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HOACHUTEJIBHAASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOTO ypOBHS Ha YpPOBHE CPEIHEr0 OOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IIOJIO)KEHHM W TpeOOBaHUM K pe3yJibTaraM
OCBOEHHMSI OCHOBHOM 00pa3oBaTenbHOM nporpammsl, npeacrasieHHsix B GI'OC COO, a
Takke ¢ ydérom deneparbHON paboueil mnporpaMMbl BOCIUTAHHUS W KOHIIEHIIUU
npenoaaBaHus ydeOHoro mnpenmera «®Pusnka» B 00pa30BaTEIbHBIX OPTaHU3AIUSIX
Poccuiickoii @eaepanyn, peain3yonmx OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Conepxanrie mporpaMmbl 1Mo  (u3MKe HampaBieHO Ha (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOU KapTUHBI Mupa odydarontuxcst 10—11 kimaccoB npu 00yueHun ux
¢u3nke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESTEILHOCTHOIO MOJIX0/a.
[Iporpamma mno ¢usuke cootBercTBYeT TpeboBanusmM PI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, TIPEIMETHHIM W METalpPEAMETHBIM pe3yjbTaTaM OOy4YEeHHUs, a TaKKe
YUYUTBHIBAET HEOOXOJUMOCTh peaju3allMi MEXIPEIMETHBIX CBSI3eM (QU3UKU C
€CTECTBEHHO-HAYUYHBIMU YUYE€OHBIMH TpeaMeTaMu. B Hell ompenensioTcs OCHOBHBIC
Henu u3ydeHus: GU3MKM Ha ypPOBHE CpeaHEro ooiiero oOpa3oBaHusl, IUIAaHUPYEMBbIE
pe3yabTaThl OCBOEHUS Kypca GU3HUKHU: TUYHOCTHBIE, METANPEIMETHBIE, TPEAMETHBIC (Ha
0a30BOM ypOBHE).

[Iporpamma 1o ¢u3uKe BKIIOYALT:

e IUJJAHUPYEMBbIC PE3yJIbTaThl OCBOCHUS Kypca U3k Ha 6a30BOM YpOBHE, B TOM

YUCIe MPEAMETHBIE PE3YIbTaThI 10 ToAaM 00y4eHHS;

e cojepkaHue yueOHOTo mpeaMera « Pu3nKay 1o rojgam oOydeHHs..

®du3nka Kak Hayka 0 HamOoJiee OOIIUX 3aKOHAX MPUPOJbI, BHICTYIAsl B KaYECTBE
y4eOHOIro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHHUUA 00
okpyxkatomeMm Mupe. [IkombHBIH Kypc QU3UKH — CHCTEeMOOOpa3yrommi s
€CTECTBEHHO-HAYUYHbIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPM3MUECKHE 3aKOHBI JIEKAT B
OCHOBE TMPOIIECCOB M SIBICHUM, H3y4yaeMbIX XUMHUEH, Ouojoruen, Quandeckoit
reorpadueit u actpoHommueit. Mcmonab30BaHne M aKTUBHOE NMPUMEHEHHE (DHU3HYCCKUX
3HAaHUM ONpEAesieT XapakTep M pa3BUTHE pPa3HOOOpA3HbIX TEXHOJNOTWA B cdepe
DHEPIreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, NOJy4YEHHS HOBBIX MaTE€pUAIOB C
3aJJaHHBIMUA CBOWCTBaMU U Jpyrux. M3yueHue (u3MKH BHOCUT OCHOBHOM BKJIaJ B
dbopMHpoBaHUE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00ydaroluxcs, B GopMupoBaHue
YMEHUU TPUMEHITh HAYYHBIA METOJM TO3HAHUS TIPH BBITIOJHEHUH HUMHU YUYEOHBIX
HUCCIIEOBAHU.

B ocHOBy kypca pusuku s ypOBHSI CpPEIHETo OOIIero oO0pa3oBaHUs MOJIOKEH
pAIl Uuaeh, KOTOPBhIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €0 HOCTPOCHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEHW Kypc SBISETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pasliejoB (DU3MKH, BKIIOYACT Kak
BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUU ¢ HEM MaTepHall Kypca PU3UKU 00bEeTMHEH
BOKpYr (Qusnueckux Teopud. Bemymwmm B Kypce sBisieTrcs (GOpMUpPOBaHUE
MPEJCTABIICHUMN O CTPYKTYPHBIX YPOBHSIX MaTE€pPUU, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanuss nOpennojaraeT HCHOJIb30BaHUE
I'YMaHUTAPHOTO MOTEeHIMaNa (PU3NIECKON HayKH, OCMBICICHHUE CBSI3U Pa3BUTHUSA HUBUKU



C pa3BUTHEM OOIIEeCTBa, a TakKe C MHUPOBO33PEHUYCCKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMHU IPoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3NKu npeanonaraet 3HaKOMCTBO €
IITUPOKUM KPYTOM TEXHHYECKHX W TEXHOJOTHICCKUX MPHIIOKCHUA M3yUYCHHBIX TEOPHUI
Y 3aKOHOB.

Hoes  skonocusayuu  peanus3yercs TMOCPEACTBOM  BBEIECHUS  DIIEMEHTOB
COJIEpKaHusl, MOCBAUIEHHBIX HKOJIOTMUECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBl C PA3BUTHEM TEXHUKH W TEXHOJOTHUH, a TakkKe OOCyXJAeHUs MpoodiieM
PaAIMOHATBFHOTO MPUPOIOTIONH30BaAHUS M KOJIOTHUECKON 0€30MaCHOCTH.

Crep>XHEBBIMU 3JIEeMEHTaMHU Kypca (U3MKHM Ha YpOBHE CPEAHEro OOUIero
oOpa3zoBanusi SBISAIOTCS (u3nueckue Teopun ((popMupoBaHHE TMPEACTABICHUN O
CTPYKType TOCTPOCHUS (PHU3MUECKOH TeopuH, poiu (yHIaMEHTAIBHBIX 3aKOHOB H
MPUHITUIIOB B COBPEMEHHBIX MPENCTABICHUAX O MPUPOJE, TPAHUIAX MPUMEHUMOCTHU
TEOPU, ISl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUN U MPOLIECCOB).

CHUCTeMHO-1eATeIbHOCTHBINA TOIX0/T B Kypce (PM3MKHU peann3yercsi Mpex]ie BCEro
3a cu€T OpraHU3aIlluU YKCIIEPUMEHTAIBHOMN eATelbHOCTH oOyuaromuxcs. Js 6azoBoro
YpPOBHS  Kypca (U3MKHM — 3TO  HCHOJb30BAaHUE CHUCTEMbl  (POHTAJIBHBIX
KpPaTKOBPEMEHHBIX SKCIEPUMEHTOB U J1a0OPaTOPHBIX pabOT, KOTOPHIE B MPOrpaMMe o
¢usnke 00beIMHEHBI B OOLIUI CIIMCOK YUYCHHUECKUX MPaKTHUecKuX padoTt. Brinenenue
B YKa3aHHOM IepeyHe JIA0OpATOPHBIX PabOT, MPOBOJUMBIX JUISI KOHTPOJS M OLEHKH,
OCYIIECTBIISICTCS] YYACTHUKAMHU 00pa30BaTEIBHOTO Mpoliecca UCXOAs U3 0COOEHHOCTEH
TUTAaHUPOBAHMSI U OCHaIeHus KabuHera gusuku. [Ipu aTom obecrieunBaeTcs: OBIaACHNE
OOy4YarolUMHUC YMEHUSIMH TPOBOJUTh KOCBEHHBIE U3MEPEHHUs, HCCIEI0BAaHUS
3aBUCUMOCTEH (U3NYECKUX BEIMYMH W TIOCTAHOBKY OTBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yIEIs€TCS PEIICHUI0 pacuETHBIX U Ka4eCTBEHHBIX 3a1a4. [Ipu
3TOM JUIsl PacyE€THBIX 3alad TPHOPUTETOM SBISIOTCS 3aJadd C SBHO 3aJaHHOU
¢usznyeckoil  MOJAENbIO,  MO3BOJSIOUIME MPUMEHATh  HW3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjelia Kypca, TaKk U MHTETPUPYS 3HAHUS U3 PA3HBIX
paznenoB. Jyig KaueCTBEeHHBIX 3aJlay MPHOPUTETOM SIBIISIIOTCA 3a/laHUsl HA OOBsICHEHUE
NpOTEeKaHUsd (PU3NYECKUX SIBICHUI U MPOLIECCOB B OKPY KAIOLIEH KU3HU, TPeOyroIne
BbIOOpa (PU3NUECKON MOJIEIH IS CUTYalU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusMu ®I'OC COO k maTepuaibHO-TEXHUYECKOMY
o0OecnieyeHn0 y4eOHOro mporiecca 0a30BbId ypOBEHb Kypca (GU3MKH Ha YypOBHE
CpellHero o0uiero 00pa3oBaHus JOJKEH U3YUYaThCs B YCIOBUSX MPEIMETHOTO KaOMHETa
GU3MKKM WM B YCJIOBHUSIX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB E€CTECTBEHHO-
Hay4yHOTO IMuKiIa. B kabuHere (U3MKU AOIKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
o0opy0BaHUE [IJIs1 BBITIOJIHEHHS YKa3aHHBIX B MPOTpaMMe MO (PU3MKE YUCHHUUECKUX
MPAKTHYECKUX PadOT U AEMOHCTPAIIMOHHOE 000PYI0OBaHHE.

JleMoHCTpalMoHHOe 000py0BaHne (GOPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHOM JIOCTATOYHOCTH U OOECHeYMBAET TIOCTAHOBKY IIE€PEUMCICHHBIX B
nporpaMMe Mo (M3MKE KIIOYEBBIX JAEMOHCTpAIlMi i MCCICTOBAHUS H3y4aeMbIX



SIBIICHUU U MPOIIECCOB, SMIUPUUYECKUX U PyHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHECHUM.

JlabopatopHoe o00OpyJoBaHHME IS YYEHMYECKHUX  MPAKTHYECKUX  pabdoT
bopmupyeTcs B BUJI€ TEMATHYECKUX KOMIUIEKTOB U 00ECIIEYMBAETCS B pacu€Te OJHOTO
KOMIUIEKTa Ha JByX oOyuaromuxca. TemaTHueckue KOMIUIEKTHI J1abopaTOpHOTO
00OpyOBaHUsl JOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM HCIOJb30BaHUU
AHAJIOTOBBIX U ITU(POBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BHJI¢ IIU(POBHIX JIAOOPATOPHIA.

OCHOBHBIMU LENISIMU U3y4YeHUs] PU3UKHU B 00111eM 00pa30BaHUHU SIBIISIFOTCSI:

e (opMHUpOBaHME UHTEPECA U CTPEMIICHUS 00YYAIOIINXCSI K HAYYHOMY M3Y4YECHHUIO

PUPOIBI, PA3BUTHE UX MHTEIIEKTYATHHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJE MO3HAHUS U (HOPMUPOBAHME
HCCIIEIOBATEIBCKOTO OTHOIICHHUS K OKPY KAIOUIUM SIBIICHUSIM;

e (opMupoBaHre HAy4YHOTO MHPOBO33PEHHUS KakK pe3yjbTaTa U3y4YeHHUs OCHOB
CTpOEHHUS MaTepuu U (yHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (opMHUpOBaHHE YMEHHH OOBACHATH SBJICHHUS C MCIOJIB30BaHUEM (PUINUECKUX
3HAHWM ¥ HAYYHBIX JOKa3aTEIbCTB;

e (opMupoBaHue TpPEACTABICHUM O pOIU (PUIMKU I Pa3BUTHS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JoctrnxeHnne 3TUX 1eined oOecnedyuBaeTcs pElIeHHeM CIeayomMX 3aaad B

MpoIiecce u3yueHus Kypca (GU3uKu Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus:

e MpUOOpPETEHHE CHUCTEMBI 3HAHMK 00 OOIMX (U3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKJIIOYAsS  MEXaHHWKY, MOJICKYJISIPHYIO  (UBHKY,
AIEKTPOIUHAMHUKY, KBAHTOBYIO (DM3HUKY M 3JEMEHTHI aCTPO(PU3UKH;

o (dopMHUpPOBaHHE YMEHHUI MPUMEHSATH TEOPETHUUECKHUE 3HAHMS ISl OOBSICHEHUS
dbuznuecKuX SBICHUN B MPUPOJEC W JUIS MPUHATHUS MPAKTUUYECKUX PEIICHUH B
IMOBCEIHECBHOM KU3HU;

e OCBOECHHE CIIOCOOOB PEIICHMS PA3IUYHbBIX 33/1a4 C SBHO 3aJaHHON (HU3HUECKOU
MOJIENBIO, 33/1a4, M0Ipa3yMEBAIOIINX CaMOCTOSITEIbHOE CO3AaHne PU3NIECKOM
MOJENH, aJIeKBATHON yCIOBUSM 3a/1a4U;

e TOHMMAaHHE (PUIUYECKHMX OCHOB U NPHUHLHUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLECCOB, MX BIUSHUSA Ha OKPYIKAIOIILYIO
cpeny,

e OBJAJCHUE METOJAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEICHUS
bu3MUecKuX HKCIIEPUMEHTOB, aHaIM3a M HWHTEpHpeTanud HHGPOPMALINH,
oTpeieleHus! JOCTOBEPHOCTH MOIYUYEHHOTO Pe3yJIbTaTa;

e CO3[aHUE YCIOBUU MJId pPa3BUTHUA YMEHUI NPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU E€ATEILHOCTH.

Ha wusyuenme ¢Qusuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEeAHEro oOIlero
obpazoBanus orBoautcst 136 yacoB: B 10 kitacce — 68 yacoB (2 yaca B Hejenio), B 11
Kj1acce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamme 10 (U3HKE TME€PEUYEHb JIAOOPATOPHBIX U
NPaKTUYECKUX paldoT SBIAETCA PEKOMEHIOBAHHBIM, YYHUTENb JeJlaeT BBIOOp



IPOBEJICHUST J1a0OpaTOPHBIX pPabOT W ONBITOB € YYETOM  HHIUBUAYATHHBIX
0COOEHHOCTEH 00yUaroImUXCs.



COIAEPKXAHUE OBYUYEHUA
10 KUIIACC

Paznen 1. ®u3uka ¥ MeTOAbl HAYYHOI' 0 MO3HAHUSA

®dusuka — Hayka o npupoiae. Hayuneie MeTObl MO3HAHUSA OKPYKAIOLIEr0 MUpA.
Ponp »kcnepuMeHTa M TEOPUM B TMPOLECCE MO3HAHUS MPHUPOJIBI. DKCIEPUMEHT B
buzuke.

MopenupoBanue (pu3MYECKUX SBIEHUW U TMpolleccoB. HaydHble THUMOTE3BI.
dusznyeckue 3aKOHbl U TEOpUU. ['paHUIBl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHUIKN COOTBETCTBUSI.

Ponb 1 Mecto pusuku B hopMupoBaHUM COBPEMEHHOW HAYYHOW KapTHUHBI MUPA, B
MPAKTUYECKOMN JIEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

AHanoroBbie ¥ UGPOBHIE U3MEPUTEITBHBIC MPUOOPHI, KOMITBIOTEPHBIC JTATIHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBmKeHHE. (OTHOCUTEIBHOCTh MEXAHUYECKOTO  JIBHXKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemernienne, cKopocTh (CpelHSsI CKOPOCTb, MTIHOBEHHAs CKOpPOCThb) U
YCKOPEHUE MATEPUATBHOM TOYKH, KX MPOCKIUU Ha OCH CHUCTEMbl KOOpPJMWHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpEHHOE TMPSMOJIMHEWHOe nBrokenue. ['paduxu
3aBUCHUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIICHUS MaTepUAITbLHON
TOYKHU OT BPEMEHU.

CBobOonHOe najieHre. Y CKopeHue CBOOOIHOTO MaAeHusI.

KpuBonunelinoe nBuxeHue. [[BUxkeHHE MaTEpUATIBHON TOYKU MO OKPYKHOCTH C
IOCTOSIHHOM TI0 MOJYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsA CKOPOCTh. [lepnon
1 yactoTa oOpaienus. LleHTpocTpeMUTeNIbHOE YCKOPEHHE.

TexHHu4YeCcKre yCTpPOWCTBA U MPAKTHUYECKOE MPUMEHECHUE: CIIUIOMETP, IBUKCHUE
CHaps10B, IEIHbIE U PEMEHHBIE NIEPEIAYU.

Jlemoncmpayuu

Mopenp cuCTEMBI OTCYETA, WJUTIOCTPALUS KHHEMAaTHUYECKUX XapaKTEPUCTHUK
JIBH>KCHUS.

[IpeoOpazoBaHue ABUKEHUM C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B PA3pEKEHHOM MPOCTPAHCTBE.

HaGntonenue paBuxkeHust Tena, OpOIIEHHOTO TIOA VYIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOHOTO MaieHUsI.

Hamnpagnenue ckopoCTH 1pu ABUKEHUH IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yyeHne HEPaBHOMEPHOTO JBHXKEHUS C LEJNbIO OINPEIEIICHUST MTHOBEHHOU
CKOpPOCTH.



HccnmenoBanne COOTHOWIEHUS MEXAY MyTsAMH, IPOWIECHHBIMM TEJIOM 32
IIOCJIEI0OBATENBHBIE PABHBIC IPOMEKYTKU BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU C
Ha4yaJbHOU CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBUKEHUSA IAPHUKA B BA3KOM KUJKOCTH.

N3yuenue nBuxeHus tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun otHocurensHOocTH ['anunes. Ilepsoiii 3akoH HeroToHa. MHepunanpHbie
CHUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropol 3akoH HeroToHa s
MarepuagbHON TOUKU. Tpernit 3akoH Hpr0TOHA [U1s1 MaTepHUanbHbIX TOUYEK.

3akoH BceMupHOTo TaroteHus. Cuna tsoxectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl TpeHus (Mokosi, ckoJibkeHUs, kadeHus). Cuna Tpenus. Cyxoe
Tpenue. Cuiia TpeHusi CKOJIbKeHUs U cuia Tpenus nokosi. Koadduuuent tpenns. Cuna
CONPOTHUBJIEHUS MTPU JBUKEHHUH TEJIA B )KUAKOCTH WU Tase.

[TocTynarenbHOE U BpalllaTE€IbHOE IBHXKEHHE a0COIFOTHO TBEPIOIO TENA.

MOMEHT cHJIbl OTHOCUTENBHO OCH BpalleHus. [lnedo cuiibl. Y CloBHUS paBHOBECHS
TBEPJIOTO TEJIA.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHCHHUE. IMOJIINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPUUH.

CpaBHeHME Macc B3aUMOJECHCTBYOLIIUX TEI.

Bropoii 3axkon HproToHa.

N3mepenne cuit.

CnoxeHnue cuil.

3aBUCUMOCTH CUJIbl YIIPYTOCTHU OT JAehopMaliuu.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUU.

CpaBHeHUE CUIT TPEHUSI IOKOSI, KAUYEHHUS U CKOJIbKEHUSL.

YcnoBus paBHOBecHs TBEPAOTO Tella. Buasl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

Nzydenne nBuxeHust Opycka 1o HaKJIOHHOW TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pE3HOBOM 00pasIie, OT ux aedopMaium.

HccnenoBanue yciioBHil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAIICHUSI.

Tema 3. 3akoHnbl cOXpaneHUus  MexaHuKe

NMnynbsc MaTepuanbHOM TOUKHU (Tea), CHCTEMbl MaTepUaibHbIX ToueK. Mirynbe
CWIbl M W3MEHEHHE HMITyJibCca Tela. 3aKOH COXPAHEHUs HMIyJbca. PeakTUBHOE
JIBUKCHHUE.

Pabota cuiibl. MOITHOCTH CHJTBI.

Kunernueckass »sHeprus wmaTepHalibHOW TOYkH. TeopemMa 00 W3MEHEHHH
KUHETUYECKOMN YHEPIUHU.



[TotenumaneHas sHeprus. [loTeHuuanbHass sHeprusi ynpyro AaegopMUPOBaHHOM
npy>kuHbl. [loTeHnmanbHas sHeprus Tena BOJIN3H MOBEPXHOCTU 3€MJIH.

[loTeHuumanpHble ¥ HEMOTEHUHATbHBIE CUJbL. CBsI3b paOOThl HEMOTEHIMATBHBIX
CHJI C W3MEHEHHMEM MEXAHUYECKOM DHEPIUM CHCTEMBI TeEI. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: BOJIOMET, KOIIED,
IIPY>KUHHBIN [TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaktnBHOE nBMXKEHHE.

[lepexo1 NOTEHIMATILHON YHEPTUU B KHHETHUYECKYIO U 0OpaTHO.

Vuenuueckuui sxkcnepumenm, nabopamopmsie pabomol

N3ydyenne aOCOMIOTHO HEYIPYroro yjaapa ¢ IOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBA3M padOTHI CUIIBI C U3BMEHEHHEM MEXaHUYECKOW 3HEpruu Teja
Ha [IPUMEpE PACTKEHUA PE3UHOBOIO JKI'YTa.

Paznen 3. MoJsekyasipuasi u3snka 1 TEPpMOAHMHAMMKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIC TIOJIO)KEHHUSI MOJIEKYJISAPHO-KMHETUYECKOW TEOPUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe gBuxkenue. Juddysus. Xapakrep IBMKEHUS U
B3aMMOJICHCTBUSL YACTHI] BelleCcTBA. MOJENU CTPOCHUS Ta30B, )XKUJIKOCTEW U TBEPIBIX
Tel U OOBSICHEHHE CBOMCTB BEILECTBA Ha OCHOBE 3THX Mojeneil. Macca U pa3mepbl
monekyn. KonnuectBo Bemectsa. [loctostHHas ABoraipo.

TennmoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkama temmnepatyp
[enbcus.

Mogaens uaeanbHOro ra3za. OCHOBHOE YpaBHEHHUE MOJIEKYISIPHO-KUHETUYECKOM
TEOPUH UCATBHOTO Ta3a. AOCOJIIOTHASI TEMIIepaTypa Kak Mepa CpeHeld KHHETUYECKON
SHEPrUM TEIUIOBOTO ABMKEeHUs 4dactul rasa. lllkama temmneparyp KenbBuna. ['azoBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon /[lansrona. M3omponecchl B
UJI€IbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduyeckoe npeacraBieHue
M30IPOIIECCOB: U30TEPMa, U30X0Pa, u300apa.

TexHuueckue ycTpoicTBa 1 MPakTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE BellecTBa, poTtorpaduu MojaeKy
OpraHMYECKUX COCIMHEHUN.

OnbiTel 10 AU PY3UN KUAKOCTEH U ra3oB.

Mojens OpOyHOBCKOTO JBUKEHUS.

Mogens onsita llTepHa.

OnbIThI, TOKA3bIBAIOIIUE CYIIECTBOBAHUE MEXKMOJIEKYISIPHOTO B3aUMO/ICHCTBUSI.

Moaens, HIUTIOCTPUPYIOLIAs IPUPOLY AABIEHUS ra3a Ha CTEHKH COCYIa.

OnbITel, WUIIOCTPUPYIOIINE  YPAaBHEHUE  COCTOSIHMSI — UACAIBHOTO  Tasa,
U30TIPOLIECCHI.



Vuenuueckuui sxkcnepumenm, nabopamopmsie pabomoi

Omnpenenenre Macchl BO3/1yXa B KIIAaCCHOM KOMHAaTe Ha OCHOBE M3MepeHuil 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXKAY NapaMeTpaMH COCTOSHHS Pa3peKEHHOTO
rasa.

