeckue SBIEHUS B JKUBOM MPHUPOAE, KoJeOaTeIbHbIE [BUKECHHUS B
KUBOW IpPUPOJE, ONTUYECKHE SBJICHHMS B >KMBOM NpuUpoje, ACHCTBUE pajualldid Ha >KUBBIE
OpraHU3MBlI.

Xumusi: CTpDOEHHE aTOMOB U MOJIEKYJ, KpPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghus: MarHUTHBIE TONOCA 3€MJTH, 3aJIe)KU MarHUTHBIX pyH, GoTochEéMKa 3eMHOU
MOBEPXHOCTH, MPECKa3aHNe 3eMIICTPSCECHUH.

Texnonozus: IMHUMA DIIEKTPOIEPENay, T€HEPATOP IEPEMEHHOIO TOKA, JJIEKTPOJBUIaTEb,
WHAYKIMOHHAs TeYb, pajgap, paauoNnpHEMHUK, TeNeBHU30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIMOHHBIH arnmapar, BOJOKOHHAs ONTHKA, COJIHEeUHas OaTapes.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA



OcBoenue ydeObHOro mpenmera «Pusnka» Ha ypOBHE CpEIHETro OO0IIero oOpa3oBaHUS
(6a30BBIf  YpPOBEHB) JIODKHO  OOCCTHEUHUTHh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06p330BaT€HBHBIX PC3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE PE3yNIbTaThl OCBOEHHS y4deOHOro mpenmera «@Du3HMKa» TOIHKHBI OTpa)KaTb
TOTOBHOCTh M CIIOCOOHOCTh OOYYalOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
HO3HI_[I/ICI>'I JINYHOCTH, cCUCTEMOU OCHHOCTHBIX OpHCHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXKIIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IICHHOCTSM  POCCHICKOTO  OOIINECTBa,
paciupCHUC KU3HCHHOI'O OIIbITa W OIbITa ACATCIBHOCTU B IPOLCCCEC pCaln3alilii OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHOM JESITEIbHOCTH, B TOM YUCIIC B YACTH:

1) rpaxIaHcKoOro BOCHIUTAHUS:

c(hOPMUPOBAHHOCTh  TPAKAAHCKOM TMO3MIMUMU  OOYy4YaIOIMIErocsi KaK aKTUBHOTO W
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPAJUIMOHHBIX OOIEYETOBEUECKUX T'YMaHUCTHUECKUX M JIEMOKPATUYECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIBHOCTh B HHTEpECax TPaKIAHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIIPABIIEHUH B 00pa30BaTEILHOM OpraHU3aInu;

YMCHUC B33HMOIIGI7[CTBOB3,TB C COMaJIbHBIMU MHCTUTYTaAaMU B COOTBETCTBUU C UX q)yHKHI/IﬂMI/I n
Ha3HAa4YCHUCM,

TOTOBHOCTb K TYMaHUTapHO! U BOJOHTEPCKOM EATEIBHOCTH;
2) IaTPHOTHYECKOT0 BOCITUTAHMSI:
c(OpMHPOBAHHOCTh POCCUMCKON I'PpaXKTaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

ONECHHOCTHOC OTHOMICHUC K TOCYAapCTBCHHBIM CHMBOJIAaM, IOOCTHIXCHUAM pOCCI/II\/’ICKI/IX
y‘IéHHX B oOJracTu (1)I/I3I/IKI/I 1 TCXHHUKHU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:
c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSCh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B JEATEIBbHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa1a B IOCTPOEHHE YCTONYHUBOTO OYIyIIero;
4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIIEHUE K MUPY, BKIIOUasi 3CTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO
¢du3uuckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:



UHTEpEC K pa3iuyHbiM cdepam MpohecCHOHATBLHOW IESTEeIBHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOp Oymaymien
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHUIO U caMO00pa3oBaHHIO B 00JacTu (PU3MKH Ha
NPOTSKEHUH BCCH KH3HU,

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

c(OpPMUPOBAHHOCTh HKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJIOOATBFHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

IUIAaHUPOBaHUE M OCYILIECTBIICHHE ACUCTBUII B OKpyXarolled cpele Ha OCHOBE 3HAHHUSA
L[eJIe YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacimpCHue OIblTa JACATCIbHOCTH 9KOJIOTMYECKOM HaIlpaBJICHHOCTH Ha OCHOBC
WMEIOIIMXCS 3HAHUM T10 (1)I/ISI/IK6;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

(OpPMUPOBAHHOCTb ~ MHMPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PrU3NYECKON HAYKH;

OCO3HAaHHEC LICHHOCTHU Haquoﬁ ACATCIIbHOCTH, TOTOBHOCTL B ITPOLIECCE U3YUYCHUA (1)H31/IKI/I
OCYHICCTBJIATL MPOCKTHYIO U UCCIICAOBATCIIbCKYIO ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA
Ba3oBble Jornyeckue geficTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyaJU3UpoBaTh MNpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeaACIATh HEIN ACATCIbHOCTH, 3a1aBaTh MMaApaMCTPhl U KPUTCPHUU UX NOCTHUIKCHUS
BBIABJIATE 3aKOHOMEPHOCTH U ITPOTHUBOPEUYHNSA B paCCMATPHBACMBIX (1)I/I3I/I‘-ICCKI/IX SABJICHUAX

pa3pabaThIBaTh IJIAaH peLIeHHUs MpoOIeMbl ¢ YUETOM aHaIM3a UMEIOIINUXCS MaTepHaIbHbBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCHUTBb KOPPCEKTUBLI B JCATCIBHOCTH, OLICHUBATH COOTBCTCTBHUC PC3YJILTATOB LCIIAM,
OLICHUBATb PUCKHU HOCJ'IG,ZICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJMHHUPOBaTh M BBINOJHATH pabOTy B YCIOBHSX pEalbHOrO, BUPTYAIbHOTO U
KOMOUMPOBAaHHOTO B3aUMOJCHCTBUS;

Pa3BUBATh KPCATHBHOC MBIIIJIICHUEC IIPU PCIICHHUU JKU3HCHHBIX HpO6JICM.

Ba3oBble ucciaeanoBaTeabCcKue AeiicTBUS.



BJIQ/IETh HAyYHOW TEPMMHOJIOTHEH, KIIIOUEBHIMHM TOHSATUSMU U METOAaMH (PU3NYECKOM
HayKH;

BJIAJICTh HAaBBIKAMH Y4e€OHO-HCCIICIOBATEIbCKOW U TPOCKTHON NEATEILHOCTH B 00JIACTH
(GU3HUKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJIOB PEIICHHUS 3a1a4
(U3NIECKOTO CoepIKaHMs, TPUMEHEHHUIO PA3JIMYHBIX METO/IOB TIO3HAHMS,

BJIAJICTh BUJAMHU JCSATEIBHOCTH IO MOJYYCHHUIO HOBOTO 3HAHHS, €r0 HWHTEPIPETAIHH,
npeoOpa3oBaHNI0O M TPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTYallMsX, B TOM YHCIE MPH
CO3/IaHUHU YU4EOHBIX MMPOCKTOB B 00J1aCTH (PU3UKH;

BBISIBIISITh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTYaJIM3WPOBATh 3ajady, BBIIBUTATh
TUIOTe3y €€ pelleHHs, HAaXOAWUTh AapryMEHThI U JOKa3aTeJbCTBA CBOUX YTBEPXKICHHIA,

3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AHAJIM3UPOBATD MOJIYYCHHBIC B XOAC PCHICHUA 3aJa4r PE3YJIbTAThl, KPUTUYCCKU OLICHUBATH
HUX JOCTOBCPHOCTD, ITPOrHO3UPOBATH U3SMCHCHUC B HOBBIX YCJIOBUSAX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3371a4l B 00pa30BaTEIbHON 1€ TEIbHOCTH, B TOM
YHClie IPU U3YYEHUU (DU3HKY;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

YMETb EPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIEC UJEH, IpeIaraTb OpUrHHAIbHbIE OJX0AbI U PELICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, TOIMYCKAIOIINE albTEepPHATUBHBIEC PEILICHUS.

Padora ¢ undopmanmeii:

BJIa/IETh HaBBIKAMM IOJIy4€HUs MHPOPMAIUU (PU3UYECKOTO COJEp’KaHUS M3 MCTOYHHUKOB
pPa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBJISATh IOMCK, aHalIM3, CHUCTEMATHU3alMI0 U
MHTEpHpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (GOPM Ipe/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTHh MUH(OPMAIIHH;

UCMOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTHUI B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 3a/ad C COOJIOICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacHOCTH;

co3/laBaTh TEKCThl (DU3MUECKOTO COJIEp’KaHUs B pa3IUYHBIX QopmaTax ¢ y4€TOM
Ha3HayeHus: WHGOpPMalMKW M UEJNEeBOM ayAUTOPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
IIPEJICTaBICHNS U BU3YyaIN3aL1H.

KoMMyHHKaTHBHBIC YHHBeEPCAJIbHbIC YUeOHbIE 1elCTBHSA:

OCYHICCTBIIATDH OGI.I.[CHI/IC Ha ypoKax (I)I/IBI/IKI/I u BO BHCypO‘-IHOﬁ ACATCIIBHOCTH,



pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYaIMil U CMAT4aTh KOH(INKTHI,

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHS C HMCIOJb30BAaHUEM SI3BIKOBBIX
CPEICTB;

MMOHHUMATb U UCITIO0JIBb30BATh IIPCUMYIIICCTBA KOMaHHHOﬁ n HHHHBHHyaHBHOﬁ pa6OTBI;

BBI6I/IpaTB TEMATUKY U METOJAbl COBMCCTHBIX ﬂeﬁCTBHﬁ C y‘léTOM O6H_[I/IX HHTEPECOB U
BO3MOKHOCTEH KaXXJ0I0 4IC€Ha KOJIJICKTHUBA,

IIPUHUMATh LIE€JIM COBMECTHOW JI€ATEIbHOCTH, OpPraHU30BBIBATH M KOOPIAMHHUPOBATH
JIEUCTBUA IO €€ INOCTUKEHHIO: COCTABIIATh IUIAH JEHUCTBUM, PACHPENCISTH POJIU C YYETOM

MHEHHUH Y4aCTHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHOU pabOThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXIOr0 yYaCTHHUKA KOMaH[IbI B OOLIMI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBBIE IMPOEKTHI, OLEHUBATh WJIEU C MO3WLHMH HOBU3HBI, OPUTMHAJIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYWICCTBIATL IIO3UTUBHOC CTPATCTHYCCKOC IOBCACHUC B PA3JIMUYHBIX CUTyallUAaX,
MMPOABJIATE TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh HMHHUIIMAaTHBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe yueOHbIe 1eiicTBUS
Camoopranu3anus:

CaMOCTOATCIIBHO OCYHICCTBIIATL IMO3HABATCIIBHYIO ACATCIIBHOCTL B obJractu (1)I/I3I/IKI/I u
ACTPOHOMMUHU, BBIABJIATDH HpO6JIeMLI, CTaBUTb U (I)OpMy.]'II/IpOBaTB COOCTBEHHBIC 3aaa4uu;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUS PACYETHBIX M KAYECTBEHHBIX 3aJad, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKON pPabOThI € Y4ETOM MMEIONIUXCSA PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JlaBaTh OLEHKY HOBBIM CUTYaLIUSIM;

pacmupsATh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBAaTh (DOPMHUPOBAHUIO W TPOSIBICHUIO DSPYAUIMH B 007acTH  (HU3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JAaBaTb OIICHKY HOBLIM CUTYallUsAM, BHOCHUTb KOPPCKTHBBI B JCATCIbHOCTL, OLUCHHUBATH
COOTBTCTBHC PE3YJIbTATOB LICIISIM,



BJIa/IETh HAaBbIKAMU MO3HABATEIHLHOU pedIeKCHH KaK OCO3HAHUSI COBEPIIAEMbIX ACHCTBUIA
Y MBICJIUTENBHBIX POLIECCOB, X PE3YIbTATOB U OCHOBAHUI;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX IPU aHAJIN3€E PE3YJIbTaTOB AEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIMOKH.

