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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOTO YpOBHS Ha YpPOBHE CpPEIHErO O0OIIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXKEHHH © TpeOOBaHMU K pe3yibTaTaM OCBOCHHS OCHOBHOU
oOpa3oBaTenbHO# mporpammel, npeactaBieHHbIX B @T'OC COO, a Takxke ¢ y4éToMm QeaeparibHOR
paboueil mporpaMMbl BOCIIMTAHUS M KOHLENIUH MpernojaBaHus ydyeOHoro npeamera «dusnka» B
oOpa3oBaTenbHbIX  opraHm3zauusax  Poccuiickoit  denepanuu, peaqu3yrolUX  OCHOBHbBIE
00pa3oBaTeIbHbIE IPOTrPAMMBI.

Copneprkanue mporpaMMsl 1o (hu3MKe HampariIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOH
KapTUHbl Mupa oOyuaromuxca 10-11 kmaccoB mpu o0ydeHuu ux ¢u3uke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JEATEIbHOCTHOrO noaxoa. [Iporpamma o ¢gusmke cooTBeTCTBYET TpeOOBAHUAM
OI'OC COO k mnIaHUpPyEMbIM JIMYHOCTHBIM, IPEAMETHBIM M METAIllPEIMETHBIM pe3yJibTaTaM
0o0y4YeHHsI, @ TAaKXKE YYUTBHIBAET HEOOXOAMMOCTb PEATH3alMUA MEXKIPEIMETHBIX CBS3eH (DHU3UKH C
€CTECTBEHHO-HAYUYHbIMU Y4eOHBIMU IIpeaMeTaMu. B Hell onpeaenstoTcss OCHOBHbIE LENIN U3Y4YEeHUs
(Gu3uKu Ha ypOBHE CpeAHEro obiero obpa3zoBaHUs, IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca
(U3UKHU: INYHOCTHBIE, METAIIPEIMETHBIC, TIPEAMETHBIC (Ha 0a30BOM ypOBHE).

[Tporpamma 1o (pu3smnKe BKIIOYAET:

® [UIAHUPYEMBIE Pe3yJbTaThl OCBOSHHS Kypca (M3UKKM Ha 0a30BOM YpOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yueOHoro npeamera « Pu3ukay 1o rogam o0yyeHHsL.

du3mKa Kak Hayka 0 Haubosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYIAs B Ka4eCTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHMHA 00 OKpY’)KarollleM MUpe.
[IkosbHBIHA Kypc GU3UKU — CUCTEMOOOpa3yIOIU ISl €CTECTBEHHO-HAYYHbIX YUEOHBIX IPEAMETOB,
MOCKOJIBKY (PM3UYECKHE 3aKOHBI JISKAaT B OCHOBE IMPOIECCOB W SIBJICHUH, M3YYaeMBIX XHUMHUEH,
Owonoruei, ¢pusmueckoit reorpadueid u actpoHomuei. Vcmonp3oBaHNEe W aKTUBHOE NPUMEHEHHUE
bu3nyecKkux 3HAHUN ONpenessieT XapakTep U pa3BUTHE pa3HOOOpa3HbIX TEXHOJNOTHH B cdepe
DHEPreTUKHU, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJyYEHUs HOBBIX MAaTE€pHAIOB C 3aJaHHBIMU
cBoiicTBamu U Jipyrux. 3yuenune pu3nku BHOCUT OCHOBHOM BKJa/ B JOPMUPOBAHUE €CTECTBEHHO-
HAay4yHOM KapTHUHBI MHpa oOydaroluxcs, B (OPMHUPOBAHUE YMEHUU MPUMEHSTh HAay4HBIH METO
MO3HAHUS NP BBIOJHEHUH UMH YYEOHBIX HCCIEIOBAHUH.

B ocHOBY kypca (pu3MKHM 11 ypOBHS CpeHero oOIiero oopa3oBaHMs MOJNOXKEH psa UaeH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoesn yenocmnocmu. B cOOTBETCTBUM € HEHM KypcC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepual M3 BCEX pa3esioB (PU3UKH, BKIIOYAET KaK BONPOCH KIACCHYECKOH, Tak U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (GU3NKH OOBEIUHEH BOKPYT
¢uznueckux teopuil. Benymmum B kypce sBisieTcst GopMHUpOBaHHE NMPEACTABIECHUN O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BELLIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzanus IMpeanojaraeT HCIOJb30BaHHE T'yMaHUTapHOTO
noTeHIrana QU3NYecKol HayKu, OCMBICIEHUE CBSI3M Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaK)ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoes npuxnaomnoti nanpasnennocmu. Kype Gpu3nku npeamnonaraeT 3HaKOMCTBO C IIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss TMOCPEICTBOM BBEACHUS JJIEMEHTOB COJEpKaHUS,
MOCBSIIEHHBIX 3KOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHBI C DPAa3BUTHEM
TEXHUKUA U TEXHOJIOTHH, a Takke 00CYXIEHUs MpOoOJieM PalMOHAIBHOTO MPUPOIONOIL30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.



Crep)KHEBBIMH 3JI€MEHTAaMHM Kypca (HU3UKM HAa YpPOBHE CpPEAHEro OOIIero oOpa3oBaHHS
ABIISAIOTCS  (u3nueckue Tteopuu ((popMupoBaHHE TMPENCTaBICHUH O CTPYKType IOCTPOCHUS
buznyeckoil Teopuu, poiu (GyHIAMEHTAIBHBIX 3aKOHOB M NPUHLUIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPHUPOJe, TPaHMUIAX MPUMEHHMOCTH TEOpUH, ISl OMUCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MPOIIECCOB).

CHUCTeMHO-IEITENPHOCTHBIN TMOAXO0M B Kypce (M3UKH pealn3yeTcs MPEexkae BCEro 3a Cuér
OpraHM3ali SKCIEPUMEHTAIBHON JesTeNbHOCTH oOywarommxcs. i 6a3o0BOro ypoBHsS Kypca
GU3MKM — 3TO HCIOJIb30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX AKCIHEPUMEHTOB U
nabopaTOpHBIX PabOT, KOTOpBIE B IporpamMme Mo (Qu3NKe OOBEIMHEHBI B OOMIMK CIIMCOK
YUEHHUYECKUX TPAKTHUECKUX paboT. BrlieneHune B yKa3aHHOM IMepedyHe JabopaTOpHBIX padoT,
NPOBOJUMBIX JUISI KOHTPOJII W OLEHKH, OCYIIECTBIIACTCS YYacTHUKaMH 0O0Opa3oBaTEIbHOIO
mporecca UCXols U3 0coOEHHOCTEW IIaHMPOBAHMS M OCHAlleHUsa kaOuHeta ¢usuku. [Ipu s3TomM
o0OecrieunBaeTcs OBJIAJICHUE OOYyYarOIIMMUCA YMEHUSMU IPOBOAUTH KOCBEHHBIE H3MEPEHHUS,
UCCIICIOBAHHS 3aBHCUMOCTEH (DU3MYECKUX BEJIUYMH M TIOCTAHOBKY OIIBITOB TI0 TPOBEpPKE
NPEIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHUE ylensieTcs pelieHnI0 pacu€THRIX U KaueCTBEHHBIX 3a1ad. [Ipu sTom nms
pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/a4dl C SIBHO 3a/laHHOM (PU3WYECKOW MOJENBIO,
MO3BOJISIOIINE PUMEHSTh W3yYEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszeiia Kypca,
TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3fenoB. [IJig KaueCTBEHHBIX 33a4 IPUOPUTETOM SIBISIOTCS
3aJaHusl HA OOBSICHEHHE MPOTEKaHUS (GU3NYECKUX SIBICHUU U MPOLIECCOB B OKPYKAIOIIEH KU3HU,
TpeOytoriue BpIOOpa PU3NYECKO MOIEIH /ISl CUTyalliH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu GI'OC COO k mMaTepHAIbHO-TEXHUYECKOMY 00€CIIEUEHUO
yaeOHOro mporecca 6a30BbIl ypoBEeHb Kypca (M3HKH Ha YPOBHE CPEIHEro o0Imero oopasoBaHus
JMOJKeH U3y4aTbCcsd B YCIOBUSAX I[pPEAMETHOro KaOuHeTa (U3HKM HIM B YCIOBUSX
WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB EeCTECTBEHHO-HAyyHOro nukia. B kaOunere Qusuku
JOJDKHO OBITH HeoOXxoxuMmoe JabopaTopHOe OOOpYyAOBaHHWE [UIS BBITIOJHEHHS YKa3aHHBIX B
nporpaMmMe 1o GU3NKe YYSHHYECKHX MPAKTUIECKUX paboT U IEMOHCTPAMOHHOE 000py/I0BaHHE.

JleMoHCTpalnoHHOE  000pyAoBaHHEe (OPMHUpPYETCS B  COOTBETCTBUM C  IPUHIUIIOM
MUHUMAJIBHON JOCTATOYHOCTH U OOECHeuHMBaeT IMOCTAHOBKY MEPEYUCICHHBIX B MPOTpamMMme I0
¢u3nKe KIOYEBBIX JAEMOHCTpPAIMK JUISI HWCCIENOBAaHHMS M3yYaeMbIX SBJICHHH W IPOIECCOB,
IMITUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 000py/10BaHUE JUIl YYCHUUYECKUX MPAKTUUECKUX paboT GopMupyercs B BHUJE
TEMaTHYEeCKNX KOMIUIEKTOB M oOOecrmeunBaeTcss B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnueckue KOMILIEKThI J1a0OpaTOpHOro O0OOpYyAOBaHUS JOJKHBI  OBITH
MOCTPOCHB Ha KOMIUIEKCHOM HCIOJB30BAHWM AHAIOTOBBIX W IHM(POBBIX MPUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUIE U(POBBIX TaOOPATOPHIl.

OCHOBHBIMU LIENISIMU U3Y4eHUs1 GUUKU B 0011IeM 00pa30BaHUU SBISIFOTCSA:

e (opMupoBaHHE HHTEPECA U CTPEMIICHHS 00YJAIONINXCS K HAYYHOMY U3yUSHHIO PHPOJIBL,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TIPEACTABICHWA O HAYYHOM METOJle¢ TIO3HaHUS ¥  (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPYKAFOIIIUM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa M3yYeHHs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (dopMupoBaHHE YMEHHI OOBSCHATH SBICHHUS C UCIIONB30BaHUEM (U3NYCCKUX 3HAHUH U
HAYYHBIX JOKa3aTeIbCTB;

e (opMupoBaHHE TPEACTABICHUH O POJM (UKW IUTSI Pa3BUTHSA JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTH.



JlocTikeHne STHX Leield oOecreynBaeTcsl pelleHHeM CIEAYIOUIMX 3aJad B Ipoliecce
U3y4eHHS Kypca (pU3UKK Ha YPOBHE CPEIHETr0 OOIIero 00pa30BaHuUs:
e npuoOpeTeHrne CUCTEMbl 3HaHMM 00 OOmMX (U3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJICKYJSPHYIO (PU3UKY, 3JEKTPOJMHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

e (QopmupoBaHUE YMEHUN MPUMEHSTh TEOPETUUECKUE 3HAHUS JJIs1 00BsACHEHUS GU3HUECKUX
SBJICHUU B TIPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIICHU B IOBCETHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB peIlIeHUs Pa3IUYHbIX 337a4 C SIBHO 33/J1aHHOI (U3MYECKOI MOJIeNbIO,
3a]a4, MMOIPa3yMEBAIOLIUX CAMOCTOSATEIbHOE CO3aHe PU3NUECKON MOJEINH, aIeKBaTHOU
YCIIOBUSIM 3aJ]auu;

e MoHUMaHWE (PU3UYECKHMX OCHOB U TIPUHIIMIIOB JIEHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJOTMYECKHUX IIPOLECCOB, UX BIUSHUS HA OKPY>KAIOILYIO CPELY;

® OBJIQJICHWE METOJAMH CaMOCTOATENBHOTO IUJIAHUPOBAHUS M TPOBENEHUsS (DU3MUECKUX
HKCIEPUMEHTOB, aHAJIN3a U MHTEPIPETalui UH()OPMAIIMH, OTIPEIEICHUs T0CTOBEPHOCTH
MIOJIy4YEHHOT'O pe3yJbTara;

® CO3JaHUE YCJIOBUU IS Pa3BUTUS YMEHHM MPOEKTHO-UCCIIEIOBATEIbCKOM, TBOPUECKOMN
JESITEJIbHOCTH.

Ha wusydenue ¢usuku (6a30BbIii ypoBEHb) Ha YPOBHE CpEAHEro o0Iero oobpazoBaHUs
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacos (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Tpennaraemelii B mporpaMme 1o (U3MKe MepeueHb JIaDOpaTOPHBIX U MPAKTUYECKUX PaboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JeNaeT BEIOOp MPOBEACHUS 1a00OPATOPHBIX PadOT U OIBITOB
¢ Y4ETOM UHAMBHUAYAIBHBIX OCOOCHHOCTEH 00yUYaroIXCs.

COILEPKAHUE OBYYEHUS
10 KJIIACC
Pa3znen 1. dusuka u MeTOAbI HAYYHOI'0 IIO3HAHUS

®usnka — Hayka o npupoae. HayuHble MeToApl MO3HAHMS OKpyXkarouero mupa. Poib
AKCIIEPUMEHTA U TEOPHHU B IIPOLIECCE MO3HAHMSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MopnenupoBanue (pu3nMueckux sBICHUM U mpoueccoB. Hayunele rumote3bl. dusmyeckue
3aKOHBI ¥ TeOpUU. [ paHHIIBI MPUMEHUMOCTH (PU3HMUECKHUX 3aKOHOB. [IpUHIINT COOTBETCTBHUS.

Ponb u Mecto Qu3uku B (POPMUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI MHpa, B
MPAKTUYECKOHN AESITEIbHOCTH JIIOIEH.

Jlemoncmpayuu

AHazoroble ¥ IUPPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Paspnen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe 1BrkeHre. OTHOCUTEIbHOCTh MEXaHUUYECKOT0 IBMKeHus. Cuctema oTcuéra.
Tpaexropus.

[Tepemernienre, CKOpPOCTh (CpeiHsAss CKOPOCTb, MTHOBEHHAsh CKOPOCTb) M YCKOpEHHE
MaTepuaIbHOW TOYKH, UX IMPOEKIIMH HAa OCH CHUCTeMbl KoopauHAaT. CloXeHHe NepeMelleHU U
CJII0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOpEHHOE MPSIMOJIMHEHHOEe IBIKeHHe. ['padmku 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTU U NEPEMEIICHUS] MaTEPUAIbHOW TOUYKU OT BPEMEHH.

CBobogHOe masieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneliHoe nBuxeHue. J[BuxkeHne MaTepruagibHOM TOUKH MO OKPYKHOCTH C TOCTOSTHHOU
10 MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHast ckopocTh. Ileproa u yactora oOpalieHus.
[{eHTpOCTpEMUTENBHOE YCKOPEHHUE.



TexHnyeckue ycTpolcTBa M NMPAKTHUECKOE MPUMEHEHUE: CIIUJIOMETpP, ABM)KEHUE CHAPSOB,
LIENTHBbIE U PEMEHHBIE NTEPEIaUH.

Jlemoncmpayuu

Mogens cucTeMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHYECKUX XaPaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3zoBanne ABMXKEHUN € UCIIOIb30BAHUEM IIPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaOnronenue nBuxeHus Tena, OpoIEeHHOro MO YII0M K TOPU30HTY U FTOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaeHUs.

Hanpasienue CKOpOCTH IIPH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHne HepaBHOMEPHOI'O IBUKEHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IyTsIMH, IPONIACHHBIMU TEJIOM 3a MOCIEO0BATEIbHBIC
paBHBIEC IPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBIKEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOU
HYJIIO.

W3yuenune nBUKEHUS IIAPUKA B BA3KOW KUIKOCTH.

N3yuenue nBUKEHUS Teja, OpPOLIEHHOTO FOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunuun otHocurenbHOCTH ['anunes. Ilepsbiii 3akoH Hprotona. MHepruanbHble CHCTEMBI
OTCYETa.

Macca Ttena. Cwuna. [lpuHuun cynepno3uuuu cwi. Btopoit 3akon HerooToHa s
MaTepuanbHOU Toukd. Tperuit 3akoH HproTOHA 11 MaTepraIbHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuuyeckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl Tpenus (mokosi, ckojibkeHus, kadenus). Cuna tperus. Cyxoe tpenue. Cuna
TPEHUsl CKOJNbXKEHHMs M cuia TpeHus nokos. Kosdounuent tpenus. Cuina CONPOTUBIECHUS IPU
JBUKEHHUU Te€Ja B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT CHIJIBI OTHOCUTEIBHO OCH BpauieHus. [linedo cuibl. YcioBus paBHOBecHs TBEPIOTO
Tena.

TexHuyeckue YCTpOHCTBa UM NPAKTHUUECKOE MPUMEHEHHWE: NOJIIMITHUKH, JBUKCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBieHNE NHEPLMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoit 3akon HeroToHa.

W3mepenue cuil.

CrnoxxeHue cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT AepopMariu.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM MOIbEME U TAJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnosus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOIIMX B IPYXKHHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHnbl coxpaneHusn ¢ MexanHuke



NMnynbec MaTepuaabHOW TOUYKM (Tesa), CUCTEMbl MAaT€pUAIbHBIX ToueK. MMIysbc CHIIBI U
M3MEHEHUE UMITYJIbCca Tea. 3aKOH COXPAaHEHUS UMITyJbca. PeakTUBHOE ABM)KEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus MarepuaibHOM TOuku. Teopema 00 H3MEHEHMHM KHHETHYECKOM
JHEPIUH.

[TorennmanbHas sHeprus. [loTeHnmansHas 3HEprus ynpyro aeGopMUPOBAHHON MpY>KUHBI.
[TorennuanbHas sHEprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble UM HENOTEHUMalIbHblE CHJIBL. CBs3b paOOThl HEMOTEHLHUANbHBIX CHII C
MU3MEHEHNEM MEXaHUYECKOW SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUS MEXaHUYECKOW YHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: BOJIOMET, KONEp, INPYKHUHHBIN
IIUCTOJIET, JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE nBHXKEHUE.