Tema 2. Ochoevl mepmoounamuxu

TepMoanHaMHuueckass CcucTeMa. BHYTpEHHssI DJHEPrus TEPMOAMHAMUYECKON
cucteMbl M crnocoObl e€ uzmeHeHus. KomuuecTtBo TemnoTrsl M pabota. BHyTpeHHss
HHEPTHUsI OJTHOATOMHOTO HJCAIbHOIrO Ta3a. Bunbl Teruionepenayu: TEMIOMPOBOIHOCTD,
KOHBEKLUS, U3TyUEHHUE. Y IeJIbHAs TEIIOEMKOCTD BellecTBa. KomuecTBo TEIoThl IpU
TeIIonepeaaye.

[TonssTue 006 amgumabatHoM mporecce. IlepBbI  3aKOH  TEPMOIUMHAMUKHU.
[Ipumenenne nepBOTO 3aKOHa TEPMOAMHAMUKHM K wu3ompoueccam. ['paduueckas
UHTepIIpeTanys paboThl rasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMocTh Npo1ieccoB B PUPO/IE.

TermnoBeie MamuHbl. [IpuHIMNB HeficTBUS TeruoBbiX MaiuH. [IpeobGpasoBanus
PHEPrud B TEIUIOBBIX MallMHaX. Kod(pQuuueHT moJe3HOro JEHCTBUS TEIJIOBOU
mammHbl. [ukn KapHo u ero ko3@UUIMEHT MOJIE3HOTO AEHUCTBUS. DKOJIOTMYECKHE
po0JIEMBbI TEIUIOIHEPTETUKH.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE TPUMEHEHUE: IBUTATEb BHYTPEHHETO
Cropanusi, ObITOBOU XOJIIOAWIBHUK, KOHAUIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEN 3HEPTUM Tela MPHU COBEPIICHUH PadOThI: BBLIET MPOOKH
u3 OyTBUIKK TOJ IEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3¢upa B JaTYHHOU TpyOKe
yTEM TpeHHUs (BUIEOAEMOHCTpALNS).

N3meHeHnne BHyTpEHHEN SHEPTUM (TEMIIEpaTypbl) Tela IpH TEIUIoNepeaaye.

OneIT M0 aguabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3IYIITHBIM OTHUBOM).

Mopenn mapoBod TypOWHBI, JIBUTATENsl BHYTPEHHETO CrOpaHHs, PEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

N3mepenne yienbHON TEIIIOEMKOCTH.

Tema 3. Azpecamnivie cocmoanus eewyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcauus. McnapeHne u kuneHue. AOCOIIOTHas U
OTHOCHUTENIbHAS BIIAXKHOCTh BO3ayxa. HaceuneHHelni map. VYgaensHas —TeIwioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT J1aBJICHMUS.

Tépnoe teno. Kpucramnuueckue um amop¢Hble Tena. AHU30TPONUS CBOWMCTB
kpuctaimioB. Kuakne xkpucrauisl. CoBpeMeHHble Marepuanbl. [lmaBinenune wu
KpUCTaJUIM3anus. Y ienbHas Terora mwiasiaeHus. CyOonuManus.

YpaBHeHuUE TEMI0BOTO OaaHca.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPHUMEHEHUE: TUTPOMETp U
IICUXPOMETP, KATOPUMETP, TEXHOJIOTUH MOJYyYEHHsSI COBPEMEHHBIX MaTE€pUAIOB, B TOM
YUCJie HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu



CBoiicTBa HACBHILIEHHBIX MAPOB.

Kunenue npu NOHUKEHHOM JaBJICHUU.

CnocoObl u3MepeHus BIaKHOCTH.

HaOnronenue narpeBanusi ¥ miiaBjieHUsI KPUCTALTMYECKOTO BEIECTBA.
JlemoHCTpalus KpUCTaIOB.

Vuenuueckuii osxcnepumenm, rabopamoptule pabomeol

H3mepenne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DjaeKTpoAMHAMMKA

Tema 1. Inexkmpocmamuxa

DJIeKTpU3alMs Tell. DJIEKTPUUECKUW 3apsan. [[Ba BHAa SNEKTPUUYECKUX 3apsAoB.
[IpoBOHUKY, AUDIEKTPUKH U MOJYIPOBOJAHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsna.

BzaumopeiictBue 3apsigoB. 3akoH Kynona. TodeuHbIM HSIEKTPUYECKUN 3aps.
Onektpuyeckoe mnoie.  Hanpspk€HHOCTh  smekTpuyeckoro  mond.  [IpuHiun
CYyHEPIO3ULIHNH IICKTPUUECKUX TOJIEH. JINHNY HAPSKEHHOCTU ANEKTPUYECKOTO TOJIS.

PabGorta cun snekrpocrarnueckoro mnosis. [loTenmnuan. PazHoOCTh mOTEHIMAIOB.
[IpOBOMHMKM W JHAJIEKTPUKHA B JJIEKTPOCTATUYECKOM Iose. Jludnekrpuueckas
MIPOHUIIAEMOCTb.

OnekrpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHAEHCATopA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE:  BIJIEKTPOCKOIL,
ANEKTPOMETP,  BJIEKTPOCTaTHYECKas  3allluTa,  3a3€MJICHHE  AJIEKTPONpuOOpOB,
KOHJICHCATOp, KOMIMPOBAJIBHBIN anmnapar, CTpyHHbBIA IPUHTED.

Jlemoncmpayuu

VY CTpONCTBO M MPUHLNMN AEUCTBUA 3JIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOTHUKY B DIEKTPOCTATUYECKOM TMOJIE.

DJIIeKTpOCTaTUUECKAs 3aIUTA.

JIMPNEKTPUKY B AIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb AJIEKTPOEMKOCTH IUIOCKOTO KOHIEHCAaTOpa OT IUION[AAu IUIACTHH,
PACCTOSHUS MEXIY HUMHU U AUIEKTPUIECKOU IPOHULIAEMOCTH.

DHeprus 3apsKEHHOTO0 KOHAEHCaTopa.

Vuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3mepenne 251eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiii 31ekmpuueckuii mox. Toxu 6 pa3iuunvix cpeoax

DJIEKTPUYECKHUN TOK. Y CIIOBUS CyLIECTBOBAHUS MIEKTPUUECKOro ToKa. McTounukn
Toka. Cnna Toka. [10CTOSHHBIN TOK.

Hanpspxkenue. 3akon OMa 1715 y4acTKa Lenu.

DJIEKTPUYECKOE  CONPOTUBIICHHE.  YAENBHOE  CONPOTHUBICHHE  BEIIECTBA.
[TocnenoBarenpHOE, TAPALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

Pabora  smekTtpuueckoro  Toka. 3akoH  JDxoyns—Jlennma.  MomHoCTh
AIEKTPUYECKOTO TOKA.



DNEeKTPOABUKYILAsl CHJIA U BHYTPEHHEE CONPOTUBIECHUE HUCTOYHUKA TOKA. 3aKOH
Owma 7151 oHOM (3aMKHYTOM) 31eKTpuueckol nenu. KopoTkoe 3aMblkaHuE.

DJIEKTPOHHAsI MPOBOAUMOCTD TBEPABIX METAILIOB. 3aBUCUMOCTBH COIPOTUBIEHUSA
METAJIIOB OT TemIrepaTypsl. CBEpXIPOBOIUMOCTb.

DJNeKTpUYeCKHil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpoBoauuku. CoOCTBEHHas! U MPUMECHAs! MPOBOAUMOCTD MOIYPOBOJIHUKOB.
CoiictBa p—N-nepexosa. [TomynpoBogHUKOBEIE TPUOOPHI.

OJIeKTpUYECKHd  TOK B pacTBOpax M paciulaBaX  dJIEKTPOJIUTOB.
DIIEKTPOJIIUTHYECKAS TUCCOUUALMS. DIEKTPOIIN3.

DIIEeKTpUYECKU TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOATEIbHBIA pa3ps/l.
Momnnus. I1na3ma.

TexHuueckue yCcTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: aMIIepMETP, BOJIbTMETD,
peocTaT, UCTOYHUKH TOKa, 3JIEKTPOHArpeBaTe/IbHbIE TPUOOPHI, AIEKTPOOCBETUTEIHHBIE
npuOOpbl, TEPMOMETP  COINPOTUBIEHMS, BAKyyMHbIA JUOJ, TEPMUCTOPBl U
(OTOPE3UCTOPHI, NOTYTPOBOJHUKOBBIA U0/, TaIbBAaHUKA.

Jlemoncmpayuu

M3mepenne cuitbl TOKa U HalpsKEHHUS.

3aBUCUMOCTb CONPOTUBIICHUS LMIMHAPUYECKUX IPOBOJAHHUKOB OT JUIMHBI,
IJIOIIAJM MOTIEPEYHOIO CEYEHUS M MaTepraia.

CMenanHOe COeTMHEHNE TPOBOIHUKOB.

[Ipamoe  w3MepeHHe  ANEKTpOABMXKYyHIEM  cuibl. KoOpoTkoe — 3aMblKaHuE
TraJbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3JEKTPOTIUTOB.

NckpoBoit pa3psl 1 IPOBOAUMOCTb BO3AyXa.

OnHOCTOPOHHSIS IPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomul

N3ydenune cMEIanHoro COeIUHEHUS PESUCTOPOB.

N3mepeHre HIEeKTPOJABHKYIIEH CHJIbI MCTOYHHMKA TOKA M €ro BHYTPEHHEIO
CONPOTHUBJICHUS.

Hab6mtonenue snexTponusa.

MexnpeameTHbie CBA3H

N3yuenue kypca gusuku 6a3oBoro yposHs B 10 Kiacce oCyIecTBIsETCs ¢ y4ETOM
COJZIEpPKATENBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMu MAaT€MAaTHKH, OWOJIOTUU, XUMUH,
reorpauu U TEXHOJIOTUH.

Meoicnpeomemnvie  nouwsmus, CBSI3aHHBIE C W3YYEHMEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHUE, HAYYHbIA (paKkT, TMIoTe3a, PU3NYEcKas BEIUYMHA, 3aKOH, TEOPHs,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOIETTUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl YpaBHEHUM, JIMHEWHas (QyHKUus, napadoia,
runep0ona, ux rpauKy U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIMH: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbI M HX
IIPOEKIIMY HA OCH KOOPJINHAT, CJI0KEHUE BEKTOPOB.



buonocus: mMexaHwmueckoe IBWKEHHE B KHUBOW mpupone, auddysus, ocMmoc,
TEIUIOOOMEH JKUBBIX OpPraHU3MOB (BHUIbI TEIUIONEPENayH, TEIUIOBOE PAaBHOBECHUE),
AIEKTPUYECKUE SIBJICHUS B KUBOM MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TeEN, XKUAKOCTEW M Ta30B,
ANEKTPUYECKUE CBOMCTBA METAIIIOB, AJIEKTPOIUTHYECKAs JUCCOLMAINS, FalbBaHUKA.

l'eocpaghus: BIaXXHOCTB BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeodbpazoBaHUe JIBUKEHUI C HCIIOJIBb30BAHMEM MEXAaHU3MOB, YUE€T
TpEHUs1 B TEXHUKE, MOAIIMIIHUKYU, HCIOIb30BAHME 3aKOHA COXPAHEHHUs HMITyJibca B
TEXHUKE (pakera, BOOOMET W JPYTWe), JABUIATE]b BHYTPEHHErO CropaHus, MapoBas
TypOuMHa, OBITOBOM  XOJOJWJIBHHMK, KOHIMIIMOHEP, TEXHOJOTUU  MOJTYUYEHUS
COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE€ HAHOMATEpHUAJIOB, U HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JIIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIHI
NPUHTEDP, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MNPUOOPHI,
raJibBaHHKA.

11 KVIACC

Pa3znen 4. DjaeKTpoAMHAMMKA

Tema 3. Maznummnoe noJe. IneKmpoMazHUMHAA UHOYKYUA

[TocrossHHBIE MarHuThl. B3anMMoaeicTBHE MOCTOSIHHBIX MAarHUTOB. MarnuTHoe
noyne. Bekrop MarHUTHOW WHAYKUWU. [IpHUHIUI CyNeprno3uIMM MarHUTHBIX MOJICH.
Jlunnn wmarauTHOM WHAYKUMM. KapTMHa JWHAM MarHUTHOM WHAYKUHAHM —TOJA
MOCTOSIHHBIX MarHUTOB.

MarnuTtHO€e nojie MPOBOAHMKA ¢ TOKOM. KapThHa JTHMHMI MHAYKIIMM MAarHUTHOTO
NoJIsl JJIMHHOTO TMPSMOI0 MPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOIO TPOBOJIHHKA,
KaTymku ¢ TokoMm. OneiT Dpcerena. BzanmoaelcTBre MpOBOJHUKOB C TOKOM.

Cuna Amrepa, €€ MOyJib U HaIlpaBJICHUE.

Cuna Jlopenua, €€ Moysib W HampaBieHUE. [[BUKEHHE 3apsKEHHOW YacCTHIIbI B
OJTHOPOJHOM MarHuTHoM Toiie. PaGora cuibl JlopeHiia.

SIBneHne >IE€KTPOMArHUTHOM MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM WHIYKLHH.
DNeKTpoABMKYIIAS CUila MHIyKIMH. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKUMU Dapajes.

BuxpeBoe anekTpuueckoe moie. OJEKTPOJABIKYLIas CwWia HHAYKIUU B
MIPOBOJAHUKE, IBHXKYIIEMCS TOCTYNATENIBHO B OJJHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuino Jlenna.

NHnykTuBHOCTB.  SIBIEHME  CAMOMHAYKLIMH.  OJIEKTPOABHXKYINAs  cujia
CaMOUWHTyKIINH.

DHeprusi MarHUTHOTO TOJSI KaTYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE IIOJIE.

TexHuueckue ycTpoicTBa U MPaKTHUYECKOE MPUMEHEHHUE: MOCTOSTHHBIE MarHUTHI,
ANEKTPOMArHUTHI,  3JEKTPOJBUIaTEdb,  YCKOPUTEIH  DIIEMEHTAPHBIX  YaCTHII,
WHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.



OTKJIOHEHUE NEKTPOHHOTO MTy4YKa MATHUTHBIM TOJIEM.

JIvHUM MHIYKUIUA MarHUTHOTO TOJISL.

B3anmoneiicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JevictBue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE ANIEKTPOMArHUTHON UHIYKIIUU.

[Ipasuio Jlenna.

3aBUCUMOCTh DJIEKTPOJIBHXKYIIEH CHUJIbl HHAYKIMM OT CKOPOCTH HW3MEHEHHUS
MarHMTHOTO TIOTOKA.

SIBrIeHME CaMOMHTy KU Y.

Vuenuueckuii sxkcnepumenm, 1abopamopusie pabomul

N3yyeHre MarHuTHOTO MOJIS KATYIIKH C TOKOM.

UccnenoBanue nercTBUsA NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sSBIEHUS IIEKTPOMArHUTHON MHIYKIINH.

Paznea 5. Kosied0anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbLE KOJ1€0AHUA

Konebarenbnas cuctema. CBOOOIHBIC MEXaHUYECKUE KoeOaHus. ['apMmoHnIeckue
konebanus. [lepuon, yacrora, amruiutyna u ¢asza xkonedanuil. [IpyKUHHBIA MasTHUK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE TrapMoHHMYecKux KoisiebaHui. I[IpeBpareHue
SHEPIUU IPU TAPMOHUUECKUX KOJICOaHUSX.

Konebatenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMarHUTHBIE KoJieOaHUS B
UJeaTbHOM  KOJICOATEIbHOM KOHTYpe. AHAQIOTUS MEXKIy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHbIMU KoseOanusiMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS! SHEPTUH B
HJeaIbHOM KoJieOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aryxamnmx KojeOaHUsIX. BBIHYKIEHHbIE MEXaHUYECKHUE
KoJieOanus. Pe3onanc. BeIHYK/I€HHBIC 2JIEKTPOMAarHUTHBIC KOJICOaHUS.

[Tepemennslil TOk. CUHYCOMIABHBIN TEPEMEHHBIN TOK. MOIIIHOCTh NTEPEMEHHOTO
TOKa. AMIUTUTYJHOE U JEHCTBYIOIIEE 3HAUEHNE CUIIbI TOKA U HANIPSIKCHUSL.

Tpanchopmarop. IIpousBoacTBo, mepedgadya U MOTPeOICHUE BIEKTPUUECKOMN
SHEPruu. OKOJOTMYECKHE PHUCKU TpU MPOU3BOACTBE dieKkTposHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HMU.

TexHuyeckue ycTporucTBa U NMPAKTUYECKOE MPUMEHEHUE: AIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, TUHUHU AJIEKTPOIIepeaay.

Jlemoncmpayuu

Uccnenoanne mnapamMeTpoB KojeOATeNbHONW CUCTEMbl (MPYXUHHBIA — WJIU
MaTeMaTUYeCKU MasiTHUK).

HabmroneHue 3aryxarmmx KoJieOaHmid.

UccnenoBanuie CBONCTB BBIHYK/ICHHBIX KOJICOAHUHN.

Habmronenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumnorpaMmbl  (3aBUCMMOCTH CHJIBI TOKA M HAIPSOKEHUS. OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHHIA.



Pe3oHanc nmnpu  MOCHEAOBATEIBHOM  COEIMHEHWHM  PE3UCTOPA,  KaTyIIKU
WHJYKTHBHOCTH M KOHJECHCATOPA.

Mogenb TUHUU 3IIEKTPONEPEAAYH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol

HccnenoBanue 3aBUCUMOCTY NIEPUOAA MAIBIX KOJIEOaHUW Ipy3a HA HUTU OT JUIMHBI
HUTHU U Macchl rpysa.

HccnenoBanne MEpEMEHHOTO TOKA B LIEMM W3 MOCIEAOBATENBHO COECIMHEHHBIX
KOH/JIEHCATOpa, KaTyLIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE GO0JIHbL

Mexannueckue BOJIHBL, yciaoBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHuss M JJWHA BOJHBL. IlomepeyHble W  MPOJOJIBHBIE  BOJIHBIL.
HUurtepdepennus u audpakiys MEXaHUYECKUX BOJIH.

3Byk. CropocTb 3ByKa. ' pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHbIE BOJIHBL. Y CIIOBUS M3JIy4Y€HUS DJICKTPOMAarHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B snexkrpomarautHol BoiHe. CBOiiCTBa
AJIEKTPOMArHUTHBIX BOJH: OTpPaXCHHE, NpPEJIOMJICHHE, TMONsIpU3anus, AUPpPaKIus,
unTepdepeHius. CKOpocTb 3J€KTPOMArHUTHBIX BOJIH.

[IIkana >IE€KTPOMArHUTHBIX BOJIH. lIpUMEHEHHE 3IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIIMIIBI paIuOCBSI3U U TeNeBUACHUS. Painonokanus.

DIEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAOIIE cpebl.

TexHuueckue yCTpoiicTBa © MPAKTHUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIC
WHCTPYMEHTBI, yJIbTPa3BYKOBas JHAarHOCTMKa B TEXHUKE M MEIHUIMHE, pajaap,
paguoNpUEMHUK, TEIEBU30p, aHTeHHa, Tesedgon, CBY-neusb.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Kounebmtomieecs Teno kak HCTOYHUK 3BYKa.

Habnronenne otpakeHus U IpeIoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6mtonenue nuntepdepennnn u qnudpakinn MEXaHHIECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTBHI TOHA C aMIUTUTYJOW U 4aCTOTOMN
KOJIeOaHMil.

HccnenoBanne CBOWCTB AIEKTPOMATHUTHBIX BOJH: OTPa)XEHUE, IPEIOMIICHUE,
noJsspusanus, tudpakuus, HHTepHepeHIIHA.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHElWHOE  pacnpOCTpaHEHUME CBETa B
oaHopoaHOM cpexe. JIyd cBeta. ToueUHbI HCTOYHUK CBETA.

OTtpaxkenue cBeTa. 3aKOoHBl OTpakeHUs1 cBera. llocTpoeHne wH300pakeHUN B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3akOoHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIM TMOKAa3aTelb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHblii  yroa MOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CioxHbIN coctaB 0enoro ceta. LIBer.



Cobwuparomie u paccenBaromue JUH3bI. ToHKas auH3a. DOKYyCHOE PAcCTOSHUE U
onTHYecKass cwia TOHKOW JuH3bL [locTpoeHue wu300pakeHMii B coOUparomux |
paccenBaromux JuH3aX. DopMysa TOHKOW JTUH3bI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Mutepdepenims cpera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HaOII0ICHUST MAKCUMyMOB M MUHUMYMOB B HHTEp(PEPEHIIMOHHON KapTUHE OT JIBYX
cH(pa3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakuus csera. udpakiuuonHas pemeérka. YcinoBue HaOMIOJACHUS TIABHBIX
MaKCHMYMOB TPH MaJICHUH MOHOXPOMATUUYECKOTO CBETAa Ha TU(PPAKIIMOHHYIO PEIIETKY .

[Tonsipuzanus ceera.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
dboToarnmapar, NpOEKIMOHHBIM anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OITHKA,
nudpaKkIMoOHHAs PEMIETKA, TOSIPOUI.

Jlemoncmpayuu

[IpsamonHEHOE  paclpoOCTpaHEHUE, OTPaXKEHWE U MPEJOMIIEHUE  CBETA.
OnTuyeckre npuoOpHI.

[TonHOE BHyTpeHHEE OTpakeHue. Moaenb CBETOBOA.

WccnenoBanue cBOMCTB N300pa’keHUI B JTMH3AX.

Moenn MUKpOCKOTIa, TEJIECKOIIA.

Hab6mronenue nunrepdepeHnu ceera.

Habnronenue nqudpakiuu ceera.

Habnronenue qucrnepcuu cBera.

[TonydeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[TonyuyeHue cnekTpa ¢ IOMOLIBIO TU(PPAKIIMOHHON PEIIETKH.

HabGntonenue nonspusanum cBera.

Vuenuueckuii sxkcnepumenm, 1abopamopuvie pabomul

N3mepenue mokasaresisi npeioMIeHUsI CTEKJIa.

WccnenoBanue CBOMCTB N300payKeHUI B TUH3AX.

Habmronenue qucriepcuu cBera.

Pasznen 6. OcHOBBI clIelMAJILHOM TEOPUH OTHOCHTEJIBHOCTH

I'paHunbl MPUMEHMMOCTH KilaccM4eckod MexaHuku. Iloctynarel cnenuanbHON
TEOPUH OTHOCHUTEJIbHOCTU: WHBAPUAHTHOCTb MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
IIPUHLUI OTHOCHUTEINBHOCTH DUHIITEWHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHHE
JUTUHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTUILIBL.

CBs3p Maccel C JHEPrUEd W HMMITYJIBCOM PEIATUBUCTCKON YacTHUIbL. DHEPIHs
MOKOSI.

Paznen 7. KBanToBasi pusuka
Tema 1. dnemenmot K6AHMOBOU ONMUKU
®otonbl. Popmyna [Inanka cBsa3u sHepruu (HOTOHA C €r0 4aCTOTOM. DHEprust u
UMITYJIbC (POTOHA.



OtkpeiTe U uccienoBanue (Gorodddexra. OmpiTel A. I'. CromeroBa. 3aKOHBI
doToaddexra. YpaBuenue OitHmreiiHa i (ororddekra. «KpacHas rpanunay
dboTorddexra.

JlaBnenue cBera. OmnbiTel 11. H. JIeOenena.

XHUMUYECKOE JEHUCTBUE CBETA.

TexHuueckue yCTpOWCTBA M TPAKTHUECKOE TNPUMEHEHHE: (OTODIJIEMEHT,
dboTogaTUMK, COTHEUHAs OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®0oT03(¢(HeKT HA yCTAaHOBKE C IIMHKOBOM TUIACTHUHOM.

Uccnenoanue 3akoHOB BHEMHETO GoTodddekTa.