B nporiecce nocTrKeHHS TMYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MPOrPaMMBbI IO (PU3UKE IS
YPOBHSI CpeIHEro 0o0mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN

HHTCIICKT, npez[nonaralomnﬁ C(bOpMI/IpOBaHHOCTLI

CaMOCO3HaHUs, BKIIIOYAIOILIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHATIBLHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOperyJmpoBaHus, BKIIOYAaroIicro CaMOKOHTPOIJIb, YMCHUC IIPpUHHUMATDH
OTBETCTBEHHOCTh 3a CBOE IIOBCJACHUC, CIIOCOOHOCTH aaanTupoBaTbCd K SMOIUMOHAJIbHBIM
HU3MCHCHUAM U IIPOABIIATD FH6KOCTL, OBITE OTKPBITHIM HOBOMY;

BHYTpeHHeﬁ MOTHUBAII1H, BKHIOanOHleﬁ CTPEMIJICHHUEC K JOCTHIKCHHUIO ILCIIN U YCIIEXY,
ONTUMU3M, NHUIIUATHBHOCTb, YMCHUC Ilel\/JICTBOBaTI) HCXOOs U3 CBOUX BO3M0)KHOCT€I\/JI;

OMIIaTUU, BKHIOanOHleﬁ CIIOCOOHOCTh ITOHMMATh OMOIHNOHAJIIBHOC COCTOAHUC [PYTUX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUN O6IJ.I€HI/I$I, CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKNBAHUTIO;

COMAaJIbHBIX HABBIKOB, BKJIFOUAIOIIIKUX CIIOCOOHOCTh BBICTpaNBATh OTHOLICHUA C APYTI'UMHU
JIOIbMH, 38.60TI/IT]':>CH, MMPOSABJIATL UHTEPCC U PaA3pCIIaTh KOHCI)J'II/IKTBI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenust B 10 kJiacce nmpeMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MeCTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOMN
Hay4YHOM KapTUHBI MHMPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKON
JIeATEIIbHOCTH JIFOJCH;

YYUTHIBATh TPAHUIIBI MPUMEHEHHs H3YyYEHHBIX (HU3MUECKUX MOJeNneil: marepuaibHas
TOUYKa, MHEpLHalbHasl cHUCTeMa OTCUéTa, aOCOIIOTHO TBEPIOE TENO, UACAIBHBIM ra3, MOJAEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUECUHBINH DJIEKTPUUECKHUM 3aps] MpPU PELICHUU
buznyeckux 3a1ay;

pacro3HaBaTh (PU3MYECKHE sIBIECHUS (IpOLECcChl) M OOBSICHITH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHHUS BELIECTBA M DIJIEKTPOAUHAMMKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHHOE MABMKEHHE, CBOOOJHOE NaJeHUe Tell,



IBUKEHHE TIO0 OKPYXHOCTH, WHEpLHs, B3auMojeicTBue Ten, auddy3us, OpoyHOBCKOE
JIBIDKCHUE, CTPOCHHME JKHIKOCTEH W TBEPABIX TeNl, U3MEHEHHE 00bEMa TeNa MPU HArPeBaHUH
(oxutaxJIeHnN ), TEIUIOBOE PaBHOBECHUE, MCIIApEHHEe, KOHICHCAIHSI, TUIABJICHUE, KPUCTAJUIA3AIIHS,
KUIICHUE, BIAXXHOCTh BO3]yXa, MMOBBIIICHHE JABJICHHUS ra3a MpPU €ro HarpeBaHHUH B 3aKPHITOM
COCyJIe, CBSI3b MEXJAY IapaMeTpaMHd COCTOSHHS Ta3a B H30MpOLeccax, 3JICKTPHU3ALMs Tel,
B3aUMOJICHCTBHUE 3aps/IOB;

OIKCBIBATh MEXAHWYECKOE JBMKCHME, UCHOJb3ysd (U3NUYECKUE BEIMYMHBI: KOOPAMHATA,
yTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYIbC Teld, KMHETHYECKas
SHEprus, NOTEHLMAJIbHAs SHEPrusi, MexaHudeckas paboTa, MeXaHWYecKas MOIIHOCTb; IpHU
ONMHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIIOJIB3YEMbIX BEJIHYMH, HX
0003HaueHMsI U €JUHULIBI, HAXOJUTh ()OPMYIIbI, CBA3BIBAIOILUE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;

OINMUCBIBATHL M3YYCHHLIC TCIIJIOBBIC CBOICTBAa TE€II U TCIUIOBEIC SABJICHUA, HCIIOJIb3YA
(1)I/ISI/IIIGCKI/IC BCJIMYHHBI: JaBJICHHUC TIa3ad, TEMIICpATypad, CPEAHAA KHHCTUYCCKAss OSHEPIus
Xa0THUYCCKOro ABHMIXKXCHHUA MOJICKYJ, CPCAHCKBAApPATH4YHASA CKOPOCTbL MOJICKYJI, KOJHWYCCTBO
TCIJIOTBHI, BHYTPCHHSSA SHCPIUs, pa60Ta rasa, KOBCI)(i)I/II_II/IeHT IIOJIC3HOI'O ﬂeﬁCTBHH TCIIJIOBOT'O
ABUTaTCIIA; IIPpU ONMMCAaHWUU ITPAaBHUJIbHO TPAKTOBATh (i)I/IBI/I‘-IeCKI/Iﬁ CMBICJI UCITIOJIB3YCMBIX BCJIUYHWH,
nx o0003HauYeHUd H CAMHUIbI, HaXOAUTb q)OpMy.]'ILI, CBA3BIBAONIUC JAHHYIO (l)I/IBI/I‘leCKy'IO
BCJIIMYHHY C APYTHUMH BCIMYMNHAM,

OIMUCBIBATH HU3YYCHHBIC BJICKTPHUYCCKHUC CBOMCTBA BCIICCTBA W DJJICKTPHUYCCKUC ABJICHUA
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMUUHBL: 3JIEKTPUUECKUN 3apsijl, AJIEKTPUUYECKOE IOJIE,
HaNnpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAKTOBATbH (1)I/ISI/I‘I€CKI/II71 CMBICJI HCIIOJB3YEMBIX BCJIWYMH, HX o0o3HaueHus1 u CAUHUIBI,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (DU3MUECKYIO BEIMUMHY C IPYTHMHU BEIMYMHAMY;

aHATM3UPOBaTh (PU3MUECKUE TMPOLECCHl M SIBICHUS, UCHOIb3ysd (DU3MUYECKHE 3aKOHBI U
NPUHLMIBL 3aKOH BceMupHoro TtsroreHus, |, Il u 1l 3akonsr HploToHa, 3aKOH coXpaHeHUs
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYTIEPIIO3ULIMN CHUJI, IPUHLIUIT
paBHONpPABUS MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, T'a30BbIE 3aKOHBI, CBSA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsijia, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BhIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHLIMIIBI AEUCTBUS MAIlUH, TPUOOPOB U TEXHUUYECKUX YCTPONCTB;
pas3nyaTh yCiaoBUSA MX O€30MAaCHOTO MCIIOJIb30BaHMs B TOBCEAHEBHOM KU3HM,

BBITIOJHATh JKCHEPUMEHTHI IO HCCIEAOBaHUI0 (PU3MYECKHX SIBICHUI M MPOILIECCOB C
UCTIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpEHWil, TMpu dSToM  (HOpMyIHpOBAThH
npobnemMy/3ajady W TUIOTE3y Yy4eOHOro SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMBIE M KOCBEHHBIE HM3MEPEHUS (DU3MUECKUX BEIUYUH, IMPH ITOM
BBIOMPATh ONTUMAJBHBIA CIMOCO0 M3MEPEHHS W WCIOJB30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NUYECKUMHU BETUUMHAMHU C UCIIOJIb30BAaHUEM MPSIMbIX
U3MEpEeHUl, MpH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATh pE3y/IbTaThl IMOJYYECHHOMH



3aBUCHUMOCTH (I)I/ISI/I‘-ICCKI/IX BCINYHNH B BHAC TaGJII/ILI u I‘pa(bI/IKOB, ACJIaThb BbIBOJbI IIO
pe3yiabTaTaM UCCICI0BAHNA,

coOnrofarh mpaBuia O€30HaCHOrO TpyAa TMpU  MPOBEACHUM HCCIENOBAaHUN B
paMKaxy4eOHOro HSKCIIEPHUMEHTa, Y4eOHO-MCCIEeI0BAaTEeIbCKOW M TMPOEKTHOW NEATEIBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;

pemiate pacuéTHhIE 3aJaud C SIBHO 3aJaHHON (U3MUECKON MOJENbI0, HCIOJIb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAJN3a YCIOBHS 33a4H BBIOMPATh (PU3HUECKYIO
MOJieJIb, BBIACHATH (U3NYECKUE BEIMYMHBI U (QOpPMYJbl, HEOOXoIuWMble s e€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAbHOCTH MOyYEHHOTO 3HAUCHUS (PU3HMUECKON BEITUYNHBL

pemniath KauyeCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO IIEMIOUKY
paccyXJICHUI ¢ OMOPOH Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

UCTIONB30BaTh TIPH  PEIICHHH Y4YeOHBIX 3a7ad COBpPEMEHHBbIE HH(OPMAIMOHHBIC
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETALUU M IMPEACTaBICHHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUKM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJy4aeMyro HH(OpMALINIO;

MPUBOJIUTH MPUMEPHl BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB B pPa3BUTHE
HayKH, 00BSICHEHUE TIPOIECCOB OKPYIKAIOMIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

HCIIOJIB30BAaTh TCOPECTUYCCKUC 3HAHHA II0 (1)I/ISI/IKC B HOBCGI[HGBHOﬁ KHU3HU [OJId
oOecnieueHus 6€30MacHOCTH MpU 0OpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUJIS
COXpaHEHUsI 3J0POBBS U COOJIOICHHUS HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH Cpele;

paboTaTh B IPyIIE C BHIMOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJICH, IIIAHUPOBATH PabOTy
TpymIibl, palUOHAJIBHO PpPacnpeacisaTb 00sI3aHHOCTH W IJIaHUPOBATb ACATCIIBHOCTL B
HECTaHJAAPTHBIX CHUTYAIlUsX, aJcKBATHO OICHMBATH BKJIAJl KaXKOTO U3 YYAaCTHHKOB TPYIIIbLI B
pelIeHHE paccMaTpUBaeMOil MPOOIIEMBI.