[Tepexon nmoTeHIMATBHON SHEPTUN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHue aOCONMIOTHO HEYNPYyroro yjaapa ¢ IOMOIIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIbI C U3MEHEHHEM MEXaHHYECKOM 3HEepruu Teja Ha puMepe
PacTsKEHUsSI PE3UHOBOTO XKIyTa.
Pa3nea 3. Mosekyasipaas pu3nka 1 TepMOIUHAMHUKA
Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJOXKEHUS MOJEKYJISPHO-KMHETUUECKOW TEOPHHM M MX OIBITHOE 00OCHOBAHHE.
bpoynoBckoe nBumxenue. Auddysusa. Xapakrep IBUKEHUS U B3aMMOJAEHCTBHSI YacTHIl BELECTBA.
Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX TEJ U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmeps! Mosekyil. KonnuectBo BemectBa. [loctossHHas ABorajpo.

Tennosoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Monens wuneanpHoro rasa. OCHOBHOE YpPaBHEHHE MOJEKYJISAPHO-KUHETHUECKON TEOPHUH
UJeaNbHOro raza. AGCoII0THAs TeMrepaTypa Kak Mepa cpeiHel KUHETUUECKON 3HEPTUU TEIIOBOTO
IBWKEHMs dactun rasa. Illkama temmneparyp KenbBuHa. ['a30Bble 3aKkOHBL. YpaBHEHHE
MenneneeBa—Kuaneiipona. 3akon [lanbroHa. M3omponecchl B HACAIBHOM Ta3e C MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduueckoe NpeCTaBICHUE HW30MPOLIECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUUECKOe TPUMEHEHNE: TEPMOMETpP, ObapoMeTp.

Llemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JMCKPETHOE CTPOEHME BellecTBa, Qororpaguu  MoieKyml
OPraHUYECKUX COCTUHECHUM.

OnpIThI 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mojenb 6pOyHOBCKOTO JIBUKEHUSI.

Mogens onbita IITepna.

OnBITHL, TOKA3bIBAOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBHS.

Mopaenb, HUTFOCTpHUPYIOIIAsl IPUPOLY TAaBJICHHS ra3a Ha CTEHKHU COCyJa.

OnBITHI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UIEAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

OrnpezenieHre Macchl BO3lyXa B KJIACCHON KOMHATE Ha OCHOBE M3MEpPEHNN 00hEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTypbl BO3lyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.



Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cucreMa. BHYTpeHHss OSHepruss TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl €€ u3MeHeHus. KonmdecTBo TemioTsl U paboTa. BHyTpeHHss 3Heprus OAHOATOMHOI'O
UJCAIBHOrO raza. Buapl Temonepeaaun: TEILUIONPOBOIHOCTh, KOHBEKIMS, U3IydeHHUE. Y IelbHas
TEIJIOEMKOCTB BelecTBa. KoaudecTBo TEIUIOTHI P TEIUIONEepeaaye.

[Tonsitre 06 anuabataHoM mporiecce. [lepBhril 3aK0oH TepMoauHAMHUKH. [IprMeHeHne TIepBOTO
3aKOHa TePMOJAMHAMUKH K u3omnporeccam. ['papuueckas nuHTepnperanus padoTsl rasa.

Bropoii 3akoH TepmoanHamuku. HeoGpaTuMocTh NpoLeccoB B IPUPOE.

Tennoble MamuHbl. [TpuHIMnBl neiicTBus TemnoBelx MamuH. IIpeoOpa3oBaHus sHepruu B
TeroBbIX MamuHax. Koagdunuent nonesnoro neiicreus temnooit mammubl. [ukn KapHo u ero
KO3(PPHUILIMEHT MOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPT € TUKH.

TexHHUYecKue yCTpoiCTBa U NMPAKTUYECKOE IIPUMEHEHHUE: IBUraTellb BHYTPEHHETO CTOPaHUs,
OBITOBOM XOJOAMIBHUK, KOHAULIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPTUH TeJla IPU COBEPIIECHUH PabOThI: BBUIET IPOOKU U3 OYTHUIKH
HOJ JEHCTBHEM C)KaToro BO3/1yXa, HarpeBaHue 3¢upa B JaTyHHOH TpyOKke MyTEM TpEeHUs
(BUICOIEMOHCTpPALIHS ).

N3meHenne BHyTpeHHEH SHEPruu (TEMIIEpaTyphbl) TeNa MPHU TEIIonepeaaye.

OnbIT 110 a7uabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTessl BHYTPEHHETO CrOpPaHusl, pEaKTUBHOI'O IBUraTElsl.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanue u KoHaeHcauus. Mcrnapenue u kurneHue. AGCONMIOTHAsE U OTHOCUTEIbHAS
BIQKHOCTh BO31yXxa. HaceleHHBI map. YaenmpHas TeIuioTa MapooOpa3oBaHMs. 3aBHCUMOCTh
TEMIIEPATYPHI KUTICHUS OT JIaBJICHUSI.

TBépnoe tenmo. Kpucrannuyeckue u amopdHbie Teiaa. AHU30TPOIHUS CBOWMCTB KPUCTAIJIOB.
Kunkue xpucramnel. CoBpemMeHHbIe MaTepuanbl. [lnmaBneHue u KpucTauMzanus. YJenbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHuyeckue YCTPOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TUTPOMETP M TCUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHH MOTYyYEHHUSI COBPEMEHHBIX MaTepUaioB, B TOM YHCIIe HAHOMAaTEePHAIIOB, U
HaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBHIIIICHHBIX MTAPOB.

Kumnenve npu moHMW>KEHHOM JIaBJICHHH.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

HaOnroenne HarpeBaHusl U TUTaBJICHHS KPUCTALUTUECKOTO BEIIECTRA.

JleMoHCTpalusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

H3mepeHne OTHOCUTENHFHOHN BIAKHOCTH BO3/yXa.

Paznea 4. diiekTpoauHaMuKa
Tema 1. dnexmpocmamuxa

DneKTpu3aius Tell. DIeKTpUUecKuid 3apsy. JBa Buia anekTpudeckux 3apaaoB. [[poBoqHUKH,

TVDJICKTPUKHU M TTOTYTIPOBOTHUKA. 3aKOH COXPAaHEHHS SJIEKTPHIECKOTO 3apsijia.



B3aumopeiictue 3apsinoB. 3akoH Kynona. ToueuHbli 35eKTpUYECKUi 3apsil. DIEKTPUUECKOE
nosie. Hampsk€HHOCTB deKTpuyecKkoro mnosid. IIpyuHmun cynepnosuuuy 3JIEKTPUYECKUX ITOJIEH.
JIuHuM HanpsSKEHHOCTH SJEKTPUYECKOTO MOJIS.

Pabora cun snexrpocratuueckoro nois. [lorenuunan. Paznocts norenuuanos. [IpoBoguuku
Y IUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM 1oJ€. JIudnekTpuieckasi IpOHULIAEMOCTb.

OnektpoéMkoctb. KonneHncarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. ODHEprus
3aps’KEHHOI0 KOHJIEHCATOpA.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JMIEKTPOCTaTUYECKasl 3alluTa, 3a3eMIIEHHUE DJIEKTPONpPHOOPOB, KOHJIEHCATOP, KOMUPOBAJIbHBIM
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

VYCeTpoicTBO U MPUHIUIT AEHCTBUS AJIEKTPOMETPA.

B3anMopeiicTBre Ha’neKTPU30BAHHBIX TEJl.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX TEll.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allIMTA.

JW3neKTpuKY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTh JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAIU IJIACTHH, PACCTOSHUS
MEXJly HUMH U JUBJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunplx cpeoax

DJIEKTPUUYECKUI TOK. YCJIOBHS CyIIECTBOBaHUSl 3JEKTPUUYECKOrO TOKa. VCTOUHMKHM TOKa.
Cwuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LETnH.

DNEeKTpUUECKOe CONMPOTHUBIIEHUE. Y IEJIBbHOE CONPOTUBIIEHHE BemlecTBa. [locnenoBarensHoe,
NapajuIeIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOAHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MoOmHOCTb 31EKTPUYECKOT0 TOKA.

DONEeKTPOABMKYIAs CUJIa U BHYTPEHHEE COIPOTUBIICHHE MCTOYHMKA ToKa. 3akoH Oma amns
MOJTHOM (3aMKHYTOM) AJIeKTpuueckoil nenu. KopoTkoe 3amMbikaHue.

DNEKTPOHHAs MPOBOAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKTpruueckuil Tk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TorynpoBoHuku. CoOCTBEHHAs U MPUMECHAsI IPOBOIMMOCTh MOJYIPOBOIHUKOB. CBOlCTBA
p—n-niepexoza. IloaynpoBoiHUKOBBIE TPUOOPHI.

ONEKTpUYECKUH TOK B pacTBOpax M paclulaBaX JJIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JIUCCOITHAIUS. DIIEKTPOJIN3.

DJIeKTpUYECKUi TOK B ra3ax. CaMOCTOATENbHBIA U HECAMOCTOSTENbHBIA pa3psan. MosHus.
[1na3ma.

TexHnyeckue yCcTpoiCTBa M MPAKTHUUECKOE MPUMEHEHUE: aMIIEpMETp, BOJBTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJJIEKTPOHArpeBaTeibHble MPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIIEHUS,  BaKyyMHbI  JOHON,  TEPMHUCTOpPbl U  (HOTOPE3UCTOPHI,
MOJIyIPOBOIHUKOBBIH 1IN0/, TaJbBaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPsHKEHUS.

3aBUCHUMOCTh COMNPOTHUBIICHUS LMIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBL, IJIOLIAAU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.



CMelraHHOE COEJUHEHUE POBOIHUKOB.

[IpsiMmoe wu3MepeHue 3NIEKTPOABMXKYIIeH cuibl. KopoTkoe 3aMblkaHHe TalbBaHUYECKOIO
3JIEeMEHTA U OLIEHKA BHYTPEHHEI 0 COMPOTHUBIICHUSI.

3aBUCUMOCTh COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYyPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psg v IPOBOAUMMOCTb BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

H3ydeHue cMEIIaHHOTO COSAMHEHHSI PE3UCTOPOB.

N3mepenue 31eKTpOABMKYLIEH CHIIbl MICTOYHUKA TOKA U €0 BHYTPEHHET O COIIPOTUBIICHUS.

Hab6monenue anexrpoinusa.

MexnpeaMeTHble CBA3H

Uzyuyenne kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce OCYLIECTBISIETCA C YYETOM
COJIePKATEBHBIX MEXKIIPEAMETHBIX CBSI3eH ¢ KypcaMy MaTeMaTUKH, OMOJIOTUH, XUMHUH, Teorpaduu
Y TEXHOJIOTHH.

MeosicnpeOomemnuvle nowsmus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO IMO3HAHUS:
ABIICHUE, Hay4HbI (QakT, runore3a, (u3MuUecKas BeJIMYMHA, 3aKOH, Teopus, HaOIIOICHHE,
HKCIEPUMEHT, MOJIEIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl ypaBHCHUH, TUHEHHas (QyHKIUs, mapabona, runepboa,
uX rpaduku U CBOICTBa, TPUTOHOMETPUUYECKUE (PYHKIIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl W HUX TMPOEKIUU HA OCH KOOpIHMHAT,
CJI0KEHHE BEKTOPOB.

buonoeusn: mMexanmdeckoe IBM)KEHHE B JKMBOH mpupone, IudQy3us, 0CMOC, TEII0O0OMEH
JKUBBIX OPraHW3MOB (BUBI TEIUIONEpenayH, TEIUIOBOE PaBHOBECHE), SJIEKTPUUECKUE SIBICHUS B
’KUBOU TIPUPOIE.

Xumusi: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHasi Macca, TEIIOBbIe CBOMCTBA TBEPABIX TEJ, )KMJKOCTEH U ra3oB, FIEKTPUUYECKUE CBOMCTBA
METaJUIOB, AIEKTPOJUTUYECKAS TUCCOLMALNS, TaIbBAHUKA.

T'eocpaghus: BIAXXHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeodpazoBaHue ABM)KEHUH C HCIOJIB30BAHUEM MEXAHM3MOB, Y4ET TpPEHMs B
TEXHUKE, TOIINITHUKNA, HUCIOJIb30BAaHWE 3aKOHA COXPAHEHHUS HUMITyJbca B TEXHHUKE (pakeTa,
BOJIOMET U ApYyTHE), ABUTATEIb BHYTPEHHETO CTOPaHHUsl, MapoBasi TypOuHa, OBITOBOM XOJIOAUIBHUK,
KOHJIULIUOHEP, TEXHOJOTUHU TOJyYEHHsS] COBPEMEHHBIX MaTEPHAIIOB, B TOM UMCJIE HAHOMAaTEpHaJoB,
U HAHOTEXHOJIOTMH, DSJEKTPOCTAaTHYeCKasl 3alluTa, 3a3eMJICHHE 3JIEKTpOnpuOOpoB, KCEPOKC,
CTPYWHBIA TPUHTEP, OJICKTPOHATrpEBaTEIbHbIE TMPUOOPHI, AIIEKTPOOCBETUTEIBHBIE MPUOOPHI,
raJibBaHHKa.

11 KJIACC
Paznen 4. DaekTpoanHaMuka
Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

[TocTostHHBIE MarHUTHL. B3auMoaeiicTBUE MOCTOSSHHBIX MarHUTOB. MaruuTtHoe mnose. Bektop
MarHuTHOM MHAYKIMH. [[puHIMN cynepno3uiiui MarHuTHHIX 1osie. JIMHuM MarHuTHOM MHAYKIIMH.
Kaptruna nuHui MarHUTHOW WHIYKIIMH TTOJISl TOCTOSTHHBIX MarHUTOB.

MarauTtHoe TMoje MpOBOAHMKA ¢ TokoMm. KapTwHa NWHWUNA WHAYKIIMA MarHUTHOTO TIOJIS
JUTMHHOTO MPSIMOTO MPOBOJHMKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKUA C TOKOM. OMBIT
Opcrena. BzaumozeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Ammepa, €€ MOTyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moy/b U HampasiieHUE. J[BrkeHue 3apsyKeHHON YacTULIBI B OTHOPOIHOM
MarHuTHOM noje. Pabora cuel JlopeHna.



SIBeHne  JIEKTpOMAarHUTHOM MHAYKUMH. IIOTOK BEKTOpa MAarHUTHOM  MHAYKIUH.
ONEeKTpOABMKYIAs CUJIa MHAYKLIHU. 3aKOH JIEKTPOMAarHUTHON MHAyKuuu Papases.

BuxpeBoe »iexkTpudeckoe moje. OIEKTPOABIKYINAs CHIAa HMHIYKUUW B IIPOBOJHUKE,
JBIKYILEMCS IIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIE€HNE CAMOMHIYKIIMU. DJIEKTPOABMIKYILAsl CHUJIa CAMOMH Ty KIIMH.

DHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DIEKTPOMAarHuTHOE IMOJIE.

TexHnyeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: IIOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOJIBUraTElb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, UHAYKLUOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM I1OJIEM.

JIMHUM MHIYKIMY MarHUTHOTO MOJIS.

B3anmopelictBre 1ByX NIPOBOJHUKOB C TOKOM.

Cuita Amnepa.

JeiictBue cunbl JIopeHIa Ha HOHBI 2JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTb JJIEKTPOABIIKYIIEH CHJIBI MHAYKLHUHU OT CKOPOCTM HM3MEHEHHsS MarHUTHOIO
IIOTOKA.

SIBneHune caMOMHTyKLIUH.

Yuenuueckuii sxcnepumenm, rabopamophule pabomul

M3y4eHre MarHuTHOT'O TOJISl KaTYIIKH C TOKOM.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS AIEKTPOMarHUTHOW UHIYKIIMH.

Pazgen S. Kosie6anusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUSA

KonebarenbHass cuctema. CBoOogHble MexaHWdeckue KkojeOaHus. ['apMoHHMueckue
koneOanus. llepuon, wacrora, ammumryga u (asa xonebanuil. [IpyXUHHBIH MasSTHHK.
MaremaTnueckuii MasTHUK. YpaBHEHUE TapMOHMYECKUX KosiebaHuil. IIpeBpaiienue sHepruu npu
rapMOHUYECKUX KOJeOaHHSIX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHbBIE KojeOaHHS B HACATBHOM
Koje0aTeJIbHOM  KOHType. AHalorusg MeXJIy MEXaHMYeCKMMHM U 3JEeKTPOMarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPrUU B HJCATIbHOM KOJIeOaTelIbHOM
KOHTYDE.

[IpencraBiaeHne o 3aTyxarolMX KoseOaHMAX. BBIHYKIEHHblE MeXaHMYeCKHe KoJeOaHus.
Pe3onanc. BeiHyX/1€HHBIE 31€KTPOMarHUTHbIE KOJeOaHus.

IlepemenHbil Tok. CHHYCOMIAQIBHBIA NEPEMEHHBIM TOK. MOIIHOCT NMEPEMEHHOIO TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HANPSKEHUS.

Tpancopmarop. IIpousBoacTBo, mnepegadya M TMOTPeOJICHHE HJIEKTPUUYECKOW HHEPTHUU.
OKOJIOTMYECKHME PHUCKH TIpU NPOU3BOJACTBE IEKTpo3Hepruu. KyneTypa ucnonb3oBaHus
AIIEKTPOIHEPIHH B TIOBCEHEBHOM )KU3HU.

TexHnyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: DIEKTPUUECKUI 3BOHOK, FEHEPATOP
NIEPEMEHHOT0 TOKa, JIMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanune nmapaMeTrpoB KoseOaTelbHON cHUCTEMBl (MPYKUHHBIM WM MaTeMaTHUYeCKUn
MasITHHK).



HaGmronenue 3atyxaromux KoJleOaHui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUI.

HaGnronenue pezoHanca.

CB00OOHBIE IEKTPOMArHUTHbIE KOJIEOaHMs.