Ceeroauon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiThl Pesepdopaa mo paccessHUIO 0o -YaCTHII.
[Inanerapuas monens atoma. [loctynatel bopa. U3nydenue u norjoineHue (GpOTOHOB
IIpU NEpPEXOEe aToMa ¢ OJHOIO YPOBHS SHEpruu Ha Apyrou. Bunbl criektpoB. CoekTp
YPOBHEHN SHEPTUU aTOMa BOAOPOLA.

BonnoBbeie cBoiicTBa wactull. Bomubl g€ bpoiins. KopmyckyJisipHO-BOJTHOBOM
Ty au3M.

CHoOHTaHHOE U BBIHYK/ICHHOE U3TyYCHHE.

TexHuyeckue yCcTpoucTBa M NPAKTHYECKOE NMPUMEHEHHE: CIEKTPAJIbHBIA aHAIN3
(cmexTpockon), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopa.

Ornpenenenne JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue nuHeiyaThIX CeKTPOB U3TyUECHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomul

Hab6nronenue munaeiuaToro crekrpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTHI, JOKa3bIBAIOUIME CI0XHOCTh CTpOeHHs sAnpa. OTKpbITHE
panuoaktuBHOCTH. OmbIThl Pesepdopaa mo ompeaeneHUI0 cocTaBa paguO0aKTUBHOTO
uznydenus. CBolictea anbda-, 6eTa-, raMma-usnydenus. BiusiHue paguoakTHBHOCTH Ha
YKUBBIC OPTaHU3MBI.

OtkpbiTHE TpoTOHa | HeWTpoHa. Hykionnas wmopens snpa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3oronsl.

Anbda-pacnag. DIEeKTPOHHBIN U MO3UTPOHHBIN Oera-pacnaj. ['amma-uznydeHue.
3aKOH paJuOaKTUBHOTO pacnaja.

DHeprusi CBA3U HYKJIOHOB B sifpe. SAaepHbie cuiibl. JledekT maccsl aapa.

SAnepupie peakunu. /lenenve u cuHTe3 AEP.

SAnepuniit peaktop. TepmosinepHblii cunTes. [IpoOaeMbl 1 MEPCIIEKTUBHI SIICPHON
DHEPrETUKU. DKOJOTUYECKUE ACTIEKTHI SAEPHON YIHEPTETUKHU.

DiieMeHTapHbIe YacTUIbl. OTKPBITUE IO3UTPOHA.



Metoabl HaOIIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHULI.

@dyHaMeHTalbHbIe B3auMOIeHCTBUSA. EqUHCTBO (pn3nuecKoil KapTUHBI MUpa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHWE: JO3UMETP, Kamepa
BuiibcoHa, siiepHbIi peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

Cu€TYnK HOHM3HUPYIOLIUX YACTHII.

Vuenuueckuii sxkcnepumenm, 1abopamopusie pabomol

Uccnenoanue TpekoB yacTuil (1o roToBbeIM (hoTorpadusim).

Pa3znes 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

DTanbl pa3BUTUS aCTPOHOMUHU. lIpuKinagHOE W MUPOBO33PEHUECKOE 3HAYCHUE
aCTPOHOMMMU.

Bun 3B&3mHoro wneba. Co3Be3musi, sSpKue 3BE3BI, IUIAHETHI, WX BUIUMOE
JBU)KCHUE.

ConHeunas cucrema.

Comnnue. ConHeuHast akTUBHOCTb. MicTrounuk 3Heprun CoJiHIa U 3BE31. 3BE3bI, UX
OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMma «CeKTpaJbHbIA KJIACC — CBETUMOCTBY. 3BE3bI
[JIABHOM TOCJIEI0BAaTEIbHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTB» JUISl 3BE3N
IIABHOM  TIOCIIEIOBATENIbHOCTH. BHyTpeHHee cTpoenue 3BE3n. (CoBpeMEHHbIE
MIPEJCTABIICHHS O MPOUCXO0KICHUH U 3BoIrolnK CoJIHIIA U 3BE3/1. DTallbl AKU3HU 3BE3.

Mueunsii Ilyte — wnama [Manaktuka. Ilonoxxenme u aBuxeHue CoiHUA B
[Nanaktuke. Tunbl ranakTuk. PaguoranakTuku W KBa3apbl. UEpHbIE ABIPBI B sApax
rajaKkTHUK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa0O0ma. PazOeranue ranakTHK.
Teopus bonpioro B3peiBa. PemnkToBoe U3iyyeHue.

MacirabHas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaOntoneHuss HEBOOPYKEHHBIM TJ1a30M € HCIOJIB30BAaHUEM KOMIBIOTEPHBIX
MIPWIOKEHUH ISl OTIPEICIICHUS TTOJI0KEHNST HEOSCHBIX 0O0BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBbIE c03Be3/11s1 CeBEpHOTro MOoJIylapys U pKUe 3BE3]IbI.

Hab6nronenus B reneckon Jlynsl, anet, Mineunoro I1yTu.

O000maroniee NOBTOpPeHUE

Ponb pusuku 1 acTpOHOMUU B IKOHOMHYECKOU, TEXHOJIOTUYECKOM, COITUATIBHON U
TUYECKON cdepax AesATENBHOCTU YEIOBEKa, poJib U MECTO (M3MKU U aCTPOHOMHUU B
COBPEMEHHOW Hay4YHOW KapTHHE MHpa, poib (pusmueckoil Teopun B (HOPMHUPOBAHUU
NPEACTaBICHUN O (U3MYECKONW KapTHHE MHUpa, MECTO (U3MYECKOW KapTHUHBI MHUpa B
o0111eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUM O IPUPOJIC.

MexnpeaMeTHbie CBA3M

N3yuenue kypca ¢pusnuku 6a30Boro ypoBHS B 11 Kiacce ocymiecTBIsIeTCs ¢ y4ETOM
COJICPIKATENIbHBIX MEXITPEAMETHBIX CBSI3el C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpaduu u TEXHOJIOTHHU.



Meosicnpeomemuvie nowsamusi, CBA3aHHBIE C W3YYEHUEM METOJO0B HAYYHOIO
MO3HAHUS: SIBJIEHUE, Hay4YHbIM (DaKT, TUIOTe3a, (Pu3nueckas BEIMUYMHA, 3aKOH, TCOPHS,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOJIETTMPOBAHUE, MO/JIEh, U3MEPECHHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHUM, TPUTOHOMETpUYECKUE (DYHKIUU:
CHHYC, KOCHHYC, TaHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO,
BEKTOPbl U HMX MPOCKIMM HAa OCH KOOPJHMHAT, CIOKEHHE BEKTOPOB, IMPOU3BOIHBIC
AJIEMEHTAPHBIX (DYHKIUH, IPU3HAKU MOJI00MS TPEYTOJLHUKOB, OMpPEAeIeHUE TUIOIIA N
MJIOCKUX GUTYp 1 00bEMa Tel.

buonocus: rnekTpudeckue sIBJICHUS B )KUBOUW MPUPO/IE, KOJIeOaTeIbHBIC TBUKEHUS
B J)KMBOW MNPHUPOJEC, ONTUUYECKUE SBJICHUS B >KUBOW MPUPOJE, JCUCTBHE paJvallMy Ha
JKUBBIEC OPTaHWU3MBl.

Xumus: CTpPOCHUE aTOMOB U MOJIEKYJI, KpUCTAJUTMYECKass CTPYKTypa TBEPABIX TeT,
MEXaHU3MbI 00pa30BaHMS KPUCTALITUICCKON PEETKH, CIIEKTPATbHBIA aHAJIN3.

l'eoepaghusn: MarHUTHBIE TOJIFOCA 3€MJIH, 3aJIE)KHM MarHUTHBIX PYH, (OTOChEMKA
36MHOW MOBEPXHOCTH, MPEACKAZAHUE 3€MIIETPACCHUM.

Texunonoeusi:  NWUHUAM ~ DIEKTPOIEpENAd, TEHEPATOP  IMEPEMEHHOTO  TOKa,
AJIEKTPOABUTATEIb, MHIYKIIMOHHAS T1€4b, pagap, paaAuoNnpuéMHUK, TEIEBU30p, aHTCHHA,
tenepon, CBY-meub, NpPOEKIIMOHHBIN ammapaTr, BOJOKOHHAs ONTHKA, COJHEYHAs
Oatapes.



INIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA IIPOI'PAMMBLI 11O
OU3BUKE HA YPOBHE CPEJHEI'O OBHIEI'O ObPA3OBAHUA

OcBoenne ydeOHOTO mpenMera «Du3MKa» Ha YpPOBHE CpeaHEro oOIIero
oOpazoBaHusi (0a30BBIM YpPOBEHB) JIOHKHO OOECIICUUTH JOCTHKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAMPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pE3YyJIbTaThl OCBOCHUSI yueOHOro mpeamera «Du3uKay JOJKHBI
OTpakaTb  TOTOBHOCTh ¥  CHOCOOHOCTh  OOYyYalIMUXCA  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEM TO3WIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTALUH, MTO3UTHUBHBIX BHYTPEHHHUX yOSKICHHUIA, COOTBETCTBYIOLINX
TPAAUITUOHHBIM IIEHHOCTSM POCCHIMCKOTO OOIIeCTBa, PacCHIMPEHNE KU3HEHHOTO OIbITa
M OIbITa JEATEIbHOCTM B IPOLECCe pealn3allMd OCHOBHBIX  HAIPaBJICHUMN
BOCHUTATEIIbHON JEATENBHOCTH, B TOM YUCJIE B YAaCTH:

1) rpaskaaHCcKOro BOCIMTAHMS:

chOpPMUPOBAHHOCTh TPAXKIAHCKONW TMO3UIMU OOydYaromerocs Kak akTUBHOIO U
OTBETCTBEHHOTO YJICHA POCCUHUCKOTO OOIIECTBA;

IIPUHSATHE TPaJIULIMOHHBIX 00111e4eT0BEYECKUX T'YMaHUCTUYECKUX 151
JIEMOKPAaTUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B HMHTEpPECAX TIPaXIaHCKOTO
00111eCTBa, y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEILHOM OpraHu3alliy;

YMEHHUE B3aUMOJCHUCTBOBATH C COLIMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUM C HUX
(GYHKIUAMH 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU IESATEIBHOCTH;

2) MATPUOTHYECKOT0 BOCIIMTAHMS

c(hOpPMUPOBAHHOCTh POCCUMCKON Ipak1aHCKOM UIEHTUYHOCTH, NATPUOTU3MA;

LICHHOCTHOE OTHOLIEHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHKEHHUSIM
POCCHUMCKUX YUEHBIX B 00J1aCTH (U3UKUA U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITHTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TTOBEICHNS;

CIOCOOHOCTh OILICHMBATh CUTYallMi0 M TMPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJ]a B TOCTPOEHUE YCTONYMBOTO OYIyIIEro;

4) 3cTeTHYEeCKOr0 BOCIUTAHMS :

3CTETUYECKOE OTHOLICHUWE K MHPY, BKIIOYasi 3CTETUKY HAy4YHOI'O TBOPYECTBA,
pUCyIero Gu3nyeckoil HayKe;

5) Tpya0BOr0 BOCTIMTAHUS:

UHTEpEC K pas3audHbiM chepam npodeCcCHOHAIBHON AESITEIBHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP OymyIieit
npodeccuu U peain30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIaHbL;



TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPa30BaHHUIO B OO0JIACTH
(bU3HUKK HA TPOTSHKEHUN BCEH KU3HU,

6) 3K0JIOTHYeCKOT0 BOCIUTAHMS

c(OPMUPOBAHHOCTh  3KOJOTMYECKOW  KYyJbTypbl, OCO3HAaHUE TIJIOOAIBHOTO
XapakTepa dKOJIOTUYECKUX TPoOIieM;

IJJAHUPOBAHUE M OCYIIECTBIICHUE JECUCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE
3HAHUS LEJIeW YCTOMUYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacliMpeHne ONbITa JIEATEIbHOCTH SKOJIOTHYECKON HANpaBIECHHOCTH HA OCHOBE
UMEIOITUXCS 3HAaHUU 110 (HUBHUKE;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUS GU3UYECKON HAYKH;

OCO3HAHHE LIEHHOCTU HAYyYHOMW JIeSITEIIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUCHHUS
GU3MKKM  OCYLIECTBISATh  MPOEKTHYIO W MCCIEAOBATENbCKYIO  JI€ATENbHOCTh
WHJMBUIyAJIbHO U B TPyIIIIE.

LlesieBble OpEHTHPHI BOCIUTAHUS HA YPOBHE CPeIHEro oo1ero oopa3oBaHus

FpamzxaHCKoe BOCIIMTAHHC

OCO3HaHHO BBIp@XAIOUIMI CBOIO POCCUHCKYIO TPaXIAHCKYI IPUHAIIECKHOCTh
(MIEHTUYHOCTB ) B MOJINKYJIBTYPHOM, MHOTOHAIIMOHAIIBHOM 151
MHOTOKOH()ECCHOHATILHOM POCCUHCKOM 00ILIECTBE, B MUPOBOM COOOIIIECTBE.
CosHarouii cBoe €JUHCTBO C HapoJoM Poccun Kak MCTOUYHUKOM BJIACTH U CYOBEKTOM
TBICSTYETIETHEW POCCUMCKOM TOCYAapCTBEHHOCTH, C POCCHMHCKMM ToOCynapCTBOM,
OTBETCTBEHHOCTb 3a €r0 Pa3BUTHE B HACTOSILEM M OyIyLIEM HA OCHOBE UCTOPUYECKOTO
OpOCBEUICHUs, C(HOPMHUPOBAHHOIO POCCUHUCKOTO HAIIMOHAIBHOTO HCTOPUYECKOIO
CO3HAaHHSI.

[IposiBasitomuii  TOTOBHOCTh K 3amuTe PoauHBI, CHOCOOHBIA apryMEHTHPOBAHHO
OTCTaWBaTh CYBEPEHUTET U JOCTOMHCTBO Haponaa Poccum n Poccuiickoro rocyngapcrsa,
COXPAHSATh U 3AIIUILATh HCTOPUUYECKYIO ITPABIY.

OpHEHTUPOBAHHBIN HAa aKTUBHOE TPAXJTAHCKOE y4aCTHE HA OCHOBE YBAaXKEHUS 3aKOHA U
IPaBOIOPsIIKA, TPaB U CBOOO COrpak/iaH.

OCO3HAaHHO U JIE€ATENbHO BBIpAKAIOUIUN HENpUATHE J1000N JUCKPUMUHALMM TIO
COL[MAJIbHBIM, HAIIMOHAJIBHBIM, PACOBBIM, PEJIWTHO3HBIM IPU3HAKAM, MPOSIBICHUN
AKCTPEMU3MA, TEPPOPHU3MA, KOPPYIILIUHU, AaHTUTOCY TAPCTBEHHOM AESITEIBHOCTH.
OOnanaromuii  ONBITOM TPAXAAHCKOM COLMATbHO 3HAUYMMOM JESATENBHOCTH (B
YYEHUYECKOM CaMOYIIPABJICHUH, BOJIOHTEPCKOM JIBHKEHUU, 3KOJOTMYECKUX, BOCHHO-
NaTPUOTUYECKUX U JIp. 00bEIUHEHUAX, aKIUAX, IPOrpaMMax).

[TarprnoTyeckoe BOCIUTaHUE

Bripaxkaroniuii cBO0 HallMOHATbHYIO, dTHUYECKYIO TPUHAIIC)KHOCTh, TPUBEPKEHHOCTh
K POJTHOM KyJIbTYype, JII0OOBb K CBOEMY HApOIy.




Co3Harouui Mpu4acTHOCTh K MHOTOHAIIMOHAILHOMY Hapoay Poccuiickoit @eaepannu,
Poccuiickomy OTeuecTBy, pOCCUMCKYIO KYJIbTYPHYIO UICHTUYHOCTD.

[TposiBnsironnid 1eSTETbHOE HEHHOCTHOE OTHOIICHHE K UCTOPUYECKOMY U KYJIbTYPHOMY
HACJIEJIUI0 CBOEr0 W JIPYyrux HaponoB Poccuu, TpagumusiM, npazgHUKaM, MaMsSTHHKaM
HApO/JIOB, MPOKUBAIOIINX B POJHOM cTpaHe - Poccum.

[IposiBrsironMiA  yBaXX€HUE K COOTEUYECTBEHHMKAM, TMIPOKUBAIOIIUM 3a PYyOeKOM,
MOJJICPKUBAOIIMN MX MpaBa, 3allUTy HMX HHTEPECOB B COXPAHEHUU POCCUHCKOMN
KYJIbTYPHOU UJICHTUYHOCTH.

JlyXOBHO-HpaBCTBEHHOE BOCITUTAHUE

[IposiBnsiromMiA IPUBEPKEHHOCTH TPAAULMOHHBIM Ty XOBHO-HPABCTBEHHBIM LIEHHOCTSIM,
KyJIbType HapoJoB Poccun ¢ y4eroM MHUPOBO33PEHUYECKOTO, HAIUMOHAIBHOTO,
PEIUTUO3HOTO CaMOOTPEIETICHHUSL.

JlelicTByroImuMi ¥ OLIEHUBAIOIIMM CBOE MOBENACHUE U MTOCTYIIKH, IIOBEICHUE U ITOCTYIIKH
OPYTUX JIIOAEH C TO3WLMKA TPAJAUIMOHHBIX POCCUHUCKUX JTyXOBHO-HPABCTBEHHBIX
LIEHHOCTEW U HOPM C OCO3HAHUEM MOCIJIEACTBUM MOCTYIKOB, JECITEIBHO BBIPAKAIOIIUN
HENPUATHE aHTUTYMAHHBIX M ACOLMAIBHBIX MOCTYNKOB, MOBEICHUS, MPOTUBOPEYALIAX
ATUM LIECHHOCTSIM.

[IposiBisitonMiA yBaKE€HHWE K JKU3HM W JIOCTOMHCTBY KaXKJIOrO 4YeJOBEKa, CBO0OOJE
MUPOBO33PEHYECKOTO BBIOOpAa W CaMOOINpPEACNICHUs, K MPEICTABUTEISIM pPa3InyHbIX
STHUYECKUX TPYI, pEeIUruil HaponoB Poccuu, X HanMOHAIBHOMY JOCTOMHCTBY U
PEITUTHO3HBIM YyBCTBAM C YYE€TOM COOJIFOJICHUSI KOHCTUTYIITMOHHBIX MPAB U CBOOO]I BCEX
IpaXkKJaH.

[ToHuMaromuii W JESITEIbHO  BBIPAXKAIOLWIAKW  LEHHOCTh  MEXPEIUTHO3HOTIO,
MEKHAIIMOHAIBHOTO coTJiacusl JitoAeH, HaposoB B Poccun, crmocoOHBIN BECTU IUATIOT C
JIOJIbMU Pa3HbIX HAIMOHAIBHOCTEN, PETUTHO3HOW MPUHAICKHOCTH, HAXOIUTh 00IIHe
LEJIU U COTPYIHUYATh JUIsl UX JOCTHUKCHUSI.

OpUEHTUPOBAHHBI Ha CO3/aHUE YCTOWYMBOM CEMbU HAa OCHOBE POCCHICKUX
TPAJAUITMOHHBIX CEMEWHBIX IIEHHOCTEH; TMOHMMAaHWS Opaka KaK COK3a MYXXYUHBI U
KEHIIMHBI U1l CO3/1aHUsl CEMbH, POKICHUS U BOCIUTAHUSA B CEMbE AECTEH; HENPUATHUS
HACUJINS B CEMbE, YX0/1a OT POJAUTEIBbCKOM OTBETCTBEHHOCTH.

O6manaromuii  chOpMUPOBAHHBIMU TIPEACTABIICHUSIMA O IIEHHOCTH W 3HAYEHUH B
OTEUYECTBEHHOW W MHUPOBOM KYJIbTYpE S3BIKOB M JMUTEpaTypbl HapoJaoB Poccuwu,
JEMOHCTPUPYIOIIUN YCTOMYMBBIA HMHTEPEC K YTEHHUID KaK CpPEACTBY NO3HAHUA
OTE€YECTBEHHOW U MUPOBOU IyXOBHOU KYJIbTYPHI.

ICTETUUYECKOE BOCIIUTAHUE

Bripaxarommii TMOHMMAaHWE UEHHOCTH OTEYECTBEHHOTO W MHPOBOTO HCKYCCTBA,
POCCUICKOTO ¥ MUPOBOTO XYJI0KECTBEHHOTO HACIENS.

[IposiBnsiromMiA  BOCIPUMMYHMBOCTG K PasHbIM BHJIAM HCKYCCTBAa, IIOHUMAaHUE
SMOILMOHATBHOTO BO3JEHUCTBUA HWCKYCCTBAa, €ro BIHMSHHUS Ha TOBEICHHUE JIIOAEH,
YMEIOIINN KPUTUYECKU OIIEHUBATH 3TO BIUSHHUE.

[IposiBnsironMiA MOHUMAHUE XYIOKECTBEHHOM KYJIBTYPBI KaK CpeICTBa KOMMYHHUKALUU




U CaMOBBIPAKCHHS B COBPEMEHHOM OOINECTBE, 3HAYCHHS HPABCTBEHHBIX HOPM,
LIECHHOCTEN, TPAJAULINN B UCKYCCTBE.
OpHUEHTUPOBAHHBII Ha OCO3HAHHOE TBOPYECKOE CAMOBBIPAXKECHUE, PEATU3ALMIO
TBOPYECKUX CIOCOOHOCTEH B pa3HbIX BHJAX MCKYCCTBA C YYE€TOM POCCHUHCKHUX
TPAIUIIMOHHBIX  JYXOBHBIX UM  HPABCTBEHHBIX IIEHHOCTEM, Ha ACTETUYECKOE
00yCTpOMCTBO COOCTBEHHOTO OBITA.

dusnyeckoe BOCIUTaHUE, (OPMUPOBAHUE KYJIBTYPHI 3I0POBbSI M SMOIMOHAIBHOTO
Osaronoyuus

[ToHuMarOUM YW BBIPAKAKOMMKA B TNPAKTUYECKOM ESATEIBHOCTH LEHHOCTh >»XU3HHU,
30pOBbsl U OE30MACHOCTH, 3HAYEHUE JINYHBIX YCUIMM B COXPaHEHUU U YKPEIJICHUH
CBOETO 3[I0POBbs U 30POBbS APYTUX JHOJECH.

CoOmronaronnii mpaBuia JUYHOM M OOIIECTBEHHON 0€30IacHOCTH, B TOM 4YHCIE
0e301acHOTo MOBeAEHUS B MHPOPMAIIMOHHOM cpejie.

Bripakaronuii Ha MpakTUKE yCTAHOBKY Ha 370POBbIN 00pa3 KU3HHU (30pOBOE NMUTAHUE,
COONIOZCHNE TUTHEHBI, PEXUM 3aHATHH U OTAbIXa, (PU3UYECKYI0 aKTUBHOCTD),
CTpeMJieHHe K  (PU3UYECKOMY  COBEPIICHCTBOBAHMIO,  COONIONAIOMIMNA |
IpONaraHupyonuii 0e30MacHbli U 30pOBBIN 00pa3 )KU3HHU.

[IposiBasitoMic  co3HATENIbHOE M OOOCHOBAHHOE HEMNPUSTHE BPEIHBIX IMPUBBIUEK
(KypeHusi, yHnoTpeOJeHHUs] aJIKOroJisl, HAapKOTHUKOB, JIOOBIX (OpPM 3aBUCUMOCTEN),
JECTPYKTUBHOTO MOBEJICHUS B 00IIeCTBE U LIU(PPOBOIL cpene, HOHUMaHUE UX Bpeaa AJis
(U3HYECKOT0 U IICUXUYECKOTO 3/I0POBbSI.