K koniy o6yuenus B 11 kjacce npeIMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEPax pojb U MecTO (U3UKU B (POPMUPOBAHUHM COBPEMEHHOI
HAY4YHOI KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOTHMH, B MPAKTUYECKOH
JEeSTeIbHOCTH JIFOJIeH, IEI0CTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YUUTBHIBaTh TPAHULBI TNPUMEHEHHS H3YYEHHbIX (U3MUECKUX MoOJeNel: TOYeHHbII
JJNIEKTPUYECKUN 3apsj, Jyd CBETa, TOYCYHBIM MCTOYHUK CBETa, sAEpHAas MOJECIb aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MU pelleHrnn GU3NYECKUX 3a/1ay;

pacnio3HaBath (U3HUECKUE SBIEHUS (IPOIECChl) U OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJIEKTpUYEcKas MPOBOAUMOCTh, TEIUIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHWUTHOE JCHCTBUS TOKAa, B3aMMOJICHCTBHE MAarHHWTOB, JJICKTPOMArHUTHAsS
WHAYKIHS, JCWCTBHE MAarHUTHOTO TIOJII Ha MPOBOAHWK C TOKOM U JBYDKYIIUICS 3aps,
AIIEKTPOMArHUTHBIC KOJIEOAHUs U BOJHBI, IPSMOIUHEHHOE pacIpOCTpaHEHHE CBETa, OTPAKEHUE,
nperomiieHue, WHTephepeHnus, audpakius W MOJSPU3ANHAS CBETa, JTUCIEPCUS CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOrO
CIIEKTpa aToMa BOJI0POJIa, €CTECTBEHHAS U MICKYCCTBEHHAS PAINOAKTUBHOCTD;



ONKCHIBATh M3YyYEHHBIE CBOMCTBa BelleCTBa (DJIEKTPUUECKHE, MArHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX CPEN) U DJIEKTPOMArHUTHbBIE SBIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUYECKHH 3apsi, cuja TOKa, DIEKTPUYECKOe
HapPsDKEHUE, SJIEKTPUUECKOE COITPOTUBIICHUE, PA3HOCTh MOTEHIIUAIOB, JIEKTPOIBUKYIIAS CHIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYILIKH, SHEPTUSl 3JIEKTPUUYECKOIO0 M MAarHUTHOTO IOJIEH, MEepUoJ] W 4YacToTa KojieOaHui B
K0JIeOATeIbHOM KOHTYpE, 3apsil U CHjla TOKa B IPOIECCE TAPMOHUYECKHX IJIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIB3YEMbIX BEIMYMH, WX OO0O3HAUCHHUS W EAMHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

OIMMCBIBATh H3YYCHHBIC KBAHTOBBIC SBJICHHUA MW IIPOLCCCHI, HCIIOJIb3Ys (bHBI/I‘ICCKHe
BCJIIMYMHBI: CKOPOCTH JBJICKTPOMArHUTHBIX BOJIH, MJIMHA BOJIHBI M 4YaCTOTa CBCTA, SHEPIUSA U
HMITYJIBC (bOTOHa, neépuoa 1mnojaypacmnaaa, SHEprusa CBA3HM AaTOMHBIX AACP, IIPpU OIMHMCaHUHU
IMPpaBUJIbHO TPAKTOBATH (1)H3H‘I€CKHI>1 CMBICJI HCIIOJIB3YEMbIX BCJIMYUH, HX 0003HaYCHUS U
CAUHHNIDBI, YKA3bIBATb (I)OpMy.]'IBI, CBA3BIBAOIINUC JAaHHYHO q)HSHqGCKYIO BCINMYNHY C APYIrUMH
BCIIMYMHAMU, BBIYUC/IATH 3HAYCHUC (1)I/I3I/I‘~I€CKOﬁ BCIINYUHBI;

aQHATM3UPOBATh (PU3MUECKUE TPOLECCH M SIBICHUS, HUCIOIB3ysd (DU3MUYECKHE 3aKOHBI U
OpUHUMIBL: 3aKk0oH OMa, 3aKOHBI [OCJIENOBATEIBbHOIO M NApaJIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH J[xoyms—JIeHna, 3akoH 3JIGKTPOMAarHMUTHOM  WHIYKLUH, 3aKOH
NPSIMOJIMHEMHOTO PacpOCTpaHEHUsl CBETA, 3aKOHbI OTPAXKEHHSI CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHEe OWHmTEeWHA I (oTodddekTa, 3aKOH COXpPAHECHUS DHEPrUH, 3aKOH
COXpPAaHEHHUsI MMIYJbCa, 3aKOH COXPAHEHUs DJIIEKTPUUECKOrO 3apsija, 3aKOH COXpaHEHUs
MaccoBOI'0 4Mciia, MOCTyJlaThl bopa, 3aKOH paJMOakTUBHOIO pacmnajaa, IpU 3TOM pas3inyaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MAaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBHs (TpaHUIIBL,
o0acTu) IPUMEHUMOCTH;

OMpCACIIAThL HAIIPABJIICHHUEC BCKTOPA HMHAYKIHWHW MArHvuTHOTO IIOJIA IMPOBOAHHMKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaEMOE TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITIOJIHATL OKCHCPUMCHTBI 110 HMCCICI0BAHUTIO (1)I/I3I/I‘IGCKI/IX SIBJIEHUU U nmponeccoB €
UCIIONB30BAaHMEM TPSAMBIX W KOCBEHHBIX U3MEpPEHHWil: Tmpu dSToM  (HOpMyIHpOBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYILLECTBIISATh MpPsIMbIE M KOCBEHHbIE H3MEPEHUs (QU3MUECKUX BEIWYMH, TPU STOM
BBIOMpPATh ONTHUMAJbHBIM CIOCOO W3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PM3NYECKUX BEJIIMYMH C UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHMIA:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHpOBaTh PE3yNbTaThl MOJYYEHHON 3aBHCHMOCTH
¢u3nyecKux BENWYMH B BHAE TaOMUIl M TpaQuUKOB, JeiaThb BBIBOABI IO pe3yJbTaTam
UCCIIEJOBAHMSI;

coOuoiaTh MpaBwiia O€30MacHOTO TpyJda MNpH NPOBEACHUM HCCIEAOBAaHUM B pamKax
y4eOHOTO JKCIEPUMEHTa, Yy4eOHO-UCCIEI0BATENbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;



pemate pacuéTHhIE 33Jayd C SBHO 3a/JlaHHOM (U3HUYECKOH MOJENbl0, HUCHOIB3YS
¢buznyeckue 3aKOHBI ¥ MPUHLIUIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3aJ1a4i BHIOMPATh (PU3NYECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBIE UIs €€ pEeLIeHHUS,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BEeIMUNHBI,

peliaTh KauyeCTBEHHbIC 3a/layi: BbICTpaMBaTh JIOTMUECKU HEMPOTHBOPEUUBYIO IEMOYKY
paccyXJIeHUI ¢ OMOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS,;

UCTOJIb30BaTh TPH  pEIICHHUH Y4YeOHBIX 3a7ad COBpPEMEHHbIE HH(OPMALMOHHBIC
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETAUU U MpeICTaBiICHUs y4eOHOU U
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, MOJIYYCHHONH W3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OpMaLINIO;

00BACHATH IMPUHIUIIBI HeﬁCTBHﬂ MalluH, HpI/I60pOB 1 TCXHUYCCKHUX YCTpOﬁCTB, pas3iniaThb
YCJIIOBHUS UX 0€30IaCHOT0 HCIOIL30BaHHUA B HOBCCﬂHeBHOﬁ KHN3HU

MPUBOJIUTH MPUMEPHl BKIIAJa POCCUMCKUX U 3apyOexHBIX YYEHBIX-(U3UKOB B pa3BUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUYCCKHE 3HAHUS 10 (HU3MKEe B TIOBCEAHCBHOW JKU3HU IS
obecrnieueHns 6€30MacHOCTH MpU 00pallleHUuu ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, AJIS
COXpaHEHHUsI 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO MTOBEACHMS B OKpY KaIOLEel cpee;

paboTaTh B rpyNIE C BBIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IIIAHUPOBATh PaboTy
TPYIIIbI, palMOHAIBFHO paclpeneNiaTh OOf3aHHOCTH W IUIAHUPOBATh JICATENIHOCTH B
HECTaHJAPTHBIX CUTYaLUsX, aJleKBaTHO OLICHMBATh BKJIAJ Ka)XKIOTO M3 yYaCTHUKOB T'PYIIIBI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne || HamMeHOBaHHE pa3/ieoB U TEM KomnuecTBo vacoB
n/m [pOrpaMMBl Bcero| Konrposbubie || ITpakriyeckue
paboThI paboThI
1.1 ||®usuka ¥ METOIBI HAYYHOTO 2
MTO3HAHUS
‘I/ITOFO 10 pazjerny H 2 H
‘2.1 HKI/IHCM&TI/IKa H 7 H H ‘
‘2.2 HI[I/IHE[MI/IKa H 10 H H ‘
‘2.3 H3aKOHLI COXPAHEHUs B MEXaHUKE H 7 H 1 H 1 ‘
‘HTOFO o pazaeny H 24 H




Ne || HauMeHOBaHHE pa3zieioB U TEM KoanuectBo yacos
n/m TIpOTrpaMMBl Bcero| Konrposbnbie || ITpakruyeckue
paboThI paboThI
3.1 ||OCHOBBI MOJIEKYJISIPHO- 14 1
KMHETUYECKOU TEOPUHU
|3.2 ”OCHOBBI TEPMOJIMHAMUKH “ 15 “ 1 “
3.3 ||ArperatHbple COCTOSIHHS 8
BemecTsa. Pa3oBble IEPEXOIbI
|I/IToro o pas3zeny “ 37 ”
|4.l H3J1eKTpOCTaTHKa “ 16 “ “
4.2 |[locTossHHBIN 25IeKTpUYecKuii ToK.|| 20 1
Toku B pa3nnyHbIX cpenax
‘I/ITOFO o pas3zeiy H 36 ”
‘P€3€pBHO€ BpeMs H 3 H 1 H
OBIIEE KOJIMYECTBO YACOB I1O || 102 4 4
[TPOTPAMME
11 KJIACC
Ne | HaumeHnoBaHMe pa3iesioB U TeM KonnyectBo yacos
n/n IpOrpaMMBl Beero|| Konrponbusie || Ilpakruueckue
paboThl paboThI
1.1 ||MaruautHoe nosie. 16 1 3
DNeKTPOMAarHUTHAS WHTYKITHSI
Hroro no pazaeny H 16 H
2.1 |Mexanuueckue u 12 1
ANEKTPOMArHUTHBIEC KoJeOaHus
2.2 |MexaHuueckue u 7 1
AJIEKTPOMArHUTHBIE BOJIHEI
‘2.3 ”OHTI/IKa H 15 H H 3
‘I/ITOFO 0 pa3jerny H 34 H
3.1 ||OcHOBHI crieninanbHON TEOPUHU 5 1
OTHOCHUTEIIEHOCTH
‘I/ITOFO 0 pazjerny H 5 H
‘4.1 H3J1eMeHTLI KBaHTOBOM ONTHUKH H 8 H H ‘
‘4.2 HCTpOCHI/IC aToMa H 8 H H ’
‘4.3 HATOMﬂoe Apo H 7 H H ’
‘HTOFO 0 pas3zeiy H 23 H
5.1 |9neMeHThl aCTPOHOMUHU U 14 1
acTpopU3UKH
‘HTOFO 10 pasjeny H 14 H
‘6.1 HO606mafomee MTOBTOPCHHE H 7 H H H

‘I/ITOFO 10 paszeny H I H




Ne | HaumeHoBaHue pa3aeiioB U TeM

‘ KoanuectBo yacos ‘

n/m TpOrpaMMBl Beero|| Konrponbhbie | IlpakTnueckue
paboThI paboThl
‘PGSCpBHOC BpeMsI H 3 H H ‘
OBUIEE KOJIMYECTBO YACOB 102 4 7
10 [TIPOI'PAMME

ITPOBEPSEMbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOU ITPOI'PAMMBI

10 KUIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeHero 001ero 0opa3oBaHus

JleMOHCTpHpOBaTh HA TpHMEpPaxXx poJib U MecTO (M3WKU B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTH, B TPAKTUYECKON JIEATEIbHOCTH JIOICH