OcumiorpaMmbsl - (3aBUCUMOCTM  CHUJIBI  TOKa M HAmpsDKEHUS OT  BpPEMEHH) JUId
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHCc mpu mOCIENOBAaTEIBHOM COEAVMHEHMM PE3UCTOpA, KaTyUIKM WHAYKTUBHOCTH U
KOHJICHCATOPA.

Monenb TMHUY 3IIEKTPOIIEpEeIadH.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomul

HccnenoBanue 3aBHCHMOCTH NIEPUOJIa MaJbIX KOJeOaHUil Tpy3a HA HUTU OT JUIMHBI HUTH H
Macchl Ipy3a.

HccnenoBanue MNEPEMEHHOIO TOKa B LENUM M3 IOCIECNOBAaTEIBHO  COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAHUMHBIE 60JIHb

MexaHnyeckue BOJIHBL, ycioBHs pacnpoctpaneHus. Ilepuon. CkopocTs pacnpocTpaHeHus U
JuinHa BousiHbL. [lonepeunsie U npoaoibHble BoaHBL. VHTepdepeHus u nudpakuus MeXaHMueCKuX
BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS M3JIY4YCHMs] JJIEKTPOMAarHUTHBIX BOJH. B3anMHas
opueHnTanus BekTopoB E, B, V B anexrpomarautHoi BosiHe. CBONCTBA RJIEKTPOMArHUTHBIX BOJIH:
OTpaXeHHWe,  HIpejoMiIeHHe,  moisipu3amms,  audpaxmus,  uHTepdepeHmus.  CropocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 351eKTpOMarHuTHBIX BOJIH. [IpMeHeHue 371eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI pagUOCBS3U U TeIEBUACHUA. Pagronokanmys.

DEeKTPOMarHUTHOE 3arps3HEHUE OKPYXKaroLIe cpeibl.

TexHuuyeckue yCTpoOICTBA M NPAKTHUECKOE IMPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasi JMAarHOCTUKA B TEXHUKE W MEIUIMHE, pajgap, PaguONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

O6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEYHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus ¥ MpeoMIIeHUs MEXaHUUECKUX BOJIH.

Habmonenne nuntepdepeHnm U AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOGnroneHue cBsIi3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C AMILUIMTY/I0H U 4acTOTON KoJIeOaHUH.

HccnenoBanue CBOMCTB AIEKTPOMArHUTHBIX BOJIH: OTPa)XEHME, MPEIOMIICHHE, NOJIIpU3aLus,
Jubpakus, MUHTepQEepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonmHeNHOE pacpoCTpaHEHHE CBETa B OJHOPOJHOW Cpelie.
JIyd cBera. ToueUyHBI HICTOYHUK CBETA.

OtpaxkeHue cBera. 3akoHbl OTpaxkeHHs cBera. llocTpoeHue wu300pa’keHUH B IIOCKOM
3epKaje.

[Tpenomnenue cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOTIOTHBIN MoKa3aTeab MPeToMICHUS.
ITonnHOE BHYTpeHHEE oTpakeHue. IIpenenbHbIil yros MoIHOro BHYyTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CioxxkHbli cocTaB 6enoro cera. L[ser.



Cobuparomue 1 pacceuBaromue JUH3bL. ToHKast nmuH3a. POKYCHOE pacCTOSHUE U ONTHYECKAs
cuna ToHKOM nuH3bL IlocTpoeHne wn300pakeHHIl B COOMpAIOIIMX M PACCEHBAIOIIMX JIMH3AX.
dopmysia TOHKOHM JIMH3BL. Y BEIMYEHHUE, TaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

Bonnosas ontuka. Untepdepenius cBera. KorepeHTHbIC HCTOYHUKH. Y CTIOBHS HAOIOICHIS
MaKCUMyMOB U MHUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpaxus ceera. udpakiuonHas pemérka. Y cioBre HaOMIOIEHUS IIaBHBIX MAaKCUMYMOB
IIpU MMaJJCHUH MOHOXPOMATHYECKOI0 CBETa Ha TU(PAKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPHUMEHEHHWE: OYKM, JIyna, QoToarmapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAS ONTHKA, AU(pakiroHHAs peméTka,
HOJISIPOU.

Jlemoncmpayuu

[IpsimonuHetHOE pacupoCTpaHEHUE, OTpaXeHUWEe U MpelnoMieHue cBeTa. OnTuueckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieab CBETOBOAA.

HccnenoBanue cBONCTB U300paKeHUN B JIMH3aX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

Hab6monenue qucnepcuu certa.

[TosrydyeHue cekTpa ¢ HOMOIIBIO PU3MBI.

[Tomrydenue criekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepeHnue nokasaresns NpeaoMIIeHHs CTEKIIA.

HccnenoBanue CBOWCTB N300payKeHU B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH T€OPUH OTHOCHUTEJIbHOCTH

I'paHnnBI IPUMEHMMOCTH KJIACCHYECKOM MexaHuku. llocTynaTel cnenumansHOM Teopuu
OTHOCUTEJIBHOCTH:  HMHBAPUAHTHOCTb  MOJIYJII CKOPOCTH CBETa B  BaKyyMe, IPUHLUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/ICHHE BPEMEHH U COKPAILEHUE JITUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13bp MaccChl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPIUs MOKOS.

Pa3nes 7. KBantoBas pusuka
Tema 1. Dnemenmul K6AHM OGO ONMUKU

®oronsl. ®opmyna [Inanka cBs3u 3HEpruu (OTOHA C €ro YacTOTOH. DHEpPrusi U UMITYJIbC
¢doroHa.

OtkpeiTe 1 uccnenoanue pororddexra. Onbitel A. I'. Croneroa. 3akoHbl GoTodddhekTa.
VYpaBuenne DitnmTeitHa 175 hotodddexra. «KpacHas rparuia» Gororddexra.

JaBnenue cBeta. OnbiTel [1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpOWCTBA W TMPAKTUUYECKOE MpHUMEHEHHe: (OTOdIEMEHT, (HOToAaTUHK,
CoJIHEeUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.



HccnenoBanue 3akoHOB BHEIIHETO GoTodddekra.

Cseroauos.

Counneunas Oatapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -vactuil. [lnanerapHas
mogens aroma. [locrynater bBopa. M3nydenue m mornomieHue (OTOHOB IMpH IMEPEXOoJe aToMa C
OJIHOTO YPOBHsI DHEpruu Ha Ipyrou. Buasl cnextpos. ClieKTp ypOBHEH dHEPruu aToMa BOAOPOAA.

BosiHoBbie cBoiicTBa yactuil. Bonubl ae bpoitns. KopnyckyisspHO-BOJIHOBOM 1yaau3M.

CnioHTaHHOE U BBIHYKJIEHHOE U3IIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPaJbHBIA  aHaIWU3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopnuenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3ITyUEHHUSL.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HabGnronenue nuHeRvyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, TOKA3bIBAIOLINE CIIOXKHOCTh CTPOeHUs siapa. OTKpbITHE PaOaKTUBHOCTH.
OmnbiTel Pezepdopna mo ompeneneHuio cocTaBa pagMOaKTUBHOrO u3nydeHus. CBoMcCTBa aibda-,
Oera-, raMMa-u3iayuyeHus. BinsHue panoakTUBHOCTU HA JKUBbIE OPTaHU3MBI.

OTtkpeiTHE TIPpOoTOHA U HelTpoHa. HykionHas monens sapa [eiizenOepra—Banenko. 3apsia
anpa. Maccosoe uncio sapa. M3oTomnsl.

Anbda-pacnaa. DIEKTPOHHBI M MO3UTPOHHBIM Oera-pacmaj. ['amma-nsnmyuyeHue. 3aKoH
PaaAMOAKTUBHOIO pacmaja.

DOHeprus CBsS3U HYKIIOHOB B sifjpe. SnepHble cuibl. Jle@ekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES A1ED.

SAnepubiit peakrop. Tepmosaepusiii cunTe3. [Ipobimembl M NMEPCHEKTUBBl  SACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHON SHEPTreTHKU.

OnemeHTapHble YacTULlbl. OTKPBHITHE TO3UTPOHA.

Metonbl HaOMIOICHNS U PETUCTPALIMH HJIEMEHTAPHBIX YaCTHII.

®yHaaMeHTanbHbIe B3auMoecTBus. EquHcTBO hrsnyeckoit KapTHHBI MUpa.

TexHuueckue yCTpOHCTBAa M TPAKTUYECKOE IMPUMEHEHME: 103uMeTp, Kamepa BuubcoHa,
AJIEPHBIN peakTop, aTOMHast OoMOa.

Llemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M aCTPOPU3UKH

Ortansl pa3BUTHS acTpoHOMHUH. [IpHKiIagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé3anoro He6a. Co3Bes3nus, spkue 3BE3/1bl, JIAHETHI, X BUAUMOE JBHKEHUE.

Conneynas cucrema.

Connue. Conneunas akTUBHOCTb. MicTounuk sHeprun ConHa v 3BE3/1. 3BE3/1bl, UX OCHOBHBIE
XapaKkTepUCTUKU. JluarpamMma «CHEKTpalbHBIM KJIacC — CBETUMOCTb». 3BE3IBI TJIaBHOU
MOCNIEI0BATENbHOCTU.  3aBUCHMOCTh ~ «Macca —  CBETHMMOCTb»  Jis  3BE3A  TJIaBHOMU
nocneaoBarelbHOCTH. BHyTpenHee crpoenne 3BE€3A. COBpeMEHHbBIE IPEACTaBICHUS O
IIPOUCXOXKAECHNN U 3BoItoLMU CoJlHIA U 3BE3. DTaIbl XKU3HU 3BE3 L.



Mineunsiii [Iyte — Hama [Manaktuka. [lonoxxenne u aBmxenue Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akoH XaO6ma. Pasberanue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uzinyueHue.

MacmtabHast ctpykrypa Beenennoit. Meraranaktuka.

Hepeménubie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYKEHHBIM IJ1a30M C UCMOIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUHN AJIs
onpezieNieHus] TOJOKEHUSI HEOeCHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3Us
CeBepHOro Mojaymapus u spKue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, mianer, Maeuynoro Ilytu.

O6o0maroiee NOBTOpPeHUE

Ponb ¢pu3uKy 1 aCTPOHOMHUHU B 3KOHOMHYECKOM, TEXHOJIOTUUECKOU, COITUATBHOM U ATHYECKON
cdepax IesTeIbHOCTH YeJIOBEKa, POJIb M MECTO (PU3UKH M aCTPOHOMHUHU B COBPEMEHHOW HAYYHOUN
KapTUHE MHpa, poyib (U3NYECKOH Teopud B (POPMUPOBAHHM TPEACTABICHUH O (U3HIECKOH
KapTUHE MUpPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEJICTABICHUN O TIPUPOJIE.

Me:xnpeameTHblie CBS3U

Nzyuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 Kkjacce ocylecTBisieTcs € Y4YETOM
COJIepKaTENbHBIX MEXIIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKH, OUOJIOTUH, XUMHH, Teorpaduu
Y TEXHOJIOTHH.

Mesxcnpeomemuvie nowsimusi, CBSI3AHHBIE C W3YYCHHEM METOJOB HAy4YHOTO ITO3HAHMUS:
SBIICHUE, HAYYHBIH (akT, rumnore3a, (U3MUECKas BEIMYMHA, 3aKOH, TEOpHUs, HAOJIIOJCHHE,
3KCHEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHWe CUCTEMbl YpaBHEHHH, TPUTOHOMETPUYECKHE (YHKIIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKICCTBO, BEKTOPHI U UX
MPOEKIIMM HAa OCH KOOPAMHAT, CJIOKEHHWE BEKTOPOB, MPOU3BOJIHBIEC AJIEMEHTAPHBIX (YHKIIHM,
MpU3HAKU TO0I00MS TPEYTOIbHUKOB, OMPEIeNIeHHe TUIOIIAIU TIIOCKUX (puryp u oobpéma Te.

buonocus: snextTpuueckue SBICHUS B )KUBOW MPUPOJIE, KoleOaTeTbHbIe IBUKCHUS B )KUBOU
MIPUPO/IE, ONITUUECKHE SIBJICHUS B )KUBOUW MPUPOJE, IEHCTBUE paraIlii Ha )KHUBBIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJ, KPHUCTAIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTATUIMYECKOM PEIIETKH, CTIEKTPAIbHBIN aHATIHN3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MJIH, 3aJie)KM MAarHUTHBIX Py, (HOTOChEMKA 3eMHOU
MOBEPXHOCTH, MIPEICKA3AHNE 3EMIICTPICCHHUIA.

Texnonocus: TWHUMA HIEKTpOIEpeaad, TEHEpaTop MEePEMEHHOTO TOKa, AJIEKTPOJBUTaTENb,
WHAYKIIMOHHAS Te4Yb, pajap, paguolNpUEMHHK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-meus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COIHEYHasI OaTapes.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI NMPOI'PAMMBI 1O ®U3BUKE HA
YPOBHE CPEJHEI'O OBLHIEI'O ObPA3OBAHUSA

OcBoenne yueOHOro mpenmera «Dusmka» Ha ypoBHE cpeaHero oOImero obpazoBaHUs
(6a30BBIi1 YPOBEHB) JOMKHO 00ECTICUYUTh JOCTIKEHUE CIEIYIONINX JMYHOCTHBIX, METAIPEeIMETHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JlugHOCTHBIE pE3ynbTaThl OCBOCHHUs ydeOHOro mnpenmera «Ddu3nkay IODKHBI OTpPa)KaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYAlOIIMXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTpPEHHEM
MO3UIUEN TUYHOCTH, CUCTEMOU IIEHHOCTHBIX OPHEHTAllUH, TO3UTUBHBIX BHYTPEHHHUX yOEKICHUH,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSM POCCHIMCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHEHHOTO



OTIBITA M OMBITA JEATEILHOCTH B MPOIIECCE PeaTu3aliid OCHOBHBIX HANpPaBIEHUN BOCHUTATEIHHOU
JIeATCIIBHOCTH, B TOM YHCIIC B YaCTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh  TPAKMAAHCKOM  TMO3MIMM  OOyYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBA;

NPUHITHE TPAJAUIUOHHBIX OOIICYETIOBEYCCKUX TyMAHHUCTUYECKUX M JIEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpEcax TPa)kJIaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIICHUH B 00pa30BaTEILHOM OpraHU3aIliu;

YMEHHE B3aUMO/ICHCTBOBATH C COIIMATLHBIMA HHCTUTYTAaMHU B COOTBETCTBHH C UX (PYHKIIHSIMH
Y Ha3HAUCHHEM

TOTOBHOCTb K TYMaHUTApPHOU M BOJIOHTEPCKOM JIeATEITILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKOM IPpa)1aHCKOW UACHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYITaPCTBEHHBIM CUMBOJIaM, JOCTHKEHUSAM POCCUNUCKUX YUEHBIX
B 00J1acTH (DU3UKH U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIIEHWBATH CUTYAlUIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACSITEIbHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAyIIEero;

4) 3cTeTHYECKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs ICTETUKY HAYyYHOTO TBOPUECTBA, MPUCYIIETO
buznyeckoil HayKe;

5) TpyA0BOro BOCIMTAHUS:

WHTEpPEC K pa3inuHbIM chepam mpoPecCHOHATBHON ASSTSIEHOCTH, B TOM YHUCIIC CBS3aHHBIM C
¢u3MKOW M TEXHUKOM, YMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOp Oynaymed mnpodeccun u
pean30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHMIO W caMOOOpa3oBaHHIO B 00MacTH (pU3MKU Ha
MPOTSKEHUH BCEU KU3HU,

6) PKO0JIOrMY€eCKOro BOCIIUTAHHUA:

c(OpPMUPOBAHHOCTh  DKOJOTHMYECKON KYyIbTyphl, OCO3HAaHHWE TJIO00AIBHOTO XapakTepa
HKOJIOTMUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHUE JIEUCTBUI B OKPYXKAIOIIEH Cpe/ie HA OCHOBE 3HAHUS LEIeH
YCTOMYHUBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacuIMpeHre OMbITa JeSTeNIbHOCTH YKOJIOTUYECKOM HAMpPaBIEHHOCTH Ha OCHOBE MMEIOLIUXCS
3HaHM 10 PU3UKE;

7) 1IEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢du3nveckoil HaykH;

OCO3HAaHHE I[IEHHOCTH HAy4YHOU AeATeIhbHOCTH, TOTOBHOCTh B MpOIECCe M3YYeHHs (UBUKH
OCYIIECTBIISATh MPOCKTHYIO U UCCIIET0BATEIBCKYIO ACSITEIIBHOCTh MHIUBUIYAIBHO U B TPYTIIIE.
METANPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTe/ibHBbIE YHUBeEPCAJIbHbIE YUeOHbIE HeHCTBUS
ba3oBble Jornyeckune JeCTBUSA:

CaMOCTOSITENNbHO (POpPMYNTUPOBaTh M aKTyaJM3UpOBaTh MpoOlieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPENIETISATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUN UX TOCTHUKEHUS;



BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NIECKUX SIBICHUSX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOIEMBI C YIETOM aHAU3a UMEIOIINXCS MaTepUaTbHBIX U
HEMaTepUalIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHHMBAaTh COOTBETCTBUE pE3YyJbTAaTOB LEJSM,
OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPJIMHHUPOBATh W BBIIOJHATH pPa0OTy B YCIOBHSX pPEATbHOr0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELHICHUH KU3HEHHBIX MPoOIIeM.