JleMOHCTpUpYIOIIMI  HaBBIKM  pediekcuu  CBOEro  cocTtosiHus  ((pu3HyYecKoro,
YMOLMOHAJIBHOTO, TCUXOJIOTHYECKOT0), COCTOSIHMS JPYTMX JIIOJEH C TOYKU 3pPEHUS
0€30MacHOCTH, CO3HATEIILHOTO YMPABICHHS CBOMM 53MOLIMOHAIBHBIM COCTOSIHHEM,
pa3BUBAIOIIUI CIIOCOOHOCTH aJalTHPOBATHCA K CTPECCOBBIM CUTYalUsIM B OOILEHUH, B
pPa3HbIX KOJUIEKTHMBAX, K MEHSIOIIMMCS YCIOBUSM (COLMANTBHBIM, MH()OPMALMOHHBIM,
MIPUPOTHBIM).

TpynoBoe BociuTaHuE

VYBaxaromuii Tpya, pe3yibTaTsl TpyAa, TPYAOBbIE U MPO(eCCHOHATBHBIE TOCTUKEHUS
CBOMX 3€MJISIKOB, UX BKJaJ B Pa3BUTHE CBOErO NOCEJIEHUS, Kpas, CTPaHbl, TPYIOBbIC
JIOCTHXKEHUSI POCCUMCKOTO HAPO/Ia.

[IposiBastonuii cmoCOOHOCTh K TBOPUECKOMY CO3UJIATEIHLHOMY COIIMAIIBHO 3HAUUMOMY
TPpyAy B JOCTYNHBIX II0 BO3pPACTY COLHAIBHO-TPYIOBBIX pOJISX, B TOM YHCIE
NPEANPUHUMATENBCKON JEATENbHOCTH B YCIOBUAX CaMO3aHATOCTH WM HAEMHOTO
TpyAa.

VYyacTByrOnMi B CONMAIBHO 3HAYMMOM TPYJIOBOM AEATEIBHOCTH PA3HOTO BU/IA B CEMBE,
00111e00pa30BaTeIbHON OpraHU3alliy, CBOCM MECTHOCTH, B TOM UMCJIE OIIa4UBAEMOM
Tpy/Jle B KaHUKYJISIpHbIE IEPHObI, C YIETOM COOJIIO/IEHHUS 3aKOHO1aTEIbCTBA.
Belpaxkatroniuii  0CO3HaAaHHYI0 TOTOBHOCTh K TMOJYYEHUIO MPO(PECCHOHATBLHOTO
o0pa3oBaHMs, K HENPEpbIBHOMY OOpa30BaHUIO B TEUEHHE >KU3HU KaK YCIOBHIO
yCIeHOM MPo(heCCHOHATIBHOM U OOIIIECTBEHHOM JICITEIIBHOCTH.




[Tonumarommii  crienupuKy TPYAOBOM NEATEIBHOCTH, PErYJIUPOBAaHUS TPYAOBBIX
OTHONLIEHUH, caMoo0pa3oBaHusi M  NPOPECCHOHAIBHOM  CAMOIIOJATOTOBKH B
WH(POPMAIIMOHHOM  BBICOKOTEXHOJIOTHYECKOM  OOINEeCTBE, TOTOBBIA YUYUTHCS H
TPYJIUTHCSI B COBPEMEHHOM OOLIECTBE.

OpHUEeHTUPOBAHHBIH HAa OCO3HAHHBIA BBIOOP cdepbl TPYIOBOH, MNpodhecCHOHATBHOM
JESITEIBHOCTH B POCCHUICKOM OOIIECTBE C YYETOM JIMYHBIX J>KU3HEHHBIX TUIAHOB,
MOTPEOHOCTEH CBOEH ceMbH, OOIIECTBA.

JKOJIOTUYECKOE BOCITUTAHUE

JleMoHCTpUpyIOIMH B MOBEACHUH CHOPMHPOBAHHOCTH JKOJIOTHYECKON KyJIbTYphl Ha
OCHOBE TIOHMMAaHMs BIIMSHUSA COLMAIBHO-D)KOHOMHUYECKHUX IPOLIECCOB HAa NPUPOLY, B
TOM YHCIIE€ Ha T7100aIbHOM YPOBHE, OTBETCTBEHHOCTb 32 ICUCTBUS B IPUPOIHOM cpee.
Bripaxarommi 1esTelibHOE HENPUATHUE AEUCTBUM, IPUHOCALIUX BPEIl IPUPOJIE.
[IprMeHsAOmMI  3HAHKWS €CTECTBEHHBIX M COLMANbHBIX HAyK M Pa3yMHOIO,
OepeXIJIMBOrO NPUPOJONOIb30BaHMs B OBITY, 00IIECTBEHHOM IIPOCTPAHCTBE.

Nmeromuii 1 pa3sBUBAIOIINNA OIBIT YKOJOIMYECKH HANPABICHHOM, NPUPOIOOXPAHHOMU,
pecypcocOeperaromiei AesITeNbHOCTH, YYacTBYIOIIMIA B €ro MpUOOPETeHUH IPYyTHUMHU
JXOJIbMU.

HGHHOCTI/I HAay4YHOT'O ITIO3HAHUA

JleaTenbHO BRIpAXKAIOIIUHN MTO3HABATEIbHBIC MHTEPECHI B PA3HBIX MPEIMETHBIX 00JIaCTsIX
C YYETOM CBOMX MHTEPECOB, CIIOCOOHOCTEH, TOCTUKEHUIA.

O6nagaroimuii IpeICTaBICHUEM O COBPEMEHHON HayYHOUM KapTUHE MUPA, JOCTHKEHUSIX
HAyKd M TEXHUKH, apTYMEHTHUPOBAHHO BBIPAKAIOIINI MOHUMAHWE 3HAYCHUS HAYKH B
KU3HH POCCHICKOTO 00IecTBa, o0ecrnedeHuu ero Oe30MacHOCTH, TyMaHUTapHOM,
COLMAIIbHO-PKOHOMUYECKOM pa3BuTuu Poccum.

JIeMOHCTpUPYIOIIMKA HABBIKM KPUTHYECKOTO MBIIUIEHUS, ONPENEIICHUsS JTOCTOBEPHOU
Hay4YHOU MH(MOPMAITUU ¥ KPUTUKUA aHTUHAYYHBIX MPECTaBICHUM.

Pa3BuBaroiuii ¥ NpUMEHSIOIIMA HAaBBIKU HAOIIOEHN S, HAKOTUICHUSI M CUCTEMAaTHU3allUuN
(akTOB, OCMBICIICHHUSI OIBITA B E€CTECTBEHHO-HAYYHOW M TYMAaHHTApHON 00JIacTIX
MO3HAHUS, UCCIEN0BATEIbCKOMN NESTENbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATBI

ITo3naBaTe/IbHbIC YHHBEPCAJIbHBbIE yUeOHbIe el CTBUS
ba3oBble jornyeckue aeiicTBUS:
CaMOCTOSTENIBHO (POPMYIUPOBATh U AKTyaIM3UPOBATh MPOOIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;
ONpENENATh LU JEATEIbHOCTH, 3aJaBaTh NapaMeTpbl W KPUTEPUM HUX
JIOCTUKECHUSI;
BBISIBIISITh 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PacCMaTpUBACMBbIX (PU3MUECKUX
SIBJICHUSIX




pa3pabaThiBaTh IUIaH PEMICHUS NPOOIEMBbI C YYETOM aHaIM3a HMMEIOITUXCS
MaTepUaAIbHBIX U HEMATePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIHHOCTH, OIICHUBAThH COOTBETCTBHE pPE3yJIhTATOB
IEJISIM, OTICHUBATh PUCKH TIOCIEACTBUI JACSITCIIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJIHATH pa0OTy B YCIOBHUSIX PEAbHOTO, BUPTYaJIHLHOTO U
KOMOWHHUPOBAaHHOTO B3aWMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILICHUE TTPU PEUICHUH )KU3HEHHBIX MTPOOJIeM.

ba3oBrblie uccienoBarebcKkue AeiCTBUA:

BJIQJCTh HAYYHOH TEPMHUHOJIOTHCH, KIIOYEBHIMU TMOHATHSAMH ¢ METOJIaMH
buznyeckoil HayKu;

BJIQJICTh HABBIKAMU Y4YEOHO-HCCIEIOBATEIIbCKOM M TPOEKTHOU IEATETHLHOCTH B
o0nacTu (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSTEIBHOMY MOUCKY
METOZOB peIieHusT 3amad  (PU3NYECKOTO COJACpPIKAHUSA, TPUMEHEHHUIO Pa3TUdHBIX
METOJIOB TIO3HAHHS,

BIQJICTh BUJAAMH  JCSATEIBHOCTH IO TMOJYyYEHHWI0O HOBOTO 3HAHUSA, €ro
WHTEPIPETAINH, TPEOOPA30BAHUI0 M MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX CHUTYyaIUsX,
B TOM YHCJIC TIPH CO3aHUH YIEOHBIX TPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh TIPUIUHHO-CIICJICTBCHHBIE CBS3H M aKTyaJTU3UPOBATh 33]a9y, BBIIBUTATh
TUTIOTE3y e€ pelIeHUs, HAXOAUTh apTYMEHTHI JUISl JOKA3aTeIhCTBA CBOUX yTBEP KICHHM,
3aJ1aBaTh MapaMeTphl U KPUTEPUU PEILICHUS;

aHATM3WPOBAThH TOJIyYCHHBIC B XOJ€ PEIICHHS 3aJa4y Pe3yJIbTaThl, KPUTHUICCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX yCIIOBHSIX;

CTaBuUTh ©  (OpMYIUPOBAaTh COOCTBEHHBIE 3aladyd B 00Opa3oBaTeIbHOUN
JESATETLHOCTH, B TOM YHCIIC TIPU U3yYCHUH (PU3NKH;

JaBaTh OIICHKY HOBBIM CHTYAIHsIM, OTICHUBATh IPHOOPETEHHBIN OTIBIT;

yMETh TEPEHOCUTh 3HaHUS 10 (PU3MKE B  MPAKTHYECKYH  00JacTh
KU3HEICATCITbHOCTH;

yMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, MPEJIaraTh OpUTrHHAIBHBIC MTOAXObI U PEIICHUS;

CTaBHUTh MPOOIEMBI U 331a49H, IOy CKAIOIINE ATbTCPHATHBHBIC PEIIICHHS.

Pabora ¢ nunopmanmeii:

BJIAJCTh HAaBBIKAMH TONy4YeHUs WHGopManmuu (HU3UIECKOTO COACpPKAHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIISATh TIOWCK, aHAIU3,
CUCTEeMAaTH3allMI0 W WHTEPHpeTanuio HWHHOPMAMK PA3IUYHBIX BHAOB U (HOPM
IIPE/ICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTh HHPOPMAIIHH;

HCITOJIh30BaTh CPe/ICTBA MHGOPMAIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHH B
pEeIIeHUH KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX W OpPraHU3allMOHHBIX 3a7a4 C
coOntofieHieM TpeOOBaHM  APrOHOMHKH, TEXHUKH OE€30MaCHOCTH, TUTHUEHBI,
pecypcocOepeKeHrs, TMPaBOBBIX H OTUYECKHX HOPM, HOPM HWHMOPMAIMOHHON
0e3011aCHOCTH;



CO3/1aBaTh TEKCTHl (PU3NYECKOTO COACP)KAHUS B PA3IUYHBIX (hopMarax ¢ y4€Tom
Ha3HauYeHUd HMHQPOPMAIMM U 1EJIEBOM ayJIUTOPUM, BBHIOMpAs ONTUMAIBHYIO (opmy
MPEACTABIICHUS U BU3YTU3ALUU.

KommyHuUKaTHBHBIE YyHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS:

OCYIIECTBIISITh OOIIEHUE HA ypoKax (PM3UKHU U BO BHE-YPOUHOU ACSITEIBHOCTH;

pacno3HaBaTh MPEANOCHUTKA KOH(PIUKTHBIX CUTYalUi U CMATYATh KOHMIUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3pEHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEICTB;

IIOHMMAaTh M WCIIOJB30BaTh MNPEUMYyLIECTBA KOMAHIHOW W WHAUBUIYAJIBHOU
paboThI;

BBIOMpATh TEMATHKy ¥ METOJbl COBMECTHBIX JCHCTBUU C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YJICHA KOJIJIECKTUBA;

NPUHUMATh €I COBMECTHOU IESITENBbHOCTH, OPraHU30BBIBAaTh U KOOPAUHHUPOBATH
JEUCTBUSI MO €€ JOOCTHXKEHUIO: COCTaBIIATh IUJIaH JCWUCTBUN, PACHpPENENISITh POJIH C
y4ETOM MHEHUM YYaCTHUKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOM padOThI;

OIICHMBATh KAa4eCTBO CBOET0 BKJIAJla M KaXJOr0 YYaCTHHMKAa KOMaH/bl B OOIUI
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeyiaratb  HOBBIE MPOEKThI, OLIEHWBAaTh HJEH C T[O3WIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYUIIECTBJIATh MMO3UTUBHOE CTPATETUUECKOE MOBEACHUE B PA3JIMYHBIX CUTYaIUSX,
MPOSIBIISITH TBOPUYECTBO M BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIC YUeOHbIE 1€l CTBUSA
Camoopranu3anus:

CaMOCTOSITEJIBHO OCYUIECTBIISITh [MO3HABATENIbHYIO JIESITEIbHOCTh B 00NacTH
(GU3UKK U aCTPOHOMHH, BBISBIISITH IPOOJIEMBI, CTABUTh U (POPMYIIHPOBATH COOCTBEHHBIC
3a/1a4u;

CaMOCTOSITENIBHO COCTABJIATH IJIAH PEIICHUS PACUETHBIX M KAa4ECTBEHHBIX 3a7ady,
IUIAaH  BBINIOJIHEHUS] TMPaKTUYeCKOW paboThl € y4E€TOM HMEIOIIUXCS PECcypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

pacIupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANIOYTECHUH;

Jenarb  OCO3HAHHBIM  BBIOOp, aApryMEHTUPOBATH €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OIICHUBAThH MPUOOPETEHHBIN OMBIT;

crocoOCTBOBaTh (DOPMHUPOBAHMIO U TPOSIBICHUIO 3PYIULMH B 00nactu (PU3UKH,
MOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTEIbHbBINA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPO.JIb, S)MOLIMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyalldsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTD,
OLIEHMBATh COOTBETCTBUE PE3YJIHTATOB LENSAM;

BJIaJICTh HaBBIKAMH I1O3HABATENIBHOW PEQUIEKCUU KaK OCO3HAHHSI COBEPIIAEMBIX
JEMCTBUI Y MBICIUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMUIA;



WCIOJIb30BaTh MPUEMBI pedIeKCuu ISl OLIEHKH CHUTyalluu, BBIOOpa BEPHOTO
pelIeHus;

yMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATDH PEIICHHS 110 UX CHIKCHHIO;

MPUHAMATh MOTHUBBI WM apTyMEHThl JPYTUX TPH aHaIu3e pPe3yIbTaToB
NeSTENIbHOCTH;

NPUHUMATH ceOsl, MTOHUMAast CBOM HEIOCTATKH M JJOCTOMHCTBA;

NPUHAMATh MOTHBBI M apryMEHThl JPYTHX TPU aHaJIu3e pe3yIbTaToB
NeSITeNIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO APYTUX Ha OIITHUOKH.

B mporecce gocTtuxkeHUsT TUYHOCTHBIX PE3YJIbTAaTOB OCBOEHHUS MPOrPaMMBI I10
busznke JUII  ypoBHA ~ cpeaHero  ooOmiero  oOpa3oBaHus Y 0OydYaronuxcs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH UHTEIJIEKT, MpeAnoararoIni
Cc(OPMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSTHUE, BHJICTh HANPABJICHUS Pa3BUTHsI COOCTBEHHON AMOIIMOHAIILHOU cephl, OBITH
YBEPEHHBIM B ceOe;

CaMOpEryTHMpOBaHUs, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TMOBEICHUE, CIIOCOOHOCTh aalTUPOBATHCS K IMOITMOHATIHLHBIM
W3MECHEHUSM U TIPOSBIISIT THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIlMU, BKIIOYAIONIEH CTpEMJICHHE K JOCTHKCHHUIO IEeNU |
yClexy, ONTHMH3M, HWHHUIIMATUBHOCTh, YMEHHE JCHCTBOBAaTh WCXOJsS U3 CBOUX
BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHUE
JIPYTHX, YIUTHIBATh €TO MPH OCYLIECTBICHUU OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHIO U
COTEePEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIIEHUS C
JIPYTHMH JTIOJIbMH, 3a00TUTHCSI, TPOSBIISATH MHTEPEC U pa3pemiaTh KOHPIUKTHI.

HHPEAMETHBIE PE3YJIbTATHBI

K koHny oOyuenus B 10 kjacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM ypOBHE
JIOJDKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUIL:

JEMOHCTPUPOBATh Ha MpHUMEpax poib U MecTo (U3UKH B (HOPMHUPOBAHHUU
COBPEMEHHOW HAyYHOM KAPTUHBI MHUpPA, B pAa3sBUTUHM COBPEMEHHOW TEXHUKH W
TEXHOJIOTHH, B IPAKTUYECKOU IEATEIBHOCTH JIFOEH;

YUYUTHIBaTh TPAHULBI [PUMEHEHHUS  HU3YYEHHBIX  (U3MYECKUX  MOJEJEH:
MaTepuajbHas TOYKa, WHEpLMAJIbHAs cHUCTeMa OTCu€Ta, aOCOJMIOTHO TBEPIOE TENO,
WJICATBHBIA Ta3, MOJEIW CTPOCHHS Ta30B, KUJIKOCTEH M TBEPIBIX TEJ, TOUYECUHBIN
AIIEKTPUYECKUH 3apsi/i IPU pelieHuU PU3NYECKUX 3a]1a4;

pacrno3HaBaTh (pU3MUECKHE SABJIECHUS (IIPOLIECCHI) U OOBICHATh HMX HA OCHOBE
3aKOHOB MEXaHHUKHU, MOJIEKYJSIPHO-KUHETUUYECKON TEOpUM CTPOEHUs BEUIECTBA U
ANEKTPOJMHAMUKH: PAaBHOMEPHOE M PABHOYCKOPEHHOE MNPSMOJIMHENHOE JBUKEHUE,
CBOOOJIHOE MaJIEHUE TeJl, IBUJKEHUE TI0 OKPY>KHOCTH, MHEPIIMS, B3aUMOJACHCTBUE TET,
muddysusi, OpOyHOBCKOE ABUKEHHUE, CTPOCHUE KUAKOCTEH U TBEPABIX TEJ, U3MEHEHUE



oObéMa Ten Tpu HaArpeBaHUU (OXJAXKICHUHU), TEIUIOBOE paBHOBECHE, HCIApPEHHE,
KOHJICHCAIMs, IUJIaBJIEHWEe, KpUCTAUIM3aIUsl, KHUIICHUE, BIIAKHOCTh  BO3/AyXa,
MOBBIIIICHUE JaBJICHUS Ta3a NMPU €r0 HAarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napaMeTpaMu COCTOSTHHSI Ta3a B M30MpOIIeccax, AJMEKTpHU3alMs TeJl, B3auMOJCHCTBHE
3aps/0B;

OMHCHIBATh MEXAaHWYECKOE JIBIDKEHHE, UCHOJb3ys (HU3NYECKUe BEIMYMHBI:
KOOpJIMHATA, MYTh, TIEPEMEIIIEHNE, CKOPOCTh, YCKOPEHUE, Macca Tella, CHiia, UMITYJIbC
Tena, KWHETWYECKas OJHEprus, TMOTEHIIMAIbHAS DJHEPrus, MeXaHuyeckas pabora,
MEXaHWYEeCKass MOITHOCTh; TIPU OMKMCAHWM TPABHIIBHO TPAKTOBATh (PH3UUYCCKUIA CMBICT
UCIIOJIb3yEMBIX BEJIMYMH, WX OO0O3HAYCHUS W EIUHUIIBI, HAXOIUTh (HOPMYJIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIMUNHY C IPYTUMH BETUIMHAMU;

OTHCHIBATh M3yUEHHBIC TEIUIOBBIC CBOMCTBA TENl M TEIJIOBHIE SIBICHUS, UCIIONB3YS
¢u3nyeckue BEeTUUYMHBL: 1aBIECHUE ra3a, TeMIepaTypa, CPEAHssI KWHETHYEeCKasi SHEPTus
Xa0THUYECKOT0 JBWKEHHUS MOJIEKYJ, CpEeIHEKBaJpaTHyHas CKOPOCTh MOJIEKY,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI dHEprusi, padora raza, KO3QQPUIUEHT MOJE3HOTO
JEUCTBUS TEIJIOBOTO JBUTATEIS; MPU OMHCAHWHN TPABHIIBHO TPAKTOBATh (DHU3MUCCKHUI
CMBICIT MCIOJIb3yEeMbIX BEJIWYHH, UX O003HAYEHHUS U EIUHUIBI, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIINE IAHHYIO (PU3UYECKYIO BEJIMYMHY C IPYTUMHU BEJTUUMHAM;

ONHCHIBATh HM3yUYEHHBIE AJIEKTPUYECKUE CBOWMCTBAa BEIIECTBA U JJICKTPUUYECKUE
sBJIeHUsT (TPOLIECCHI), HUCHOJB3YsST (DU3MYECKUE BEIIMYUHBL: DIICKTPUUECKUN 3apsi,
AIIEKTPUUECKOE TOJIe, HAMPSHKEHHOCTD MO, TOTEHIHAN, Pa3HOCTh MOTEHIIMAJIOB; TPU
OTMCAHWHU TIPABWJIBHO TPAKTOBATh (PU3MUECKHH CMBICT HCIOJB3YEMBIX BEIMYUH, WX
0003HAUCHUS U CAMHUIII, YKA3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (U3HUECKYIO
BEJIMYMHY C IPYTUMU BETUIHMHAMY,

aHAIM3UPOBaTh (PU3UUECKHE TIPOIECCHl M SBICHHS, HCHOIB3YS (QHU3MUecKue
3aKOHBI U TIPUHITUIIBL: 3aKOH BceMupHOTo Taroterus, |, 11 u |1l 3axonsr HptoToHa, 3aKk0H
COXpPAaHECHHMS MEXaHWYECKOW DJHEPIWH, 3aKOH COXpaHeHHsS WMIyJbCa, TPUHIINI
CYNEpIO3UIIMA CHWJI, TIPUHIIMI PABHOMPABUS HWHEPIMAIBHBIX CHUCTEM OTCYETa,
MOJIEKYJISIPHO-KHUHETHUECKYI0 TEOPHUIO CTPOEHHS BEIIECTBA, Ia30Bble 3aKOHBI, CBS3b
CpelHe KUHETHUYECKOW SHEPTHHM TEIIOBOIO JBMXKEHHUS MOJIEKYJT C aOCOIIOTHOMN
TEMIEPATypOH, MEPBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyarh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €ro
MaTEeMaTUYeCKOe BBIPAKEHHUE U YCIOBUS (TPAHUIIbI, 007aCTH) MPUMEHUMOCTH;

OOBSCHITh OCHOBHBIC TMPUHIIUAIIBI JCHCTBUS MAIIMH, MPUOOPOB M TEXHUYCCKUX
YCTPOMCTB; pa3inyaTh YCIOBUS HMX OE€30MaCHOTO HCIOJb30BaHUS B IMOBCEIHEBHOMN
KU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI TI0 UCCIEAOBAHNIO (PU3NIECKUX SBICHUN M TPOIECCOB
C HCIOJb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUMU, Mpu 3TOM (HOPMYIUPOBATH
npoOsieMy/3ajady M TUNOTE3y Y4e€OHOrO SKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3
IPeJI0KEHHOT0 000PYI0BaHNUs, IPOBOAUTD OTBIT H (POPMYITHPOBATH BHIBOJIBI;