10.2

YuuTbiBaTh TpaHUIBl MPUMEHEHUS HM3YUYEHHBIX (U3NYECKUX MOJENeil:
MaTepHajgbHas TOYKa, MHEpIHalbHas cHcTeMa OTCY€Ta, abCONIOTHO TBEPAOE
TE€JNO, UACaTbHBIA Ta3; MOJAEIM CTPOEHHS ra3oB, >KUIKOCTEH M TBEPIBIX Tell,
TOYECYHBIN AJIEKTPUUYECKHUM 3apsii — IPH pellieHUH (PU3NYECKUX 3a/1a4

10.3

Pacno3naBate ¢usuyeckue sBieHHs (MPOLECCH) U OOBACHATH MUX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIECTBA
U DJEKTPOJAMHAMHUKU: DPAaBHOMEPHOE M PaBHOYCKOPEHHOE MpsSMOJIMHEHHOE
JBUKEHHE, CBOOOIHOE MaJIeHHE Tell, IBUKEHHE 110 OKPY>KHOCTH, MHEPIIHs, B3a-
umozaeiicraue ten; qupdysus, OpoyHOBCKOE ABUKEHHUE, CTPOCHUE JKUIKOCTEN
U TBEPIABIX Tell, U3MEHEHHe o0bEMa TeJl NpH HarpeBaHUU (OXJIAXKAECHUH),
TEIUIOBOE PAaBHOBECHE, UCIAPEHHE, KOHICHCALMs, IUIABJIEHUE, KpHUCTaIn3a-
1Us, KUIIEHWE, BIAXHOCTb BO3[yXa, IOBBIIICHUE IaBICHUS ra3za IpPU €ro
HarpeBaHUM B 3aKPHITOM COCYE, CBA3b MEKy IapaMeTpaMH COCTOSIHUA ras3a B
M30Ipolieccax; AIEKTPU3aLUsl TEJl, B3aMMOJEHCTBHE 3apsI0B

10.4

OnuceiBaTh MEXaHHYECKOE JABVKCHUC, HCIIOJIb3Yys (bI/ISI/IquKI/Ie BCJINYHUHBI:
KOoOpAuHara, myTh, IMNEPEMCHICHUC, CKOPOCTb, YCKOPCHUC, MacCa TCJia, CHUJIA,
HMITYJIBC TCJIa, KHHCTUYCCKAs DHCPIruA, MOTCHIUAJIbHAA SHEPTHUA, MCXaHUUCCKaA
pa60Ta, MCXAaHUYCCKasA MOUIHOCTL; IIPU OIIMCAHUH TIPABUJIIBHO TPAKTOBATH
(1)H3H‘I€CKI/II71 CMBICJI HCIIOJIB3YEMBIX BCIWYHWH, HUX 0003HaUYCHHS U CAVHUIIBI,
HaxoauTb (I)OpMy.TIBI, CBA3BIBAIOIUC TAHHYIO (1)I/I3I/I‘IGCKYIO BCJIIMYUHY C APYT'UMHU
BCIIMYNHaAMU

10.5

OnuceiBaTh HN3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I U TEIJIOBEIE SABJICHUA,




Kon
NMPoBePSIEMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHOM MPOrpPaMMBbl CpelHero 001ero o0pazoBaHus

UCTIONBb3Ysl (PU3MYECKUE BEIUYMHBI: JIABJICHHE Ta3a, TEeMIeparypa, CpeaHss
KUHETUYecKas SHEprus Xa0TUYECKOTO JBH>KCHUS MOJIEKYII,
CPEIHEKBAIpaTU4HAsl CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS
sHeprusi, pabora raza, KOd3Q(UIHEHT TMOJE3HOr0 JEHCTBUSI TEMJIOBOrO
JBUTATENS; TPU ONUCAHUHM MPABHIBHO TPAKTOBATh (PU3UYECKUI CMBICIT
UCIIOJIb3YEMbIX BEIUYMH, UX O0O3HAYCHUS U €OUHUIbI, HAXOAUTH (HOPMYJIBL,
CBSI3BIBAIONINE TAHHYIO (PU3UYECKYIO BEITUYHUHY C IPYTHMHU BEITUYUHAM

10.6

OnuchiBaTh M3Y4YECHHBIE SJIEKTPUYECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKHE
siBIIeHUS (TIPOIECCHI), HCTIONB3Ys (PU3NUCCKUE BEITHMUMHBI: JIEKTPHUUCCKUN 3aps/,
JJIEKTPUYECKOE  [OJIe,  HANPsHKEHHOCTh  IOJA,  [OTEHLIMAJ,  Pa3HOCThb
MOTCHIIMAJTIOB;, TPU OMUCAHWHM TNPABHIBLHO TPAKTOBATh (PHU3UUYECCKUI CMBICT
UCIIONIb3YEMBIX BEJIMYMH, UX 0003HAYCHMs] M €AMHMUIIBI; yKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIONIME JAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BETMYUHAMU

10.7

aHAIM3UPOBATh (DU3MUECKHUE TPOLECCHl M SBIEHUS, HCIONB3YS (pu3mueckue
3aKOHbl M TPUHLMIBL 3aKOH BcemMupHoro Ttsarorenus, [, Il wu Il 3akonsl
HproTOHa, 3aKOH COXpaHCHUS MEXaHMYECKOW DJHEPruu, 3aKOH COXPAHCHHS
HUMITYJIbCA, TIPUHIIUI CYTEPIIO3UIIMH CHJI, IPUHIIMIT PAaBHOIIPaBUS MHEPLHUATBHBIX
CUCTEM OTCUéTa; MOJEKYJISIPHO-KMHETHUECKYI0 TEOPHIO CTPOCHHS BEIECTBa,
ra3oBbI€ 3aKOHBI, CBS3b CPEAHEH KMHETHYECKOW IHEPTrUU TEIUIOBOTO JIBHKCHHS
MOJIEKYJI ¢ a0COJIOTHOM TeMIIepaTypoi, MepBbIil 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHHUs JJIEKTPUUECKOro 3apsna, 3akoH KylloHa; mpu 3TOM pas3iaudvarh
CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA, €T0 MATEMAaTUYECKOE BHIPAKEHUE U YCIOBHS
(rpaHuIBl, 06J1ACTH) TPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC MPUHIIMIIBI JIEUCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3NuyaTh yCIOBUS HMX 0OE€30MacHOr0  WUCMHOJb30BaHUSA B
OBCE€IHEBHON KU3HU

10.9

BBINOMHATE  9KCIIEPUMEHTHI 10 HCCIECIOBAaHUIO (PU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIOJIh30BAHUEM IMPSMBIX M KOCBEHHBIX W3MEPCHHI; MPH ITOM
dbopmynupoBath mpoOieMy (3alady) | rUMOTE3y Y4eOHOro OSKCIEPHUMEHTa,
coOMpaTh YCTAHOBKY W3 TPEIIOKEHHOTO OOOPYHAOBAaHHUS, NMPOBOJHUTH OIBIT H
(dbopMyIHUpPOBATH BHIBOJIBI

10.10

OcymecTBIsATh NpsSIMbIE U KOCBEHHbIE HM3MEpPEHUs (PU3NYECKUX BEJIUYUH; MPHU
3TOM BBIOMpPATh ONTHUMAIbHBIN COCO0 M3MEPEHHs M UCIOJIb30BATh M3BECTHBIE
METO/Ibl OIICHKH MTOTPEIHOCTEN N3MEPEHUN

10.11

Hccnenosartsb 3aBUCUMOCTH MEXIY buznueckuMu BEJIMYNHAMU
C UCIIOJIB30BAHUEM IPSMBIX MU3MEPEHU; TIPH 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY,
(bUKCUpPOBaTh Pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIUYMH B
BU/JIE Ta0nMIl U rpauKOB, AeJIaTh BBIBOJBI IO Pe3yJIbTaTaM HCCIIEI0BaHUs

10.12

CoOmronaTe mpaBwia 0€30MAacCHOTO TpyAa TPH TMPOBEACHUH HCCICAOBAHUN B
pamMKax y4eOHOro OSKCIIepUMEHTa, Y4eOHO-HCCIEIOBATENbCKOM | MPOSKTHOU
JIEATETLHOCTH C MUCIIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPONCTB U JTabOPaTOPHOTO
o0opymoBaHus

10.13

Pemarp pacuérHble 3a7auu ¢ ABHO 3aJaHHON (U3NYECKON MOJIEIbIO, UCTIONb3YS
¢u3nyeckue 3aKOHbl M TPHUHIMIIBI, Ha OCHOBE aHAIM3a YCIOBHUS 3aJaud
BbIOMpaTh (PU3UUECKYIO MOJIENb, BBIAETATh (PU3NUYECKHE BETUUYUHBI U (OPMYIIBI,
HE0OXouMBbIe Ui €€ pelieHHs], TPOBOAUTH PACcUEThl M OLIEHUBATh PEAIbHOCTh
MOJIyYEHHOT0 3HaueHUs (PU3MYECKOIl BEIMUMHBI




Kon

HpOBepHEMbIe NpeAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM

NpOBePsIEMOro .
00pa3oBaTeIbHOM MPOrpPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
Pemrate kayecTBEHHBIC 3a7aud: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUHUBYIO
10.14 LENOYKY PAacCyXIEHUN C OMOpOil HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U
dbuznyecKue SBICHU
Hcnonp30BaTh NMpu pelieHuu yueOHBIX 3a/lad COBpEeMEHHbIe MH()OPMAIOHHBIE
10.15 TEXHOJIOTUH JIsl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALUN U MIPEICTABICHHS
yueOHOW ¥ HAY4YHO-TOMYJSAPHOM HHGPOpPMAIUK, MOJYYECHHOH W3 DPa3IMYHBIX
MCTOYHUKOB; KPUTUYECKH aHAJTM3UPOBATh MOJTyJaeMyI0 HHPOPMAITUIO
[TpuBoaUTH TpHUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(DHU3UKOB B
10.16 pa3sBUTHE HAyKH, OOBSACHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHUpA, B pa3BUTHE
TEXHUKHU M TEXHOJIOT U
Hcnonp3oBaTh TeopeTHyeckue 3HAHUA MO (PU3UKE B MOBCEIHEBHOMN YKU3HU JUIS
10.17 oOecrieyeHnss O€30MACHOCTH TPU OOpAICHWH C MPHUOOpaMU M TEXHUYECKHUMHU
YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBS U COONIOACHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYXKAIOUIEH Cpee
PaGotath B rpymnme ¢ BBIIOJIHEHHEM PA3JMYHBIX COLUAIBHBIX POJICH,
IUTAHUPOBATh PAa0OTy TPYMIBI, PAIMOHAIBHO PACHpPENeNIsITh OOS3aHHOCTH M
10.18 IJIAaHUPOBATh  JIEATENBHOCTh B  HECTAHJAPTHBIX CUTYyalHsAX, aJIeKBATHO
OLICHWBATh  BKJIAJ] KaXJIOTO W3 YYaCTHUKOB TpPYNIBl B  pEIICHHE
paccMaTpuBaeMoil IpoOJIeMbl
11 KJIACC
Kon .
T IIpoBepsiembie NpeMeTHBIE Pe3y.ILTATbI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbI Cpe/lHero 001ero oopa3oBanus
pe3yJabTara

111

JIeMOHCTpUpOBaTh Ha MpPHUMEpax pojb U MecTo (u3uku B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHMpA, B Pa3BUTHUM COBPEMEHHOW TEXHUKH H
TEXHOJIOTHH, B IPAKTUYECKOM IEATEIBHOCTH JIIOJEH, LEIOCTHOCTh U €IUHCTBO
(bu3nyecKoil KapTUHbBI MHpa