Ba3zoBrbIe ucciaenoBareLCKue AeiiCTBHUA:

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUYEBBIMU TMOHATHSMU WM MeToJamMH  (pu3udeckon
HayKU;

BJIQJIETh HaBBIKAMH Y4eOHO-HMCCIIEIOBATEIbCKOW U MPOEKTHOW MAEsITeNbHOCTH B 001acTu
bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY IOHUCKY METOJOB pEIICHUsS 3aaay
(bu3uIeCKOro conepKaHus, IPUMEHEHHUIO PA3IMYHBIX METO/I0B MIO3HAHMS,

BJIAQJIETh BUJAMHU JIE€ATEIbHOCTU IO IMOJIyYEHUIO HOBOIO 3HAHMs, €ro HHTEpIpeTalui,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3NIUYHBIX YUEOHBIX CHUTyalUsX, B TOM YHCJE MPU CO3/aHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATH TPUYMHHO-CIICACTBEHHBIC CBSI3U U aKTyaJIU3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y
e€ peleHus, HaXOAUTh apryMEHTHI JJI J0OKa3aTelbCTBA CBOMX YTBEP)KJICHUM, 3a]1aBaTh IapaMeTphbl
Y KpUTEPUU PELLICHUS;

AQHAJIM3UPOBATh MOJYUYEHHBIE B XOJ€ PEUICHUS 3aJaud pe3yJIbTaTbl, KPUTUUECKH OLICHUBATh
UX IOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYyITUPOBATH COOCTBEHHBIE 337aud B 00OPa30BATEIBHON NIEATEIHLHOCTH, B TOM
qrclie MpU U3YYeHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETb IEPEHOCUTH 3HAaHUS MO (PU3MKE B IPAKTUUECKYIO 001aCTh KUZHEACATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTHHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmueii:

BJIQ/IETh HaBBIKAMU MOJy4YeHHs] MHGPopMaluu (PU3MUECKOro CoAep:KaHHUs M3 HCTOYHUKOB
pa3HbIX THIIOB, CaMOCTOATEIbHO OCYIIECTBISITH IOUCK, aHAaJIU3, CHCTEMAaTH3alHUI0 U
MHTEPIIPETANIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIIOJIB30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIITMOHHBIX TEXHOJOTUNA B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPTraHM3AIMOHHBIX 3a7ad C COONIOJeHHEM TpeOoBaHUM
OPrOHOMUKH, TEXHUKU O€30MacHOCTH, THUTHEHBI, pecypcocOepeKeHUs, MPAaBOBBIX M ITHUECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30MTaCHOCTH;

CO03/1aBaTh TEKCThl (PU3NYECKOTO COJEPKAaHUS B Pa3IMUHBIX (opmarax ¢ y4éToM Ha3HAUYEHUS
uHpOpMallMM ¥ IENeBOM ayAuTOpUM, BHIOMpas ONTUMAIbHYIO (OpMYy TpEACTaBICHUS U
BU3yaJIU3aIUU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

OCYIIECTBIISATh OOIIEHHE Ha ypoKaX (PU3MKU U BO BHEYPOUHOH €ATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIlMi i CMATYaTh KOH(DIUKTHI,

Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MMOHUMATh U UCIOJIB30BaTh MIPEUMYIIECTBA KOMAHHOW U WHIUBHUIYATHbHOU PaOOTHI;

BBHIOMPATh TEMATUKy W METOJBl COBMECTHBIX ACHCTBHUU C YYETOM OOIMMUX HWHTEPECOB U
BO3MO’KHOCTEH Ka)KJI0T0 4JieHa KOJUIEKTUBA;



MIPUHUMATH 1IeJId COBMECTHOM JESATEIHbHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBAThH NEUCTBUS
0 €€ MOCTHXKCHUIO: COCTABJIATH IUIAH JEWCTBUH, pacIpeleisiTh pOIM ¢ Y4YETOM MHEHHU
Y4aCTHUKOB, OOCY>KIaTh Pe3yJIbTaThl COBMECTHOU PabOThI;

OILICHMBATh Ka4eCTBO CBOETO BKJIa/la M Ka)XJ0ro y4acTHHKA KOMaH/bI B OOIIMIA pe3ysbTar Mo
pa3pabOoTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE IIPOEKTHI, OLIEHWBATh WJEU C IO3ULHUM HOBHU3HBI, OPUIMHAIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIISATh MO3UTUBHOE CTPATETHYECKOE IMOBEICHHUE B PA3JIMYHBIX CUTYaLHUsIX, IPOSBISATh
TBOPYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBJIATh IMO3HABATEIBHYIO JEATEIbHOCTh B 00JaCTH (PU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (DOPMYJIUPOBATh COOCTBEHHBIE 33/1a4U;

CaMOCTOATENIBHO COCTAaBJIATh IUIAH PELICHHs] PACYETHBIX M KAYECTBEHHBIX 3a4ad, IUIaH
BBIIIOJIHEHUSI MPAKTUYECKOH paboThl ¢  yd4€TOM HMMEIOUIMXCS PECcypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OLIEHKY HOBBIM CUTYAalUsIM;

pacmmpsATh paMK1 y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBATH €ro, Oparh Ha ceOS OTBETCTBEHHOCTH 3a
pELICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh ()OPMUPOBAHUIO M TPOSBICHHUIO 3PYIUINU B 00JacTH (DU3HUKH, MTOCTOSIHHO
MOBBIIIATH CBOM 00Pa30BATEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTE/VIEKT:

JlaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIa/IETh HAaBbIKAMU MO3HABATEJIbHOM peieKcHH KaKk OCO3HAaHUs COBEpPILIAEMbIX JEUCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHUI;

UCIIONIE30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKH CUTYallud, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATH PEIICHUS TI0 UX CHUKEHUIO,

MIPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH Ce0sl, MOHNMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€ PE3YIbTATOB JIEATEIbHOCTH;

IpHU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OMIMOKH.

B mporuecce gocTuKEHHs TMUHOCTHBIX PE3YJIbTaTOB OCBOEHMSI MPOrpaMMbl MO (U3HKE IS
YPOBHsI CpefHEro oouiero oOpa3oBaHMs Yy OOYYAIOLIMXCS COBEPILEHCTBYETCS 3MOLMOHAIBHBIN
WHTEIJJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIOYAIOUIET0 CIOCOOHOCTh MOHUMAaTh CBOE SMOILIMOHAIBHOE COCTOSIHHE,
BHJICTh HAINPaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSI, BKJIIOYAIOIIEI0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEJCHME, CIIOCOOHOCTh aJaNTUPOBAThCA K AMOILMOHAIBHBIM U3MEHEHUSM U MPOSBIATH
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMW, BKJIIOYAIOMIEH CTPEMIICHHE K JOCTH)KCHMIO LEIM W yCHexy,
ONTUMHU3M, UHUIIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh NOHMMATh HMOLMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBHIBATh €T0 MPH OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTH BBICTpPAMBAaTh OTHOUIEHHS C APYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3peiaTh KOHQIUKTHL.



IMPEAMETHBIE PE3YJIBTATbBI

K xonmy obyuenuss B 10 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOLINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTO (PU3MKU B (POPMUPOBAHUM COBPEMEHHOM
HAay4yHOW KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHOW TEXHHMKM M TEXHOJIOIMH, B INPAKTUYECKOU
JIeITEeIILHOCTH JIFOCH

YUUTBIBATh TPAHUIBI IPUMEHEHHS W3YYEHHBIX (PU3MUECKUX MOJENe: MaTepuaibHas TOUKa,
MHeplLHalibHas cucreMa oTcuéra, aOCOJIIOTHO TBEPIAOE TENO, MJCAbHBIM ra3, MOJEIN CTPOCHUS
ra3oB, >KUJKOCTEH M TBEPIBIX TeJ, TOYEUHBIH SIEKTPUUYECKUNA 3apsil MpU pelieHuH (pu3nyecKux
3az1ay;

pacrio3HaBaTh (PU3MUECKUE SBJICHUS (TMPOLECCH) M OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIAPHO-KMHETUYECKOM TEOPUM CTPOCHHs BEIIECTBA M DIEKTPOJUHAMMKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE JABM)KEHUE, CBOOOIHOE Na/IeHUE Tell, ABHKEHHE
10 OKPY)KHOCTH, MHEPIUs, B3auMojieicTBre Tel, nuddysus, OpOYHOBCKOE IBHIKEHUE, CTPOCHUE
KUAKOCTEH U TBEPABIX TeJ, U3MEHEHHEe o0bEMa Tesl MpH HarpeBaHUM (OXJIAXJEHUH), TEIJIOBOE
paBHOBECHE, HCIApPEHHE, KOHICHCALWSA, IUJIABJICHHUE, KPUCTAJUIM3alus, KWUIIEHHE, BIIAXKHOCTb
BO3/JyXa, IOBBIIICHUE JABJIEHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b MEXIY
napaMeTpaMM COCTOSIHUA r'a3a B U30MPOIIECCax, SIEKTPU3ALMS TEJl, B3AUMOJICHCTBUE 3apsIIOB;

OTHCHIBATH MEXAaHMUYECKOE JBIKEHHE, UCTIONIB3YS (PU3NUECKHE BEIMYMHBI: KOOPAMHATA, MTYTh,
IepeMELICHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjd, UMITYJIbC Tella, KUHETU4eCKas dHEprus,
NOTEHIMAJIbHAs 3HEPrus, MeXaHudyeckas paboTa, MEXaHHWYECKas MOIIHOCTb; IPH OIUCAHUU
NPaBUIBHO TPAKTOBATH (PU3UUYECKHIA CMBICI HCIIONIb3YEMBIX BEJTHMUUH, NX 0003HAUCHHS U €MHHULIBL,
HaXOJIUTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BEIMUMHY C APYTUMH BETHUYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA T€I M TEIUIOBBIE SIBJICHUS, HCIIOJB3Ys
¢du3nyeckue BEIMYMHBL: JaBJIEHUE ra3a, TeMIepaTypa, CpeaHsAs KHUHETHYecKas >SHeprus
XaOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEIHEKBAJApaTU4YHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHs SHEprusi, padora rasa, Ko3(QQHUIMEHT MOJIE3HOTO AEUCTBUS TEIJIOBOIO
JIBUTATEIS; IPY OMMCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICIT UCIOIB3YEMbIX BEJIMYMH, UX
0003HaueHMsI U €UHHUILBI, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUYHHY C
JIpYTMMH BEJTMYMHAM;

ONKCHIBATh W3YUYCHHBIE 3JIEKTPUYECKHUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE SIBICHUSA
(mporecchl), HMCMONb3ysl (PU3MUECKUE BEIMUYUHBL: 3JEKTPUUYECKUN 3apsi, SJIEKTpUYECKoe IO,
HaNpPspKEHHOCTD IOJIS, TOTEHIMAJ, Pa3HOCTh NOTEHIIMAJIOB; IIPU ONMCAHUU MPABUIBHO TPAKTOBATh
(bu3nUecKuil CMBICT MCIIOJIb3YEMbIX BEIMYHH, UX 0003HAYEHUS U €IUHMILIBL, YKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUUNHY C APYTUMU BETUYUHAMU;

AQHAIN3UPOBATh (PU3MUECKHE MPOLECChl M SBIEHHUS, HCIOJB3YysS (PU3NYECKHE 3aKOHBI U
NPUHIUIBL: 3aKOH BceMupHOro tsaroreHus, I, II m III 3akonbl HprooTOHaA, 3aKOH COXpaHEHHUs
MEXAHUYECKON DHEPrUM, 3aKOH COXPAHEHMsI MUMILYJIbCa, IPUHLUII CyNEPIO3ULUN CUJ, TPUHLUI
paBHOIPaBUsl MHEPLUMATIBHBIX CHCTEM OTCUE€Ta, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOECHHS
BEIIECTBAa, ra30BbI€ 3aKOHBI, CBSA3b CPEAHEN KHHETHUECKON YHEPTUH TEIIOBOIO IBUKEHUS MOJIEKYI
¢ abCOJIIOTHOM TeMIepaTypoi, MepBbIi 3aKOH TEPMOIUHAMHKH, 3aKOH COXPAHEHUS JIEKTPUIECKOTO
3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyarh CJIOBECHYIO (OpPMYJIMPOBKY 3aKOHa, €ro
MaTeMaTUYeCKOE BhIpAXKEHUE U YCIIOBHS (IpaHullbl, 00JaCTH) NIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NMPUHLMUIIBI JEHCTBUS MAaIUH, MPUOOPOB U TEXHHUYECKHUX YCTPONCTB;
pas3nnyaTth yciaoBUs UX O€30MaCHOTO MCIIOIB30BaHUS B IOBCEAHEBHOM KHU3HM,

BBIMOJIHATh OKCHEPUMEHTHI IO HCCIEA0BaHUIO (U3UYECKUX SBICHUH U TPOLECCOB C
HCIIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX M3MEpEHUi, MpH 3ToM (HOopMyIHpoBaTh Mpodiemy/3anady



U TUIOTe3y Y4eOHOro 3KCIIEpUMEHTa, cOOMpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO 000pyIOBaHWS,
IPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOJBI;

OCYILECTBIIATh NPSIMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEJIUYMH, IIPU 3TOM BHIOUpATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHUs M HUCIOJIb30BaTh WM3BECTHBIE METOJbl OLIEHKU MOIpEeIIHOCTEeH
U3MEPEHHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEIWYHMHAMHU C HCIOJIB30BAaHHEM IPSMBIX
U3MEPEHUll, MpH 3TOM KOHCTPYMPOBATh YCTAHOBKY, (UKCUPOBATh pE3YyJbTAaThl IOJy4YEHHOU
3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH B BUAE TaOJMIl U rpadUKOB, eNaTh BBIBOJBI [0 Pe3yJIbTaTaM
UCCIICJOBAHNSI,

coOmonaTh mnpaBuiaa O€30MacHOro Tpyna MpH TNPOBEICHUHM HCCICIOBAHUNA B pPaMKax
y4eOHOTO  JKCIIEPUMEHTa, y4eOHO-HCCIIEAOBATENbCKOM M MPOSKTHOM  JIEATENBHOCTH  C
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OPaTOpHOro 000py10BAHHUS;

pelaTh pacu€THbIC 33Ja4 C SBHO 3aJaHHON (U3MYECKO MOJEINbI0, HCIOIb3Ysl (PU3NUECKUe
3aKOHBI M MPHUHLUIBI, HA OCHOBE aHAIM3a YCJIOBUS 33/a4d BHIOMpPATh (PU3MUYECKYIO MOJEIb,
BBIJICNIATh (DU3UYECKHE BEIMYMHBI W (HOPMYIBI, HEOOXOIMMBIE Ml €€ pEeHIeHUs, TPOBOIHUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTH IOJIy4€HHOI'0 3HaUeHUs (PU3MUECKON BETUYMHBI;

pelaTe KAadeCTBEHHBIE 3aJadyM: BBICTPaMBaTh JIOTMYECKHM HENPOTHUBOPEYMBYIO LIENOYKY
paccy>XJIeHHI ¢ OMOpOoN HA U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (DU3NUYECKUE SBIICHHUS;

UCTIOJIB30BaTh NPU PEIICHUH YYEOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH
JUId TIOMCKa, CTPYKTYpUPOBaHMs, HMHTEpIpETalid U MpPEACTaBIeHUs Y4eOHOW M HaydHO-
HOMyJIApHON MH(OpPMAIMK, NOJYYEHHON U3 pa3IMYHbIX UCTOYHMKOB, KPUTUYECKH aHAIU3UPOBATh
MOJTy9aeMyr0 HHPOPMAITHIO;

NPUBONUTH MPUMEPHI BKJIANa POCCHMCKHX W 3apyOEKHBIX YUYEHBIX-(DM3MKOB B pPa3BHTHE
HayKH, 0OBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIO0JIb30BaTh TEOPETUUYECKHE 3HAHUS M0 (PU3MKE B IMOBCEIHEBHOMN JKU3HU JUIsl 00eCeueHU s
0€30MacHOCTH MpU OOPALIEHUH C MPUOOPAMU U TEXHUYECKUMH YCTPOMCTBAMH, ISl COXPAaHEHUS
3/10pOBbs U COOIOACHUSI HOPM HKOJIOTMYECKOT0 TIOBEJCHUS B OKPYKAIOILEH CPeIE;

paboTaTh B IpyIIe C BBIMOJIHEHUEM Pa3IMYHBIX COLUANBHBIX POJel, MIaHUPOBaTh paboTy
IpyNIbl, palMOHAIBHO  paclpenesaTh O0A3aHHOCTH M IUIAaHUPOBaTh  JAEATENBHOCTh B
HECTaHJapPTHBIX CHUTYyalUsAX, aJ€KBaTHO OLEHUBATh BKJIAJ KaXKIOrO M3 YYAaCTHUKOB TIPYIIIBI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.