OCYILIECTBIISATh MPSMbIC U KOCBEHHBIC M3MEPEHUST (PU3NYECKUX BEIIMYUH, IIPU ITOM
BHIOMpaTh ONTUMAIBHBIA CHOCOO HM3MEPEHHS W HCHOJIb30BaTh W3BECTHBIE METOIBI
OLIEHKH NOTPENTHOCTEN U3MEPEHUM;



MCCIIEIOBATh 3aBUCUMOCTH MEXIy (PU3HUECKUMU BETMYMHAMHU C UCTIOJIB30BAHUEM
OPSIMBIX U3MEPEHUH, IPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHPOBATh PE3yJIbTaThl
MOJTy9€HHOM 3aBUCUMOCTH (DM3WYECKUX BEIMYUH B BHUJAE TaONHIl M TpaduKOB, IeNaTh
BBIBO/IBI 110 pe3yJIbTaTaM HCCIIEeIOBAHUS;

coOnrofaTh mpaBujia O€30MacHOrO Tpyda MHpH IPOBEIECHUM HCCIEJOBaHUM B
pamMKax y4yeOHOrO OSKCIEepUMEHTa, Y4YeOHO-HCCIENOBATENbCKOH H  MPOEKTHOU
JESTEIbHOCTH C HCHOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB U J1abOpaTOPHOTO
000pyI0BaHUS;

pemarh pacy€THBIC 3a/1a4u C SBHO 3a/laHHON (PU3MYECKON MOJENbI0, UCTIONB3YS
¢usnyeckue 3aKOHbl M TNPUHIUIBI, HA OCHOBE aHajlW3a YCIOBUS 3aJaud BBIOMPATH
(bU3HUECKYI0 MOJIENb, BBIICTATH (PU3MYECKUE BEIMYMHBI U (OPMYIIbI, HEOOXOIUMBIC
TUTsI €€ peleHus1, IPOBOIUTh PACYETHI U OIICHUBATh PEATbHOCTh MOJYYCHHOTO 3HAYCHHUS
(U3UYECKON BEIMYNHEI;

pemarb KayeCTBEHHBbIE 3a/lauyd: BBICTPauBaTh JIOTUYECKH HENPOTUBOPEUUBYIO
LENOYKy PAacCy>KIE€HUH ¢ OMopod Ha U3YYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH H
buznUecKue SBICHUS;

UCIIOJIb30BaTh MpPHU PEIICHUWH y4eOHBIX 3a7ady COBpPEMEHHblE WH(GOPMAIIMOHHbIE
TEXHOJIOTUM JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIpETAIMM W MPEIACTaBICHUS
y4eOHOM ¥ HAy4YHO-TIOMYyJSpHOW HH(OpPMAIMU, TOJNYYCHHONH U3  Pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(POPMAIIHIO;

MPUBOJUTH TMPHUMEPHI BKIaJa POCCHUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, 0OBICHEHUE MPOIIECCOB OKPYIKAIOMIErO0 MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHUH;

UCTIONb30BaTh TEOPETUYECKHE 3HAHWS MO (U3MKE B MOBCEAHEBHOW >KU3HH IS
oOecrieyeHuss O€30MACHOCTM TMpU OOpalleHud C MpudopaMu U TEXHUYECKUMHU
yCTpOMCTBaMM, JJIsi COXpPAHEHMsI 3JI0pOBbS M COOJIIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAKOLIEH CpeIe;

paboTaTh B IPYyMIIE C BHINOJHEHUEM PA3IUYHBIX COLUABHBIX POJIEH, MIIaHUPOBATh
paboTy Tpynmbl, palUoOHAIBHO pacHpelNeisTh O0O0sI3aHHOCTH U IUIAHUPOBATh
JESTENbHOCTh B HECTAHAAPTHBIX CUTYalUAX, aIeKBaTHO OLICHUBATh BKJIAJ KaXIOTO W3
YYaCTHUKOB TPYMIbI B pEUICHHE pacCMaTprUBaeMOi MpoOIeMBbl.

K koniy oOyuenust B 11 kjacce mpeaMeTHbIe pe3ybTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSl YMEHUIA:

JEMOHCTPHpPOBaTh Ha MpHUMEpax poib U MecTo (UMK B (HOPMHUPOBAHHUH
COBPEMEHHOW Hay4YyHOW KapTUHBI MHUpPA, B pPAa3BUTUU COBPEMEHHOW TEXHUKH W
TEXHOJIOTH, B TMPAKTUYECKON JEATENBHOCTU JIOJIeH, LEJIOCTHOCTh U €IUHCTBO
(bu3HYECKO KapTUHBI MUPA;

YUUTBHIBaTh IPAaHULbl IPUMEHEHUS M3YyUYEHHBIX (U3NYECKUX MOJENEH: TOYCUHBIN
AIIEKTPUIECKUH 3apsifl, Tyd CBETA, TOYCUHBIN UCTOUYHUK CBETA, SJAEpHAs MOJEIh aroma,
HYKJIOHHAsl MOJIEJIb aTOMHOTO sI7jpa MPH pPelIeHnn GU3NIECKUX 3314,

pacno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOIIECCH) M OOBSCHATH WX Ha OCHOBE
3aKOHOB JJIEKTPOAMHAMHUKH W KBAHTOBOW (U3MKH: DIEKTPUYECKas MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XHMMHUYECKOE, MArHUTHOE JCWCTBHUA TOKa, B3aMMOICHCTBHE



MAarHUTOB, JIEKTPOMArHuTHas WHIYKIHS, TEHCTBUE MAarHUTHOTO TMOJIs HA MPOBOJIHUK C
TOKOM W JABWXKYIIUHCA 3apsll, DIEKTPOMAarHUTHbIE KOJeOaHUsT U  BOJIHBI,
IPSIMOJIMHEMHOE PACIPOCTPAHEHHUE CBETA, OTPAKEHUE, MPETOMIIEHUE, UHTEPPEPEHIIHS,
qudpakiys U TOJApU3aLMs CBETa, JHCIEpCUs CBeTa, (POoTodmeKTpuueckuil 3¢hdext
(boToaddexT), cBeToBOE MaBICHHWE, BO3ZHUKHOBEHHE JIMHEHYATOrO CIEKTpa aTroma
BOJOpPOJa, €CTECTBEHHAsI U NCKYCCTBEHHAs paJINOAKTUBHOCTb;

ONMCHIBaTh M3YYEHHBIC CBOMCTBAa BelleCTBA (BJIEKTPUYECKUE, MAarHUTHBIE,
ONTHYECKHUE, IEKTPUUECKYIO MPOBOJUMOCTh PA3NIMYHBIX CPE) U AJIEKTPOMATHUTHBIC
ABJICHUSI (MPOLECCHI), UCTIONB3YS (PU3NUECKUE BETUUYMHBI: dJIEKTPUUECKUN 3apsij, cuja
TOKa, OJJEKTPUYECKOE HANpSIKEHHE, JIEKTPUYECKOE COINPOTHUBIIEHHE, PA3HOCTh
MOTEHITUAJIOB, AJIEKTPOJBIKYIIAs CHiia, paboTa TOKa, WHAYKIMS MArHUTHOTO TIOJI,
cuia Amnepa, cuia JlopeHia, UHIyKTUBHOCTh KAaTYILIKW, YHEPrUsl ANEKTPUUECKOTo U
MarHMTHOTO TIOJICH, MEPUOJ U YacTOTa KoueOaHuil B KoebaTeTbHOM KOHTYpE, 3apsa U
CHJIa TOKa B MPOIECCE TapMOHUYECKUX AIIEKTPOMATrHUTHBIX KoyieOaHud, (OKyCHOE
paccTosiHMuEe M ONTHUYECKas Cuiia JIMH3bI, MPU OINKUCAHUM TMPABUIBHO TPAKTOBATH
(bU3HYECKUI CMBICT MCTIOIB3YEMbIX BEITWYNH, UX 0003HAYCHUS W CIUHUIII, YKa3hIBaTh
(bopMyIIbl, CBS3BIBAIONIUE JAHHYIO (PM3UUECKYIO BETUUUHY C IPYTUMU BETMYMHAMU;

ONMCHIBATh U3yYEHHBIC KBAHTOBBIC SIBIICHUS U TIPOLIECCHI, UCTIONB3YS (U3HUECKHE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJWHA BOJHBI M YacTOTa CBETA,
SHEPTUS U UMITYJIBC (POTOHA, TIEPHO] MOTypacnaaa, YHEPTUs CBA3U aTOMHBIX siIep, IPU
OMUCAaHUM TMPABWIHLHO TPAKTOBAaTh (PUBMUECKUUA CMBICI HCMOJB3YEMBIX BEJIMYMH, HX
0003HAUEHHS M €IUHUILBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOLIUE JTaHHYIO (DU3MUECKYIO
BEJIMYUHY C JPYTUMU BETUUMHAMH, BBIYUCIISITH 3HAYCHUE (PU3NUECKON BETUIUHBL;

aHANM3UPOBaTh (U3MYECKHE TMPOLIECCHl M SIBICHMS, HUCIONb3YsS (PU3NYECKHE
3aKOHBl W MPUHIMUNOBL: 3aKOH OMa, 3aKOHBI MOCIEAOBATENIBHOIO W MapajieIbHOTO
COCAMHEHUs [MPOBOJHUKOB, 3akOoH JDkoyns—JIeHna, 3akoH 3JIEKTPOMAarHUTHOU
WHIYKUMU, 3aKOH TMPSMOJIUHEHHOTr0 paclpoOCTPAHEHUsI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MIPEJIOMJICHUSI CBETa, ypaBHEHUE DWHIITeHHA i GoTtodrddexTa, 3aKoH
COXPAHEHUS DHEPruM, 3aKOH COXPAHEHUS HUMIIyJbCa, 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsi/ia, 3aKOH COXpPaHEHHUs] MacCOBOT0 UMciia, MOocTyarkl bopa, 3akoH
pPaZMOaKTUBHOTO PacMajia, P 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €TO
MaTEeMaTU4eCKOe BEIPAKEHHUE U yCIOBUS (TPAHUIIBI, 007IaCTH ) MPUMEHUMOCTH;

OTpeNIeNATh HAMpaBICHUE BEKTOpAa MHAYKIIMM MAarHUTHOTO TOJs MPOBOJHHUKA C
TOKOM, CHJIbl AMrepa u cuiibl JIopeHa;

CTPOUTHh M OIMCHIBATh H300paX)KEHUE, CO3AaBAEMOE IUIOCKUM 3€pKalioM, TOHKOM
JIMH30M;

BBITNOJIHATH SKCIIEPUMEHTHI IO UCCIIENOBAHUIO (DU3NUYECKUX SBJIEHUN U MPOLIECCOB
C HCIOJb30BAHUEM TMPSMBIX M KOCBEHHBIX HM3MEpPEHHUil: mpu 3TOoM (HOpMYIHUPOBATH
npoOsieMy/3ajady M TUNOTE3y Y4e€OHOrO SKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJI0KEHHOTO 000PYI0BaHM S, TIPOBOJIUTH OTIBIT U (HOPMYJIUPOBATH BHIBOJIBL;

OCYILIECTBIISATh MPSMbIC U KOCBEHHBIC M3MEPEHUST (PU3NYECKUX BEIIMYUH, IIPU ITOM
BBIOMpATh ONTUMAIBHBIN CIIOCOO W3MEPEHUST M UCIOJIb30BaTh HW3BECTHBIE METOJIbI
OLIEHKH NOTPENTHOCTEN U3MEPEHUM;



WCCIIEIOBaTh 3aBHCUMOCTH (PU3UYECKMX BEIMYUH C HCIOIB30BAHHEM MPSIMBIX
U3MEpPEHUIl: TpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (HUKCHUPOBAaTh pPE3yJIbTaThl
MOJTy9€HHOM 3aBUCUMOCTH (DM3WYECKUX BEIMYUH B BHUJAE TaONHIl M TpaduKOB, IeNaTh
BBIBO/IBI 110 pe3yJIbTaTaM HCCIIEeIOBAHUS;

coOnrofaTh mpaBujia O€30MacHOrO Tpyda MHpH IPOBEIECHUM HCCIEJOBaHUM B
pamMKax y4yeOHOrO OSKCIEepUMEHTa, Y4YeOHO-HCCIENOBATENbCKOH H  MPOEKTHOU
JESTEIbHOCTH C HCHOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB U J1abOpaTOPHOTO
000pyI0BaHUS;

pemarh pacy€THBIC 3a/1a4u C SBHO 3a/laHHON (PU3MYECKON MOJENbI0, UCTIONB3YS
¢usnyeckue 3aKOHbl M TNPUHIUIBI, HA OCHOBE aHajlW3a YCIOBUS 3aJaud BBIOMPATH
(bU3HUECKYI0 MOJIENb, BBIICTATH (PU3MYECKUE BEIMYMHBI U (OPMYIIbI, HEOOXOIUMBIC
TUTsI €€ peleHus1, IPOBOIUTh PACYETHI U OIICHUBATh PEATbHOCTh MOJYYCHHOTO 3HAYCHHUS
(U3UYECKON BEIMYNHEI;

pemarb KayeCTBEHHBbIE 3a/lauyd: BBICTPauBaTh JIOTUYECKH HENPOTUBOPEUUBYIO
LENOYKy PAacCy>KIE€HUH ¢ OMopod Ha U3YYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH H
buznUecKue SBICHUS;

UCIOJIb30BaTh MPHU PEUICHUU Yy4eOHBIX 3a/lad COBpEMEHHbIE HH()OpPMAIMOHHBIC
TEXHOJIOTUM JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIpETAIMM W MPEIACTaBICHUS
y4eOHOM ¥ HAy4YHO-TIOMYyJSpHOW HH(OpPMAIMU, TOJNYYCHHONH U3  Pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(POPMAIIHIO;

OOBSACHATH MPUHIUIBI IEHCTBUS MAIIWH, MPHOOPOB W TEXHUYECKHX YCTPOMCTB,
pa3nnyaTrh yCIOBHS X O€30MIaCHOTO MCIIOIB30BAHMS B TIOBCEAHEBHOM KU3HM;

NPUBOAUTH TPUMEPHI BKJIAJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0OBSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTUI;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3MKE B MOBCEAHEBHOW >KU3HM IS
oOecrieueHuss 0€30MACHOCTH TMpU OOpalleHud C MpudopaMu U TEXHUYECKUMHU
yCTpOMCTBaMH, JJIsi COXpPaHEHHsI 3JI0pOBbS M COOJIIONECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYIKAIOLLEH CpEAE;

paboTarh B IpyNIe C BBINOJHEHUEM PA3IMYHBIX COIIMAIbHBIX POJIeH, IITaHUPOBATh
paboTy Tpynmbl, palUoOHAIBHO PpACHpeneisiTh OO0SI3aHHOCTH U IUIAHUPOBATh
JeSITEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJeKBaTHO OLEHUBATH BKJIAJ KaXIOTO U3
YYaCTHUKOB T'PYIIIbI B pEIIEHUE paccMaTpUBaeMon MpoOIeMbl.
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Paznea 1. DUBUKA U METOJAbI HAYYHOI'O ITO3ZHAHUA
e 3yuatp Hay4HBIC (aMIHIpHUYECKUX u
TEOPETHYECKUX) METOJbl TO3HAHUS OKPYKAIOIIETO
Mupa.
e OOcyXIaTh rpaHULbI MIPUMEHUMOCTH
®dusurkKa u (bu3NYECKUX 3aKOHOB U TEOPUH.
11 METOIbI 2 e PaGoTate B Tpymnme Mo MOArOTOBKE KOpoTkuX | bubmmorexa [JOK
' Hay9IHOTO cooOLeHnit 0 poian W MecTe (u3ukM B Hayke m B | https://m.edsoo.ru/7f41bf72
MO3HAHUA MPaKTUYECKON JIeITEIbHOCTH JIOJEH.
e J[eMOHCTpUPOBATh AHAJIOTOBBIE H ITU(POBHIC
W3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.
e OcBauBaTh OCHOBHbIE NpPHUEMBI pPabOTBl ¢
uudpoBoit 1abopaTopueit o Gpu3MKe.
Hroro no paszneny 2
Pasznen 2. MEXAHUKA
e [IpoBoauth SKCIIEPUMEHTHI: n3y4atb
HEPAaBHOMEPHOE [IBIJKCHHE C IICJIbI0 OIMpeIeTeHus
MTHOBEHHOM CKOpPOCTH; MCCJIEA0BATh COOTHOLICHUS
MEX My TsIMU PO ICHHBIMU TEJIOM 3a | bubnuoreka [IOK
2.1 Kunemartuka 5 Y y ’ poua 1

MIOCJIEI0BATENbHbIE PaBHbIE TPOMEKYTKA BPEMEHHU MPHU
PaBHOYCKOPEHHOM JIBUYKEHHH C HadyaJIbHOW CKOPOCTHIO,
pPaBHOM HYJIIO; M3y4yaTh JBH)KEHUE IIApUKa B BS3KOU
KUJKOCTH; W3y4aTh JBWIXKEHHE Teja, OpOIIEHHOTO
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TOPU30HTAJIBHO.

e OOBIACHATHP OCHOBHBIC TPHUHIIUIBI JIEUCTBUS
TEeXHUYECKHX YCTPOMCTB, TaKUX KakK: CIHUIOMETP,
LIENTHbIE U PEMEHHBIE MEPElauu JBUXKECHUS, U YCIOBUHN
BX 0€e30I1aCHOT0 MCIIOJIb30BaHUS B IOBCEIHEBHOI
JKU3HH.

e PemaTth pacu€THbIE 3aJa4ud C SBHO 3aJaHHOU
(bu3NYeCKOil MOJENTBI0 C HUCHOJIB30BAHUEM OCHOBHBIX
(bopMyJ1 KHHEMATHKH.

e CTpouTh u aHAIM3UPOBATH rpaduku
3aBHUCHUMOCTEH KHHEMaTHYECKHX BEJIUYHH OT BPEMEHHU
TUISt PaBHOMEPHOTO u PaBHOYCKOPEHHOTO

MPSMOJTMHEHHOTO JIBH>KCHHUS.

e Pacno3HaBaTh u3MYeCcKue SIBICHUS B Y4EOHBIX
OMBITAX M OKPYXKAWIIeH JKU3HH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE pSMOJIMHEITHO JBUKECHHE,
CcBOOOHOE Ta/ICHUE Tell, IBUKEHUE 110 OKPYKHOCTH.

e OnuchiBaTh ~ MEXaHUYECKOEe  JIBIKEHHE  C
UCIOJIb30BaHUEM (U3UYECKUX BEJIMYUH: KOOpIMHATA,
Iy Th, IEPEMEIIEHHUE, CKOPOCTh, YCKOPEHHUE.

e PaGotate B Trpynmax Tmpyd IJIAHUPOBAHUH,
MPOBEJICHUU W MHTEPIIPETAIIUN PE3YJIbTATOB ONBITOB H
aHanM3e JOMOJHUTEIBHBIX HCTOYHUKOB HHGOpMAIUH
10 TeMeE.

2.2

JluHaMuKa

e CpaBHUBATh MacChl B3aUMOJICHCTBYIOIINX TEJI.

e II3yuaTh 3aBUCUMOCTH CHWJIBI YIPYTrOCTH OT
nedopManuu; CpaBHUBATh CHJIBI TPEHUS  IOKOS,
KAaueHUS ¥ CKOJIbKCHHSL.

e OOBICHATH HEBECOMOCTD.

e [IpoBoauTh IKCIIEPUMEHT: HCCIICIOBATH
3aBUCUMOCTH CHJI  YIPYIOCTH, BO3HHKAIONIMX B
MpY>KHHE W PE3WHOBOM 00pasie, oT ux aedopmanuu;
U3ydaTh JBHKEHHE OpycKa M0 HAaKJIOHHOW IUIOCKOCTH,

bubnuorexa [JOK
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HCCIeIOBaTh YCIIOBUSL paBHOBECHUs] TBEPIOro Teia,
HMMEIOIIETO OCh BPAIIICHHUS.

e OOBSCHATH OCOOEHHOCTH PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO  NPSIMOJIMHEMHOTO  JIBU)KEHMS,
CBOOOJHOTO TAaJeHUsl TN, JBWIKEHHUS 1O OKPY>KHOCTH
Ha OCHOBe 3aKOoHOB HbIOTOHA, 3aKOHa BCEMHPHOTO
TATOTCHHUS.

e OOBSCHATH OCHOBHBIC MPUHIUIBI JACHCTBHS
MOIIAITHUKOB U UX MPAKTUUECKOTO MPUMEHEHHSI.

¢ OOBACHATDH JIBU)KEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

e Pemrath pacuéTHble 3amayd C SBHO 3aJIaHHOU
(U3HUECKON MOJENBI0 C HCIOJIB30BAHUEM OCHOBHBIX
3aKOHOB ¥ (JOPMYJT TUHAMHKHU.

e Pacno3HaBaTh (pU3WYECKHUE SBIICHHUS B yUYCOHBIX
OmbITaX M OKpY)KawoIle  JKU3HU:  HHEpuus,
B3aUMOJICHICTBHE TEII.

e AHanmu3upoBaTh (U3HUYECKHE TMPOILECCHl |
SIBJICHUSI C MCIOJIb30BAHUEM 3aKOHOB U MPHUHLHUIIOB:
3akoH BcemupHoro Ttiarorenus, [, II m III 3akoHBI
HeroToHa, mpUHLUN CYyNEpPHO3UIUMU CWII, MPUHLHUI
PaBHOMPABHOCTH MHEPITUAIBHBIX CUCTEM OTCUETA.

2.3

3aKOHEI
COXpaHEHHUSI B
MEXaHUKE

e [IpoBoauth SKCIIEPUMEHTHI: H3y4eHue
aOCOJIIOTHO HEYNpyroro yjaapa ¢ TOMOIIBIO JBYX
OJIMHAKOBEIX HUTSHBIX MasATHUKOB; HCCJI€JOBAHHUE CBSI3H
paboThl CHJIBI C M3MEHCHHEM MEXaHUYECKON JHEpPruu
TeJla Ha MPUMEPE PACTSIKEHUS PE3UHOBOrO KIyTa.

e OrneHuBaTh aOCOJIOTHBIE M OTHOCHUTEJIbHEIE
MOTPEIIHOCTH U3MEPEHU (PU3UUCCKUX BEITUYHH.

e Pemath pacu€THble 3aJaud C SBHO 3aJlaHHOMN
(U3HYECKON MOJNENBI0 C HCIOIB30BAHUEM OCHOBHBIX
3aKOHOB U ()OPMYJT TMHAMUKH U 3aKOHOB COXpaHEHUSI.

e PemmaTe KauyeCTBEHHBLIC 3aJauyM C OIOPOM Ha

bubnuorexa HOK
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u3ydeHHsle B pasgene  «MexaHuka»  3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKUE SBICHUS.

e OmnucbiBaTh ~ MEXAHUYECKOE  JIBUJKEHHE  C
UCIOJIb30BaHNEM (PU3NYECKUX BETUYMH: UMITYJIbC Tela,
KMHETUYECKasl DJHEprus, IOTEHUHAIbHAS DHEprusd,
MexaHu4deckas paboTa, MEXaHHMUeCcKasi MOIIHOCTb.

e AHanu3upoBaTh (PU3MUYECKHE IPOLECCHl U
SABJICHUS C UCIOJIB30BAaHUEM 3aKOHA COXPAHEHUs
MEXaHUYECKON DHEPIUH, 3aKOHA COXPAHECHUS UMITYJIbCA.

e OOBACHATb OCHOBHBIE NPUHIMIIBI ACHCTBUSA U
IIPAKTUYECKOTO NPUMEHEHUS! TEXHUYECKHX YCTPOICTB,
TaKUX KakK: BOJOMET, KONEP, MPYKUHHBIN MTUCTOJIET.

e OOBSCHATH JBUKEHHE paKeT C OINOpOM Ha
U3ydeHHble  (U3NYECKHE  BEIUYMHBI M 3aKOHBI
MEXaHHUKU.

e llcnonb3oBaTh MpU MOJATOTOBKE COOOLIEHHUI O
IIPUMEHEHUH  3aKOHOB  MEXaHUKM  COBPEMEHHBIX
MH(OPMaLIMOHHBIX TE€XHOJIOTUI JUTS IIOUCKa,
CTPYKTYPUPOBAaHUS, MHTEPIPETALIUU U IPEACTABICHUS
nH(pOpMallUK, KPUTUYECKUH aHaIU3  MOJy4yaeMou
nH(popMaluu

e [IpoBonuts KOCBEHHbIE U3MEpPEHMUS,
UCCIIEJIOBAHUSl 3aBUCUMOCTEH (U3MUECKUX BEJIMYMH,
IIPOBEPKY NPEUIOKEHHBIX THIIOTES.