11.2

VY4uTBIBaTh TPAHUIBI TPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJEJEH: TOUeUHBIN
ANEKTPUYECKUH 3apsijl, sSAepHas MOJeNb aroma, HYKJIOHHAas MoJieJdb aTOMHOTO
S7Ipa IpU peHIeHnH PU3NUECKUX 3a1a4

11.3

Pacnio3znaBate ¢usnueckue sBiIeHHS (IIpPOLECChl) U OOBSACHATH MX HA OCHOBE
3aKOHOB JIEKTPOJMHAMUKH U KBAaHTOBOM (PU3MKH: 3JI€KTpUUECcKasi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEWCTBUS TOKA, B3aUMOJICHCTBUE
MarHuToOB, DJJEKTPOMAarHWTHas MHAYKLUSA, JEHCTBUE MArHUTHOIO TIOJS Ha
MPOBOJAHUK C TOKOM U JIBWXKYIIMHCS 3apsll, 3JIEKTPOMAarHUTHbIE KoyieGaHUs
Y BOJIHBI, TIPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAKEHUE, MPEIIOMIICHUE,




Kon
NpoBePsSIeMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero 00pazoBaHus

uHTephepeHys, audpakus W IOJNsApU3alMs CBETa, JHCIEPCUs CBETa,
dhotoanekrpuuecknii 3gdekt (pororddexr), cBeTOBOE NaBlICHHE, BOSHUKHOBCHUE
JMHEWYaToro CIEKTpa aromMa BOJOPOJA, €CTECTBEHHAss W HCKYCCTBEHHAS
paJlnOaKTUBHOCTD

114

OnuceiBaTh HU3YUCHHBIC CBOMCTBaA BCIICCTBA (3JICKTpI/I‘-IeCKI/IC, MAarHuTHBIC,
ONTUYECKUE, AIEKTPUYECKYIO POBOAUMOCTh pa3IMYHBIX cpen)
U JICKTPOMArdHUTHBIC SBJICHUA (npoueccm), HCIIOJIB3YA (I)I/I3I/I‘-IGCKI/IC BCJIIMYNHBI:
ANEKTPUYECKUH 3apsijl, CHJIa TOKa, AJIEKTPUUYECKOE HANpsLKEHUE, JIEKTPUUYECKOe
CONPOTUBIIEHUE, pa3HOCTh moTeHmmanoB, JJC, pabora TOKa, WHIYKIHSI
MarHUTHOTO TOJisA, cwia Amnepa, cuwia JlopeHna, WHIYKTUBHOCTh KaTYIIKH,
SHEPTHUsl ANEKTPUISCKOTO M MATHUTHOTO TIOJIEH, MEepUoJl U 4YacToTa KoieOaHUi
B K0JIeOaTeNbHOM KOHTYpe, 3apsAl M CHJIa TOKa B IPOIECCe T'apMOHUYECKUX
AJIEKTPOMArHUTHBIX KOJ€OaHUM, (POKYCHOE pacCTOSHME U OINTHYECKas CHiia
JUH3bI; TpPU  ONHUCAHUU MPABWIBHO  TPAaKTOBAaThb  (U3UYECKUN  CMBICT
HCIIOJIB3YCMbIX BCJIIMYMH, HUX o0o3HaueHus u CANMHUIBI; YKa3bIBATb (1)0pMy.HBI,
CBSI3BIBAIOIIME TaHHYIO (DU3UUYECKYIO BEIMYUHY C APYTUMU BEIMUYHHAMU

115

OnuceiBaTh M3yYEHHbIE KBAHTOBBIE SBJICHUSI U MPOLECCHl, HCIOJb3Ys
¢u3nyecKkue BEIUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI U
4acTOTa CBETA, SHEPrHsl U MMIYIbC (DOTOHA, MEPHUOA IOTypacHana, SHEPrHs
CBSI3M AaTOMHBIX sfJep; NpPU OMNMCAHWU IPABUIBHO TPAKTOBATH (PU3UUECKHI
CMBICT HUCIOJB3YEMBIX BEJIMYMH, MX OOO3HAYCHHS W EIWHUIIBI;, YKa3bIBaTh
GopMynibl, CBS3BIBAIOLINE JIAHHYIO (DU3MYECKYH BEJIMYUHY C APYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaYCHHE (PU3NUECKON BEIMUNHBI

11.6

AHanmu3upoBaTh (PU3NYECKUE TPOIECCHl U SBJICHUS, HCIONB3YS (U3HMUECKUE
3aKOHBI M HMPUHLMIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATENIBHOTO U NapalJIeIbHOTO
COEAMHEHHS TTPOBOAHUKOB, 3aKOH [[xoynsa — JIeHna, 3aKOH 3JEeKTpOMAarHUTHOMN
WHJIYKIIUH, 3aKOH TPSIMOJIMHEMHOTO PacHpOCTPAaHEHUsI CBETA, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMIIEHUS CBEeTa, ypaBHeHue OifHiTelHa s poToaddexra,
3aKOH COXPAaHEHUs SHEPrUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPAHEHMS
3JIEKTPUUYECKOTO 3apsjia, 3aKOH COXPaHEHUsI MaCCOBOTO YHCIIa, MOCTyaaThl bopa,
3aKOH  paJMOAaKTUBHOIO  paclajaa; MOpud 3ATOM  pa3lidyarh  CJIOBECHYIO
(hOopMYyIHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHHUE U YCIIOBHS (TPaHUIIBI,
00J1acTH) MPUMEHUMOCTH

11.7

OHpGHGJ’IﬂTB HaIrpaBJICHUEC BCKTOpa MHAYKIMW MAarHUTHOI'O IIOJIA IPOBOJHHUKA C
TOKOM, CHUJIbI AMnepa U CHUJIIBIL HopeHua

11.8

CtpouTh U ONKUCHIBATh W300paKEHHUE, CO3/]aBAEMOE IUIOCKUM 3€PKaJIOM, TOHKOM
JINH30M1

11.9

BEBITIONTHATE  OKCIIEPUMEHTHI 10 UCCIICJIOBAHHIO (U3HUYSCKUX  SBICHUH U
MPOLIECCOB C HWCIMOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX W3MEPEHH; NPU ITOM
dbopmynupoBath mpobiieMy (3adady) W THIOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEATIOKEHHOTO 000pYHOBaHUS, MPOBOJUTH OMNBIT H
(hopMyIUPOBATh BHIBOJIBI

11.10

OcymecTBiATh MpsIMble M KOCBEHHbIE H3MEpeHUs (U3MUECKHX BEIUYMH; TNPU
3TOM BBIOMpPATh ONTUMAIBHBIA CIIOCOO M3MEPEHMS M MCIOJIb30BaTh M3BECTHBIC
METO/bI OIIEHKH ITOIPEIHOCTEN N3MEPEHNI

11.11

HccnenoBaTh 3aBUCHMOCTH (DU3UYECKUX BEIMYUH C HCIOJIB30BAaHUEM MPSIMBIX
M3MEpEeHUll; Mpu ATOM KOHCTPYMPOBATh YCTAaHOBKY, (DMKCHPOBATh pPE3YyJIbTaThl




Kon
NpoBePsSIeMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero 00pazoBaHus

MOJTyYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUAE TaOnui u Tpaduxos,
J€J1aTh BBIBOJBI 110 PE3YJIbTATaAM MCCIICIOBAHNUS

11.12

CoOmronars mpaBuiia 0€30MACHOTO TpyJa MPU MPOBEACHUU HCCIEIOBAaHUM B
pamMKax yd4eOHOro H3KCIEPUMEHTa, y4eOHO-HCCIICJOBATEIbCKON U MPOCKTHOU
JESITeTbHOCTH C UCIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOTO
000pya0OBaHHS

11.13

Pemarp pacu€rHple 3aaun ¢ SBHO 33JaHHOW (PU3UYECKON MOJICIBIO, MCIIONb3YS
(bu3nyeckre 3aKOHbI U IPUHIIMUIIBI; HA OCHOBE aHajIM3a YCJIOBUS 331a4K BbIOMpATh
(Gu3NYeCKyI0 MOJEeNb, BBIACIATh (PU3NYECKHE BEIHMYMHBI U (OPMYIIBI, HEOOXO-
IUMble Juid €€ pelleHus, IPOBOAUTh pacuéThl M OLEHHMBATH PEANTbHOCTb
MOJTyYEHHOT0 3HAYCHHS (PU3NIECKON BETMUHUHBI

11.14

Perrate kadyecTBEeHHBIC 3a7aYd: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUHUBYIO
[ETIOYKY PACCYXICHHI C OMOpPOW Ha H3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nyecKkre IBICHUS

11.15

Vcnonp30BaTh NpU pelIeHUMHM Y4eOHBIX 3a/lad COBPEMEHHbIE MH(OPMaIMOHHBIE
TEXHOJIOTMH JUIS TIOMCKA, CTPYKTYPUPOBAHHUsI, HHTEPIPETALNHN U IPEICTABICHUS
y4eOHOM M Hay4YHO-NONYJSIpHOW HHGOpMAalMK, MOJTYYEHHOW U3 pPa3JIMYHbIX
VCTOYHHUKOB; KPUTUYECKH aHAJTM3UPOBATH MOJTydaeMyro HH()OpMaIIio

11.16

OOBSACHATH IIPHUHIUIIBI ﬂeﬁCTBHﬂ MallnH, HpI/I60pOB U TCXHHNYCCKHUX YCTpOﬁCTB;
pas3jindaTth YCJIOBUSA UX 0e30MacHOro NCIOJIL30BAHUS B IMOBCEAHEBHOM KH3HU

11.17

[TpuBoAMTH TpPUMEPHI BKJIANa POCCHUHCKUX M 3apyOCKHBIX YUEHBIX-(H3HKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIEro MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOpEeTHUECKUE 3HAHMS MO (PU3MKE B MOBCETHEBHOM >KU3HU JJIS
oOecrnieueHrs 0O€30MacCHOCTU MpU OOpalleHHH C MpUOOpaMH M TEXHUYECKUMU
yCTPONCTBaMH, JUIsI COXpPAaHEHHsI 3/I0POBbsl U COOJIOIEHUSI HOPM 3KOJIOTMYECKOTr0
MOBEJICHUS B OKPYKAIOIIEH Cpefie

11.19

PabGotath B rpyImmne ¢ BHIIOJHEHUEM Pa3JIMUHBIX COLUATIBHBIX POJIeH, MIIaHUPOBATh
paboTy TpyIIbl, palMOHAIBHO paclpeneisTh OOS3aHHOCTH M IUIAaHUPOBATh
JeATENIbHOCTh B HECTAH/IaPTHBIX CUTYallMsX, aIeKBaTHO OLIEHUBATh BKJIAJl KaX10TO
13 YYAaCTHUKOB IPYNIBI B PEIIEHUE pacCMaTPUBAEMOI TPOOIIEMBI




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KUIACC

Kon
pa3iena

Kon
MPOBEPSIEMOr0
3JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJIBI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka O npupoae. Hayunble MeTOABI TO3HAHUS
OKpyKarwlero mupa. Poiap skcrnepuMeHTa U TEOpUHM B IPOLIECCE
MIO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (u3MUeCKUX SBICHUA M mpoieccoB. Hayunble
runote3bl. u3nueckre 3aKOHbI U TE€OpUHU. I paHUIIbI TPUMEHUMOCTH
¢buznueckux 3akoHOB. [IpuHiun cootBercTBUs. Poib U MecTo
¢u3uku B (GOpMUPOBAHUK COBPEMEHHOW HAYYHOW KapTUHBI MHpa, B
IIPAKTUYECKOHN AESATEIbHOCTH JIFOAEH