K xonmy obyuenuss B 11 kiacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Yy 0OYHAIOLINXCS YMEHUH:

JEMOHCTPUPOBaTh Ha MPUMEPAX pPOJb U MECTO (U3UKK B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHHUKM M TEXHOJOTHH, B INPAKTHYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUDA;

YUUTBIBaTh TPAHUIBI NPUMEHEHMS M3YUYCHHbIX (PU3MUECKUX MOAEeH: TOUYeUHbIH
AIIEKTPUYECKHUH 3aps], Jdyd CBETa, TOUEUHBI UCTOYHUK CBETA, A/IEpHAs MOJIETb aToMa, HYKJIOHHAs
MoO/JIeIb aTOMHOTO sJIpa MPH pelieHnH (PU3NUecKux 3aaay;

pacrio3HaBaTh (PU3MUECKUE SBJIEHUS (TMPOLECCH) M OOBACHATP MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN U KBAaHTOBOM (HM3MKHU: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIeWCTBUSA TOKa, B3aMMOJEHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAs
WHAYKIMS, JEHCTBME MAarHUTHOIO IIOJII Ha NPOBOJAHMK C TOKOM M JIBWXKYIIMHCA 3apsi,
AJIEKTPOMAarHUTHBIE KOJeOaHUsI M BOJIHBI, MPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETA, OTPa)KEHUE,
npejgoMiIeHue, UHTepdepeHus, Iudpakuus ¢ [OJNsApHU3alus CBEeTa, JUCHEpCHs CBETa,
dotoanexkrpuueckuii dpdext (dhoTodrddekTt), cBeTOBOE MaBieHWE, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJ0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAs Palni0OaKTUBHOCTb;



ONUCLIBATL H3YYCHHBIC CBOMCTBA BCIICCTBA (BJICKTpI/I‘-IeCKI/IC, MAarHuTHbIC, OIITHYCCKHC,
ANEKTPUUECKYI0 MPOBOAUMOCTbh PA3IUYHBIX CpPEJ) U DIEKTPOMArHUTHBIC SIBIEHUS (TPOLECCHI),
UCTONb3ysd (U3UUECKUE BEIMYMHBL: DJJIEKTPUYECKUH 3apsa], CHJIAa TOKa, 3IIEKTPUUYECKOe
HaIPsDKEHUE, DIIEKTPUYECKOE CONPOTHUBIICHHE, PA3HOCTH IOTCHIMAIOB, DJIEKTPOJABMKYINAS CHIIA,
paboTa TOKa, MHAYKLUMS MarHUTHOrO Moisl, cuwia Amiepa, cuwia JlopeHuna, HMHIYKTHUBHOCTh
KaTyIIKW, SHEPrusl 3JCKTPUYECKOr0 M MAarHUTHOTO TIOJIeH, MEepPHOJ M YacToTa KoyieOaHuil B
KoJIeOaTeNbHOM KOHTYpE, 3apsJl M CWila TOKa B IPOLIECCE MapMOHUYECKHX 3JIEKTPOMATHUTHBIX
KosiebaHul, (POKyCHOE pacCTOSHHE M ONTHYECKas CWa JIMH3bI, IPHU ONUCAHUM IPABUIBHO
TPAaKTOBaTh (U3UYECKUN CMBICI MCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U €JUHULIB], YKa3bIBATh
(bopMyIIBI, CBA3BIBAIOIINE TaHHYIO (PU3MYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

OMMUCLIBATb U3YUYCHHBIC KBAHTOBBIC ABJICHUSA U MPOLECCHI, UCITIO0JIb3YA (1)I/ISI/I‘ICCKI/IG BCIINYHUHBI:
CKOpPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U 4acTOTa CBETA, SHEPrUs U UMILYJbC (POTOHA,
IIEpUO, IOJIypaclaza, DHEPrus CBSA3U ATOMHBIX SJ€p, IPHU OINHUCAHUU IPABUIBHO TPAKTOBATh
(U3MUeCKUl CMBICT HCIIOJIb3YEMBIX BEIMYUH, UX 0003HAUCHHS U €IWHUIIbI, YKA3bIBaTh (HOPMYIIHI,
CBA3BIBAIOIUC JaHHYIO (1)I/ISI/IIICCKYIO BCIIMYMHY C APYIUMH BCJIMYHMHAMH, BBIYUCIIATH 3HAUCHUC
(bu3n4ecKoil BETMUNHBL;

aHaM3UpOBaTh (U3NYECKHUE IPOLECCHl U SBICHMS, HCHOJb3Ys (U3UUYECKUE 3aKOHBl U
IIPUHIMUIIBI: 3aKOH OMa, 3aKOHBI IMMOCJICAOBATCIILHOI'O U MapalyICJIbHOI0 COCIUHCHUA ITPOBOJHUKOB,
3akoH JIxoynsa—JIeHna, 3akOH JJEKTPOMAarHWUTHOM HHIYKLUHH, 3aKOH IPSAMOJIMHEHHOTO
pacpoCTpaHEHUs] CBETA, 3aKOHbl OTPAXXCHMS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, ypaBHEHHE
OiHmreitHa Ui GoTtodddexra, 3aKOH COXPAHEHUs] SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO0 3apsiJia, 3aKOH COXPaHEHUsI MaCCOBOI'0 YMca, OCcTyaaTsl bopa, 3akoH
paZIMOAaKTHBHOTO pacmajna, IpU OSTOM pa3Inyarh CIOBECHYIO (OpPMYyIHMpOBKY 3aKOHa, €ro
MaTeMaTHYeCKOE BbIpA)KEHUE U YCIOBUA (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH;

OIPECIIATh HAIPABICHUE BEKTOPA MHIYKIUU MAarHUTHOT'O I10JIS IIPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHua;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBINOJIHATh OKCHEPUMEHTHI 110 HCCIEI0BaHUIO (U3NYECKUX SBICHUH U TPOLECCOB C
UCIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX MU3MEPEHUN: MPU 3TOM (OpPMYIHUPOBaTh MpobdieMy/3a1aqy
U TUINOTE3y Y4YeOHOro 3KCIepuMeHTa, coOMpaTh YCTaHOBKY W3 IMPEAJIOKEHHOTo 000pyAOBaHUS,
IPOBOAMTD OMBIT U POPMYITUPOBATH BHIBOIBI;

OCYILECTBIIATh NPSMbIE U KOCBEHHBIE U3MEPEHUs (PM3NYECKUX BEIUYHH, IIPU 3TOM BBHIOUpATh
ONTUMAJIBHBIA CIOCOO WM3MEPEHHs M HUCMOJIb30BaTh HM3BECTHBIE METOJbI OLIEHKHM IMOTPELIHOCTEeN
WU3MEPEHHU;

Hucciea0BaTh 3aBUCHUMOCTH (1)I/I3I/I‘I€CKI/IX BCJIMYHH C HCIIOJIB30OBAHHUEM IIPSAMBIX I/I3MepeHI/H712
OpU 3TOM KOHCTPYHPOBaThb YCTaHOBKY, (MKCHpPOBATh pe3yJbTaTbl MOJY4YEHHOW 3aBHCHMOCTH
(bu3nUecKrX BEJIMYUH B BUJE TaOIUI] U TpaMKOB, AeTaTh BEIBOBI M0 Pe3yJIbTaTaM UCCIIEI0BaHUS;

coOnrofarh mpaBwia O€30MacHOrO Tpyda IpH MPOBEACHUH HCCIEIOBaHUI B paMKax
y4eOHOro  3KCIepUMEHTa, Y4eOHO-HCCIEeIOBAaTENbCKOM M TMPOEKTHOM  JESATENbHOCTH  C
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aOOpaTOpHOro 000y IOBAHUS;

pelath pacu€THBIE 33J]a4 C SIBHO 3aJJaHHOH (PU3NYECKON MOJIENbIO, UCIIONB3Ysl (PU3UUECKUe
3aKOHbl M TPHUHLMIIBI, HA OCHOBE aHalM3a YCJIOBUS 3aJladd BHIOMpATh (PU3NYECKYIO MOJEIb,
BBIIETATh (PU3HUECKHE BENUYMHBI U (OpMysbl, HEOOXOAUMBbIE Ui €€ pelleHHs, MPOBOJIUTH
pacy€Thbl U OLIEHUBATh PEAILHOCTH IMOJYYEHHOT'0 3HAaYeHUS! (PU3NUECKOM BETHUUHBI;

pelaTe KAauyeCTBEHHBIE 3aJa4yM: BBICTPAMBaTh JIOTMYECKHM HENPOTHUBOPEYMBYIO LIETIOYKY
PacCyXJIEHUI ¢ OTOPO¥ HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

HCIIOJIB30BAaTh IPHU PCUHICHUU yqe6me 3a1a4 COBPEMCHHBIC I/IH(bOpMaI_[I/IOHHBIe TEXHOJOI'N
JUIs TIOMCKa, CTPYKTYpUPOBAHHs, HMHTEPIpETallid U MpPEACTaBICHUs Y4YeOHOW M HaydHO-



HOMYJIAPHON MH(OpPMAIMH, MOTYYEHHON U3 pa3IMYHBIX UCTOYHHMKOB, KPUTUYECKH aHAIU3UPOBATH
noJy4aeMyro HH(opMaIuio;

OOBACHATH NMPHUHLUIBI ACHCTBUS MAIllMH, TPHOOPOB M TEXHUYECKUX YCTPOICTB, pa3inyaTh
YCJIOBHS UX 0€30MacHOT0 HCIOIb30BAaHHS B TIOBCEJHEBHON JKU3HH;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHMCKHX U 3apyOEKHBIX YUYEHBIX-(DM3MKOB B pPa3BHTHE
HayKH, B 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIb30BAaTh TEOPETHUECKHUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOMN JKU3HM JJIsI 00ECTICUEHHS
0e30macHOCTH NpU OOpalIeHUuH ¢ MPUOOPaMU U TEXHUYECKUMH YCTPOWCTBAMH, JJISI COXPAaHEHUS
3JI0POBBSI U COOJIIOICHHSI HOPM 3KOJIOTHYECKOTO TTOBECHNUS B OKPY KaIOIIEeH cpene;

paboTaTh B TpyIIE C BHIMOJIHEHUEM DPA3JIUYHBIX COLMAIBHBIX POJICH, MIIAaHUPOBATH paboTy
IPYNIIbI, palMOHAIBHO PACHPENeNATh OOS3aHHOCTH M IJIAHUPOBATh  JICATEIIBHOCTH B
HECTaHJAPTHBIX CHTYalUsX, aJCKBATHO OICHMBATh BKJIAJ KaXKJIOIO W3 yYaCTHHKOB TPYIIBl B
pelIeHne paccMaTprUBaeMOil TPOOIEMBI.

TEMATHYECKOE INTAHUPOBAHMUE
10 KJIACC

No HanmenoBanu | KonnuectBo yacos
n/_ © PasieIon 1 Bceer Kontponbnsl | IIpakTuyeckn DICKTPOHHEIE (L (pPOBHIC)
I TEeM o e paboTLI e paboThI o0pa3oBaTeNbHbIE PECYPCHI
IPOTrPaMMBI
Pazpen 1. DUSUKA U METOIbI HAYYHOT'O IIO3HAHUA
®dusuka u
11 METOIbI ) https://m.edsoo.ru/AVIAWVNQ
HAy4YHOTO 0
MTO3HAHUS
Wroro no pazneny 2
Paznen 2. MEXAHUKA
21 | Kunemaruxa 5 I{Jttps://m.edsoo.ru/SNO2MCWX
2.2 | Jlunamuka 7 https://m.edsoo.ru/RML6BX3PU
3aKOHBI
2.3 | coxpaHEHUs B 6 1 1 https://m.edsoo.ru/S6NRCXHA7
MEXaHUKe
Wroro no pazneny 18
Pazgen 3. MOJIEKVYJIAAPHASA ®U3NUKA 1 TEPMOAMHAMUKA
OcHoBBI
3.1 | MOTCKYIAPHO- 9 1 https://m.edsoo.ru/HRGVSNOPE
KMHETUYECKOU
TEOpUn
OcHoBBI
3.2 | TepMOJUHAMUK 10 1 https://m.edsoo.ru/HK6KIL.6RS9
u
ArperatHble
COCTOSTHUS
3.3 | BemecTna. 5 https://m.edsoo.ru/HSM355JCH
®da3oBble
IePEX0JIbl
Hroro no paszueny 24
Paznen 4. QJIEKTPOAMHAMUKA
4.1 ?HeKTPOCTaTHK 10 1 1 https://m.edsoo.ru/LSRP72QLI




ITocTostHHBIN
JIIEKTPUYECKUI )
42 | tox. Toxu B 12 1 1 I\;]tps.//m.edsoo.ru/GEWTDOXW
pa3IMYHBIX _
cpenax
Wtoro no pazgeny 22
PesepBHOE Bpemst 2
OBUIEE
KOJIMYECTBO
YACOB I1O0 68 4 4
[TPOI'PAMME
11 KJIACC
Ne HaumenoBanue | KonuuecTBo yacoB
OnexTpoHHbIe (LIPPOBHIE)
n/ pa3zienoB U TEM Bcer | KontponbH [IpakTnueck
o0pa3oBaTeNibHbIE PECYPCHI
| IPOTrPaMMBI 0 bIe paboThHI re paboThI
Pazpen 1. 9JIEKTPOJIMHAMUKA
MaruauTHoe noie.
1.1 | Dnexrpomarsmms 11 1 3 gttps.//m.edsoo.ru/ZZO39ONG
asi MHIYKIHUS B
Wroro no pazgeny 11
Pazpen 2. KOJIEBAHMSA U BOJIHBI
Mexairectite https://m.eds00.r/3TLNQKPG
2.1 | aneKTpOMarHuTH 9 1 6
bIC KOJIcOaHUs =
Mexaeckue u https://m.edsoo.ru/WQT6385V
2.2 | 2IeKTPOMAarHUTH 5 1 1
bI€ BOJIHBI B
23 | Ommika 10 3 fﬁ/t{tps://m.edsoo.ru/TUPOIURX
Hroro no paszueny 24

Pazzen 3. OCHOBBI CHHELIMAJIBHOU TEOPMM OTHOCUTEJIBHOCTH

OCHOBEI

31 CIIeUaIbHON 4 1 https://m.edsoo.ru/AQUCOVDK
' TEOPUHU 2

OTHOCHUTEIBHOCTH
Wroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®UN3UKA

DIeMEHTEI htps://m.edsoo.r/SWOVAWQ
4.1 | KBaHTOBOH 6 RS

OIITHKU -
40 Crpoente atoma 4 I:tps://m.edsoo.ru/HSBEAOOE
43 ATOMHOE SIPO 5 gtps://m.edsoo.ru/97MC9DZX
Hroro no paszneny 15

Pazpen 5. QJIEMEHTBI ACTPOHOMUHU U ACTPOPU3INUKIA

DTICMEHTEI https://m.edsoo.ru/3AEOD6KXI
5.1 | actpoHOMUU U 7 1 9

acTpou3uKI B
Nroro no pazgeny 7

Pasnen 6. OBOBILIAIOIIEE TTIOBTOPEHUE




6.1 O6o6marotee 4 https://m.edso00.ru/O2JEGZCI
) HOBTOPEHHE M

Hroro no paszueny 4

Pe3epBHOE Bpemsi 3

OBILEE

KOJIMYECTBO

YACOB I10 68 4 7

[TPOPAMME

IMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI

10 KUIACC

Kon
MIPOBEPSIEMOTO
pe3ynbTarta

[IpoBepsiemble peAMETHBIE Pe3yJIbTaThl OCBOCHHSI OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMEBI CPEHETO 00IIero 00pa3oBaHus

10.1

10.2

10.3

10.4

JleMOHCTpHpOBATh Ha MPUMEpPAX POJIb U MECTO (GU3UKU B (pOpMUPOBAHUH
COBPEMEHHON Hay4yHOM KapTUHbl MHpA, B Pa3BUTUU COBPEMEHHOM

TCXHHUKHU U TeXHOHOFHﬁ, B HpaKTI/I‘{eCKOﬁ JACATCIIbHOCTH HIOI[Cﬁ

Y4UTHIBATh TPAHUIBl MPUMEHEHHS] H3yUYEHHBIX (U3MUECKUX MOJIEICH:
MarepuaibHasi TOYKa, HWHEpIUalIbHAs CHUCTeMa OTCuY€Ta, a0COIIOTHO
TBEPAOE TEJNO, UICAIBHBIN ra3; MOAEIH CTPOCHHS Tra30B, KUIAKOCTEH U
TBEPABIX TEJ, TOYECUHBIM OJJICKTPUUECKUM 3apsii — TMpU PEUICHUH

Q)HSH‘ICCKI/IX 3aJa4

Pacno3naBate ¢uzuyeckue sBiaeHUsS (TPOLECChI) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHUUECKOH Teopuu
CTPOSHHSI  BEIECTBA M  DIIEKTPOJMHAMHUKH:  paBHOMEpDHOE U
PaBHOYCKOPEHHOE MPSMOJMHEHHOE JBIKEHUE, CBOOOIHOE TaJIeHUE Tell,
JIBUKEHHME 110 OKPYXKHOCTH, MHEpLUs, B3auMojeicTeue ten; nuddysus,
OpOYHOBCKOE JBM)KEHHE, CTpPOEHUE JKUAKOCTeH M TBEPABIX Ted,
u3MeHeHne oObEMa Ten MpH HarpeBaHUM (OXJaXIEHHM), TEIJIOBOE
paBHOBEcHE, WCIApEeHWE, KOHJICHCAIUs, TUIaBICHHE, KPUCTaJLTU3alus,
KHUIIEHUE, BJIAXXHOCTh BO3]yXa, IOBBIIIEHUE JaBJICHUS Ta3a IMpH €ro
HarpeBaHUM B 3aKPHITOM COCY/JIE, CBSI3b MEX/Y MapaMeTpaMu COCTOSHHS

rasza B M30Mpolieccax; JIEKTPU3AIUs TeJl, B3aUMOJeUCTBUE 3apsI0B

OnuceIBaTh MEXaHUUECKOE JIBH)KEHUE, UCTIOIb3Ys (PU3NUYECKUE BEIUYUHBI:
KOOpJIMHATA, IyTh, NEPEMEIIEHHE, CKOPOCTh, YCKOpPEHHE, Macca Telna,
CUja, UMILYJIbC TeJla, KUHETUYECKass DHEPrus, MOTCHLMAIIbHAS JHEPIUs,
MeXaHWuecKass paboTa, MeXaHHuYecKass MOIIHOCTb, TIpPU OINUCAHUU
MPaBWJIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCIIOJIb3YEMbIX BEJIWYUH, UX
0003Ha4YeHHs] U €IUHUIIbI, HAXOIUTh (POPMYJIBI, CBS3bIBAIOIIME JAHHYIO

(I)I/I3I/I‘ICCI(YIO BCJIMYNHY C APYTUMHU BCIMYNHAMU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOIMCTBA T€II U TEILIOBBIE SABJICHUS,




10.6

10.7

UCTIONB3ys (M3MYECKUE BEJIMYHMHBI: JaBlIEHWE Tas3a, TeMIeparypa,
CpedHsisl KUHETHMYECKas JHEPIrus XaOoTHYECKOro JBUKEHUS MOJIEKYII,
CpelHEeKBaJIpaTU4HAsl CKOPOCTb MOJIEKYJI, KOJHMYECTBO TEILIOTHI,
BHYTPEHHSSI 3Heprus, pabora raza, Ko3pOUIHEHT MOJIE3HOTO IeUCTBUS
TEIUIOBOrO  JBUTATENsS; TMPU  ONHUCAHUU TPABWIBHO  TPAKTOBATH
(GU3MYECKUI CMBICT HCIONB3YEMBIX BEIMYMH, HX OOO3HAUCHUS U
CAMHUIIBI, HAXOIUTh (OPMYIIbI, CBA3BIBAIOIINE AAHHYIO (U3HUYECKYIO