Uroro no pazgeny
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Pazgea 3. MOJIEKYJISAPHA

A PU3UKA U TEPMOJNHAMUKA

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOMI
TEOPUHU

3.1

e [IpoBOIUTH SKCIIEPUMEHTHI.: ONPEACICHUE MACCHI
BO3/lyXa B KJIACCHOW KOMHAaT€ Ha OCHOBE HU3MEPEHUH
00bEMa KOMHATHI, TaBJICHUS ¥ TEMIIEPaTyphl BO3AyXa B
HEli; UCClIeJOBaHUE 3aBUCHMOCTH MEXKIy MapameTpaMu
COCTOSIHUSI pa3pekKEHHOTO Ta3a.

e OneHuBaTh aOCOJIOTHBIE M OTHOCHUTCIBHBIC

bubnuorexa [JOK
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MOTPEIIHOCTH U3MEPEHUN PU3NIECKUX BEIUYUH.

e OOBSCHATHP OCHOBHBIC NPHUHIUIIBI JIEHCTBHUI
TepMOMeTpa U GapoMeTpa M yCIOBUH MX 0€30MacHOro
WCII0JIb30BaHUsI B IOBCETHEBHOM JKU3HHU.

e Pacno3HaBaTh u3nMYeCKue SIBICHUS B YUEOHBIX
ONMbITAX M  OKpyXatomen  xusHu:  auddysus,
OpOYHOBCKOE JIBUKCHUE.

e OnuceiBaTh TEIJIOBbIE SIBIICHUS C
HCII0JIb30BaHUEM (PM3NUYECKUX BEJIMUYMH: JaBJICHUE T'a3a,
TeMIiepatypa, CpeAHssi  KUHETHYecKas  SHeprus
Xa0THYECKOr 0 JBUKEHUS MOJIEKYJI,
CpeAHEKBaApaTU4YHAsi CKOPOCTh MOJIEKYI.

e AHanu3upoBaTh (U3MYECKHE IPOLECCH U
apiaeHnsa ¢ ucrons3oBanneM MKT, ra3oBEIX 3aKOHOB,
CBSI3M CpEHEH KMHETUYECKOW HHEpPrud TEIIOBOIO
JBY>KEHUSI MOJICKYJI ¢ a0COJIFOTHOM TeMIepaTypoil.

e Pemath pacy€THble 3aJjauM C SBHO 3aJaHHOMN
¢u3nyeckoil MOJENIbI0 C HCIOIb30BAHHUEM OCHOBHBIX
nosioxeHnit MKT, 3akoHOB 1 (opMys MOJIEKYJISIpHON
bu3uku.

e PaGoTtate B Tpynmax mpu IUIAaHUPOBAHHH,
MIPOBE/ICHUU U UHTEPIIPETALlUU PE3yIbTaTOB OMBITOB U
aHanM3e JOMOJHUTEIBHBIX HCTOYHUKOB HHGOpMAIUH
110 TEME.

3.2

OCHOBBI
TEPMOJMHAMUKH

10

e [IpoBOAUTH SKCIIEPUMEHT: U3MEPEHUE YJIEIBHOM
TEMJI0EMKOCTH BELLECTBA.

e OnenuBaTh aOCOJIIOTHBIE H OTHOCHUTEIBHBIE
MOTPEIIHOCTH U3MEPEHUN (PU3UUECKUX BETUUHH.

e ll3yyaTh MOjENM MapoBO TypOWHBI, JBUTATEISA
BHYTPEHHEI0 CrOpaHUsl, PEaKTUBHOI'O JABUTATEIIS.

o OOBSCHATH TPUHIUIBI JCUCTBUS W YCIOBHS
0€30MMacHOTO HCIIOJIIb30BAHUS B MOBCETHEBHOW >KH3HU
JIBUTATeNsl  BHYTPEHHETO  CrOpaHusi,  OBITOBOIO

bubnuorexa [JOK
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XOJIOMIIbHUKA, KOHIUIIMOHEDPA.

e OnuceiBaTh CBOMCTBA T€J U TEIUIOBBIX SIBJICHUH
C HCIOJb30BaHUEM (U3NYECKUX BEIUYUH: JaBJICHUE
rasa, TeMreparypa, KOJU4ecTBO TEIJIOThl, BHYTPEHHSA
sHeprus, pabora rasa.

e Pemath pacyéTHble 3ajaud C SBHO 33JaHHOMN
¢bu3nyeckoil MOJENIbI0 C HCHOIB30BAHHEM OCHOBHBIX
3aKOHOB U (QOpMyl MOJEKYJIpHOW (U3MKH U
TEPMOJMHAMUKH.

e Pemiarh KayecTBEHHbIE 3aJlayd C ONOpPOM Ha
u3ydeHHble B pazgene «MonekynspHas ¢u3uKa u
TEpMOJAMHAMUKA»  3aKOHbl,  3aKOHOMEPHOCTH U
¢busnyeckue sIBICHUS.

e PaGoTtatp B rpymnmnax npu aHanusze
JOTIOTHUTEIHHBIX HCTOUHUKOB HH(OPMAIIUH TI0 TEME.

3.3

ArperaTHble
COCTOSIHHS
BEIIECTBRA.
®da3oBEIe
Mepexoabl

e [IpoBoauts 9KCIIEPUMEHT: U3MEepEeHHE
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3AYXa.

e OueHuBaTh aOCONIIOTHBIE U OTHOCHUTEIbHBIC
MOTPEIIHOCTH U3MEPEHUN PU3NIECKUX BETUYUH.

e ll3yyate  CBOMCTBAa  HACBIIICHHBIX  IapOB,
CIIOCOOOB N3MEPEHUS BIAXKHOCTH.

e HaOniogaTh  KuINeHHWE TpU  MOHUIKECHHOM
NIaBJICHUH, HATPEBAHUE U IJIABICHUE KPUCTAININYECKOTO
BEILECTBA.

e OOBSCHATH NPUHLUIBI JIEUCTBUS M YCIOBHS
0€30MacCHOTO MCIIOJIb30BaHUsI B MOBCEIHEBHON KU3HU
TUTPOMETPa, ICUXPOMETPA, KAJIOPUMETPA.

e lI3yyaTh TEXHOJOTUU MOJIYYEHUS COBPEMEHHBIX
MaTepUaoB, B TOM YUCJIE HAHOMATEPUAJIOB.

e Pemate pacu€rtHble 3aJaud C SIBHO 3aJlaHHOM
¢bu3MUecKoil MOJENbI0 C MCIOJIb30BAHUEM YpPaBHEHHS
TEIUIOBOTO OalaHca.

e PemaTh KadyecTBEHHbBIE 33/laud C OMOpPOil Ha

bu6nmunorexa [IOK
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W3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PUIUUECKUE
SIBJICHUS 10 TEME.

e Pacrnio3HaBath (pusnyeckue SBICHUSA B y4EOHBIX
OTIBITaX M OKPY’KAOIIEH KU3HU: nedopMarus TBEPIBIX
T€Jl, HarpeBaHMe W OXJaXJICHUE TeJl, W3MEHEHHE
arperaTHBIX COCTOSIHUI BeIecTBa M OOBSICHATH MX HA
OCHOBE 3aKOHOB ¥ (POPMYJT MOJNEKYJISIPHON (PUBHUKH.

e lcnonp3oBaTh WHGOPMAIMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKAa, CTPYKTYpUpOBAaHHS, WHTEpHpPETAluu U
IpeAcTaBiIeHUss  MHPOpMAUUM  NpU  TOJATOTOBKE
COOOIIEHNH O TNPUMEHEHHH 3aKOHOB MOJIEKYJISPHOM
(GU3MKH U TEPMOJMHAMHUKHU B TEXHUKE U TEXHOJIOTHSX.

Htoro mo pasnemny

24

Paspea 4. JIEKTPOJNMHAMMUKA

4.1

DJIeKTpOCTaTUKA

10

e [IpoBonuth JKCIIEPUMEHT: U3MEpEHUE
NEKTPOEMKOCTH KOHIEHCATOPA.

e OueHuBaTh aOCONIIOTHBIE U OTHOCHUTEIbHBIC
MOTPEIIHOCTH U3MEPEHUN PU3NIECKUX BETUYUH.

e l3yyaTep npUHUUIBI ACHCTBUSA JJIEKTPOCKOIA,
JIEKTPOMETPA, KOHIAECHCATOPA.

e lI3yuaThb MPUHIUIBI JEUCTBUS U  YCIOBHS
0€30MacHOTO MPUMEHEHHUS B TMPAKTUYECKOW KHU3HHU,
KOIMPOBAJILHOI O anmapara, CTpyHWHOro MpuHTEpa.

e PaccmarpuBath ¢dusnyeckue OCHOBaHUsA
AJIEKTPOCTATUYECKOU 3aIIUTHI u 3a3€MJICHHUS
AIIEKTPOTPUOOPOB.

e Pemiare pacu€rHble 3ajJadyd C SIBHO 3aJlaHHOU
¢u3nyecKoil MOJENbI0 C MCHOIb30BAHUEM OCHOBHBIX
3aKOHOB ¥ (JOPMYJI IEKTPOCTATHKH.

e Pemath KayecTBEHHbIE 3aJayd C OIOPOM Ha
M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (HU3UYECKHE
SIBJICHUS DJIEKTPOCTATUKH.

bubnnotexa IIOK
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e Pacno3HaBaTh u3nMYeCKuE SIBICHUS B YUEOHBIX
ONBITaX M OKPYXKAIOIIEH XU3HM: DJIEKTPU3ALMSA Tell,
B3aMMO/JICHCTBUE 3apsiioB U OOBSICHEHHE MX HAa OCHOBE
3aKOHOB U ()OPMYJI ANEKTPOCTATUKH.

e OnuceiBaTh M3y4YECHHBIE CBOMCTBA BEIIECTBA M
AIEKTPUUECKUX SBJICHUI c HCII0JIb30BAaHUEM
¢bu3nyecKkux  BENMYMH:  DJIEKTPUUECKUH  3apsil,
HaNpsDKEHHOCTh  3JIEKTPUYECKOro MO0, IOTEHIuall,
Pa3HOCTb TOTEHLIMAJIOB, AIEKTPOEMKOCTb.

e AHanu3upoBaTh  (puzMYecKkHe HpoLecch U
SBJICHUS] C MCIIOJIb30BaHHMEM (HU3MUECKUX 3aKOHOB:
3aKOHAa COXPAHEHMs JIEKTPUYECKOTO 3apsizia, 3aKoHa
Kynona.

e PabGorath B rpynnax npu aHaJINu3e
JOMOJIHUTENbHBIX ~ MCTOYHUKOB  MHpOpMALMU |
MOJrOTOBKE COOOLIEHHH O MPOSIBICHUH 3aKOHOB
NIEKTPOCTATUKU B OKPY KAIOIIEH KU3HU U IPUMEHEHUNU
UX B TEXHHKE.

4.2

ITocTosHHBIH
ANEKTPUYUECKUI
TOK. TOKH B
pa3INYHBIX
cpenax

12

e [IpoBonuth IKCTIEPUMEHTHI: H3yUYCHHE
CMEIIAaHHOTO COCIUHEHUS PE3UCTOPOB; H3MEPEHUE
OJIC wucTouyHMKa TOKa ¥ €ro  BHYTPEHHETO
COTIPOTHUBIICHHUS, HAOJIIOICHUE IEKTPOJIN3a.

e OneHuBaTh aOCOJIIOTHBIE M OTHOCHUTCIIBHEIC
MOTPEIIHOCTH U3MEPEHUN (PU3HUUECKUX BETUUHH.

e OOBSICHATH NPUHIMIBLI JACHCTBUS W YCJIOBHS
0€301acHOTO TMPUMEHEHHS aMIliepMeTpa, BOJBTMETpA,
peocTaTa, UICTOYHUKOB TOKA, JIEKTPOHATPEBATEIbHBIX U
AIEKTPOOCBETUTEIBHBIX npudopoB, TEPMOMETPA
COTNPOTUBIICHUS, BAaKYyMHOTO AHOJA, TEPMHUCTOPOB H
($hOTOpPE3UCTOPOB, MOy POBOTHUKOBBIX JIHOJIOB,
raJibBaHHKH.

e Pemath pacuéTHble 3alayd C SBHO 3a/IaHHOU
(U3HYEeCKON MOJENBI0 C HCIOIB30BAHUEM OCHOBHBIX
3aKOHOB U dhopmyn TEMBI «ITocTOsTHHBIM

bu6nunorexa [IOK
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BIEKTPUUECKUHN TOK).

e Pacno3HaBaTh u3nMYeCKUE SIBICHUS B YUEOHBIX
ONBITAX M OKPYXAWMIICH JKU3HU: DIIEKTpUUYECKas
MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XHUMUUYECKOE,
MarHUTHOE JEHCTBUS TOKA.

e AHaIM3UPOBATH DJIEKTPUUYECKUE SBJICHUS U
mpouecchl B IEMSIX  MOCTOSIHHOIO  TOKa  C
HCMOJIb30BAaHUEM 3aKOHOB: 3aKOH Owma,
3aKOHOMEPHOCTHU MOCIEA0BATENHHOTO U apaJJIEILHOTO
COEIMHEHUS TPOBOJHUKOB, 3aKOH J[koynsa-Jlenua.

e OnuceiBaTh HM3yYECHHBbIE CBOWCTBA BEIIECTB U
ANEKTPUUECKUX SABJICHUU c HCII0JIb30BAaHUEM
(U3HYECKUX BEIWYMH: ODIICKTPUYECKUU 3apsj, cuja
TOKa, DJJEKTPUYECKOE HAMNPSHKEHUE, DSICKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh noTeHImatoB, J/C, padora
TOKa, MOIIIHOCTh TOKa.

e licnonp3oBath HMHPOPMAIMOHHBIE TEXHOJIOTHH
JUISL TIOMCKA, CTPYKTypPHPOBAaHUS, WHTEPIPETAMH U
MpeACTaBieHUsT  MHPOpMANMA  TPH  MOATOTOBKE
COOOIIEHUH O MPUMEHEHUU 3aKOHOB TTOCTOSTHHOTO TOKa
B TEXHUKE U TEXHOJIOTUSIX.

Hroro no pazneny
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Pazgen 1. JIEKTPO/JU

HAMUKA

11

MarnutHoe mose.
DJIEKTPOMArHuTH
as UHAYKIUs

11 1 3

e [IpoBOANUTH IKCIIEPUMEHTHI: H3YyUYEHUE MArHUTHOIO
IoJiA KaTylIKH C TOKOM; HCCIEIOBaHHE JEHCTBUSA
IIOCTOSIHHOT'O MarHuTa Ha PaMKy C TOKOM; HCCJIEIOBaHUE
ABJICHUS DJIEKTPOMATHUTHOW MHIYKLIHH.

e OueHuBaTh  aOCONIOTHBIE U OTHOCHUTEJIbHbBIE
HOTPEIIHOCTH U3MEPEHUN PU3NUECKUX BETUYHH.

e OOBACHATP MNPUHIMIBI JCUCTBUS H
0€30I1acHOTO  NPUMEHEHUsI  MOCTOSHHBIX
JIEKTPOMATrHUTOB, AJIEKTPOIBUraTes,
3JIEeMEHTAPHBIX YaCTHI], UHIYKIIMOHHOH MeuH.

e PemaTp pacuy€THbIe 3aJa4un HA IPUMEHEHHE (GOPMYIT
TeMBbl «MarHuTHoe noJie. DIEKTPOMarHUuTHasE MHAY KIS

e Pemarp KadecTBEHHBIE 3aJadyd C ONOpPOM Ha
U3yYEHHbIE 3aKOHBl, 3aKOHOMEPHOCTH M (U3HUECKue
ABJIEHUs TeMbl «MaruutHoe 1mnose. OJIEKTPOMAarHUTHas
UHIYKIHSD.

e Ompenendars HampaslI€HUE BEKTOpa HMHAYKLUU
MarHMTHOIO MOJIS NPOBOJHUKA C TOKOM, CHJIBl AMIlepa U
cuiibl JIopeHna.

e PacnosHaBaTth ¢u3nMyeckue SBICHUS B Y4EOHBIX
ONBITaX W  OKPYXAoIIeH KU3HHU:  B3aUMOJEHCTBUE
MarHuToB,  JJEKTPOMarHUTHasT  WMHAYKLUS,  JI€HCTBUE
MarHMTHOTO MOJsl HA MPOBOJAHUK C TOKOM U JIBMXKYIIMHCA

yCJIOBUSA
MAarHuTOB,
YCKOpHTENEH
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3apsj.

e AHamM3UpOBaTh JJIEKTPOMATHUTHBIE SABJIEHUS C
MCIOJIb30BAHUEM 3aKOHA 3JIEKTPOMArHUTHON UHYKIIUH.

e OnuceiBaTh U3YYECHHBIE CBOWCTBAa BEIIECTB U
ANEKTPOMArHUTHBIX SIBIICHUH C HCIOIb30BaHUEM
bu3MUEeCKUX BEIWYWH: WHIYKIHMS MarHUTHOTO TOJS, CHJIa
Awmmnepa, cuna JlopeHiia, MHIYKTUBHOCTb KaTylIKU, SHEPTUs
3JIEKTPUUYECKOTO U MAarHUTHOT'O MOJICH.

Wroro no pasgeny

11

Paszpnea 2. KOJIEBAHUSA U1 BOJIHbI

2.1

Mexaanueckue n
3JEKTPOMATrHUTH
ple KOJIcOaHUSA

e llccnenoBath mapamMeTphl KOIEOATEIBHOW CHCTEMBI —
Nepuoj], 4YacTtoTy, aMIUIMTyAy M a3y KkojebaHuit
(Mpy>KMHHBIM U/UIIU MaTEMAaTUYECKUI MAsITHUK).

e HalOmromate 3aTyxaromiue KojieOaHusl.

e HccnenoBath CBOMCTBA BBIHYK/JIEHHBIX KOJIEOaHUI.

e HaOmronaTh pe3oHaHC.

e [IpoBoauth IKCIIEPUMEHT: UCCIIeIOBAHHE
3aBUCUMOCTH MEPHOJIa MabIX KoJeOaHu rpy3a Ha HUTH OT
JUIMHBI HUTU M MaccChl T'py3a; HCCleJOBaHUE MEePEMEHHOTO
TOKa B [eNM U3 [OCJIEI0BAaTeIbHO  COEIMHEHHBIX
KOHJCHCATOPa, KaTyIIKU U pe3UCcTopa.

e OnenuBath  aOCONIOTHBIE M OTHOCUTEJIBHBIE
MOTPEIIHOCTH U3MEPEHUN (PU3NICCKUX BEITUIHH.

e OOBACHATH NPUHLUMIBI JEHCTBUS U YCJIOBUSA
0e30MacHOro  IPUMEHEHUs  AIEKTPUUYECKOTrO  3BOHKA,
reHeparopa NepeMEHHOTO TOKa, IMHUI AJIEKTporepeaay.

e Pemarhs pacu€THple 3a4aud C SIBHO 3aJaHHOMU
bu3ndyecKkoil MOJENbI0 C HUCIOJIB30BAHHEM OCHOBHBIX
3aKOHOB U (OpMyJ, OIHUCHIBAIOIIUX MEXAaHUYECKUE U
AJIEKTPOMATrHUTHBIE KOJICOaHMSI.

e OmnuchBaTh MEXAaHUYECKHE M DJICKTPOMATHUTHBIC
KoIeOaHUs C WCHOIb30BaHHWEM (DM3MUECKHX BEIHYHUH:

bubnnoreka
HOK
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NepuoJ M 4YacrtoTa KoyebaHuii, ammumTyga W ¢asa
KoJebOaHui, 3apsl M CWia TOKa B TapMOHUYECKHX
AJIEKTPOMATHUTHBIX KOJIEOAHUSIX.

e Pemath kadecTBEHHBIE 3aJaud C ONOPON Ha
M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH, OIMMCHIBAIOIINE
MEXaHHYECKUE U IJIEKTPOMArHUTHEIC KOJICOaHMsI.

e PaGorars B rpymmax Tpu  IUIAaHUPOBAHUH,
NPOBEJCHUU M HHTEPIPETALMN PE3yJbTaTOB OMBITOB, M
aHaju3e JOIMOJHHUTENbHBIX HCTOYHHUKOB HH(OpMALUU TIO
TeMeE.

2.2

Mexaanueckue n
3JIEKTPOMATHUTH
BbI€ BOJHEI

e M3yuath  oOpa3oBaHME€ U  pPacIpOCTpPAHEHHUE
MOIIEPEYHBIX U NPOJOIBHBIX BOJIH.

e HaGmrogats OTpaKE€HUE u MIpeJIOMIICHHUE,
uHTepdepeHIIo U TU(PPAKINIO MEXaHHUYECKHUX BOJIH.

e HalGmronaTh CBSI3M IPOMKOCTH 3ByKa M BBICOTHI TOHA
C AaMIUIMTYAOH W 4YacTOoTOM KojebaHUil, 3BYKOBOTO
pe30oHaHca.

e llccnenoBarh CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH:
OTpakeHHe, IMpelloMIIeHHe, Nojspu3anus, Iudpaxius,
uHTepepeHus.

e II3yyath ycCHOBUS H3Iy4EHHs DIEKTPOMATHUTHBIX
BOJIH, B3aWMHOW opueHTanmuu BekTopoB E, B, v B
IEKTPOMATHUTHON BOJIHE.

e ll3yyaTh npuUMEHEHUE 3IEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

o OOBSACHATH NPUHIMIBI JEHCTBUS U YCIOBUS
0e30MacHOT0 TMPUMEHEHHUSI MY3BIKAJIbHBIX HHCTPYMEHTOB,
YJIBTPa3BYKOBOM JMArHOCTUKM B TEXHUKE W MEJULUHE,
pagapa,  paaMoONpUEMHHUKA,  TEJIEBU30pa,  AHTEHHBI,
tenepona, CBU-neywn.

e Pemiate pacu€THble M KA4eCTBEHHBIE 3aJayd C
OIIOpOM Ha W3YyYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH,
ONUCBHIBAKOIIME  PACIPOCTPAHEHUE  MEXaHUYECKUX H

bubnnoreka
HOK
https://m.edsoo.ru
[7f41c97c



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

AJIEKTPOMArHUTHBIX BOJIH.

e lcnonp3oBaTh WHGOPMANMOHHBIC TEXHOJIOTHH JUJIS
MIOWCKa, CTPYKTYypUPOBaHHSI, UHTEPIPETAIINH u
npeacTaBieHus] HHGOPMAIMU TPU MOATOTOBKE COOOIIECHUI
00 UCTIOJIb30BaHUU DJIEKTPOMArHUTHBIX BOJH B TEXHUKE.

e Y4acTBOBaTh B JUCKYCCHU 00 3IIEKTPOMArHHTHOM
3arpsi3HEHUU OKPYXKAIOIIEH CpPe/Ibl.

e PaGorars B rpymmax Tpu  IUIAaHUPOBAHUH,
POBEICHUU W WHTEPIPETANUHA PE3yIbTATOB OIBITOB H
aHaJIM3e JOMOJHHUTEIBHBIX WCTOYHUKOB HH(POPMAIMU IO
TEMe.