MEXAHUKA

KMHEMATHKA

211

Mexannueckoe JBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO
nerxeHus. Cucrema orcuéra. TpaekTopus

212

[lepememnienue,  CKOpoCcTh  (CpemHsAss  CKOPOCTh, MTHOBEHHAs
CKOPOCTh) M YCKOpEHHE MaTepuaabHOW TOUYKH, UX MPOEKIUU Ha
ocHu cucteMbl koopauHatr. CrokeHue NepeMelleHU U CII0KEeHUe
CKOpOCTEN

2.13

PaBHOMEpHOE M pPaBHOYCKOPEHHOE IPSAMOJIMHEHMHOE [BHIKEHHUE.
I'paduku 3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U
[EepEMEIICHUS MAaTEPUAIBHON TOYKU OT BPEMEHHU

2.1

214

CBobomHoe majienne. Y CKopeHue CBOOOTHOTO TaACHUS

2.15

KpuBonmnuelinoe JIBUXKECHUE. PaBHOMEpHOE JIBUKEHUE
MaTepUaJIbHOM TOYKM 10 OKPYKHOCTHU. YIJIOBas CKOPOCTb,
nuHenHas ckopoctb. I[lepmon m wactora. LleHTpocTpemMurTensHOE
YCKOpEHUE

2.16

TexHuueckne yCTpOMCTBA: CIMJAOMETpP, JBWUXKEHHE CHApSAJIOB,
LIETIHBIE U PEMEHHBIE IIEpeIayn

2.1.7

[IpakTudeckne paboThl. M3MepeHne MTHOBEHHOW  CKOPOCTH.
UccnenoBanue COOTHONIEHUS MEXIAY NYTIMH, TPOUICHHBIMU
TEJIOM 3a IOCJEA0BATEIbHBIE PABHBIE NMPOMEXKYTKH BPEMEHU MPU
PaBHOYCKOPEHHOM JIBUKEHHHM C HA4daJlbHOM CKOPOCTBHIO, PaBHOMU




Kon

paI:z([)el:Ina NpoBepPsieMOro IIpoBepsiemblie 3JIeMEHTHI COePKAHUS
3j1eMeHTa
Hymo. M3ydeHue JBMXKEHUS IIApUKAa B BSI3KOW JKMJIKOCTH.
W3ydenue aBuxeHUs Tea, OpOIIEHHOTO TOPU30HTAIBHO
JMHAMUKA

291 [Tpuniun otHocutenbHOcTH ['anmunes. Ilepswiii 3akoH HbroToHa.
HuepunanbHble CUCTEMBI OTCUETA

2.2.2 Macca Tena. Cuna. [IpuHuun cyneprno3uiuu cui
Bropoii 3akoH  HprooToHa 18 MaTepHalbHOM  TOYKH B

2.2.3 uHeprmanpHoi cucrteme orcuéra (MCO). Tpernii 3akoH HeroToHa
JUISL MaT€pHaJIbHBIX TOUYEK

224 3akoHn BcemupHoro TaroteHus. Cuna Tskectd. llepas
KOCMHUYECKasi CKOpOCThb. Bec Tena

2.25 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe tpenue. Cuia TPEHHUS! CKOJIBXKEHUS U CHIIA

2.2.6 Tpenus nokosi. Koadpounuent tpenus. Cuita CONpOTUBIICHUS TIPH

2.2 JBUKEHHUM TeJa B )KUIKOCTH WJIH rase

297 [ToctynarensHoOe U BpalaTeaIbHOE IBUKEHHE a0COMOTHO TBEPIOTO
Tena

208 MoMeHT cuiabl OTHOCUTENIBHO OCH BpauleHus. Iliedo cuibl.
Ycnosus paBHoBecus TBEpAoro tena B UCO

229 Texuuueckue YCTPOMCTBA: NOAIIUITHUKH, JIBIDKCHUE
MCKYCCTBEHHBIX CITyTHHUKOB
[Tpaktuueckue paboThl. M3yuenune  aBmkeHuss Opycka 1O
HAKJIOHHOM IUIOCKOCTH TOJ] JEWCTBUEM HECKOJbKUX  CHJI.

2210 HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAKOIIMX B
nehopMUpyeMOil MpyKUHE M PE3UHOBOM 00paslie, OT BETUYHMHBI
ux nedopmanuu. MccnepoBaHue yclOBHM paBHOBECUS TBEPIOTO
Tesa, UMEIOUIEr0 OCh BpallleHus
3AKOHBI COXPAHEHN S B MEXAHUKE

231 Mnynsc MaTepuallbHOM TOUYKH, CHUCTEMBl MAaTE€pPHAIbHBIX TOYEK.
HMnynbe cUIIbl U H3MEHEHHE UMITYJIbCa Tela

2.3.2 3akoH coxpaHeHus umiynibca B UCO. PeakTuBHOE qBUXKEHUE

2.3.3 Pabora cuibt

234 MOIIHOCTD CHJITBI

235 Kunernueckas _ dHEpruA MarepualibHOM  TOYKM. Teopema
0 KMHETHYECKOM dHEPTUn

23 [lorenumanbHass oHeprus. [loTeHuuanbHas SHEPrUus yOpPyro

2.3.6 nedopMupoBaHHON mnpykuHbl. [loTeHIManpHas »>HEprus Tena
BOJIN3M IOBEPXHOCTH 3eMITU
[ToreHunanbHble W HENOTEHUUaNbHbIe CHIbL. CBsA3b PpabOTHI

2.3.7 HENOTEHUUAIbHBIX CHJI C W3MEHEHHEM MEXaHMUYECKON HHEPruH
CUCTEMBI TeJl. 3aKOH COXPaHEHUs MEXaHUUECKOH SHEpTUU

2.3.8 VYrpyrue v Heyrpyrue CTOIKHOBEHHS

239 TeXHquCKIfe yCTpPOWCTBA: IBUKEHUE PpaKeT, BOJOMET, KOIEp,
MPYKUHHBIA TUCTOJIET

2.3.10 [IpakTnueckue paboTel. U3ydeHue cBsI3u CKOpOCTEH Tenl MpHu




Kon

paI:z([)el:Ina NpoBepPsieMOro IIpoBepsiemble 371eMEHTHI COAePKAHUA
3j1eMeHTa
Heynpyrom yaape. McciemoBanue CBsizu pabOTBl  CHIIBI €
U3MEHEHHEM MEXaHUUYECKOW PHEPIuu Teja
3 MOJIEKVYJISIPHASI ®U3UKA U TEPMOJ/IMHAMUNKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHUU
OCHOBHBIE TIOJOXKEHUS MOJEKYJIIPHO-KMHETHUYECKOW TEOpHH.
3.11 bpoynoBckoe nBmxkenue. Huddysusa. Xapaktep ABIWKEHHS U
B3aMMOJICHCTBHS YaCTHUI] BELLIECTBA
312 Mozv[em/l CTPOEHUS T'a30B, JKUAKOCTEH U TBéPL[BIX TeJl U 00bSCHEHHE
CBOICTB BEILIECTBA HA OCHOBE 3TUX MOAEIEN
3.1.3 Macca mosnekyn. KonnyectBo BemectBa. [locrosnnas ABoraapo
31.4 TemmoBoe paBHoBecue. Temmeparypa u e€ usmepenue. Illkanma
temriepatryp Llenbcus
315 Monens UJCAILHOTO rasa. OCHOBHOE ypaBHEHHME MOJIEKYJSPHO-
31 KUHETHYECKOW TEOPHUHU HICATHHOTO Ta3a
AOcomoTHas TemmepaTypa Kak Mepa CpeJHed KHHETHYeCKOH
3.1.6 SHEpPIUU TEIJIOBOIrO ABMKEHMs yacTull rasza. lllkama Temmeparyp
KenbBuna
3.1.7 VYpaBuenue Knaneiipona — Menneneena. 3akoH JlanbroHa
318 ["a30BbIe 3aKk0HBI. M30mpoliecchl B UI€AIBHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BEILIECTBA: U30TEpMa, U30X0pa, n300apa
3.1.9 TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapomeTp
[Tpaktuyeckue paboTbl. 3MepeHne macchl BO3IyXa B KIIaCCHOU
3.1.10 koMHaTe. MccnenoBaHue 3aBUCUMOCTH MEXKIY IapaMeTpaMu
COCTOSTHUS Pa3peXKEHHOI0 ra3a
OCHOBBI TEPMO/IMHAMUWKHA
321 TepmoauHaMuyeckas cucrema. BuyTtpenssis SHeprus
TEPMOJIMHAMHUYECKON CHCTEMBI M CITOCOOBI €€ M3MEHEHHUS
329 KomnyectBo  Temnotel u  pabota. BHyTpeHHsas — sHeprus
0JIHOATOMHOTO HJI€aIbHOIO Ta3a
Bugsl  Temmomnepenauu: TETUIOTIPOBOIHOCT, KOHBEKITHS,
3.2.3 usirydeHue. TemnoéMKocTh Tena.  YenpHas — TEIUIOEMKOCTH
BenlecTBa. Pacy€r komuyecTBa TEIUIOTHI IIPH TEILIONEpeiade
IlepBbIil 3aKkOH TepMoAMHAaMUKH. [IprMeHeHHE mepBOro 3aKoHa
3.24 TEPMOJIMHAMHMKHN K H3ompoueccaM. ['paduyeckas umHTeprpeTarus
3.2 paboTHI Ta3a
TennoBble MamuHbl. [IpUHIUOBI AEHCTBHS TEIUIOBBIX MAIIHH.
325 [IpeoOpazoBanusi SHEPTUH B TEIUIOBHIX MammHaxX. KoadduiueHnt
- nosiesHoro aeiictBus (manee — KIIJI) TerutoBort marmumabl. [{uki
Kapno u ero KIIJI
Bropoit 3akon TepmoauHamuku. HeoOpatumocTh mpolieccoB B
3.2.6 npupojie. TemynoBble JBUTAaTeNH. KOJOTMYECKHE MPOOJIeMbI
TETUIOIHEPTETHKH
327 TexHuueckue YCTPOWCTBA: ABUraTelb BHYTPEHHEIO CrOpaHMUs,
OBITOBOI XOJOAMIHHHUK, KOHIUITHOHED
3.2.8 [TpakTueckue padboTsl. 3MepeHue yaeabHOM TemI0EMKOCTH