BCIIMYHUHY C IPYTUMH BEINYHHAM

OnuceiBaTh  M3yYEHHBIE  JJEKTPUUECKHE CBOWCTBAa  BeIIeCTBA MU
AIIEKTPUYECKUE SIBICHUS (IIPOLIECCHI), UCTIONb3Ys (PU3NYECKUE BEIUYUHBI:
ANEKTPUYECKUN 3apsii, DJIEKTPUUECKOE TMOJie, HaNPsHKEHHOCTh OIS,
MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB, MPU OMUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3WYECKUN  CMBICT  HUCHOJB3YEMBIX  BEIMYMH, UX
0003HaYeHHs] U €AMHMUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE AAHHYIO

(1)I/ISI/I‘-ICCKYIO BCJIIMYHHY C APYTYMMH BCINYNHAMU

aHATM3UPOBaTh  (PM3MUECKHE TMPOLECCHl W SBICHHS, HCHOIb3Ys
¢u3nyecKue 3aKOHbI U IPUHLMIIBL: 3aKOH BCeMUpHOro tarorenus, I, I u
IIT 3axonsl HproTOHA, 3aKOH COXpaHEHUs MEXaHMYECKOW DHEPIUH, 3aKOH
COXPaHEHHs HMIIyJIbCA, NPHUHLUI CYNEPHO3ULMM CUJ, HPUHLMII
paBHOIIpaBUs  MHEPLHUAIBHBIX  CHCTEM  OTCUETa;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUs BELIECTBA, [a30BbIE 3aKOHBI, CBS3b
CpelHE! KHHETUYECKOM DHEPIUH TEIUIOBOIO JBWXKCHMSI MOJEKYJ C
aOCOJIIOTHOW TeMIlepaTypod, TMEepBBIH 3aKOH TEPMOAMHAMHUKHU; 3aKOH
COXPAHEHHUs DIEKTPUUECKOro 3ap:Ana, 3akoH KyioHa; npu 5TOM pa3inyarsb
CJIOBECHYIO ()OPMYJIHMPOBKY 3aKOHA, €r0 MaTEMATUYECKOE BBIPAKEHHE U

ycIoBus (TpaHHIIbl, 00JIaCTH) MPUMEHUMOCTH

10.8

10.9

10.10

10.11

OOBSICHATH OCHOBHBIC TMPUHIMIBI JICUCTBUS MAIllMH, NPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pa3inuyaTh yCIOBUS UX 0e30macHoro

HCIIOJIb30BAaHHUS B IOBCEIHEBHOM KHU3HU

BBINOMHATE SKCHEPUMEHTHI TIO WCCIEIOBAaHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € HCIOJIB30BAaHUEM IIPSMBIX UM KOCBEHHBIX HM3MEPEHUH; IPH
sToM (QopMynHpoBaTh TMpobieMy (3ahady) H THUIOTE3y Y4eOHOTO
DKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 IMPEATIOKEHHOTO 000PYIOBaHMUS,

MMPOBOAUTD OIIBIT U (I)OpMy.TII/IpOBaTB BBIBOJbI

OcyH_ICCTBJ'I}ITB MNpsAMbIC U KOCBCHHBIC U3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIIMYMH,
Ipu 3TOM BLI6I/IpaTB ONTHUMAIIBHBIN CIIOCOO HU3MCPCHUA U HUCIIOJIB30BATH

M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN
HccnenoBaTh 3aBUCUMOCTH MEXIy (QU3NYECKUMHU BEIUYMHAMH C
UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUN; TpPU H3TOM KOHCTPYHPOBATH

YCTaHOBKY, (I)I/IKCI/IpOBaTB PE3YJIbTAThI HOqueHHOﬁ 3aBUCHUMOCTH



(GU3MYECKUX BEIMYMH B BUAE TAaONWIl U TpadUKOB, N1E1aTh BBIBOIBI IO

pe3yJbTaTaM UCCIEeI0BaHUS

10.12

10.13

10.14

Cobumo1aTh mpaBuia 6€30MacHOTO TPyAa MPH MPOBEACHUH UCCIICOBAHUIA
B paMKax y4eOHOrOo OKCIEPHUMEHTa, Y4eOHO-HCCICNOBATEIILCKOW M
MPOEKTHOI N1eATeIbHOCTH C UCIIOJIb30BAHUEM M3MEPHUTENbHBIX YCTPOICTB

1 1abopaTopHOTO 000PYIOBAHUS

Pemrate pacuérHple 3amaun ¢ SBHO 3aJaHHON (PHU3MYECKOW MOJIEINBIO,
UCTIONB3Yysl (PU3MYECKUE 3aKOHBI WM TPUHIMIIB, HAa OCHOBE aHalM3a
YCIIOBUS 33J1a4d BBIOMPATh (PU3NYCCKYIO MOJIEIb, BBIICTATh (PU3UYECKHe
BEJIMYMHBI U (OPMYJIbI, HEOOXOAWMBIC Ui €€ peIleHUsl, IPOBOIHUTH
pacy€Thl M OICHHBATh PEATBHOCTH IMOJYYECHHOTO 3HAYCHUS (PU3UYCCKOM
BEJTMYUHBI

Pemrate Ka4eCTBECHHbBIE 3aauu: BBICTPaUBAaTh JIOTHYECKHU
HENIPOTUBOPCUYHMBYIO IICTIOYKY PACCYXKICHHM C OMOpOH Ha W3yYeHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)H3H‘~I€CKI/IG SIBJICHUA

10.15

10.16

Hcnoap3oBaTh npu peliCHUN y‘-Ie6HI)IX 3aJa4d COBpPCMCHHBIC
MH(OPMALIMOHHBIE  TEXHOJOTMM JJIsi  IIOUCKA, CTPYKTypHUpPOBaHMS,
UHTEPIPETAllMM W TPEACTaBICHUS Y4yeOHOW U HAay4YHO-TIOMYJISPHOM
uH(pOpMaLIMK, TOJYYEHHON U3 pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKH
AHAJTM3UPOBATH MOJTyYaeMyl0 HHPOPMAIIUIO

[IpuBoauTh mNpuUMEpPHl BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHbBIX-
(M3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA,

B pa3BUTHC TCXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonp30BaTh TeOpeTUUYECKHE 3HAHUSA 110 (PU3HUKE B MOBCEIHEBHOW JKHU3HU
uig  o0ecriedeHuss 0€30macHOCTH TNpU  OOpallleHuH ¢ NpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, /Ul COXPAHEHMS 3/I0POBbsI U COOJIIOICHUS

HOPM DKOJIOTUYECKOTO MOBECHMSI B OKpYIKarollel cpeze

PaGorate B rpymnme ¢ BBINOJHEHHEM pPa3JIUYHBIX COLUAIBHBIX POJIEH,
MJIAHUPOBATH PA0OTy TPYMIIBI, PAIMOHAIEHO PACIPEACNSITh 00sI3aHHOCTH
U IJIAHUPOBATh JESATENbHOCTh B HECTAHJAPTHBIX CUTYyAIUSAX, aJeKBAaTHO
OIICHMBATh BKJaJ KaXJOr0 W3 YYAaCTHUKOB TPYNIbl B peIICHUE

paccMaTpuBaeMoi MPOOJIEMBI

11 KUIIACC

Kon

HpOBCpHeMLIC ONpEeAMETHBIC PE3YJILTATBI OCBOCHUS OCHOBHOI

IIPOBEPSEMOTO .
00pa30oBaTeNbHON MPOrpaMMBbI CpeTHET0 001Iero 0opa3zoBaHus

pe3yibTaTta

JleMoHCTpUpOBaTh Ha IMpUMepax poidb U MecTo (GU3UKU B
11.1 (hopMHUPOBaHUM COBPEMEHHON Hay4yHOW KapTHUHBI MHUpa, B Pa3BUTHUU

COBpCMeHHOﬁ TCEXHUKU U TeXHOHOPHﬁ, B HpaKTHQCCKOﬁ ACATCIIBHOCTHU



JO/IeH, IIETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VY4uThIBaTh TPaHULIBI IPUMEHEHUS M3YYEHHBIX (PU3NYECKUX MOJEIIeH:
TOYEUHBIN 3JIEKTPUUYECKUN 3apsif, s/lepHas MOJEIb aToMa, HYKJIOHHas

MOJIeJIb AaTOMHOTO Sipa MPH peIieHN: (prU3nIecKux 3aaay

11.3

114

11.5

11.6

Pacnio3naBath ¢usndeckue sBiIeHHUA (IIPOIECChl) U OOBSICHATH UX Ha
OCHOBE  3aKOHOB  DJJICKTPOJAWHAMHKH M  KBAaHTOBOW  (DUBHKH:
JIEKTpUYECKasi MPOBOAUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE necrBus TOKa, B3aUMO/JIEHCTBHE MarHuToB,
AJIEKTPOMArHUTHAasE MHIYKIMA, JCHCTBUE MAarHUTHOTO TOJS Ha
IPOBOJHUK C TOKOM U JABWXKYILIMMCA 3apsi, 3JIEKTPOMarHUTHbIE
Kone0aHUs M BOJIHBI, MPSMOJIMHEHHOE pAaclpoCTpaHEHHE CBeTa,
OTpaXEHHE,  MpeJoMJIeHHe, UHTepdepeHus, Iudpakuus U
MOJISIPU3ALMsL CBETA, JHUCIEPCUS CBETa, (POTOIIEKTPUUECKUN SPPEKT
(boTtoapdexr), cBeToBOe aBieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aroMa  BOJIOpPOJa, €CTECTBEHHass M  HCKYCCTBEHHas

PAaAUOaKTUBHOCTD

OnuceiBaTh  M3y4YEHHbIE CBOICTBa  BellecTBa  (3JIEKTPUYECKHE,
MarHMTHbIE, ONTUYECKUE, DJIEKTPUUECKYIO MPOBOJUMOCTh Pa3IUYHbIX
Cpel) M DJIEKTPOMAarHUTHBIE SIBIE€HUS  (IIPOLIECCHI), HCIOJb3YS
¢usnyeckue  BEIMUYMHBL:  JJEKTPUYECKUH  3apsa, cujaa  TOKa,
UIEKTPUUECKOE  HANpsDKEHUE,  JJIEKTPUYECKOEe  CONPOTHUBICHUE,
pasHocTh moteHmuanoB, DJC, pabota TOKa, WMHIYKIHUS MarHUTHOTO
noJis, cuia Amrepa, cuia JlopeHna, HHIyKTUBHOCTD KaTyLIKH, SHEPTUs
JIEKTPUUYECKOTO U MarHUTHOTO MOJIEH, IEpUO]I U 4acToTa KojeOaHui B
KonebaTeabHOM KOHType, 3apsig M CHia TOKa B  Ipolecce
rapMOHHYECKHUX AJIEKTPOMarHUTHBIX Koje0aHui, ¢doxycHoe
paccTosiHue W ONTHYECKasl CHJIa JIMH3bI; IPU ONUCAHUM IPABHIBLHO
TPaKTOBaTh (U3UUYECKUH CMBICI HCIOJIB3YeMbIX BEIUYMH, UX
00O3HaUeHMsT M E€JUHMILBL, YKa3bIBaTb (OPMYJIbI, CBSA3BIBAIOIINE

JaHHYTO (1)I/IBI/I‘-I€CKYIO BCJIIMYMHY C APYTUMU BECINYNHAMU

OnuceiBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHHA U IPOUCCCHI, UCIIOJIb3Yys
(bHSI/I‘IeCKI/Ie BCJIIMYHUHEBI: CKOPOCTH JJICKTPOMAIrHUTHBEIX BOJIH, AJIMHA
BOJIHBI MW YaCTOTa CBETA, JSHCPIruUd MU HUMITYJIBC (I)OTOHa, nepuon
nojaypaciiaaa, OSHCPrusd CBsA3M ATOMHBIX AACP, HOpPpU OINHCAHUHN
IIpaBUJIBHO TPAKTOBATH (1)H3PI‘I€CKI/II7[ CMBICJI UCIIOJIB3YEMbIX BCIINYHH,
HX 00O03HAYEeHUS WU CIAWHUIIBI, YKa3bIBaTb CbOpMy.]'II)I, CBA3BIBAIOIINEC
JaHHYTIO (1)I/I3I/I‘-IGCKYIO BCJIMUUHY C JPYTUMHU BCINYUHAMHU, BBIYUCIIATDH

3HA4YCHHUC (I)HSH‘ICCKOﬁ BCIIMYHMHBI

AHaJ'II/I3I/IpOBaTB (I)I/IBI/I‘-IGCKI/IC npoaeccel M ABJICHHA, UCIIOJIb3Ys

(bl/ISI/IquKI/IC 3aKOHBI u MMPUHIUIIBIL: 3aKOH OMa, 3aKOHBI




MOCJIeIOBATEILHOTO M MapajyIeIbHOTO COEAMHEHHS! IMPOBOJIHUKOB,
3akoH [[xoyns — JleHua, 3aK0H 3JIEKTPOMAarHUTHOW MHIYKIUHU, 3aKOH
MPSIMOJIMHEIHOTO PaCIpOCTPAHEHUs CBETA, 3aKOHBI OTPAKEHUS CBETa,
3aKOHbl ~ MPEJIOMJICHHS  CBE€Ta, ypaBHEHWE  OUWHINTEWHA IS
dotorddekra, 3aKOH COXpPAHCHHS DSHEPIHH, 3aKOH COXpaHEHUs
HMIyJIbCa, 3aKOH COXPAHEHUS JJIEKTPUUYECKOrO 3apsifa, 3aKOH
COXpaHEHUss  MaccoBOro  uWcia, noctyiarsl  bopa,  3aKkoH
PaIMOAaKTUBHOIO pacmajaa; TMpud ATOM  pa3iuyaTh CIIOBECHYIO
(hOpMYTUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKCHHUE U YCIOBHS

(rpanubl, 00J1aCTH) IPUMEHUMOCTH

11.7

OHpGI[GJIﬂTB HaIpaBJICHUC BCKTOpa HWHAYKIIMKM MArHuTHOI'O II0JIA

MPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuiibl Jlopeniia

11.8

Ctpouts 1 onuchIBaTh U300pakEHNE, CO3/1aBAEMOE INIOCKUM 3€pPKajIoM,

TOHKOH JIMH30H

11.9

BBITIOHATE 9KCTIEPUMEHTBI 110 HCCIIETOBAHUIO0 (PU3HUECKUX SBICHUN U
MPOIIECCOB C UCIIOIB30BAHUEM IMPSIMBIX U KOCBEHHBIX W3MEPEHUH; MpH
3ToM (GOopMyIUpOBaTh MpodiIeMy (3a7ady) M TUIOTE3y Y4eOHOro
OKCHEpUMEHTa,  cOOMpaTh  YCTAHOBKY W3  TIPEAJIOKEHHOTO

000pyI0BaHUSs, IPOBOAUTH OMBIT ¥ (POPMYIIMPOBATH BHIBOIBI

11.10

11.11

OcymiecTBiATh TpsSMble W KOCBEHHBIE HM3MEpEHHs (PH3MUECKUX
BEJIMYMH; NPU 3TOM BbIOMpATh ONTUMANbHBIA CHOCOO WM3MEpEHUs U

HCIIOJIb30BaTh N3BCCTHBIC MCTO/IbI OIICHKHU HOFpCHIHOCTGfI H3MepeHHI>i

HccnenoBaTh 3aBUCUMOCTH (DU3MYECKHX BEJIWYMH C HCIIOJIb30BaHUEM
OpSMBIX ~M3MEPEHMM; TNpU OTOM KOHCTPYHpPOBAaTh YCTaHOBKY,
(uKcUpoBaTh pe3yNbTaThl IOJYYEHHONM 3aBUCUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJE TaOIUI U rpaduKoB, J€JaTh BHIBOJBI 110 pe3ysbTaTaM

HUCCICIOBAaHUA

11.12

11.13

Cob6mogate mpaBuiia 0Oe€30MacHOr0 TpyJda MpU  MPOBEIECHUH
UCCIIEeIOBAaHUN B paMKax Yy4eOHOro DJKCIepuMeHTa, YyueOHO-
UCCIIEI0OBATENbCKOM U MPOEKTHOW AESITENbHOCTH C MCIOIb30BAaHUEM

MU3MEPUTENIbHBIX YCTPONCTB U J1a00paTOPHOTo 000pyI0BaHUS

Pemate pacu€THbie 3amaum ¢ SBHO 3aJaHHOW (U3MYECKOW MOJETBIO,
WCTIONB3Ysl (DU3UYECKHUE 3aKOHBI W TPHUHIUIBI, HAa OCHOBE aHAIHM3a
YCIIOBUSL  3aJjaud  BbIOMpaTh  (PU3MYECKYID MOJENb, BBIICISTH
¢du3nuecKkre BENUYUHBI U (OPMYIIbI, HEOOXOTUMBIC sl €€ PEIICHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATTBHOCTD MOJYYEHHOTO 3HAUYCHUS

(hU3UIECKON BETMYUHBI

11.14

Pemrats Ka4Y€CTBCHHBIC 3aJa4du: BBICTpanBaTh JJOTHYECKHU

HEMPOTUBOPEUMUBYIO ILIEMIOYKY PACCYKICHUH C OMOPOM Ha WM3yYECHHBIE



3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/II-IGCKI/IC SABJICHUA

11.15

11.16

Hcnonp3oBaTe MNpH  peUIEHHH  y4eOHBIX 337ay  COBPEMEHHBIE
WHPOPMAIIMOHHBIE TEXHOJOTMU JUIsI TIOMCKA, CTPYKTYPHUPOBaHUS,
UHTEpIpETallMM U TNPEJCTABICHUS y4eOHOW M HAy4YHO-IOMYJISIPHOM
uHbOpMaLMY, MOIyYEHHON W3 PA3JIMYHBIX MCTOYHHKOB; KPUTHUUYECKH
aHAJIM3UPOBATh M10Jy4aeMyto HH(POpMaIUIO

OOBSICHATh NPUHLMIbBI JEHCTBHS MAlIMH, IPUOOPOB M TEXHUUYECKUX

YCTpOﬁCTB; pas3jimiaTtb YCIOBHUA HX 0€30IIaCHOI0 MCIIOJb30BAaHHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TpUMEpHI BKJIAAA POCCUHCKUX M 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonb30BaTh TeOpeTHUECKHUE 3HAHUS MO (PU3UKE B TIOBCEIHEBHOM
JKU3HM IS oOecriedeHus: 0€30MacHOCTH TIPH 00paIlleHUH ¢ MPpUOOpaMu
U TEXHUYECKUMHU YCTPOMCTBaMH, JJIs COXPAHCHHS 3JIOpPOBbS U

coOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBEJCHUS B OKPY KaIoILEel cpeae

Paborars B rpymnmne ¢ BBIIOJHEHHWEM pa3IMYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBATh pabOTy IPYIIIbI, PALIMOHATIBHO PACHPEAEIATh 00SI3aHHOCTH
U IUIAHUPOBAThH ACATEIbHOCTh B HECTAHJAPTHBIX CUTYaLUAX, aJl€KBATHO
OLICHMBAaTh BKJAJ KaXJIOr0 M3 YYAaCTHUKOB TIpPyNIbl B pELICHHE

paccmaTtpuBaeMoil mpoOIeMbI

IMPOBEPSAEMBIE DJIEMEHTbBI COAEP/ KAHUSA
10 KJIACC

Kon

pazzmena

Konx mposepsiemoro
[IpoBepsieMbIe 2I€MEHTBI COAEPKAHUS
3JIEMEHTa

OU3NKA 1 METOBI HAYYHOI'O [IO3HAHUW A

dusuka — Hayka o npupoze. Hayunsie MeTobl
. IIO3HAHMS  OKpyXkaromero  mupa.  Pomnp
AKCIIEPUMEHTA U TEOPUU B IIPOLIECCE TTOZHAHUS

OPUPOJIBI. DKCIIEPUMEHT B (PU3UKE

MonenupoBanue (GU3NIECKUX SBICHUH U
npoueccoB. Hayunsie runotessl. Ousnyeckue
3aKOHBl M TE€OpUU. |'paHHIBl TPUMEHUMOCTH
» bU3UIECKUX 3aKOHOB. [TpuHIIMT
' cooTBeTcTBUs. Pomp u Mecto Qu3uku B
dbopMupoOBaHUHT COBPEMEHHOM HAay4YHOU
KapTUHBI MUpPA, B IPAKTHUYECKOMN AEATEIIbHOCTH

JTonen




MEXAHUKA

2.1

KMHEMATHKA

2.1.1

MexaHu4deckoe JABHKCHUC. OTHOCUTENBHOCTD
MEXaHUYCCKOIo ABUXKCHMUA. Cucrema orcuéTa.