2.3

Ormruka

10

e 3yuaTh SBICHME MOJHOIO BHYTPEHHETO OTPAKEHUS,
€ro IPUMEHEHUE B CBETOBOJE.

e [I3yyaTh MOJEIM MUKPOCKOIIA, TEIECKOIIA.

e [lonyuaTb cCHEKTp C TIIOMOIUBIO MPU3MBI U
T (OPaAKIIMOHHON PEIIETKH.

e lI3MepATh nOKa3aTeNN NPEIOMIIEHUS CTEKIA.

e HccnenoBath cBOICTBa M300paXkeHUH B JIMH3AX.

e OOBSACHATH TNPUHIMIBI ACHCTBUS U YCIOBHS
0e301macHOr0 TMPUMEHEHHs] OYKOB, JyIbI, (oToammapara,
IPOEKIMOHHOTO  amnmapara, MHUKpPOCKOIA,  TeJEeCKOINa,
BOJIOKOHHOM OIITHKH, IUpPaKIHOHHOMN pEIIETKY,
HOJIAPOU .

e PemaTh pacu€THble 3aJaud C SIBHO 3aJaHHOU
¢u3nyeckoil MoOJenbl0 € HCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U ()OPMYJI F€OMETPUUECKOM ONTUKH.

e CTpouTh U ONUCHIBaTh M300pakKeHUs, CO3/aBacMble
IIJIOCKUM 3€pKaJioM, TOHKOM JINH3011.

e PaccmarpuBath npeebl NPUMEHUMOCTHU
T€OMETPHUUECKON ONTHKH.
e Pacno3HaBaTh busnueckue SIBJICHUS

B ONbITAX M OKPYXAKOUIEH KU3HU: MPAMOJIUHEHHOE
pPacIpOCTPAaHEHUE  CBETa,  OTPAKEHHUE,  INPEIOMICHHE,

bu6mmorexa I[IOK
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uHTephepeHIus, audpaknus ¢ NOJApU3aIUsA  CBETa,
JIMICTICPCHSI CBETA.

e I3yuath YCIIOBHS HaAOJIIOICHUS
MaKCUMyMOB ¥ MHHUMYMOB B UWHTep(epeHIIMOHHON
KapTHHE OT ABYX CHUH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.
VYcnoBust HaOIOICHUS TIIaBHBIX MAKCUMYMOB TIPH TaICHHN
MOHOXPOMATHUYECKOT0 CBETa Ha TU(DPAKIIUOHHYIO PEIIETKY.

e AHamu3MpOBaThH ONTUYECKHUE SIBIICHUS c
UCIIOJIb30BAHUEM  3aKOHOB:  33aKOH  NPSMOJIMHEHHOTO
pacnpoCTpaHEHUs CBETa, 3aKOHBI OTPAXKEHUS CBETa, 3aKOHBI
NPEJIOMIICHHUS CBETA.

e OmnuchIBaTh ONTHYECKUE SBJICHUS C UCIIOJIB30BAHUEM
du3nIecKuX BeIUIHH: (DOKYCHOE PACCTOSIHUAE U ONTHYECKAs
CHJIA JIMH3HI.

Hroro no pazneny

24

Pasnea 3. OCHOBBI CIEIUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH

e Pemarh KadecTBEHHblE 3aJayd C OMNOpOMl Ha
n3yueHHsle nocrynarsl CTO.

OcHoBBI Bubnurorexa
. e lcnonp3oBaTh WHGOPMAIMOHHBIC TEXHOJIOTUH IS
3.1 | SemmaIbHOn 4 TIOWICKa, CTPYKTYpUPOBAHHSI, UHTEPIPETAIINH u HOK
TEOpUHU N https://m.edsoo.ru
OTHOCHTEIEHOCTH npeJjicTaBiaeHus] HHPOPMAILUU TIPU MOATOTOBKE COOOIIEHUH | /741197
0 TpaHUIaX NPUMEHHUMOCTH KJIACCHYECKON MEeXaHUKU U
ocHoBax CTO.
Hroro no pasnenry 4
Pa3znen 4. KBAHTOBASI ®U3UKA
e Habmronate ¢potord(PexT Ha yCTaHOBKE C IIUHKOBOU
IIJIACTUHOM.
DneMeHTsI e lccnenoBarh 3aKoHBI BHEIIHETO (oTodhPeKTa. bubnnorexa
4.1 | KBaHTOBOM 6 e OOBSCHATH  OCHOBHBIE  MPHUHIMIBI  JEHCTBUSA ]ﬁ[tt?)gllm eds00 ru
OTITHKH TEXHUYECKUX  yCTPOHCTB, ~Takux Kak: (OTOIIEMEHT, | 17f21:97c '

dboTonaTUMK, COTHEUHAsS OaTapes, CBETOANO; U YCIOBUN UX
0€30MacHOTO MPUMEHEHHS B TPAKTHYCCKOMN JKHU3HH.
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e Pemate pacu€THple 3amaud C SIBHO 3a/IaHHOM
¢u3MUecKoil MOAENBI0 C HCIOJB30BAHUEM OCHOBHBIX
3aKOHOB H ()OPMYJT KBAHTOBOW OTITHKH.

e PemaTe KauyecTBEHHBIE 3aJadyd C ONOpPOH HA
U3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOI ONTHKH.

e Pacno3HaBath (u3nMUecKue SBICHUS B Y4eOHBIX
OTIBITAX: (doTosMeKTpHUECKUit ek, CBETOBOE
JIaBJICHUE.

e OmnuceiBaTh M3YYCHHBIC KBAHTOBBIC SBICHHUA W
IPOLECCHl C HCHOJb30BAaHMEM (HU3MYECKHX BEIUYUH:
CKOPOCTb JJIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJHBI U
4acTOTa CBETA, SHEPTHUsl M UMITYJIbC (DOTOHA.

e l3yuaTts Mmoaenu onbita Pezepdopaa.

e [IpoBoauTh  BSKCIEPUMEHT IO  HAOJIIOJIEHHIO
JIMHENYaTOro CIEKTpa.

e OnenuBarh  aOCONIOTHBIE U OTHOCHTENIbHBIC
HOTPELIHOCTH U3MEPEeHUH (PU3NUECKUX BETHYHUH.

e I3yuyate Mogenu aroma: ToMcOHa, IUIAHETAPHYIO
MOJeJIb aTOMa, MOJIeNb aToma bopa.

e lI3yuyarh cieKTp ypOBHEM 3HEPTUM aTOMa BOLOPOJIA.

~ . | bubmmorexa
e OOBSACHATH TPUHIHUIBI JEHUCTBHS W  YCIOBHUM 110K
4.2 | Crpoenue aToma 0€e30I1acHOTO MIPUMEHEHUS CIIEKTPOCKOIIA, NA3€Pa, | une-//m.edsoo.ru
KBAHTOBOT'O KOMIIBIOTEPA. /7§41c97¢
e PemaTh KayeCTBEHHbIE 3aJlayd C OINOPOM Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3HUYECKHUE
sBieHus o TeMe « CTpoeHHue aToMay.
e Pacno3HaBaTh ¢dusnueckue SBJICHUS
B YUEOHBIX OIBITaX: BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa
U3ITy4YCHUSI.
e AHanu3upoBaTh KBAHTOBBIE MPOIECCHI "
SIBJICHUS C HCII0JIb30BaHUEM OCTYJaTOB bopa.
431 A e l3ydarh 3KCIIEPUMEHTHI, JTOKA3bIBAIOIINE CIIOKHOCTh | bubnuoreka
. TOMHOE SIJIPO
CTPOEHUSI AaTOMHOTO s/ipa. HOK
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e HccnenoBath  Tpeku  yacTul (IO TOTOBBIM
dororpadusim).

e l3yuaTh simepHBIE CUIIBL, SIAEPHBIE PEAKIIMU CHUHTE3a
U pacraja, TepMOsIEPHOIO CUHTE3A.

e M3yuaTh HYKJIOHHYIO Mojenb sapa leiizenOepra-
NBaHeHKo.

e OOBACHATH YCTPOWCTBO U NPUMEHEHHE JI03UMETPA,
KaMepbl Bunbcona, siiepHOro peakropa, aTOMHON OOMOBI.

e Pemarp 3amaun ¢ onopoil Ha NOJyYEHHBIE 3HAHUS, B
T.4. O 3apsi/ie U MacCOBOM YUCIIE SPA.

e PacnoszHaBaTh (Qu3nyeckue SBIEHUS B Yy4EOHBIX
ONbITAX M B OKpY)KaIOIIEH JKU3HU: €CTECTBEHHAs U
HCKYCCTBEHHAs paJJMOaKTUBHOCTb.

e OnuchiBaTh KBAaHTOBBIE SBJIEHUS M IPOLECCHl C
HCII0JIb30BaHUEM buznyecKux BEJIMYMH: epuos
noJlypacriaja, SHeprus CBsI3U aTOMHBIX siJiep, 1e(eKT MacChl
aapa.

e AHanu3upoBaTh  TpPOLECChl U SIBICHUS  C
MCIIOJIb30BaHUEM 3aKOHOB M MOCTYJIATOB: 3aKOH COXPaHEHUS
JNEKTPUYECKOTO 3apsja, 3aKOH COXPAaHEHHS MacCOBOTO
YucIa, nocTynatsl bopa, 3aKoH paJiioakTUBHOTO pacmaja.

e VYuactBoBaTh B  paboTe  Kpyrjioro  CcToJsa
«DPyHIaMEHTAIbHbIE B3aUMOJICHUCTBUSL. Ennncrtso
(bu3nuecKoil KapTUHBI MUPAY.

e lcnonb3oBaTh MH(GOPMALMOHHBIE TEXHOJIOTUU IS
MIOKCKa, CTPYKTYpUPOBaHHUS, MHTEpIIpETaLUU U
npeACTaBICHUS WHPOPMALIUKA TP TOATOTOBKE COOOIICHUI
0 IPUMEHEHHWU 3aKOHOB KBAHTOBOM (PU3MKM B TEXHUKE U
TEXHOJOTUAX,  DKOJOTMYECKUX acleKTax  sIepHOU
SHEPreTUKU.

https://m.edsoo.ru
[7f41c97c
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Pasnea 5. 9JIEMEHTBI ACTPOHOMUMH U ACTPODPU3UKHU
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5.1

DJIEMEHTBI
ACTPOHOMHH U
acTpou3uKu

e [loaroraBnuBarh cooOmieHHss 00 3Tamax pa3BUTHS
aCTPOHOMHH, O MNPUKIAJTHOM M  MHUPOBO33PEHUYECKOM
3HAYEHUU ACTPOHOMHUHM, O METOAAaX MOJYYEHHS Hay4YHBIX
aCTPOHOMHYECKUX 3HAHUM, OTKPBITUSIX B COBPEMEHHOM
ACTPOHOMMH.

e l3yuath COBpEMEHHbIE MPEICTABICHUS 0
MPOUCXO0XKACHUU U 3BOOIMU CoJIHIIA U 3BE3I.

e l3yyaThb TUNBI TajakTUK, paJAUOTaNaKTUK H
KBa3apoB.

e lI3yyaTh ABMKEHHE HEOECHBIX TEJI, YBOJIFOIMIO 3BE3]
n BceneHHO#, mMporeccoB, MPOUCXOISIIMX B 3BE3NAaX, B
3BE3QHBIX CUCTEMaX, B  MEXraJlakKTH4YeCKOW  cpene,
MaciTabHON CTpyKTyphl BeeneHnHoit.

e OOBsACHATh pacmMpeHue BceneHHON Ha OCHOBE
3akoHa Xa0o0ua.

e [loaroraBnauBaThCs K OOCYXACHUIO HEPEIICHHBIX
npo6iieM aCTPOHOMMH.

e [IpoBoauTs HAOTIOAEHUS HEBOOPYKEHHBIM TIa30M C
WCIIOJIb30BAHUEM  KOMITBIOTEPHBIX  TMPUIIOKEHUH A
ONpEe/eNeHUs  TOJIOKEHHs] HEOECHBIX OOBEKTOB  Ha
KOHKPETHYIO JlaTy: OCHOBHBIE co3Be3aus (CeBepHOro
MOJTyIIapys U SIPKHUE 3BE3]IBI.

e [IpoBonuth HaOMIOACHUS B Teseckon JIyHBI, TUIaHET,
Mineunoro ITyTu.

e VYyacTBOBaTh B  JUCKYCCUM O  HEpEIICHHBIX
npoOJieMax aCTpPOHOMMH.

bubnnorexa
HOK
https://m.edsoo.ru
[7141c97¢

Uroro no pazgeny
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Pasnen 6. OBOBIIAIOHIEE 1T

OBTOPEHUE

6.1

O06o0miaromee
MMOBTOPEHUE

e VyacTBOBaThb B JUCKYCCUHM O pOJIU (PU3UKU U
aCTPOHOMMH B PA3IMUHBIX cepax AesTeIbHOCTH YET0OBEKa.
e [loaroraBiauBaTh COOOIICHUS O MECTe (PU3NYSCKOM
KapTHUHbl MHMpa B Psly COBPEMEHHBIX NPEJACTaBICHUA O

bubnnoreka
HOK
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IpUPO/IE.

e BrmoyiHATE yueOHBIC 3aJaHUs, JIEMOHCTPUPYIOIINE
OCBOCHHE OCHOBHBIX TOHSATHH, (DU3MUECKHX BEIUYHH U
3ak0oHOB Kypca ¢usuku 10—11 xmaccos.

Hroro no pasaeiy 4
PezepBHOe Bpems 3
OBIIEE

KOJIMYECTBO 68
YACOB I1O

I[TPOTPAMME







HHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne Tema ypoxa K3C JJIeKTpPOHHbIe HM(pPOBbIe 00pa3oBaTe/bHbIE
n/n pecypcbl
Wuctpykrax no Th Ha ypokax ¢usuku. dusnka —
1 Hayka o npupone. HayuHble MeTOapl IO3HAHWS bubnmnoreka LIOK https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIeTo MUpa
Ponrb w wmecto ¢usuku B (GOPMUPOBAHUU
2 COBPEMEHHOM  HAy4YHOM  KapTUHBI  MHpa, B bubnmnoreka LIOK https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATETbHOCTH JIIOACH
Mexanuueckoe JIBU)KEHUE. OTHOCHUTENIBHOCTD 111
3 MEXaHUYECKOIO JBUKEHHMS. [epemermienue, 1’1' 3' bubnunoreka LIOK https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHE o
4 PaBHOMEpHOE NPSIMOJIMHEHHOE IBUKEHUE 1.1.5 bubnmnoreka [{OK https://m.edsoo.ru/ff0c3620
1.1.4,
5 PaBHOYCKOpEHHOE NMPSIMOJIMHEWHOE IBUKEHUE 116 bubnuorexa LHOK https://m.edsoo.ru/ff0c372e
6 CobomHoe  majenme.  Ycxkopenue  cBOOOAHOTO 1.1.7 bu6nmoteka IIOK https://m.edsoo.ru/ff0c39cc
TaJICHUS
7 KpHBOHHHeHHvoe JIBHOKCHHC. Apioxenne 1.1.8 bub6mmoTeka IIOK https://m.edsoo.ru/ff0c3ada
MaTepUaIbHON TOYKH MO OKPYKHOCTH
[Tpunnun OTHOCHUTEIHLHOCTH T"amunes.
8 HNuepumansubie cuctembl orcuera. IlepBbiii 3akon | 1.2.1 bubnuoteka [{OK https://m.edsoo.ru/ff0c3be8
HproroHa
Macca tena. Cuna. [lpuHuun cyneprnosuuuu cui 1.2.2,
9 . : - LIpHHI YHCPHO3HL Tl1.2.3, bu6nunoreka LIOK https://m.edsoo.ru/ff0c3be8
Bropoii 3akon HeroToHA 1151 MaTepuaibHOM TOYKU 124
10 Tpetuit 3akoH HproToHa /151 MaTepUabHBIX TOUYEK 1.2.5 bubnmnoreka [{OK https://m.edsoo.ru/ff0c3be8
11 3aKOH  BCEMUPHOTO - TATOTCHHA.  CHIA  THKCCTH. 1.2.6 bu6mmoTeka IIOK https://m.edsoo.ru/ff0c3d00
[TepBast KocMUYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1.2.7 bubanoreka L{OK https://m.edsoo.ru/ff0c3el8
13 Cunma tpenus. Kospounment tpenms. Cuma | 1.2.8 bubnnoteka LIOK https://m.edsoo.ru/ff0c3f76
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COIMIPOTUBJICHHUA IIPpHU JABMXCHHH TCJIa B XHUIAKOCTU
WJIN Ira3ec

[TocrymarensHoe W BpamarenabHOe  JABMXKeHHe | 1.3.1,

14 abcomoTHO TBEpAOro Tena. MomeHT cuibl. [lmedo | 1.3.2, bubnnotexka LIOK https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CIIOBHSI paBHOBECHS TBEPIOTO Tea 133
Nmmynsc MaTepuaIbHON TOYKH, cucremsl | 1.4.1,

15 MaTepualbHbIX Touek. Mmmynec cunel. 3akoH | 1.4.2, bubnmnoreka [IOK https://m.edsoo.ru/ff0c43d6
COXpaHEHHUsI UMITyJibca. PeakTUBHOE TIBUIKEHHE 143
PaGota u momuocTh cuiibl. Kunernueckas sneprust | 1.4.4,

16 MarepuaibHOW Touku. Teopema 00 wu3MeHenuun | 1.4.5, bubnuorexa LJOK https://m.edsoo.ru/ff0c4502
KMHETHYECKOH SHEpTruu 1.4.6
[TorenmaneHas s>Heprus. lloTeHunanbHas sHeprus

17 YHPYTo AchopMHPOBAHHOH HPYHUHBL | 9 4 7 bu6nunoreka IIOK https://m.edsoo.ru/ff0c461a
[ToTenuuanpHas >Heprus Tesa BOIU3U MOBEPXHOCTU
3emuu
[ToTeHnmanbHble W HEMOTEHUIUATbHBIE CHIIBL. CBS3b

18 palOTLl  HEMOTCHUMANBHBIX  CHII  C M3MCHCHHEM | ) 4 o Bu6uorexa [TOK https:/m.edsoo.ru/ff0c478c
MEXaHUYECKOW HHEpPruh CHUCTEeMBI Tell. 3aKOoH
COXpaHEHHUsI MEXaHMYECKOM SHEepruun
Jlaboparopnast pabota «VccregoBaHue — CBSI3U

19 paboTHI CHITBI C U3MEHEHHEM MEXaHUYECKOW SHEPTHH
TeJa Ha MPUMEPE PACTSLKEHHS] PE3UHOBOTO JKI'yTay

20 Kontponbnas - pabora 1o teme «Kunemarua. bubnuorexa I{OK https://m.edsoo.ru/ffOc4b74
Jlunamuka. 3aKOHBI COXpaHEHHUs B MEXAHUKE

.| 2.1.2,

21 OCHOBHBIE NONIOXCHHA MONEKYIIPHO-KHHETHIeCKOA 2.1.3, bubnunoreka LIOK https://m.edsoo.ru/ff0c4dc2
teopuu. bpoyHoBckoe nBuxenue. uddysus 214
Xapakrtep JBH)KEHUS M B3aUMOJCHCTBUS YaCTHIL 212

22 BemecTBa. Mojiein CTPOCHUSI Ta30B, JKUIKOCTEH W 2:1:5’
TBEPIBIX TEI

23 Macca MOJIEKYJI. KonnuectBo BENIECTBA. | 5 4 4

IlocTrosHHAss ABOraapo



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
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https://m.edsoo.ru/ff0c4dc2

24 TemnoBoe paBHOBecue. Temmepatypa u eé| 2.1.7,
usMepenue. [llkana remneparyp Lenbcus 2.2.1

25 Wneanphbiii ra3 B MKT. OcHoBHoe ypaBHenne MKT 2.1.6 bubnunoreka I[IOK https://m.edsoo.ru/ff0c4fde
AOcomoTHass Temmeparypa Kak Mepa cpeaHeit | 2.1.8,

26 KMHETUYECKONM  HPHEepruM  JBMXKEHHUs  Mojekynd. | 2.1.9, bubnuorexa LHOK https://m.edsoo.ru/ff0c511e
YpaBHenue MengeneeBa-Knanepona 2.1.10

27 3akoH /lanbToHa. ['a30BbIe 3aKOHBI 2.1.11
JlabopaTtopHnas pabota «HccnenoBanue 3aBUCUMOCTH

28 MEXAYy MapamMeTpaMH COCTOSIHUS PpPa3peKeHHOIro
raza»

29 Hsonpoueccrl B MicaLHOM rase u ux rpaduiccoe 2.1.12 bubnmnoreka LIOK https://m.edsoo.ru/ff0c570e
IPEACTABICHHE
BryTpeHHss 3HEPTrUs TEPMOANHAMUYECKON CUCTEMBI
u crnocobsl €€ m3MeHenus. KomuuecTtBo TernoTel u | 2.2.2,

30 pabota. BHYTPEHHAA OHEPIHA  OJHOATOMHOFO | 2.2.6 bubnmnoreka LIOK https://m.edsoo.ru/ff0c5952
WJ1eaJbHOrO ra3a

31 Buas! Temionepenauun 2.2.3 bubnmnoreka L{OK https://m.edsoo.ru/ff0c5¢c36

32 VACILHAS TEMIOEMKOCTS BEMCCTBA. KgmquTBO 2.2.4 bu6mmoteka IHOK https://m.edsoo.ru/ff0c5¢c36
TEIJIOTHI MPH TeIIonepeaade. AanadaTHbIA IPOIIeCcC

33 T1epBpilt 3akOH TEPMOMHAMHKH 1 Ero NPHMCHEHHE K 2.2.7 bubnuoreka LIOK https://m.edsoo.ru/ff0c5efc
u3oImpoleccam

34 Heobparumocts, mponeccos 5 mpupone. Bropoi 2.2.8 bubnuoteka [{OK https://m.edsoo.ru/ff0c6230
3aKOH TEPMOJUHAMUKHI

35 [Mpunnun nevicteust u KI1J[ TenmoBoit MammHbI 2.2.9 butnmoreka I{OK https://m.edsoo.ru/ff0c600a

36 uxn Kapno u ero KI1J1 2.2.10

37 DKOJIOTHUECKUE TPOOIEMBI TEIIJI0IHEPTETHKU

38 O6obmaommii  ypox  «Mornexymspnas  dusnka, bubnuorexa [{OK https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJIUHAMUKIY

39 gﬁ?ggﬁgtii}s3166;30;3&1;;3;» «Mouexy ispHas bu6mmoTeka IIOK https://m.edsoo.ru/ff0c6a50

40 [TapooOpa3zoBanue u KouaeHcauus. VMcmapenue u | 2.2.5, bubnmnoreka L{OK https://m.edsoo.ru/ff0c63b6
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KUIICHUE 2.1.15
. 2.1.13,
a1 AGCOHIOTHa}IUI/I OTHOCHUTEJIbHAS BJIAYKHOCTh BO3yXa Bubmmotexa LIOK htips://m.edsoo.ru/f0c64d8
HachliieHHbI# niap 2.1.14
Tsépnoe teno. Kpucrammnueckue u amopdHbie Tena.
42 AHM30TpONIUS  CBOMCTB  KpucTaiuioB. Kuukue bubnuorexa HOK https://m.edsoo.ru/ff0c65f0
Kkpuctajiibl. COBpeMEeHHbIE MaTepUAIbI
11 . 2.1.16,
43 NIABICHHC M KPUCTAILIM3ALKA. YICbHAA TCILIOTA bu6mmoTeka IIOK https://m.edsoo.ru/ff0c6708
maByieHus. CyOnumanus 2.1.17
44 YpaBHEHHE TEIIOBOTO OaslaHca 2.2.11 butimoreka I{OK https://m.edsoo.ru/ff0c6820
45 DJICKTpH3AIHA TEIL. DNCKTPUIECKuit 3apan. JBa uaa 3.1.1 butnmoreka L{OK https://m.edsoo.ru/ffOcébcc
AJIEKTPUYECKHX 3apsS0B
I1 .
46 POBOJIHUKH, - AUSTICKTPUKH ~ 1 TIOTYTIPOBOAHIKH 3.1.1 bu6nunoreka IIOK https://m.edsoo.ru/ff0c6bcc
3aKOH COXpaHEHHMS JIEKTPUUECKOTO 3apsiaa
BzaumoneiictBue 3aps0B. 3ako Kynona.
47 M HUH BH pﬂuﬂ B H yJon 3.1.2 bu6nunoreka LIOK https://m.edsoo.ru/ff0c6ced
ToueuHblil JIEKTPUUYECKUI 3apsij
Hanpsoxéanocts anextpuyeckoro mnoss. IIpuHnoun 313
48 CyHNEepHO3UIMU  DJIEKTPUUECKUX mojed. Jluaum 3'1' 4’ bu6nmoteka IIOK https://m.edsoo.ru/ff0c6df2
HANPsDKEHHOCTH -
. . 3.1.5,
49 PaGoTa cun anexktpocratuueckoro mois. [lotenmuan BubnuoTexa LIOK https://m.edsoo.u/f0c6f00
Pa3nocts moTeHIIMAI0B 3.1.6
IIpoBOIHUKHN U OUARIIEKTPUKHU B DIIEKTPOCTATHUECCKOM 3.1.7,
50 POBOA A P R butnmoreka L{OK https://m.edsoo.ru/ff0c7018
noJie. Jlusnekrpuueckas MpOHULIAEMOCTh 3.1.8
51 OnekrpoéMkocth. KonaeHcarop 3.1.9 bubauoteka [{OK https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTh IUIOCKOr0 KOHAeHcaTtopa. DHeprus | 3.1.10,
52 P g p p bubnunotexa LIOK https://m.edsoo.ru/ff0c72c0
3apsHKEHHOT0 KOHIEHcaTopa 3.1.11
53 JlabopaTtopnas paborta "U3mepeHue 31eKTpoEMKOCTH
KoHJAeHcaropa"
[IpyHIMI AEHCTBUS M IPUMEHEHHE KOHIEHCATOPOB,
54 KOMUPOBAJIBHOIO ammapara, CTPYHHOIro MpPHUHTEPA.
DJIeKTpoCcTaTHYEeCKas 3almTa. 3azemiieHue
ANEKTPONpHOOPOB
55 ONEKTPUYSCKUM TOK, YCIOBHS €ro CyliecTBoBaHms. | 3.2.1,
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[HocrossHueiii  TOk. Cuna Ttoka. Hampsokenue.
Conportusnenue. 3akod Oma 1S y4acTKa Henu

3.2.2,
3.2.3,
3.2.4,
3.25

56

[locnenoBaTenbHOe, MNapaielbHOE, CMEIIAaHHOE
COeMHEHNEe NpoBOJHUKOB. JlabGoparopHas pabota
«M3ydyeHne cCMEIIaHHOTO COEIMHEHUS PE3UCTOPOBY

3.2.7

butnmoreka I{OK https://m.edsoo.ru/ff0c74f0

57

PaGoTta M MOLIHOCTH AJIEKTPUUYECKOTO TOKa. 3aKOH
Jxoyns-Jlenna

3.2.8,
3.2.9

bu6mmoTeka IIOK https://m.edsoo.ru/ff0c7838

58

3axon OMa Juist TOTHOM (3aMKHYTOMN) 3JIEKTPUYECKON
uenu. Kopotkoe 3ambikanue. JlabopaTopHas pabota
«M3meperne  DJIC ucTOYHMKA TOKAa U €ro
BHYTPEHHEr0 CONPOTUBIICHUS

3.2.6

bu6mmoTeka IIOK https://m.edsoo.ru/ff0c7ae0

59

DJIEKTpOHHAsl MPOBOJUMOCTb TBEPIBIX METAIIIOB.
3aBUCUMOCTh  CONpPOTHUBJICHUS  METauIOB  OT
temiepatypbl. CBepXIIpOBOIUMOCTh

3.2.10

60

OnekTpuueckuii TOK B Bakyyme. (CBoiicTBa
JJIEKTPOHHBIX ITYYKOB

3.2.10

61

[TonynpoBogHWKH, WX COOCTBEHHAass W TPUMECHAs
MPOBOJIUMOCT. CaoiicTBa p—n-nepexona.
[TosrynipoBOAHUKOBBIE MPUOOPHI

3.2.10

bubnuoteka [{OK https://m.edsoo.ru/ff0c84ae

62

DJNEeKTpUYECKUid TOK B pacTBOpax M paciuiaBax
AJIEKTPOJIIMTOB. DJIEKTPOJIUTHYECKAS JTUCCOLIUAIIHSL.
DneKTponIn3

3.2.10

bubnmoreka [{OK https://m.edsoo.ru/ff0c82ba

63

DnekTpuyeckuid Tok B razax. CamMoCTOSTEIbHBIN U
HECaMOCTOSITENIbHBIN pa3psa. Monuus. [1nazma

3.2.10

bu6mmoTexa IIOK https://m.edsoo.ru/ff0c84ae

64

OnexTpuueckue MNpudbOpsl U YCTpoMCTBA M HX
IpakTHyeckoe npuMeHeHue. IlpaBuia TeXHUKH
6e301acHOCTH

bubnuorexa [{OK https://m.edsoo.ru/ffOc86fc

65

O600maromuil ypok « DJIEKTPOIUHAMUKA

bubnunotexa LIOK https://m.edsoo.ru/ff0c88be

66

KontponbsHas pabota mo Teme «DNEKTPOCTATHKA.
IlocTOSIHHBIM  DJIEKTPUYCSCKHM  TOK. Toku B

bu6mmoTeka IIOK https://m.edsoo.ru/ff0c8a8a
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PA3IUYHBIX CpEeIax»

67

PezepBHbIii ypok. KoHTposibHass pabora mo Teme
"DnexkTpoauHaMuKa"

bu6nmmoTeka IIOK https://m.edsoo.ru/ff0c8c56

68

PesepBubIil ypok. O6o0matonwmii ypok mo temam 10
KJlacca

bu6mmoTeka IIOK https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne

JJIeKTpPOHHBbIe HM(ppPoBbIe 00pa3oBaTe/bHbIE

Tema ypoka K3C
n/n pecypcbl
Wuctpykrax mo Th nHa ypokax ¢usuku. IloctosHHBIE
1 MarHuThl 1 UX B3aumojeicTeue. MaruutHoe nosie. Bexktop | 3.3.1 bu6nuoreka LHOK https://m.edsoo.ru/ff0c9778
MarHuTHOM MHAYKIUH. JIMHUM MarHUTHOW MHIYKITUU
MarnuTtHoe moJie MpoBOJHUKA ¢ TOkoM. OmnbIT Opcrena.
2 N POBOAL peted 3.3.2 bub6mmoTeka IIOK https://m.edsoo.ru/ff0c98fe
B3anMopeiicTBre IPOBOIHUKOB C TOKOM
Jlabopatopnass pabota «M3yueHHe MarHUTHOTO MO
3 parop P y bubmmoteka LIOK https://m.edsoo.ru/ffoc98fe
KaTyIIKU C TOKOM»
JleficTBe MarHMTHOIO MOJISA Ha NMPOBOAHUK ¢ ToKOM. Cuia
4 Awmrnepa. JlabopaTopHas pabora «VcciaenoBanue aewictBus | 3.3.3 bu6nmoteka IIOK https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»
elCTBHE MAarHUTHOTO TIOJIS Ha JIBU 10CS 3apSKEHHYIO
5} A ABIDIRYIIY p y 334 bubnmnoreka [{OK https://m.edsoo.ru/ff0codf4
yactuny. Cuna Jlopenua. Pabota cuiibl Jlopenna
o 341,
DOnekTpoMarHuTHas UHAYKIUSA. [IoTOk BekTOpa MarHUTHOM 3.4
6 uaaykuun. OJC wuHAyKmMH. 3aKOH SIEKTPOMArHUTHOM 3' 4'3'
nHaykiun Gapanes 34.4
JlabopartopHas abora «HccnenoBanue SBJICHUS
7 paTop P A bubnnoreka I{OK https://m.edsoo.ru/ff0cal50
3JIEKTPOMArHUTHON MHIYKIIUU
NHIyKTUBHOCTB. SIBnenue CAaMOMHAYKIINH. OIC | 3.45,
8 CaMOMHAYKUMH. OHEPIrHs MarHMTHOIO IoNnd KaTrymku c | 3.4.6, bubmunorexa LIOK https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE M0JIe 3.4.7
TexHuyeckre yCTpoicTBa U UX HNPUMEHEHHE: MOCTOSTHHBIC
9 MarHuThl, AJIEKTPOMATHUTHI, AJEKTPOJIBUTATENb,
YCKOPUTENH 3JIEMEHTAPHBIX YACTULl, UHAYKIMOHHAs I€Yb
O6o006matonuit OK «MaruautHoe ToJie.
10 HHIATOTIL yP Bu6moreka [{OK https://m.edsoo.ru/ff0cab82

ONIEKTpOMAarHuTHAs MHITYKIH
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11

KontponsHas paborta mno Teme «MarHutHoe Iole.
DneKTpoMarHuTHAast HHIY KIS

bu6nuoteka IHOK https://m.edsoo.ru/ff0cad58

12

CBoOonHble MexaHMYeckue Kkojebanusa. ['apmoHnueckue
KojeOaHus. YpaBHEHHE TapMOHMYECKUX  KoJeOaHUH.
[IpeBpalnieHue SHEpruu

151,
1.5.2,
1.5.3

bubnuoreka [{OK https://m.edsoo.ru/ffOcaf06

13

Jlabopatopnast paborta «MccienoBaHue 3aBUCHUMOCTH
nepuoja MallbIX Kojie0aHU# Tpy3a Ha HUTH OT JUIMHBI HUTH
U Macchl rpy3a»

14

Konebarenbubili koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE
KojsiebaHus B  HJeaJbHOM  Kose0aTeIbHOM  KOHTYpE.
AHasiorusi Mex/a1y MEXaHWYEeCKHMH U 3JIEKTPOMAarHUTHBIMU
KOJIeOaHUSIMU

3.5.1

bu6mmoTeka IIOK https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3akoH COXpaHEHUs SHEPrUM B
UJeaIbHOM K0JIe0aTeIbHOM KOHTYpE

3.5.1,
3.5.2

bubnuorexa [{OK https://m.edsoo.ru/ffOch9ca

16

[IpencraBnenue 0 3aTyXaroUMX KOJICOaHMSIX.
BremHykneHHBIe MexaHWuYeckue KonebOanus. Peszonanc.
BrIHYKIeHHBIE 2TIEKTPOMArHUTHBIE KOJIGOaHMs

3.5.3

bu6numoteka IIOK https://m.edsoo.ru/ff0cbb86

17

Ilepemennslli Tok. CHHYCOMIANBHBIA IEPEMEHHBIA TOK.
MouHocTh  NMEpEMEHHOro  TOoKa.  AMIUIMTyAHOE U
JEHCTBYIOIEE 3HAUEHUE CUIIbl TOKA U HANPSIKEHUS

3.54

bu6mmoteka IIOK https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. IIpousBoacTso, nepegaya u noTpedieHue
AIIEKTPUYECKOMN SHEPTUU

3.54

19

YCTpOﬁCTBO N IPAKTUYCCKOC IMPUMCHCHUC JJICKTPUUICCKOI'O
3BOHKaA, réHeparopa IEPEMCHHOI'O TOKa, JIMHUMN
QJICKTpoICpcaad

3.54

bu6nunoteka LIOK https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH IIPU MPOU3BOJCTBE 3JEKTPOIHEPTUU.
KynbpTypa ucronb30BaHuUs 3JIEKTPOIHEPTUHN B OBCEAHEBHOM
KU3ZHU

21

MexaHnuyeckre  BOJIHBI, YCJIOBHUSL  pPacIpOCTPaHEHUS.
Ilepuon. CKOpoCTh pacOpoOCTpaHCHUs W JJIMHA BOJIHEL

154

bubnuorexa [{OK https://m.edsoo.ru/ffOcca54
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Honepet{Hme W IPOJ0JbHBIC BOJIHBI

3Byk. CkopocTh 3Byka. I'pomkocTh 3Byka. BeicoTa TOHAa.

22 1.5.5 bubnuorexa [{OK https://m.edsoo.ru/ffOcccOc
TemOp 3ByKa
i .| 3.5.5,
23 DNeKTpOMarHUTHBIE BOJHBI, WX CBOWCTBA U CKOPOCTH Bu6miorexa L{OK https.//m.edsoo.ru/ff0ccfe0
[ITkasna 3IEeKTPOMAarHUTHBIX BOJIH 3.5.6
24 [TpuHIMIBI PaUOCBA3M U TeNCBUACHMS. Pa3sBuTHE CpeiCcTB 356
cBs3u. Paguoitokamust e
25 KontposipHas pabota «KosiebaHus U BOJTHBDY bubauoreka [{OK https://m.edsoo.ru/ff0cc6f8
26 IIpAMOIIMHEHHOE PACNPOCTPAHCHUE CBETA B OJHOPOAHOH | 5 o 4 Bu6muorexa [IOK https:/m.edsoo.ru/ff0cd350
cpene. Toueunslif nctouHuk cBeta. Jlyu cBeta
. . 3.6.2,
27 Orpaxcenne eBeta 3aKombl OTpaKeHUs cheta. HoctpoeHne bubnmnoreka L{OK https://m.edsoo.ru/ffOcd4e0
1300pakeHuil B IJIOCKOM 3epKajie 3.6.3
. . 3.6.4,
28 HpeHOMHeHIfe csera. Tlonnoe BHYTpeHHEE OTpXCHHE bu6numoteka IIOK https://m.edsoo.ru/ff0cd7{6
[IpenesibHBIN YroJ MOJHOTO BHYTPEHHETO0 OTPAKEHHUSI 3.6.5
29 Jlabopatopuas  pabota  «M3mepenne  mokasatei Bu6muorexa 1JOK https://m.edsoo.ru/ffocd67a
MIPEJIOMIICHHSI CTEKIIa»
Jlunzer. Iloctpoenune wu3oOpakenuit B auH3e. Dopmyna 3:6.6,
30 I P p - POPMY 3.6.7, Bu6morexa 1IOK https://m.edsoo.ru/ffocddle
TOHKOMW JIMH3BL. YBEIINYCHUE JTUH3BI 368
31 JlaGoparopHast pabora «HccnenoBanue CBOWCTB
U300paKeHU B JTMH3AX»
32 Hucnepcus cBera. CinoxHblli coctaB Oenoro ceera. Lger. 36.12
JlabopartopHas pabota «HabmoaeHue nucnepcuu cBeTay -
. . 3.6.10,
33 I/IHT?p(i)epeHLII/IH csera. Jluppaxius caeta. Jlnppaxuuonnas bubnuoreka [{OK https://m.edsoo.ru/ffOced22
pemeTka 3.6.11
34 [TonepeunocTh cBeTOBBIX BOJIH. [lonspuzanus ceera bubnuorexa HOK https://m.edsoo.ru/ff0cf02e
35 OnTtrueckue mpPUOOPHI M YCTPOHCTBA H YCIOBHS HUX 3.6.9
0€3011aCHOT0 IPUMEHEHUS o
36 ['paHuiel  NPUMEHMMOCTH  KJIACCUYECKOM  MEXAHHKH. bubanoreka L{OK https://m.edsoo.ru/ff0cf862
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HOCTy.TIaTBI CHCHHaHBHOﬁ TCOPHUHU OTHOCUTCIIbHOCTHU

37 OTHOCHTENLHOCTL  OJHOBDEMEHHOCTH.  3aMEVICHHE Bu6mnotexa L{OK https:/m.edsoo.ru/ffocfad2
BPEMEHH M COKpAIICHUE JJTUHBI
38 DHeprus M UMIYJIbC PENATUBUCTCKOH  HaCTHIBL CBs13b Bu6miorexa L[OK https://m.edsoo.ru/ff0cfc68
MacChl C SHEPrUel U UMITYJIBCOM. DHEPTHUsl MOKOS
K 0 O . O 7
39 OHTPOJIbHAT - paboTa  «CIHTHEA CHOBRL - CHCHHATRHON bubnuoreka [{OK https://m.edsoo.ru/ffOcf6f0
TEOPHUH OTHOCUTEIHLHOCTH
40 ®otonbl. Popmyna [Tnanka. DHeprus U UMIYJIbC POTOHA 4.1.2 bubauoreka [{OK https://m.edsoo.ru/ffOcfel6
. A. T.
41 Otipoimie u nceneposanme Gporospdexra. Ombir: 413 Bu6muorexa [IOK https:/m.edsoo.ru/ff0cffca
CroneroBa
. 5 7 4.1.3,
42 3axomst  porospdexta.  Vpanemue Jiuureiina - ans bu6nunoreka IIOK https://m.edsoo.ru/ff0d015e
¢dororddexra. «KpacHas rpanuna» gorospgexra 4.1.4
. I1. H. . X
43 Haf NICHHC CBETA. ONBITHI Jlebenera. Xmmmrieckoe 4.15 bubnnoteka L{OK https://m.edsoo.ru/ff0d04a6
JICHCTBHE CBETA
44 TexHuueckne yCcTpoHCTBAa M IPAKTUYECKOE NPUMEHEHHUE:
(dhoTodeMEeHT, GOTOATIHK, COJTHEUHAs OaTapes, CBETOINO/
45 Pemenue 3ama4 mo temMe «DIeMEHTHI KBAHTOBOI ONTHKI bubaunoreka IIOK https://m.edsoo.ru/ff0d0302
M T . P
46 OACIIb - aToMa OMCOHa.  OmbITH! esepdopaa - 1o 421 bu6mmoTeka IIOK https://m.edsoo.ru/ff0d091a
paccestHuio o-dactuil. [[manerapHas Mojens aToMa
47 [Toctynatel bopa 4.2.2 bubnuoreka [OK https://m.edsoo.ru/ff0dOafa
14
48 31y4CHHE U NOIJIONICHNE (JOTOHOB IPH NEPEXOLIC aTOMa C |, 5 3 Bu6nuoreka [TOK https://m.edsoo.ru/ffod0afa
OJIHOTO YPOBHSI SHEPTUU Ha Apyroi. Buasl ciekTpoB
BonHoBeie cBoiictBa yactun. BonHel ge  bpoiins.
49 KopnyckynspHo-BonHoBoi  ayanu3M. CHOHTaHHOE U bubnunoreka LIOK https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3ITyUCHHE
OtkpeiTie pagumoakTuBHOCTH. OmbiTel  Pesepdopna mo | 4.3.1,
50 bu6nmoteka IIOK https://m.edsoo.ru/ff0d0fd2
OIIPENEIICHUIO COCTaBa PAAUOAKTUBHOI'O U3JIYYECHUSI 43.4
51 CpoiictBa anbda-, Oera-, ramma-u3nydeHus. BrusHue 434

PaaAMOAKTHBHOCTHU HA XMBLIC OPIraHMU3MBbI



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

OTkpbITHE NPOTOHA U HeMTpoHa. M3oTonbl. Anbda-pacna.
DONeKTpOHHBI W TO3UTPOHHBIN OeTa-pacman. [amma-
U3JTy4EeHHE

43.4

bubnuorexa [{OK https://m.edsoo.ru/ff0d1162

53

OHeprusi CBsI3M HYKJIOHOB B sape. SlnepHble peakuuu.
SAnepnsbiit peaxkTop. [Tpobnemsl, IEPCIEKTUBBI,
9KOJIOTHYECKHE ACIEKTBI IAEPHON SHEPTrEeTUKH

435,
4.3.6

bubnuoreka [{OK https://m.edsoo.ru/ff0d1356

54

DnemMeHTapHble 4YacTullbl. OTKpBITHE MO3UTpOHA. MeTobl
HAOMIONIEHNUsT M PETUCTPAllMU 3JIEMEHTapHBIX YaCTHILI.
Kpyrnsiit  cron  «®yHIaMeHTalbHbIE B3aUMOJECHUCTBUS.
EanncTBO M3nueckoil KapTHHBI MUPay

bu6mmoTeka IIOK https://m.edsoo.ru/ff0d0e38

55

Bun 3B&3mHoro He6a. Co3Besnus, spKue 3BE3/bI, MJIAHETHI,
nx BuaumMoe aBmxenne. CoHeUHas CUCTEMA

56

Connne. ConHeyHass aKTUBHOCTh. MCTOYHHMK SHEpruu
CouHiia u 386311

57

3BE3bI, UX OCHOBHBIC XAPAKTEPUCTHKU. 3BE3MBI IJIABHOU
MOCJIEIOBATEIBHOCTH.  BHyTpeHHee  CTpoeHue  3BE3N.
CoBpeMeHHbIE TPEACTABICHHS O MPOUCXOXKJICHUU U
sBotonnu CoJiHIA U 3BE3]

58

Mneunsiii ITyte — nama Tamaktuka. IlosmoxeHue u
newxenne Connua B [Nanaktuke. [anaktuku. YEpHbie NBIPHI
B sJIpax rajlakKTHK

59

Bcenennas. Pa3beranmwe ramaktuk. Teopus bosbmoro
B3pbIBa. PesiukTOBOE M3nydyeHue. MeTarajakTuka

60

Hepemennsie mpo0ieMbl aCTPOHOMUHU

61

KontponpHass pabota  «DIeMEHTBI  acTpOHOMUU U
acTpopu3uKm»

62

O6o6matomuii  ypok. Ponp ¢u3uku u actpoHoMuUu B
SKOHOMHYECKOM,  TEXHOJIOTHYECKOH,  COIHAIbHOM H
ITHYECKOH cdhepax IesaTeIbHOCTH YeIOBeKa

63

O6o6maromuii ypok. Poiap 1 MecTo (GU3MKH M aCTPOHOMHUH



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B COBPEMEHHOW HAYYHOU KapTHHE MUpa

O6o6matomuii  ypok. Ponp ¢usnueckoit Teopun B

64 (hopMHUpPOBaHUM TPEACTABICHUA O (U3HUECKON KapTHHE
Mupa
O6o06maromuii ypok. Mecto ¢u3nueckoil KapTHHBI MHpa B
65 o0meM  psy  COBPEMEHHBIX  €CTeCTBEHHO-HAyYHBIX
MPEACTAaBICHUI O MPUPOJE
66 Pe3epBHblil ypok. MaruutHoe mnose. DIeKTpOMarHUTHas
WHTY KLU
67 PesepBHblii ypok. Ontuka. OCHOBBI CHEIMAIBHOW TEOPUU
OTHOCHUTEJIbHOCTH
Pesepubiit ok. KsanroBas U3MKa.  DJIEMEHTHI
68 p yp b Bu6moreka [{OK https://m.edsoo.ru/ff0d1784

ACTPOHOMHH U aCTPOPHUZUKHI

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/ff0d1784
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