Kon

paI:z([)el:Ina NpOBePsAIEMOro IIpoBepsiemble 371eMEHTHI COAePKAHUA
3j1eMeHTa
AT'PEI'ATHBIE COCTOSHM A BEIIIECBA. ®A30BBIE ITEPEXO/IbI
[TapooOpazoBanrie u KoHJeHcauusi. lcmapeHne U KUIEHUE.
3.3.1 VYaenpHast TemjaoTa napooOpazoBaHMs. 3aBUCHUMOCTb TEMIEPaTypbl
KUTICHUS OT JaBJICHUS
332 AOComI0THAs U OTHOCUTEIIbHAS BIAYKHOCTh BO3yxa. HacblieHHbIi
nap
TBépnoe teno. Kpucrannuueckue u amopdHblie Tena. AHU30TPONUS
3.3.3 cBoiicTB  KpuctauioB. JKunkue kpuctamuiel. CoBpeMEHHBIE
3.3 MaTepuabl
334 [InaBnenue W KpucCTaUM3alMs. YJelbHas TEIUIOTa IJIABJICHUS.
CyO6numarnus
3.3.5 YpaBHeHuUe TeII0BOro OanaHca
TexHUYECKHE YCTPOUCTBA: TUTPOMETP U MICUXPOMETP, KaTOPUMETP,
3.3.6 TEXHOJIOTUH IOJIyYE€HHS COBPEMEHHBIX MaTepUalioB, B TOM UHUCIIE
HAHOMAaTepPHAaJIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTnyeckue paboTel. MI3MepeHue BIa)KHOCTH BO3/IyXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnexTpu3ays Tel. DNEKTPUUYECKU 3apsy. [IBa BUaa aeKTpUYECKUX
3aps0B
4.1.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOIHUKU
413 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
414 BzaumopeiictBue 3apsaoB. 3akon Kymona
Onektpuueckoe mnone. Hanpsyk€HHOCTh AJIEKTPUYECKOTO MOJIS.
415 [Tpuniun cynepno3unuy. JIMHUK HaPsSKEHHOCTH HIIEKTPUYECKOTO
TIOJISt
41 416 PabGorta cun snekrpoctatruueckoro moss. [lorenuman. PasHocThb
MOTEHIIMAJIOB
417 [TpOBOHUKY W TUAIIEKTPUKH B IMTOCTOSTHHOM AJIEKTPHUYECKOM TIOJIE.
JusnexTpuyeckas NpOHULIAEMOCTb
418 OnextpoéMkocTs. KoHzeHcaTop. ONEKTPOEMKOCTb  ILIOCKOTO
KOHJIEHCAaTOpa. DHEprus 3apsHKEeHHOT0 KOHIEHcaTopa
TexHuueckue YCTPOMCTBA: 3IEKTPOCKOII, AJIEKTPOMETP,
4.1.9 ANIEKTPOCTATUUECKAsT — 3alllUTa, 3a3€MJICHHE DJIEKTPOIPHOOPOB,
KOH/JIEHCATOp, KCEPOKC, CTPYHUHBIN IIPUHTED
41.10 [TpakTuyeckue pabotel. U3mepenue AJIEKTPOEMKOCTH
KOHJIEHCAaTopa
IIOCTOSTHHBIN SJIEKTPUYECKUN TOK. TOKU B PASJIMYHBIX CPEJIAX
421 VYcioBUsL  CyIIeCTBOBaHHMSI IOCTOSIHHOTO DJIEKTPUYECKOTO TOKa.
Hcrounnkn Toka. Cuita Toka. IlocTossHHBIN TOK
49 4.2.2 Hanpspkenune. 3akon Oma Ju1s yyacTka Lenu
423 DJeKTpUYecKoe CONMPOTUBJICHUE. YJETbHOE  CONPOTHUBIICHHE
BelIeCTBa
424 [TocnenoBarenbHOe, MapajiebHOE, CMEIIAHHOE COEIUHEHHE

IMPOBOAHUKOB




Kon

Kon NpoBepPsieMOro IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pasaena
3JIeMEHTa
4.2.5 Pabora anekrpuueckoro Toka. 3akoH Jxoyns — JleHua
4.2.6 MOIIHOCTB 3JIEKTPUIECKOTO TOKA
anekTponBkymmas cwia (ganee — O3JIC) u  BHyTpeHHee
4.2.7 CONPOTHUBIICHUE HCTOYHUKA TOKa. 3akoH Owma [ IOJIHOM
(3amMKHYTO#) 31ekTpuueckoi nenu. Kopotkoe 3ambikaHue
428 ODJIEKTPOHHAsA NPOBOJUMOCTb TBEPIBIX METAUIOB. 3aBHUCHUMOCTH
CONPOTHUBIICHUS] METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTh
429 DJIEKTpUUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB
[TonynpoBonuuku. CoOCTBEHHAas W TpUMECHash MPOBOJUMOCTD
4.2.10 noynpoBoiHUKOB. CBoiicTBa P-n nepexoxaa. [1omynpoBoIHUKOBBIE
IPUOOPHI
4211 ONEeKTPUYECKUH TOK B  BJIEKTPOIMTAX. JIEKTPOJUTHYECKAS
Jucconuanus. JIEKTPOIn3
Onexktpuyeckui  ToK B razax. CaMmocCTosITeNbHBIM U
4.2.12 HECAMOCTOSITEJIbHBINA pa3psil. Pa3nuyHble TUITBI CAMOCTOSTEIIBHOTO
pazpsana. Monnus. [1nazma
TexHudyeckne yCTpOMCTBA: aMIIEpMETP, BOJIBTMETP, PEOCTarT,
HMCTOYHUKHU TOKA, 3JIEKTpOHArpeBaTeIbHbIe npudopHI,
4.2.13 AIIEKTPOOCBETUTENbHbIE TPUOOPBI, TEPMOMETP COIPOTUBIICHUS,
BAKyYMHBII Mo, TEPMUCTOPBI u (boTOpE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN TUOJI, TAJIbBAHUKA
[Ipaktuueckue paboThl. 3yueHne CMEIIaHHOTO  COEIUHEHUS
PE3UCTOPOB.
4.2.14
N3mepenne OJIC unCTOYHMKA TOKAa ©  €r0  BHYTPEHHETO
conpotusiieHus. Habmonenue anexrpoimsa
11 KJIACC
Kox Kon
NpoBepsieMOro IIpoBepsiemble 371eMeHTHI COAeP KAHMS
pasnena
3JIeMeHTa
4 OJIEKTPOIMMHAMUKA
MATHUTHOE ITOJIE. 9JIEKTPOMAI'HUTHAA MHAYKIA
43 43.1 [TocTrossHHBIE MAarHUTHL. B3anuMoielicTBuE MOCTOSIHHBIX MATHUTOB
' 432 MarnutHoe nosue. Bekrop marauTHOM MHAYKIKH. [IpuHnummn cynep-
no3uuuu. JluHum wmarHutHOM uwHAyKuuMU. Kaptuna nuHui




Kon

paI:z([)el:Ina NMpoBepsieMoro IIpoBepsieMblie 3JIeMEHTHI COIEPKAHUS
3JIEMEHTA

MarHUTHON MHIYKIIUU TIOJIS TIOCTOSITHHBIX MarHUTOB
MarnuTHoe T1oJie MPOBOJHUKA ¢ TOKOM. KapTuHa IuHMIA TOJIS

433 JUIMHHOTO TIPSMOTO TIPOBOJHHMKA W 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHUKA, KAaTYIKU ¢ TokoM. OnbIT OpcTena. Bzaumoneiictue
MIPOBOJHUKOB C TOKOM

4.3.4 Cuiia Amriepa, e€ MOJlyJib ¥ HalpaBJICHHUE
Cuna Jlopenma, e€ wMonaynb W HampaBieHue. JIBuxeHue

4.3.5 3apsOKCHHOW YacTHII B OAHOPOJHOM MarHUTHOM mojie. PaGora
cuibl JIopeHna

4.3.6 SIBneHne AIEKTPOMAarHUTHON MHAYKITMH

4.3.7 [ToTok BekTOpa MArHUTHOW MHAYKLIUU

4.3.8 OJC unaykuuu. 3aKOH IEKTPOMArHUTHON UHAYKIuu Dapanes

439 BuxpeBoe snexkrpuueckoe mone. 3C UHAYKINM B MPOBOIHHUKE,
JBUKYIIEMCSI IOCTYIATENbHO B OJTHOPOJHOM MarHUTHOM I10JIe

4.3.10 [IpaBuso Jlena

4311 NunyktuBHOCTD. SIBNeHue camounaykuun. DJIC caMoOuHIyKIIMI

4.3.12 OHeprus MarHUTHOT'O TOJIS KaTYLIKU ¢ TOKOM

4.3.13 DNEKTPOMArHUTHOE I10JIe
TexHuyeckue ycTpoicTBa: MOCTOSHHBIE MArHUTHI, AIEKTPOMArHUTHI,

4.3.14 JIEKTPOJBUTATEIID, YCKOPHTEIH JIEMEHTAPHBIX YacTull,
WHIYKIIMOHHAS [1eYb
[Tpaktudeckue padoThl. M3ydueHne MarHUTHOTO TOJS KATYIIKU C

4.3.15 TokoM. MccaenoBanue AEMCTBUS MOCTOSSHHOTO MarHUTa Ha paMKy
¢ TokoM. MccnemoBanre sSIBJICHHS SJICKTPOMAarHUTHON HHTYKITUU

5 KOJEBAHUWS U BOJIHBI
MEXAHUWYECKUWE U DJIEKTPOMAT'HUTHBIE KOJIEBAHM A

511 Koneb6arenpHas cucrema. CBoOOIHBIE KOIeOanus. ["apMoHnyecKkue
kosnebanus. [lepuon, yacrora, ammnryna u ¢aza kojaedbanui

5.1.2 [IpyxuHHBIN MasTHUK. MaTeMaTH4eCKHil MassTHUK

513 VYpaBHeHHe rapMoHWYecknx  konebOanuii. Kunemartuueckoe
U JUHAMUYECKOE OMMHMCaHue K0JIE0ATEIHbHOTO ABKEHUS
[IpeBparmenne >Hepruu Mpu rapMOHHYECKUX KosneOaHusX. CBs3b

514 aMIUTUTYJIbI  KOJIEOAHUM MCXOAHOW BEIMYMHBI C aMIUIUTYAaMHU
KoJeOaHui €€ CKOPOCTU U YCKOPEHHUS

51 Konebarenpuplit  koHTYp.  CBOOOJHBIE  DIEKTPOMATHUTHBIE

515 KoJeOaHus B WIACATLHOM KOJICOATeTLHOM KOHTYpE. AHAIOTHS
MEXAY MEXaHMYEeCKMMH U DJICKTPOMArHUTHBIMH KOJI€OaHUSIMHU.
®opmyna Tomcona

5.1.6 3aKOH COXpaHEeHHUsI SHEPTUU B UI€aTbHOM KOJIeOaTeIbHOM KOHTYpE
BreinyxaeHHbIC MEXaHUYCCKHE KoJIeOaHMUsI. Pe3onanc.

5.1.7 PesonancHass  kpuBas.  BbIHyXJE€HHBIE  DJIEKTPOMAarHUTHBIE
KoJIeOaHMUsI.

5138 [lepemennsiit Tok. CHHYCOUJAIBbHBIN IEPEMEHHBIN TOK.