Tpaexropust

2.1.2

[lepemerienne, CKOpoCThb (CpenHssi CKOPOCTb,
MITHOBEHHas  CKOpPOCTb) M YCKOpEHHE
MaTepHabHOW TOYKH, UX TNPOCKIHUH HA OCU
CUCTEMBI KOOp/MHAT. Crnoxenue

MIEPEMELICHUH U CIIOKEHUE CKOPOCTEN

2.13

PaBHoMepHOE 51 PaBHOYCKOPEHHOE
MPSMOJIMHEITHOE JBUKEHHUE. I'paduku
3aBUCUMOCTH KOOpJWHAT, CKOpOCTH,
YCKOpEHUS, yTH u NepeMEILCHHS

MaTepHaJILHOﬁ TOYKHU OT BPECMCHU

2.14

CBobogHOE MmajiecHue. Y CKOpeHHue CBOOOTHOTO

HaacHus

2.1.5

KpuBonuneiinoe  nBwxeHue. PaBHOMepHOE
JBUKCHHE MaTepUaIbHON TOYKH 1o
OKPY’KHOCTH. YTIJIOBasi CKOpPOCTb, JIMHEMHAas
CKOpOCTb. Ilepuon u 4acToTa.

[leHTpOCTpEMUTENBHOE YCKOPEHUE

2.1.6

Texnuueckune YCTpOWCTBA: CIIUJIOMETD,
JBUKEHHE CHApsAI0B, LEINHbIE U PEMEHHbIE

nepeaadn

IIpakTrnueckue paboThI. N3mepenune
MTHOBEHHOM CKOPOCTH. Uccnenosanue
COOTHOIIEHUS MEXAY MyTSAMH, TPOUJIECHHBIMU
TEJIOM  3a  IIOCJIENOBATEIIbHbIE  PaBHBIC
MPOMEXKYTKH BPEMEHU MPHU PABHOYCKOPEHHOM
JBUOKEHUHU C HA4YaJbHOW CKOPOCTBIO, PaBHOU
Hyt0. M3yueHne nBWKEHHS Mapuka B BS3KOH
JKUIKOCTU.  M3yueHuwe  [BWXKEHHS  Tela,

OpOILIEHHOT0 TOPU30HTAIBHO

2.2

TMHAMUKA
2.2.1

ITpunuun otHocuTensHOCTH ['anunes. IlepBblit




2.3

222

3akoH Hbrorona. HHepuuaibHble CHCTEMBI

oTcuéra

Macca tena. Cuna. I[lpuHmun cynepno3uiu

CHII

223

224

Bropoii 3akoH HeroroHa [y marepuanbHOR
TOYKM B HHEPLUAIBHOM CHUCTEME OTCUéTa
(UCO). Tperuit 3akon Hprlotona s

MaTCpHAJIbHBIX TOUYCK

3aKkoH BCEMHPHOI'O TAT'OTCHUS. Cuita TSKeCTH.

I[TepBast KocMuyeckast CKopocTs. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuina tpenus. Cyxoe tpenue. Cuiia TpeHHs
CKOJIBXKEHUST W CWIa  TPEHUS  IOKOS.
Koadounment tpenus. Cuna conpoTUBICHUS

IIpU ABUKCHUU TECJIA B ) KUAKOCTU HUJIU I'a3C

2.2.7

228

229

[TocTymarenbHOe W BpamiaTteabHOE JBHKCHHUE
a0COIOTHO TBEPOTO Tena
MOMEHT CHJIbl OTHOCHUTENBFHO OCH BpalllCHUS.

IIne4o cuinbl. YciioBHs paBHOBECHS TBEPAOTO
tena B UCO

Texunueckue YCTpOﬁCTBaI HNOAIIHUITHHUKH,

JABMKCHUEC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTuueckue paboThl. M3ydyeHue NBHKEHHS
Opycka 1O HAaKJIOHHON IJIOCKOCTH TOJ
JIEHCTBUEM HECKONbKUX cui. HccnenoBanue
3aBHCHUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B
neopMUpyeMOil  MpY>KMHE M PE3UHOBOM
o0Opa3le, OT BeNIWYMHBI UX JedOopMaltH.
HccnenoBanue ycnoBui paBHOBECUSI TBEPAOTO

TCJIa, UMCIOICTO OCh BpalliICHUSA

3AKOHBI COXPAHEHN A B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHUCTEMBI

2.3.1 MarTepUalbHBIX TO4YeK. HMmmynbsc cuibl u
U3MEHEHHE UMITYJIbCa Tela
530 3akoH coxpaHenus wumnyisca B HCO.

PeakTuBHOE ABMXKEHHE




3.1

233

Pabora cuiiet

234

MOoOIIIHOCTD CHJIBI

235

2.3.6

Kunernueckass Heprusi MarepuaabHOM TOUYKHU.

Teopema 0 KWUHETUYECKON YHEPTUHU

ITorenunanpHass dHeprus. IloTeHunanbHas
SHEPTHUs yIpyro AeGpOpMUPOBAHHON MPYKUHBI.
[TorennuanbHass ~ 3Heprust  Tena  BOJIU3M

MOBEPXHOCTU 3eMIIH

2.3.7

HOTGHL{I/IaJIBHBIG N HCIOTCHLUHAJIBHBIC CHIIBI.
CBs13b pa6OTBI HCIIOTCHIOHUAJIBHBIX CHII C
W3MEHECHHEM MEXaHUYEeCKOH SHCPTHUU CUCTCMBI
TCII. 3aKoH COXpaHCHUA MEXaHH4YeCKOM

SHEPruu

2.3.8

2.3.9

anyrI/Ie " HEYIIPYT'EC CTOJIKHOBCHUS

Texuuueckue YCTpOﬁCTBaZ JABUXKXCHHUC PAKCT,

BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

2.3.10

[Ipaktuyeckne paboTel. M3ydeHue cCBs3M
CKOPOCTE Tel IpU HEyNpyrom yzaape.
HccnenoBanne cBsA3M  pabOThl  CWIBI  C

W3MEHEHHEM MEXaHHMIECKOMN SHEPTHHU TCJIa

MOJIEKYJIAPHAS ©®U3NKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISPHO-KUHETUYECKOU TEOPUM

3.1.1

3.1.2

OcHoBHbIE MOJIOXKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH. bpoyHoBckoe
neuxenue. Auddysus. Xapakrep ABUKEHUS U
B3aMMOJICMCTBHSI YAaCTHI] BELLIECTBA

Monenu cTpoeHuss Ta30B, KHUAKOCTEH U
TBEPABIX TEN U 0OBSICHEHUE CBOWCTB BEILIECTBA
Ha OCHOBE 3TUX MOJEINEN

Macca MOJICKYJIL. Komuuecto BCIICCTBA.

[TocrossuHass ABoraapo

TemmmoBoe paBHOBecue. Temmepatypa u €€
n3mepenue. lllkana remneparyp Llenbcus

Mopens  uaeanbHoro  raza.  OcHOBHOeE
ypaBHEHHE MOJIEKYJIIPHO-KHHETHYECKON

TCOpHUU UACAIIBHOTO Ir'a3a
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AOGcomoTHas TemmnepaTypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKON AHEPrUuu TEIUIOBOTO JABUKECHUS
yactul rasa. [lIkama remneparyp KenbBuna
VpaBuenue Knaneiipona — MenpeneeBa. 3akoH
3.1.7
JlanpToHa
I"azoBble 3akoHBI. M30mpoueccsl B UieaabHOM
3.1.8 rae ¢ IMOCTOSHHBIM KOJUYECTBOM BEIIECTBA:
U30TEpMa, U30X0pa, nu300apa
319 TexHnuueckue YCTpOMCTBA: TEPMOMETP,
o O6apomerp
[Ipaktuyeckue paboTbl. M3mepeHune Macchbl
3110 BO3/lyXa B KjJaccHOW KoMHare. MccnenoBanue

3aBUCUMOCTH MCKAY IapaMe€TpaMu COCTOSHHA

Pa3pCKCHHOI'O ra3a

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

TepmonnHamuueckas cucrema. BHyTpeHHs
DHEPrusi TEPMOAMHAMMYECKOM CHCTEMBI U

CII0COOBI €€ N3MEHEHUS

322

3.23

KonuuectBo Temnotsl U padora. BHyTpeHHss

SHEPTHUA OAHOATOMHOI'O UACAJIIBHOTO I'a3a

Bunel Ttemionepenauu:  TEIUIONPOBOAHOCTD,
KOHBEKIMA, W3JIydyeHue. Tenno€éMKOoCTh Tena.
VYienrHas TEINIOEMKOCTL BemlecTBa. Pacuér

KOJMYCCTBA TCINJIOTHI IPH TECILIONEPCaAUC

324

3.25

IlepBbIil 3aKk0H TepMoauHaMuKU. [Ipumenenue
IIEPBOIO 3aKOHa TEPMOJAUHAMUKH K
u3onpoueccam. ['paduueckas uHTEpnpeTanus

paboThl raza

Tennossle MamumHbl. [IpuHIUMDBE 1EWCTBUS
TEIUIOBBIX MamiuH. [IpeoOpazoBaHust SHEPTHU B
TETJIOBBIX MalIuHax. Koadpunuent
nosiesHoro aeiicteus (nanee — KIIJ[) remnoBoit

Mammsbl. [Hukin Kapao u ero KITJJ

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  IpoleccoB B IPHUPOJE.

TemmoBsie JIBUTATENH. DKOJIOTUYECKHE
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4.1

poOJIeMbI TEIIO3HEPTETHKU

Texnuueckue YCTpOMCTBA: JBUTaTelb
3.2.7 BHYTPEHHETO CropaHus, OBITOBOM
XOJIOAWJIBHUK, KOHAULIMOHEP
328 [Tpaktuyeckue pabotel. M3mepenue yaenbHON

TEIIOEMKOCTH

AT'PEI'ATHBIE COCTOSHNMA BEIIECBA. ®A30BbLIE ITEPEXO/IbI

[TapoobpazoBanue u konaeHcamus. Mcnapenue

131 u KUIIEHUE. VY nenbHas TEIUIoTa
o napooOpa3oBaHus. 3aBUCUMOCTh TE€MIIEpaTyphbl
KUIIEHUS OT JaBJICHUS
330 AOcomoTHasT M OTHOCHUTEJbHAs BIJIAXKHOCTD
o Bo3ayxa. HacelienHsliil map
Teépnoe Teno. Kpucrammyeckue u amopgHbie
333 Tena. AHH30TPONUS CBOMCTB KPHUCTAJLIOB.
o Kunkue KpPHUCTAJLJIBL. CoBpemeHHbIE
MaTepuabl
334 IInaBneHne u Kpucramusauus. Y aeiabHas
o tertoTa masienus. Cyomumanus
3.3.5 VYpaBHeHHE TEIIOBOTO OanaHca
TexHudeckne yCTpOMCTBA: TUIPOMETP U
33.6 IICUXPOMETP, KaJIOPUMETD, TEXHOJIOTHH
o MIOJIy4YE€HHUsI COBPEMEHHBIX MaTepHaliOB, B TOM
qrcjie HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU
337 IIpakTrnueckue paboThI. N3mepenue
o BIIQ)KHOCTH BO3]lyXa
SJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
A1l OnekTpu3anus Tea. DIeKTpUuecKuid 3apsa. J(Ba
o BU/Ia DJIEKTPUUYECKUX 3apsi/IOB
[TpoBoaHMKH, TMDIIEKTPUKU u
4.1.2
MOJIyIPOBOIHUKH
4.13 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
414 B3aumoneiicteue 3apsanoB. 3akon Kynona
4.1.5 DneKTpruuecKoe noJe. Hanpsoxk€HHoCTb




3JIEKTPUYECKOTO OJIA. [TpuHIIMT
CYIEPIIO3UIIUH. JInann HaNpsHKEHHOCTH

SJICKTPHUYCCKOTI'O ITOJIA

4.1.6

4.1.7

4.1.8

4.1.9

PaGota cui  9NEKTPOCTATHYECKOTO  IOJISL.

IMorennuain. PasHocTh IOTEHIINAIOB

[IpoBOAHUMKN W JUANEKTPUKU B IMOCTOSHHOM
ANIEKTpUYecKoM  mosie.  JluanexkTpuueckas

IIPOHUIIACMOCTD

DJEKTPOEMKOCT. Konnencarop.
ONeKTpOEMKOCTh  IIOCKOTO  KOHJAEHCATOpA.

BHCPFI/ISI 3apsAKEHHOTO KOHACHCATOpa

TexHuyeckue  yCTpOMCTBA:  BIEKTPOCKOIL,
AIIEKTPOMETpP, AIEKTPOCTATUYECKAsl 3alllWTa,
3a3eMIIEHUE 3JIEKTPONpHOOpPOB, KOHAEHCATOP,

KCEPOKC, CTPYUHBIN TPUHTED

4.1.10

[Ipaktunueckune paboTHI. H3mepenne

NMEKTPOEMKOCTH KOHJICHCATOPA

4.2

IMOCTOSIHHBIN DJIEKTPUYECKHI TOK.
TOKH B PA3JIMYHBIX CPEJJAX

YcnoBus CyHICCTBOBAaHUA IMOCTOAHHOI'O

4.2.1 ANEeKTpUUecKoro Toka. Mcrounuku Toka. Cuna
ToKa. [TocTosiHHBIN TOK
422 Hanpspkenune. 3akon Oma Ju1s ygacTka Lienu
423 DJIEKTPUUYECKOE CONPOTHUBICHHE. Y IETbHOE
o COINPOTHBIICHUE BEIIECTBA
404 IlocnenoBarensHoOE, napajuieiabHoe,
o CMEIIIaHHOE COeAMHEHNE IPOBOIHUKOB
Pabota snextpuueckoro Toka. 3akoH J[xoyms
4.2.5
— Jlenna
4.2.6 MOIHOCTB 2JEKTPUIECKOTIO TOKA
anekTpoaBrkymas cwia (manee — DJIC) u
427 BHYTpPEHHEE COMPOTUBIICHWE HMCTOYHHMKA TOKA.
o 3akon Owma jansg  mOMHOM  (3aMKHYTOM)
anekTpuyeckoil nenu. Koporkoe 3amblkaHne
408 OneKTpoHHas MIPOBOJIMMOCTH TBEPBIX

MCTAJJIOB. 3aBHCHMOCTD COIIPOTUBJICHUA




METAJJIOB oT TeMIEepaTypsbl.

CBepXpoBOAMMOCTh

429 DJIeKTpUYecKuid TOK B Bakyyme. CBolcCTBa

AJIEKTPOHHBIX ITyYKOB

[TonynpoBonnuku. CoOCTBEHHAs! U PUMECHAs
4.2.10 MPOBOJUMOCTb TOJIYNIPOBOJHUKOB. CBOMCTBA

p-n nepexona. [omynpoBogHUKOBBIE IPUOOPHI

OJIEKTPUYECKUI  TOK B DJEKTPOJIUTAX.
4.2.11 DJIEKTPOJIMTHYECKAS JTUCCOLMALINA.

DIIEeKTPOIU3

DIIeKTPUUECKUI TOK B rasax.
T CaMOCTOSTENBHEIM W HECAMOCTOSATEILHBIN
paspsa. PaznmuuHble THUIBI CaMOCTOSITEIBLHOTO

pazpsana. Monnus. [1nazma

Texnuueckue YCTpOWCTBA: aMIIepmeTp,
BOJIBTMETP,  PEOCTaT, MCTOYHUKH  TOKa,
AIIEKTpOHArpeBaTebHbIE puOOpHI,
4.2.13 AIEKTPOOCBETUTEIILHBIEC TTPUOOPHI, TEPMOMETP
COINPOTUBIICHUS, BaKyyMHbII JINOI,
TEPMUCTOPBI u dboTope3ucTopsl,

HOJ'IyrIpOBOI[HHKOBLIfI AUona, raJlbBaHUKa

11 KJIIACC

IIpakTrnueckue paboTHI. N3yuenne
CMEIIAaHHOTO COEMHEHUSI PE3UCTOPOB.

4.2.14 Usmepenne OJIC wuctoyHuka ToKa M €ro
BHYTpPEHHEro comnpotusieHus. Habmonenue

AIEKTPOIIH3a

Kon
pasnena

4

43

Kox nposepsiemoro snemenTa [TpoBepsiembIe P7IEMEHTHI COAEPKAHUS

OJIEKTPOAMMHAMUKA
MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKINA

IlocTrostHHBIE  MarHuTbl. BzauMmonencTBue
4.3.1

IIOCTOSIHHBIX MAarHuToB

MarautHoe mone. BekTtop  MarHMTHOM
43.2 nHaykuuu. [Ipunuun cynepnozuuuu. Jluaun

MarHuTHoM wWHAykuuu. KaptuHa JMHMN




MarauTHOMN HHAYKIOUAW 1O0Jd TMOCTOAHHBIX

MAarHuToOB
MaruuTHOe T0JIE MPOBOJHHKA C TOKOM.
KaptuHa nuHuid 1ons JIMHHOTO NPSMOIO

IIpOBOAHHWKA W  3aMKHYTOI'O KOJIbLIEBOT'O

4.3.3 MPOBOJIHUKA, KATYIIKA C TOKOM. OIBbIT
Opcrena. BzauMojelcTBUE MPOBOJHHUKOB C
TOKOM
434 Cuiia Amriepa, €€ MOJyJib M HalpaBJICHUE
Cuna Jlopenua, e€ MOIyJib M HarmpaBiiCHUE.
JBrxenue 3apsKEHHOU YaCTHUIIBI B
435 OTHOPOHOM MATHHTHOM TIoje. PaboTa Cuitbl
Jlopenna
4.3.6 SIBneHue ANeKTPOMArHUTHON UHAYKIIUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKIIUU
OJC wunaykuuu. 3aKOH 3JIEKTPOMAarHUTHOU
4.3.8 unaykiuu dapanes
BuxpeBoe anekrpuueckoe mone. IJC
WHIYKIUA B TPOBOJHHUKE, JBHXKYIEMCS
439 MOCTYNAaTeIbHO B OJHOPOAHOM MAarHMTHOM
oJie
4.3.10 [IpaBuso Jlenia
NHayKTUBHOCTB. fIBIEHME CaMOMHAYKIHH.
4311 OJ1C camounayKumu
4.3.12 DHeprus MarHUTHOTO TOJISl KaTYIIKHA ¢ TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHuueckue YCTpPOWCTBA: IIOCTOSIHHBIE
MarHuThl, AIEKTPOMArHUTBI, AIEKTPOABUTaTEb,
4.3.14 YCKOPHTEIH AJIEMEHTAPHBIX YACTHII,
WHAYKLIMOHHAS 11€Yb
[IpaxkTrueckue paboThI. N3yuenue
MarHMTHOTO TIOJISI  KaTyIIKd C  TOKOM.
4.3.15 HccnegoBanue JeficTBUSA MMOCTOSIHHOTO

KOJIEBAHUMA 1 BOJIHBI

MarHuTa Ha pamKy c TokoM. MccrienoBanue

SABJICHUSA 3JICKTpOMaAr HUTHOM HHAYKOWUN




5.1

MEXAHUYECKUE N SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

KonebartenpHas cucrema. CBobOoHBIC
konebanus.  ['apmoHuMueckwe  KoneOaHwMs.
Ilepuon, 4wacrora, ammmryaa #u  (dasa

KOJIeOaHui

[IpyxuHHBII  MasTHUK. MaTeMaTH4YeCKUil

MasATHHUK

YpaBHeHHE  TapMOHHUYECKUX  KOJICOAHUH.
Kunematnueckoe 1 JTUHAMUYECKOE ONHUCAHHE

KOJIEOATEIILHOTO JIBUXKECHUS

5.1.5

[IpeBpamienue >Hepruum Npu TrapMOHHUYECKUX
kojebOanusax. CBsA3b aMIUIUTYAbl KOJIeOaHH
HCXOJHOW  BEJIMYMHBI C  aMIUIUTYJIaMU

KojeOaHuil €€ CKOPOCTU U YCKOPEHHUS

Konebarenbublit KOHTYP. CBoOoniHBIC
AJIEKTPOMAarHUTHBIE KOJICOAHHs B HICATbHOM
Koe0aTeIbHOM KOHTYpe. AHAIIOTUS MEXIY
MEXaHWYECKUMH W AJIEKTPOMAarHUTHBIMU

kosnebanusamu. @opmyina Tomcona

5.1.6

3akoH COXpPAaHCHUA DOHEPruM B HACAIBHOM

KoJIe0aTeIbHOM KOHTYpPC

BbIHyX/1eHHBIE MEXaHW4YecKHe KoyieOaHuUs.
Pes3onanc. Pe3onancnas KpHuBasl.
BoiHyx1€HHBIE JJIEKTPOMAarHUTHBIE

KoJIeOanus.

5.1.10

[IepemenHsbIi TOK. CuHycouanbHbII

HepeMeHHHﬁ TOK.

MOomHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE
W JICUCTBYIOIIEE 3HAYEHHWE CHJIBI TOKa W
HaIpsKEHUS

Tparcdopmarop. [IpousBoacTso, nepenavya u
MoTpedsieHne  JJEKTPUUYECKOM  DHEprum.
OKOJIOTMYECKUE PHUCKU IIPU TMPOU3BOJCTBE
AIEKTPUUECKOM SHEPTUH. Kynberypa
HCIIOJIb30BAHUS AJICKTPOIHEPTUHU B

HOBCEIHEBHOU KU3HU




5.2

Texnuueckue  ycTpoicTBa:  ceiicmorpad,

5.1.11 JIEKTPUYECKUI 3BOHOK, JIMHUH
aJeKTponepesay
[Ipaktuyeckne  pabGotel.  HMccnenoBanue
3aBUCHMOCTH TI€pUO/ia MajblX KoJIeOaHHi
s 112 rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl Ipy3a.

HccnenoBanue nepeMeHHOTO TOKa B LENU U3
IOCJICIOBATEIBHO COE€TUHEHHBIX

KOHACHCATOpa, KaTyYHIKU U pE3UCTOPa

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHuueckue BOJIHBI, YCIIOBHSI
pacnpocTpaHeHusl. [epuog. CkopocThb
pactpocTpaHeHHss M JUIMHA  BOJIHBL

HonepeqHHe " IpOJ0JIbHBIC BOJIHBI

522

523

524

###Par## VarepdepeHums u audpakuus

MCXaHHNYCCKHX BOJIH

3Byk. CkopocTh 3BykKa. ['pOMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKka

ONEeKTPOMAarHuTHbIE BOJIHBI. Ycnosus
W3JIy4EeHUS AJIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B u v B

3JIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.2.5

5.2.6

5.2.7

CaoiicTBa AIIEKTPOMAarHUTHBIX BOJIH:
OTpakKCHHE, MPEJOMIICHUE, TOJSApU3aLMs,
mudpakius,  uHTepdepeHuus.  CKOpOCTb

QJICKTPOMATrHUTHBIX BOJIH

Hlkana AJIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne HIIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY

[IpuHUIMOBl  PagUOCBA3M U TEJIEBUICHUS.
Pagnonokarust. DJIEeKTPOMarHUTHOE

3arpsA3HCHHUC OI(p}/)KaIOH_ICﬁ CpCabl

5.2.8

TexHudeckue  yCTpOWCTBAa:  My3bIKaJbHBIC
MHCTPYMEHTBI, YJIBTPa3BYKOBasi JAUArHOCTUKA
B TEXHUKE " MEJULNHE, panap,

paI[I/IOHpI/IéMHI/IK, TCJICBU30D, AHTCHHA,




tenepon, CBU-neup

53

OIITHUKA

5.3.1

532

[IpsAMonnHEHOE pacIpOCTpaHEHUE CBETA B
OAHOPOAHOM cpene. JIyu cBeTa
OTpakeHHe CBeTa. 3aKOHBI OTPAXKEHUS CBETA.

INoctpoenne n300pakeHHi B TNIOCKOM 3epKajie

5.33

534

5.35

[Ipenomnenue cera. 3aKOHbI IIPETIOMIICHHS CBETA.
AOGCOTIOTHBIH MMOKa3aTeb MPEIOMICHUS
[TomHoe BHyTpeHHee otpaxenue. lIpenenbHbIin
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKECHHS

Hucnepcusi csera. ClOXHBIM cocTaB 0enoro

ceera. LBer

5.3.6

5.3.7

ColOuparoriiue ¥ pacceMBAIOIINE  JIMH3BIL.
Toukas nuH3a. DOKYyCHOE pACCTOSIHHE H
ONITUYECKasi CHJIa TOHKOH JnH3bI. [locTpoenue
n300pakeHUi B cobuparomux u
paccenBaronMx JiMH3ax. PopMyna TOHKOMU

JINH3HBI. yBeJ’II/I‘ICHI/IC, JaBacMoc€ JIMH30H

Hpez[enbl IMPUMCHUMOCTH FeOMeTquCCKOﬁ

OIITUKH

5.3.8

HNurepdepentuust CBETa. Korepentnsie
HWCTOYHHKH. Ycnosus HAOIOICHUS
MaKCHUMYMOB 151 MHHUMYMOB B
WHTEPPEPEeHIIMOHHON  KapTHUHE OT  JIBYX

CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.39

Hudpaxkius ceera. udpakinuonHas pemeérka.
VYcnoBue HaOMIOAEHUS TIaBHBIX MaKCHUMYMOB
IIpU NaJCHUU MOHOXPOMAaTHUYECKOI0 CBETa Ha

TUGPAKIUOHHYIO PEIIETKY

5.3.10

[Tonapuzanus ceera

5.3.11

5.3.12

TexHudeckue  yCTpOMCTBA:  OYKH, JIyIa,
¢doroanmapar, NPOEKIUOHHBIA  ammapar,
MHKPOCKOII, TEJIECKON, BOJOKOHHAs OITHKA,

TU(ppaKIUOHHAS PEIIETKA, MOJIIPOUI

[IpaxkTueckue paboTHI. H3mepenne

moKaszarcijisi  IMPCIIOMIICHUA. HCCJ’IGJIOB&HI/IC



CBOMCTB M300paKeHHIA B JIUH3AX.

Hab6monenue qucnepcuu ceeta
SJIEMEHTBI CITELIUAJIBHOW TEOPMM OTHOCUTEJIbHOCTU

I'paHunel  NPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocrynartsr TEOPUHU
6.1 OTHOCHUTEIIBHOCTU: MHBAPUAHTHOCTb MOJYJIA
CKOPOCTM CBE€Ta B BaKyyMe, IIPUHLHII

OTHOCUTEJILHOCTH DHHINTEHHA

6 OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH.
6.2 3aMeUIeHHEe BPEMEHU U COKPALLIEHUE JITTMHBI
6.3 DHeprusi U UMITYJIbC CBOOOIHOM YaCTHUIIbI
CBsi3pb Macchl C DJHEprue M UMIYJIbCOM
6.4 CBOOOJHOW  YacTHIBl.  JHEPrHsl  IOKOS
CBOOOIHOMN YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
DJIEMEHTbI KBAHTOBOM OITTUKU
®otonsl. Gopmyna IlnaHka cBs3U 3HEpruu
7.1.1 (oTOHA € €ro YacTOTOW. DHEPTHsl U UMITYJIbC
(dbortona
OTtkpeiTHe M uccaenoBaHue (oTtorddexra.
7.1.2 OnpIThI AlT. Cronerosna. 3aKOHBI
7.1 doroaddexra
VYpaBHenue OiHmITeNHAa A7 poTodrddexrta.
713 «KpacHas rpanuna» Gporosddexra
7.1.4 Hasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XHUMHUUYECKOE IEHCTBUE CBETA
TexHuueckue ycTpoiicTBa:  (OTODIEMEHT,
716 doToaTUNK, coNHeuHas 6aTapes, CBETOINO
CTPOEHHME ATOMA
Mopnens atoma Tomcona. OnbiTel Pezepdopaa
7.2.1 10 UCCIIEIOBAHUIO CTPOEHHUS aTOMA.
7.2 [lnanerapHas MoJienb aToMa
IToctynarel bopa. M3nyuyenue u norioiieHue
7.2.2 (oTOHOB TpW TEepexoje aroMa C OJIHOTO

YPOBHS PHEPrUM Ha Ipyroi. Bunel criekTpos.




CriekTp ypOBHEM 3HEPruu aToMa BoI0poAa

7.2.3

BonHoBeIE cBoOMcTBa uactul. BoaHbl gAe
bpoiins. KopnyckysipHO-BOJIHOBON Tyaau3M.

Judpaxius 3JeKTPOHOB Ha KpUCTaJIaX

7.2.4

7.2.5

7.2.6

CrnoHTaHHOE€ U BBIHYXKJEHHOE H3IyYCHHUE.
YcTpoicTBO U PUHLIKIT PaOOTHI Jiazepa
TexHuueckue yCTPOMCTBA:  CIEKTPAJIbHbBIN
aHanu3 (CHEKTPOCKOI), Jia3ep, KBAHTOBBIN
KOMIIBIOTEP

[IpakTrueckue paboTHI. Hab6monenue

JMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Meroapsl  HaOMIOJAEHUS W PETHCTPALUU

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTkphITHE PalOaKTUBHOCTH. OnbIThI
Peseppopna mo  ompeseneHuro  cocTaBa
pamuoakTHBHOTO M3My4eHus. CBoiicTBa anbda-
, Oera-, ramma-uznyuyeHus.  BrusHue

PaaAnOaKTUBHOCTH HA JKUBBIC OPraHU3MBbI

7.3.3

OtkpriTHE TpoTOHA M HeWTpoHa. HykinoHHas
Mojiensb siapa [eitsendepra — MBanenko. 3apsn

sapa. MaccoBoe uncio sapa. M3otomnst

7.3.4

Anbda-pacna. DNEeKTPOHHBII u
MO3UTPOHHBIN Oera-pacma. I"'amma-

n3llydyeHue. 3aKoH paJuoaKTUBHOIO pacnaja

7.3.5

OHeprus CBsI3M HYKJIIOHOB B siape. SnepHbie

cuibl. Jledekt Macchl siapa

7.3.6

Snepusle peakuuu. JleneHne U CUHTE3 sAEp

7.3.7

7.3.8

7.3.9

SAnepuslii peaktop. TepMOsAEpHBIA CHHTES.
[IpobnemMbl W MEpPCNEKTUBBI  SAEPHOM
JHEPreTUKHU. DKOJIOTHYECKHUE aCIEKThI

SIIEPHOM SHEPrETUKH

OnemMeHTapHbIE YaCTHULBI. OTtkpbiTHE
IIO3UTPOHA. DyHIaMEHTAIbHBIE

B3aHMOJICHCTBUS

Texnuueckue YCTpOﬁCTBaI AO3UMCETP, KaMEpa




Bunbcona, siiepHbIii peakTop, aToMHas bomba

7.3.10

OJIEMEHTBI ACTPOOU3NKU

8.1

[IpakTuyeckne  pabOTHI. Hccnenosanue

TPEKOB YacTHI] (110 TOTOBBIM (hoTOTrpadusim)

Bun 3B&3mHoro Heba. Co3Be3ams, spKHE

3BéSIIBI, IIJIaHCTHI, UX BUAUMOC NBUKCHUC

8.2

8.3

8.4

8.5

8.6

8.7

Conneunasts cucrema. IlmadHeTsl 3eMHOH
rpynnbl. [[1aHEThI-TUTaHTBl U UX CIYTHUKH,
KapjiuKOBbIE  IUIaHETBl.  Manele  Tena

COJIHEUHOU CUCTEMEI

Counniie, dorochepa u aTmocpepa.

CoJHeuHast aKTUBHOCTD
Hcrounuk sneprun CoJiHIla U 3BE3]T

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU: Macca,
CBETHUMOCTb,  pPagMyC, TeMmIeparypa, HX
B3aUMOCBsI3b.  JlmarpamMma  «CreKTpaJIbHBIH
KJIacC — CBETUMOCTB». 3BE3IBI IJIaBHOM
MOCJIEIOBATENbHOCTH. 3aBHCHMOCTh «Macca —
CBETHMOCTbY IS 3BE3] TJIABHOM

OCIICA0BATCIIbBHOCTHU

Buytpennee crpoenue 3BE€3n. CoBpeMeEHHbIE
MIPEACTABICHUA O MPOHUCXOXKACHUN U DBOJIIOLINN

ComHiia 1 3B€311. DTallbl )KU3HHU 3BE31

Mineunsii  Ilyte — Hama  ['anakrtuka.
CnupanbHas CTPYKTypa lNamakTukw,
pacnpeneneHue  3BE3M, rasa M IBUIM.
[lonoxxenne wu  aBwkenue ConHua B
lanaktuke. Ilmockas u  chepuueckas

HOJICUCTEMBI I allaKTUKH

8.8

Tunel ranakTuk. PaguoranakTuky U KBa3aphl.

UYEpHble ABIPHI B s1Ipax rajJakTHK

8.9

Bcenennas. Pacmimpenne Bceenennoii. 3akoH
Xabbna. Paszberanme ramaktuk. Bospact u
panuyc Bcenennoi, Teopus  boisbiioro
B3pbIBa. Monens «ropsue  BceneHHON.

PenukToBOe n3nyyenue



8.10

Macradnas
MertaranakTtuka.

aCTPOHOMHH

CTPYKTypa
Hepeménnnie

Bcenennon.

POOIEMBI
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