519 MOMHOCTh TIEPEMEHHOTO TOKAa. AMIUIUTYIHOE M JIEHCTBYIOIIEE

3HAYCHUC CUJIbI TOKA U HAIIPS)KCHUA




Kon

paI:z([)el:Ina NpoBepPsieMOoro IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
3J1eMeHTa
Tpancdopmarop. IIpomsBoacTBo, mepemaya u  moTpebiIeHHE
5110 UIEKTPUUECKOW  SHEpPruM.  ODKOJIOTMYECKHE  PUCKH  IpHU
IIPOU3BOJCTBE JIEKTpUUECKON 3Hepruu. KynpTypa ucnosb3oBaHus
JIEKTPOIHEPTUU B TIOBCEHEBHOM KHU3HU
51.11 Texuuueckue ycTpoiicTBa: ceficMorpad, 3JIEKTPHUYECKUI 3BOHOK,
JIMHUU 3JIEKTporepeiad
IIpaktnyeckue pabothl. MccienoBanue 3aBUCUMOCTH IE€pHOAA
5112 MaJIbIX KOJIeOaHUl Ipy3a HAa HUTH OT JJUHBI HUTH U MacChl TPY3a.
HccnenoBanue nepeMEHHOI0 TOKAa B LIENU M3 IOCIEN0BATEIbHO
COEIUHEHHBIX KOHJIEHCATOPa, KaTyIIKH U pe3rucTopa
MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI
MexaHuueckue BOJHBI, YCIOBHUS pacrnpocTpaneHus. Ilepuon.
521 CKOpoCTh pacmpocTpaHeHuss W JyiMHa BoOJHBL. [lomepeunsie u
IIPOOJIbHBIE BOJIHBI
5.2.2 Wutepdepentys u audpakms MEXaHHIECKUX BOJIH
523 3Byk. Ckopocth 3Byka. I'poMkocth 3Byka. Bricota ToHa. TeMOp
3ByKa
DNeKTpOMarHuTHbIE BOJIHBI. YcnoBus U3Iy4YeHus
524 AJIEKTPOMAarHUTHBIX BOJH. B3aumuast opuenTtanus Bektopos E, B u
59 U B JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe
' CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaXXEHHUE, MPEIOMIICHHE,
5.2.5 TTOJISIPHU3AITs, mudpakius, uHTepdepeHIus. Ckopoctb
AJIEKTPOMAarHUTHBIX BOJIH
526 [Ixana 3JIEKTPOMATrHUTHBIX BOJIH. [IpumeHenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
597 [lpyHnunel  paguocBsizu U TeleBUAEHUA.  Pamuonoxarus.
DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOILIEN CPe/Ibl
TexHnueckue YCTPOMCTBA: MY3bIKaJIbHbBIE MHCTPYMEHTHI,
528 yIbTpa3ByKOBasi JMarHOCTHKa B TEXHMKE W MEAMIIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus
OIITUKA
531 [IpssMonMHETHOE pAacIpPOCTpPaHEHUE CBETa B OJHOPOJIHOM Cpene.
JIyu cBera
532 OtpaxkeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTtpoeHue
M300pKEHHI B TIOCKOM 3epKajie
533 Ilpenomnenne cBera. 3aKOHBI  MPEJIOMJICHHUSI  CBETA. AGCOIIOTHBIM
MOKa3aTesb MPeIoMIICHHS
53 534 IlomHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii  yros  IOJIHOTO
BHYTPEHHET0 OTPaKEHUS
535 Hucnepcus cseta. CnoxkHbIi cocTaB Oenoro ceera. Liset
CoOuparomue u paccenBaroliye JuH3bl. ToHkas nuH3a. PoKycHOe
536 paccTosiHMe W ONTHYECKas cuiaa TOHKOM JmH3bL. [locTpoeHue
n300pakeHU B COOMpAIOIIMX U pacceuBaroIuX JuH3ax. Gopmyna
TOHKOM JIMH3EI. Y BeJIMUEHHE, JaBaeMoe JTHH30H1
5.3.7 [Ipenensr npUMEHUMOCTH T€OMETPUYECKON ONTHKHU
5.3.8 HNnrepdepennius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIIOBUS




Kon

pal?fz([)el:lna NpoBepPsieMOoro IIpoBepsieMble 31€eMEHTHI COAePKAHUA
3J1eMeHTa
HaOJIIO/ICHUsI MAKCUMYMOB U MUHHUMYMOB B UHTep()EepEHIIMOHHOMI
KapTUHE OT JBYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB
Hudpakmus  cBera. Judpakumonnas  peméTka. Ycnosue
5.3.9 HaOJIIOAEeHUS TJIABHBIX MaKCUMYyMOB npu MaJeHuun
MOHOXPOMATHUYECKOTO CBETA Ha TU(PPAKIMOHHYIO PEIIETKY
5.3.10 [Tonsipuszanus ceera
TexHuueckue YCTPOMCTBA: OYKH, JIy1a, ¢doroanmapar,
5.3.11 MPOCKIIMOHHBIA ~ aImapaT, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS
OIITHKA, TU(PPAKINOHHAS PEHIETKA, TIOJISIPOUT
[IpakTuueckue paboTel. U3Mepenue mokazaresist MIpeIoMIICHUS.
5.3.12 UccnenoBanue cBoMcTB u300pakeHnit B nuH3ax. HaOmrionenue
JUCIIEPCUU CBETa
SJIEMEHTBI CITIEITUAJIBHOM TEOPMM OTHOCUTEJILHOCTU
['panuubl TPUMEHMMOCTH KJIACCHYECKOM MexaHWKHU. IlocTynarsl
6.1 TEOPUU OTHOCUTEIIbHOCTH: HHBAapPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUAI OTHOCUTEIIBHOCTH DUHINITeHHA
6 6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU H
COKpaIIeHHE JTTMHbI
6.3 DHeprus U UMIYJIbC CBOOOHOMN YaCTHITBI
6.4 CBs3p Maccel C JHEPrUe W HMMITYJbCOM CBOOOJHON YaCTHUIIBL.
DHeprus MoKosi CBOOOIHOM YaCTUIIBI
7 KBAHTOBAS ®U3UNKA
SJIEMEHTbI KBAHTOBOU OITTUKU
711 @®oronsl. Popmyna Ilmanka cBs3u dSHepruu (GoOTOHA C €ro
4aCTOTOW. DHEPrust U UMNyJbc poToHa
71.2 OtkpsiTHE u UCCIIEJOBaHNE ¢doroaddexra. OnbITb
A.I'. Cronerosa. 3akoHs! poTorddexra
7.1 713 VYpaBHenue OiHmrTerHa s poTodddexra. «KpacHas rpanuna»
o doroaddexra
7.1.4 Jasnenue ceera. OnbiTel [1.H. JlebeneBa
7.1.5 XHUMUYECKOE JICMCTBUE CBETA
716 TexHnueckue ycrponcTBa: (OTOIEMEHT, GOTOAATUUK, COTHEUHAS
Oarapesi, CBETOANO/T
CTPOEHUE ATOMA
701 Mopenb atoma Tomcona. OnbiTel Pezepdopia mo ucciie1oBaHuio
cTpoeHus aroma. [Imanerapuas Mojenb aToma
[Toctynmater bopa. M3nydenue u moryomieHue (OTOHOB TIpH
7.2.2 Mepexo/ie aroMa C OJHOTO YpPOBHS SHEPruu Ha Jpyrou. Bumbl
79 crekTpoB. CrieKTp ypOBHEH SHEPruu aToMa BOJ10poaa
' 793 Bonnoseie cBolicTBa yactull. Bomubl ne bpoinsa. KopnyckymnspHo-
BOJIHOBOH nyanu3m. Judpakius 3JeKTPOHOB Ha KpUCTAIIaX
7914 CHnoHTaHHOE U BBIHYKJIECHHOE U3JIy4eHHUE. Y CTPOMCTBO U MPUHIUIT
paboThI nazepa
705 TexHuyeckue ycTpoWCTBa: CHEKTPAIbHBIN aHamu3 (CIEKTPOCKOM),

J1a3ep, KBAaHTOBBIA KOMIIBIOTEP




Kon

pal?fz([)el:lna NpoBepPsieMOoro IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
3J1eMeHTa
7.2.6 | [IpakTuyeckue padotel. Habnrogenue mTuHeHyaToro crekTpa
ATOMHOE AJ1PO
7.3.1 Metoapl HAOMIOACHUS U PETUCTPAITUHU JIEMEHTAPHBIX YaCTHIT
OTtkpbITHE PaanoakTUBHOCTU. ONBITHI Pesepdopna o
739 OTpENICJICHUIO0 COCTaBa paJHOaKTUBHOrO u3nydyeHus. (CBoicCTBa
anbda-, Oera-, TaMMa-u3IyueHHUs. BiusHHe pajnoakTUBHOCTH Ha
KHUBBIE OPraHU3MBbI
OtkppiTHe mNpoTOHA W HeWTpona. HykioHHas Moxens spa
7.3.3 Ieiizenbepra — MBanenko. 3apsn sapa. MaccoBoe 4HCIIO sijipa.
N3otombr
734 Anbda-pacnan. ONEKTPOHHBI W TO3UTPOHHBIN OeTa-pacmaj.
lNamma-uznyuenue. 3aKOH palMOAKTUBHOTO paciajia
7.3 735 DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. Jledekt macchl
sanpa
7.3.6 SAnepusble peakuun. [lenenue u cuHTE3 11€p
Anepubiii  peaktop. Tepmosinepublid  cuHTe3. IIpobGnembr
7.3.7 MEPCIEKTUBBl SIACPHOM SHEPTeTUKU. ODKOJOTHYECKHE aCIEKThI
SIEPHON PHEPTETUKH
738 DneMeHTapHbIe YaCTHULBI. OTtkpbITHE MO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJICHCTBUSA
739 TexHuueckue ycTpoiicTBa: 103uMeTp, kKamepa Bunbcona, saepHbIii
peakTop, aroMHas 6omba
7310 [Ipaktuueckue pabotsl. MccnenoBanue TpekoB dyactull (10
TOTOBBIM (poTOrpadusim)
OJIEMEHTbBI ACTPOOU3NKIN
8.1 Bun 3Bé3mnoro Heba. Co3Besnus, sipkue 3BE3MBI, TUIAHETHI, MX
BUJIUMOE JIBUKEHUE
Conneynas cucrema. Ilmanersl 3emMHOMl rpynnbsl. [lnaHersi-
8.2 TUTAaHTBl U WX CIYTHUKH, KapJIMKOBBIE IUIaHEThl. Maible Tena
ConHeyHO! cuCTEMBI
8.3 Comnnrne, ¢potocdepa u atmochepa. ComHedHAss aKTHBHOCTh
8.4 Hctouynuk sneprun CosHLA U 3BE3]1
3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKU: MACCa, CBETUMOCTb, PaJINyC,
85 TEMIIEpaTypa, UX B3aUMOCBS3b. JlMarpaMMma «CHEeKTpaIbHbIM Ki1acc —
8 CBETHUMOCTbB». 3BE3]Ibl IJ1ABHOM MOCJIEI0BATEIBHOCTU. 3aBHCUMOCTb
«Macca — CBETUMOCTb» ISl 3BE3/1 TJ1aBHOM TOCIIEI0BATEIbHOCTH
86 Buyrpennee crpoenue 3BE31. COBpPEMEHHbBIE TNPEJCTABICHHUS O
MIPOUCXOXKAEHNH U 3Bosrony CoJlHIa ¥ 3BE31. DTarbl )KU3HU 3BE3]
Muneunbii Ilyte — Hama [amaktuka. CrnupanbHas CTPYKTypa
8.7 lanakTuku, pacnpeneneHue 3BE3N, raza v nbUId. [lonmoxkeHue u
newkenne Comnma B lamaktuke. Ilnockas wu  cdepuyeckas
noAcucTemMsl ['anakTuku
8.8 Tunsel ranaktuk. Paguoramaktuku u kBazapbl. UEpHbIE IBIPHI B
sJIpax rajlaKkTUK
8.9 Bcenennas. Pacummpenne Beenennoii. 3akon Xa06usa. Pa3zberanue




Kon
NMPoBePSIEMOro IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
JJIeMEeHTA

Kon
pa3aena

rajlaktuk. Bospact m paguyc BcenenHo#, Tteopus bonbiioro
B3pbIBa. Mojenb «ropsiueid BeenenHnoi». PenukToBoe usinyyeHue

MacmraOHast CTPYKTypa Bcenennoi. MeraranakTuka.

8.10 N
Hepewménnpie mpo6iieMbl aCTpOHOMUU

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTI'O
HNPOLHECCA

OBA3BATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JIs1 YYHEHUKA
Mskumies ['.5., ByxosueB b.b., Corckuit H.H. u np «®usuka 10 kiacc (6a30BbIit
ypoBeHb» AO « U3narenscTBO «lIpocBenienue»

Msikumies ['.5., byxosueB b.b., Yapyrun B.M. u np «®u3uka 11 knacc (6a30Bbiit

u yriayoseHHsit ypoBenb» AO « M3gatensctBo «IIpocBeiienne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET



