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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeAaHEro oOImiero odpazoBaHHs pa3paboTaHa Ha
OCHOBE TIOJIO)KEHUH M TpeOoBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOM NPOrpaMMBbl,
npeacraBieHHbix B ®I'OC COO, a Taxke ¢ yuérom (denepanpbHO pabodeil mporpaMMbl BOCIIHTAHHUS W
KOHIIENIUKN TIperoaaBanust ydyeObHoro npenmera «@du3uka» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoii
®denepanuu, peaqu3yronX OCHOBHbIE 00pa30BaTEeIbHbBIE IPOTPAMMBI.

Coneprxanue mporpaMMsl 1o (pu3uke HampaBiIeHO Ha (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa oOyyarommxcsi 10—11 kmaccoB mpu oOyueHuu ux ¢usmke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesATeNbHOCTHOTO Toaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedboBanmsiv PIOC COO «
[UTAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METallPeIMETHBIM pe3yjibTaTaM OOY4YEeHHs, a TaKKe yYUTHIBACT
HEOOXO/JMMOCTh peaM3alliil  MEXIPEIMETHBIX CBA3€H (U3UKM C €CTECTBEHHO-HAYYHBIMU Y4E€OHBIMH
npenMeramMu. B Hell ompenensioTcsi OCHOBHBIE IENM HU3yueHUs (PU3MKH Ha YpOBHE CpEIHEro OOIIero
o0pa3oBaHMs, IJJAHUPYEMBIE pE3ylbTaThl OCBOCHHS Kypca (U3HMKH: JUYHOCTHBIC, METallpeIMEeTHBIE,
npeaMeTHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® [UIaHUpPyEMbIE Pe3yJabTaThl OCBOEHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM UYHCJIE MPEAMETHbIE

PE3yNbTaTHI 110 To1aM 00yUeHUS;

e cozaepxkaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

du3nka Kak Hayka 0 HanOoJiee OOIIMX 3aKOHAX MPHUPOJIBI, BHICTYIIAs B KAYECTBE YUCOHOTO MpeaMeTa B
IIKOJIe, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUU 00 okpyxaroriem mupe. LlIkonbHbINH Kype Qu3uku —
CHCTEMOO0OPa3yIOIHii IS €CTECTBEHHO-HAYYHBIX YUYEOHBIX PEIMETOB, MOCKOIBKY (PU3NYECKHE 3aKOHBI JICKAT
B OCHOBE IPOILIECCOB U SIBJICHUI, U3y4aeMbIX XUMUEH, Ononoruei, puzndeckoit reorpadueil 1 aCTpOHOMHEH.
Hcnonp30oBaHWe W aKTUBHOE IpPUMEHEHUE (PU3NYECKUX 3HAHMM ONpEeNesseT XapakTep M pa3BUTHE
pPa3HOOOpPa3HBIX TEXHOJIOTUH B cdepe SHEPreTUKH, TPAHCIIOPTa, OCBOCHHS KOCMOCA, MOJYYEHHUS HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBAMH M JpyruxX. M3ydyeHue ¢U3MKM BHOCHT OCHOBHOH BKJal B
(dbopMUpOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa OOydaromuxcs, B (GOpMHUpOBaHHE YMEHHH NMPUMEHSTH
Hay4YHBI METOJ1 TO3HAHUS PU BHINOJIHEHUH UMHU YYEOHBIX HCCIIEA0BaHUN.

B ocHoBy kypca ¢usuKu st ypOBHSI CpeqHEero oOiiero oOpa3oBaHUS MOJIOKEH P UACH, KOTOpbIE
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B coOoTBETCTBUM C HEW KypC SIBISETCS JIOTMYECKU 3aBEPIIEHHBIM, OH COJEPKUT
MaTepuai U3 BceX pa3ziesioB GU3HUKH, BKIIOUYAET KaK BOIPOCH! KJIACCUUYECKON, TAK M1 COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEel Marepuan Kypca GU3NKU 00beIUHEH BOKPYT (U3NUECKUX
Teopuil. Beaymum B Kypce sBIseTcsl (OPMHUpPOBAaHUE MPEICTABIECHUNH O CTPYKTYPHBIX YPOBHSX MaTE€puH,
BELIECTBE U MOJIE.

Hoesa eymanumapuzayuu. E€ peanuszanus npeanosiaraeT HCIOIb30BaHUE T'YMaHUTAPHOTO MOTEHIMANa
¢u3nyeckoil Hayku, OCMBICICHHE CBSA3M pa3BUTUS (QU3MKK C pa3BUTHEM OOIIecTBa, a TaKkKe C
MHPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TPOoOIeMaMHu.

Hoes npuknaonou nanpaenrennocmu. Kypc ¢Gu3uMku mpeamnosnaraeT 3HaKOMCTBO C IIMPOKUM KPyrom
TEXHUYECKHUX M TEXHOJOTHYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IMOCPEACTBOM BBEJCHUS 3JEMEHTOB COAEP)KaHUS, MOCBALIEHHBIX
9KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHUEM TEXHHUKHU U TEXHOJOTHH, a TaKxke
00CyXJIeHUs TPOOIJIEM PAIIMOHAIIBHOTO MTPUPOIONIOIB30BAHUS M SKOJIOTHYECKOI 0€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (M3MKH Ha YpPOBHE CpEAHEro OO0IIero oOpa3oBaHUS SBIISIOTCS
¢usnueckrue Teopuu ((HopMHpPOBaHUE MPEICTABICHUNA O CTPYKType MOCTPOCHUS (PU3MUYECKOW TEOpHH, POJIU
(GyHlaMEHTAJIbHBIX 3aKOHOB M MPUHLMIIOB B COBPEMEHHBIX MPEACTABIECHUSAX O TMPUPOJE, TpaHHULaX
MPUMEHUMOCTH TEOPH, 1JIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).

CucreMHO-eATeNIbHOCTHBIN MOAX0 B Kypce (PU3UKU peamu3yeTcs Mpex]e BCEro 3a CUéT opraHu3aluu
HKCHEPUMEHTAIBHOM JIesTenbHOCTH oOydatonuxcs. [y 6a30Boro ypoBHs Kypca (U3UKH — 3TO UCHOIb30BAHUE
cUCTEeMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIaDOpaTOPHBIX pabOT, KOTOPhIE B MPOTrpamMMe 110
¢u3uke 0ObeAMHEHB! B OOIIMI CIUCOK YYEHUYECKUX MPAKTUYECKUX padoT. BrlieneHne B yka3aHHOM IepedHe
1abopaTopHbIX  paboOT, MPOBOAMMBIX JUIsl KOHTPOJS W  OIEHKH, OCYIIECTBISETCS  yYaCTHHUKaAMU
00pa3oBaTeNBHOIO MpoIecca UCXOs U3 OCOOCHHOCTEH MIIaHUPOBAHUS U OCHAIlleHUs kabuHeTa Qusuku. [Ipu
3ToM oOecneunBaeTcs OBJAJEHUE OOYYaloIIMMHUCA YMEHHUSIMHM MPOBOAUTH KOCBEHHBIE H3MEpEHMUS,



MCCIICIOBAHMsI 3aBUCUMOCTEH (M3NYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB MO MPOBEPKE MPEIOKEHHBIX
TUIIOTE3.

bonpmioe BHUMaHKE yoeaseTcsl peLIeHUI0 PacU€THBIX U Ka4eCTBEHHBIX 3a1ad. [Ipu aTom 11 pac4€THBIX
3aJa4 IPUOPUTETOM SIBIISIOTCS 3a/a4M C SBHO 33JaHHON (PM3MYECKOM MOJENbIO, MO3BOJSIOIINE IMPUMEHSThH
M3Y4YEHHBIE 3aKOHBI U 3aKOHOMEPHOCTU KaK M3 OJHOTO pa3jeiia Kypca, TaKk U MHTErpupys 3HAHUS U3 Pa3HbIX
pasgenoB. Jlns KayecTBEHHBIX 3aJady IPUOPUTETOM SBIAIOTCA 3aJaHUs Ha OOBSICHEHHE IPOTEKAHUS
(¢u3NYeCKUX SIBICHUH W TPOLECCOB B OKPYXKAIOLIEH XU3HU, TpeOyromre BbiOOpa (U3UYECKON MOoAenH JJis
CUTYyalluH IPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa.

B cootBerctBum ¢ tpedoBanmsimu @I'OC COO k mMaTepHaabHO-TEXHUYECKOMY 00ECIIeYeHUI0 y4eOHOTOo
nporecca 0a3oBblil ypoBeHb Kypca (DU3MKH HAa YPOBHE CPEAHEro oOLiero o0pa3oBaHMsl JOJKEH M3Yy4aThCs B
YCIOBHSAX TMPEAMETHOrO KaOuHeTa (UMK HIM B YCIOBUSX HWHTETPUPOBAHHOTO KaOMHETAa MPEIMETOB
€CTECTBEHHO-HAyYHOTO IUKIa. B kabuHere Pu3nKu AOKHO OBITH HEOOXOAMMOE J1TA00paTOPHOE 000PYI0BAHHE
IUI  BBINIOJHEHHUS YKa3aHHBIX B MporpaMMme Mo (u3MKe YYEHHYECKHX MPAKTUYECKHX paboT u
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JleMoHCTpallMoHHOEe 00OpyZoBaHUE (HOPMUPYETCI B COOTBETCTBUM C MPHUHIUIIOM MHHUMAIBHOU
JOCTaTOYHOCTH U oO0ecleyrBaeT IOCTAaHOBKY IEPEUYMCICHHBIX B IporpaMme M0 (U3UKE KIHYEBbIX
JIEMOHCTpALMK JJIsl MCCIEOBAaHUS M3YYaeMBIX SIBICHUI M MPOIECCOB, SMIMPHUYECKUX U (PyHIaMEHTaIbHBIX
3aKOHOB, UX TEXHUUYECKUX IPUMEHEHUH.

JIaGopatopHoe o0OopynoBaHHME I YYCHHMYECKHMX MPAKTHYECKHX pPaboT ¢GopMHpyeTcss B BHUJE
TEMaTUYeCKMX KOMIUIEKTOB M oOecreyuBaeTcs B pacyére OJHOTO0 KOMIUIEKTa Ha JBYX OOydYaroLIMXcCs.
TemaTnueckue KOMIUIEKTHI Ja0OpaTOPHOTO OOOPYIOBAaHUS JOJDKHBI OBITH IMOCTPOEHBI Ha KOMILIEKCHOM
MCIOJIb30BAHUH aHAJIOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKIKE KOMIIBIOTEPHBIX U3MEPUTENbHBIX CUCTEM B BUJIE
U POBBIX Ta00PATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 001IEM 00pa30BaHUU SIBIISIOTCA:

e (opMHUpOBaHHE MHTEPECA M CTPEMIICHHUSI O0YYAIOIIMXCS K HAYYHOMY M3YYECHHUIO TPUPOJIBI, pa3BUTHE

UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® Da3BUTHUE MPEJICTABICHUH O HAayyHOM MeETOJle IO3HAHHUA U (OPMHUPOBAHUE HCCIIEIOBATEIBCKOIO
OTHOILIECHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

e (opMHUpOBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3yiabTaTa M3YYEHHUS OCHOB CTPOCHUS MaTepuul M
(byHIaMEHTaJIbHBIX 3aKOHOB (PM3HUKHY;

e (opMupoBaHME YMEHUN OOBSICHSATH SIBICHHS C HMCIIOJIB30BaHHMEM (PU3MUECKUX 3HAHUN W HAy4YHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME MPEACTABIECHUIN 0 POy (PU3MKK AT Pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHUM.

HocTuxkeHne 3THX Lieneil odecreunBaeTcsl pelieHneM CIeAyIoNMX 3afad B Mpoliecce U3yYeHHUs! Kypca

(U3HMKN HAa YPOBHE CPEAHETo 00IIero oopa3oBaHus:

e [puOOpETeHHE CHUCTEMbl 3HAHUN 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUSX,
BKJIIOYAsi MEXAaHUKY, MOJEKYJSAPHYIO (DU3UKY, FJIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY M 3JEMEHTHI
acTpo(hu3HKH;

e (opmupoBaHUE YMEHUI MPUMEHATH TEOPETUUECKHUE 3HAHUS Ul OOBSICHEHUS] (U3NUYECKUX SBJICHUH B
MIPUPOJIE U AJI IPUHATHS NIPAKTUUECKUX PELICHUH B TOBCEAHEBHON KU3HU;

® OCBOCHME CIIOCOOOB pELICHMs Pa3IMuYHBIX 337ad C SBHO 3ajJaHHON (u3Mueckoil Mozemnblo, 3aaad,
M0JIPa3yMEBAIOIINX CAMOCTOATENIBHOE CO3/1aHue (PU3MUECKON MOJIENH, aJIeKBATHOM YCIIOBHSIM 33auu;

e T[OHUMaHHE PU3NYECKHX OCHOB U MPHUHIIUIIOB AEHCTBUS TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHUECKUX
MIPOLIECCOB, UX BIMSIHUS HAa OKPYKAIOILYIO CPELY;

® OBJQJICHWE METOAAMU  CaMOCTOATENBHOTO  IUIAHUPOBAaHMA M TNPOBEACHHUA  (PU3MUECKUX
SKCIIEPUMEHTOB, aHalM3a M HHTepHnpeTanuu WHGOPMAaLWU, ONpPEIeNeHUs JOCTOBEPHOCTH
IIOJIyYEHHOT'O PE3yJIbTaTa;

e CcO3JaHMe YCJIOBUM AJIs Pa3BUTHUSL YMEHUN IPOEKTHO-UCCIIEI0BATENbCKON, TBOPYECKON NEATENILHOCTH.

Ha u3yuenue ¢usuku (6a30BbIli YPOBEHb) Ha YpPOBHE CpeqHero obmiero obpa3zoBaHusi orBoautcsa 136
gacoB: B 10 kiacce — 68 1acoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipennaraemslii B mporpaMMe 1o ¢u3Hke nepedeHb J1a0OpaTOPHBIX U MPAKTUYECKUX paboT sBISeTCS
PEKOMEHI0BAaHHBIM, YYHTENb JejaeT BbIOOp MpoBelAeHUsS JTabOpaTOPHBIX pabOT M OMBITOB C YYETOM
MHUBUAYAJIBHBIX 0COOEHHOCTEN 00yJaroINXCs.



COJAEPKAHUE OBYYEHUA
10 KUIACC

Pazgen 1. ®u3nka u MeTObI HAYYHOT'O O3HAHUS
®usuka — Hayka o npupoae. Hayunele MeTonbl IO3HAHUS OKpYKAroLEero Mupa. Pomib skcriepuMeHTa u
TEOPHH B IIPOIIECcCe MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PUBHKE.
MopenupoBanue (GU3UUECKUX SBICHUH W mpoueccoB. Hayunele rumore3sl. PHU3MYECKUE 3aKOHBI U
Teopuu. I'paHuIIbl TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpMHIIUII COOTBETCTBHUSL.

Pons m mecto ¢u3uku B (HOPMHUPOBAHMM COBPEMEHHOH HAay4YHOW KAapTHHBI MHpA, B TPAKTHUYECKOU
JESATEIIBHOCTH JIIOJEH.

Jlemoncmpayuu
AHanoroBblie ¥ TU(GPOBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBHkEeHHE. OTHOCHTENIBHOCTh MEXaHMuYecKoro JABmkeHusa. Cucrema orTcyéra.
Tpaekropus.

[lepemenienue, CKOpPOCTh (CpeAHsisl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE MaTepUualTbHON
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KOOpaAuHaT. ClI0’KeHNE IEPEMELIEHUI U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHEHHOE NBUXKEHHE. |'paduku 3aBUCHMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHUS, IIyTH U MePEMEIIECHUS MaTEpUaIbHOU TOUKH OT BPEMEHHU.

CBoboaHoe najzienue. Y ckopeHrue cBOOOIHOTO MaieHusl.

KpuBonuneiinoe nBmxeHue. JIBUKEHHE MATEPHAIBHOM TOYKH IO OKPYKHOCTH C IOCTOSSHHOW IO
MOJYJIO CKOPOCTBIO. YTJIOBasg CKOpPOCTb, JHMHEWHas CKOpocThb. llepuox wu uactora oOpamieHwus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHnuyeckue ycTpoicTBa M MPAaKTHUYECKOE NMPUMEHEHME: CIUAOMETD, ABM)KEHUE CHAPAIOB, LEIHBIE U
pEMEHHBIC IIEpeaadH.

Jlemoncmpayuu

Mogenp cucTemMbl OTCUETA, WILTIOCTPALUA KHHEMATHYECKUX XapAKTEPUCTUK JIBUKEHHUS.

[IpeobOpazoBanue NBMKCHUH C HCIIOJIb30BAaHUEM ITPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpoleHHOro MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOHOTO MMaICHUS.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuyeHne HepaBHOMEPHOTO JBUKEHUS C LIENIbIO ONPEAETIECHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIECHHS MEXAY MYTSIMHU, MPOWJACHHBIMU TEJIOM 3a MOCJIEIOBATEIbHBIE PABHBIE
MIPOMEKYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAJIIbHON CKOPOCTBIO, PABHOM HYIIIO.

N3yuenne nBukeHUs MApUKa B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus Teaa, OpOINIEHHOTO TOPU3OHTATBHO.

Tema 2. /lunamuxa

[Tpunaiun otHocuTensHOcTH ['anunes. [lepssiii 3akoH HeroToHA. MIHEpUManbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unuu cwi. Bropoil 3akoH HeroTOHa 11711 MaTe€puaaibHOW TOYKH.
Tperuii 3akoH HproTOHA 1711 MareprabHbIX TOYEK.

3akoH BceMHpHOTo TsAroteHus. Cuna Tsokecth. [lepBas kocmMuyeckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Bunel Tpenus (mokosi, ckonbxeHusi, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuna TpeHUs

CKOJIBJKCHUA W CHJIa TPCHUSA I1OKOS. KOB(I)(pI/ILII/ICHT TPCHUH. Cuna CONMPOTUBJICHUA TIpHU ABUXXCHHUU TCJIa B
KHUOKOCTHU HUJIH Ta3€.

[ToctynaTtensHoe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPIOTO Tena.
MoMeHT cuiibl OTHOCUTENIBHO OCH BpaieHus. [Inedo cusnel. Y cnoBus paBHOBecHs TBEPAOIO Tela.

TexHudeckue yCTpoWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: MOALINIHUKY, IBMKCHUE HMCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu
SIBrnenne nHepuuH.



CpaBHeHME MacC B3aUMOJICHCTBYIONIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeOopMaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOAbEME U NaJACHUH.

CpaBHeHHE CHUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIBKECHHUS.

VYcnoBus paBHOBecusi TBEpAOro Tena. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1ab6opamopHie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U PE3UHOBOM 00pasie, OT UX
nedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akonsl coxpanenusn 6 MexanHuke

Nmnynbc maTepuanbHOM TOUYKH (Te€la), CUCTEMbl MAaTEpUATIbHBIX TOYEK. MIMIynbC CUIIBI U U3MEHEHHE
HMITYJIbCa TeJla. 3aKOH COXPaHEHUsl UMITyJIbca. PeakTHBHOE JBUKEHNE.

PaGora cuibl. MOIIIHOCTE CHITBI.

Kunernueckas sHeprusi MaTepuaabHOM TOUk. Teopema 00 U3MEHEHUN KHHETHYECKON YHEPTHH.

[lorenumaneuass sHeprus. lloTeHnuanbHass JHEPrus  ynpyro JAePOPMUPOBAHHON  TPYKHUHBI.
[ToTenuuanpHas SHeprus Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnManbHBIE W HEMOTCHIMATbHBIC CHIBL. CBS3b paOOTHI HEMOTCHIMAIBHBIX CHJI C H3MEHEHUEM
MEXaHUYECKOM PHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKOM SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoOMCTBa M MNPAKTUYECKOE IMPUMEHEHHUE: BOJOMET, KONEpP, MPYKUHHBIA IMHUCTOJNET,
JBIKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[lepexon noTeHIMAIbHON YHEPTUH B KHUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3yuenune abCOMOTHO HEYNPYTOro yaapa ¢ MOMOMIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOTHl CUJIBI C HM3MEHEHHEM MEXaHHYeCKON OHHEpruu Tela Ha Mpumepe
pacTsHKEHHUs PE3UHOBOTO KI'yTa.

Pa3nea 3. Mosekynsipuast puznka 1 TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISPHO-KUHETUYECKOW TEOPUM U X ONBITHOE 000CHOBaHUE. bpoyHoBCKOE
nswkenue. uddysus. Xapakrep ABMKEHHUS U B3aMMOJEHCTBHS YacTUI BemlecTBa. MoJeln CTpOeHus Irasos,
KUIKOCTEN M TBEPIBIX TeN U OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE 3THUX Mojeliel. Macca u pa3Mepsl
Moutekyn. Konnuectso Bemectsa. [loctosiHras ABorazapo.

TenmoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp Llenbcus.

Monens uaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETUUECKON TEOPUH MI€aIbHOTO rasa.
AOcontoTHas TeMIeparypa Kak Mepa CpelHed KMHETHYEeCKOW SHEpPruu TEIUIOBOTO JBHIKEHHS YacTHIl Tasa.
[lIxana temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Kuanelipona. 3akon JlanbToHa.
W3omponeccyl B HA€aIbHOM Ta3e C IMOCTOSHHBIM KOJMYECTBOM BemlecTBa. ['paduueckoe mnpeacraBieHue
M30IMPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, /0Ka3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (oTorpaduu MOJEKyll OpraHUYecKUX
COCIMHECHUM.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mopens 6pOyHOBCKOTO JBHXKEHUS.

Mogens onbiTa LlTepHa.

OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.

Mopenb, HIUTFOCTPUPYIOIIAs TPUPOLY TAaBJICHHS ra3a Ha CTEHKHU COCya.



OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UI€aJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenue Macchl BO3yXa B KJIACCHON KOMHATe HAa OCHOBE M3MEPEHMUI 00bEMa KOMHATHI, JaBIICHHS U
TeMInepaTypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peKEHHOT'0 Tasa.

Tema 2. Ocno6vt mepmoounamuku

TepmonnHaMuyeckass cucrtemMa. BHyTpeHHSs SHeEprusi TEpMOJMHAMHYECKONW CHUCTEMBI M CIOCOOBI €€
n3MeHeHus. KonmdecTBo TemioTsl U pabota. BHyTpeHHss 3Heprusi 0JHOATOMHOIO HJEaJbHOro rasa. Bupsl
TEIUIONEpelaun: TEMJIONPOBOJHOCTh, KOHBEKIINS, N3ITyUeHHUE. Y IelIbHAs TEIUI0EMKOCTh BellecTBa. KonuuecTBo
TEIUIOTHI ITPH TEIJIONEepeaye.

[Tonarue 06 ammabatHOoM mpouecce. [lepBriii 3aKkoH TepmMoauHaMuKku. [IprMeHeHHe NepBOro 3akoHa
TEPMOJMHAMMKH K u3onporeccam. I'papuueckas uHTeprnperanus paboTsl rasa.

Bropoii 3akon TepMmoanHaMuku. HeoOpaTuMoCTh Mpo1eccoB B IPUPO/IE.

Tennoele MamuHbl. [IpuHIMnel neictBus TemaoBbXx MamuH. [IpeoOpa3oBaHus SHEpruM B TEIJIOBBIX
mamuHax. Koadduuuent mnonesnoro neiictBus TteroBord MamuHbl. Llukn KapHo m ero kxosdduument
MIOJIE3HOTO ACHCTBUS. DKOJIOIMYECKHE MTPOOIEMBbl TEIJI0IHEPTETUKH.

TexHuueckue ycTpoHCTBa M MpaKTUYECKOE NMPUMEHEHHE: ABUraTellb BHYTPEHHETO CTOpaHHs, ObITOBON
XOJIOIMJIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpPEHHEH SHEpruM Tejla MPU COBEPUICHWH pabOThI: BBLIET MPOOKM M3 OYTBUIKH I0J]
JEWCTBUEM CXKATOTO BO3yXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTéM TpeHUs (BUACOAEMOHCTPALINS).

V3MeHeHMe BHYTpEHHEH sHepruu (TeMIieparypsl) Tejaa py Terionepeiaye.

OmnpIT M0 agnabaTHOMY PACHIMPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTessi BHYTPEHHET0 CrOpaHusl, pEaKTUBHOI'O IBUTATEIIsL.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue yienbHON TEIUIOEMKOCTH.

Tema 3. Azpecammusie cocmoanun eeujecmea. Dazosvie nepexoovl

ITapooOpazoBanue u KoHaeHcauus. Vcnapenue n kuneHue. AOGCONIOTHAS M OTHOCUTENbHAs BJIAXKHOCTb
Bo3ayxa. HacelmenHslid map. Y aenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATyphl KHIIEHUS OT
JaBJICHHUS.

Teépnoe Ttemo. Kpucrammueckue u amopdHble Tena. AHU3OTPONUS CBONCTB KpHUCTALIOB. JKumakue
kpuctainsl. CoBpeMeHHbIe Marepuanbl. [lnmaBnenue m Kpucrammsauus. YIelbHas TEIUIOTA IUIABJICHMSL.
CyOnumartusi.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHnuyeckue ycTpolCTBa M NPAKTHYECKOE NPUMEHEHHE: TMTPOMETP M IICUXPOMETP, KaJlOpHUMETP,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MaTEPUAJIOB, B TOM UMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHts BIaKHOCTH.

Habntoienne HarpeBaHus U MJIaBIEHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanys KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomol

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DiekTpoamHaMuka

Tema 1. Inexkmpocmamuxa

OnexTpuzauus Tela. OIEKTpUUecKHi 3apsa. JlBa Buaa dJIEKTpUUECKHMX 3apanoB. [IpoBogHukw,
JTUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUs dJIEKTPUIECKOTO 3apsia.

BsaumopeiictBue 3apsinoB. 3akoH Kynona. TodeuHbli anekTpUuecKui 3apsia. DJIEKTPUYECKOE IOJIE.
Hamnpsoxkénnoctes  anextpudeckoro mnons. [IpuHnoum cynmepno3WnpM — SJIEKTpUYeCKMX nojed. Jlununm
HaIPSHKEHHOCTH DJIEKTPUYECKOIO IOJIS.

PabGora cun snextpoctarnyeckoro moind. Ilorenmuan. PasHocte mnortenumanos. IlpoBoaHuku u
JUDJIEKTPUKHU B DJIEKTPOCTATUUECKOM I0J1€. JUdneKkTpudeckas NpoOHULIAaeMOCTb.



OnexrpoéMmkocTb. KoHaeHcatop. DneKTpOEMKOCTh IUIOCKOIO KOHJAEHCATOpa. JHEPrust 3apsbKEHHOIO
KOHJICHCATOPA.

TexHudeckue  yCTpoMCTBA M INPAKTUYECKOE  INPUMEHEHME:  DJIEKTPOCKOI,  BJIEKTPOMETD,
JIEKTPOCTaTUYECKAs 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpPOB, KOHIEHCATOp, KONMPOBAIBHBIA ammnapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIMUIT ACHCTBUSA 3JIEKTPOMETPA.

B3aumonencTeue HadIEKTPU30BAHHbBIX TEJ.

DIEKTPUUECKOE 110JI€ 3apsyKEHHBIX TEII.

IIpOoBOOHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTUuecKas 3aluTa.

JIM3IIEKTPUKH B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTD NIEKTPOEMKOCTH IJIOCKOI'0 KOHJEHCATOPa OT IUIOIIAU TUIACTUH, PACCTOSIHUSI MEKIY HUMU
U AUDJIEKTPUYECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DONeKTpUUECKU TOK. YCJIOBHSI CYHIECTBOBAHMSI 3JIEKTpUueckoro Toka. Mcrounuku Toka. Cuia Toka.
[TocTostHHBIM TOK.

Hanpsokenune. 3akon Oma i1 ydacTka LETu.

ONEeKTpUUYECKOE  CONPOTUBIICHHME. YAEIbHOE  CONpoTHBIEHME BemecTsa. llocnenosarensHoe,
[apaJuIeIbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIenna. MOIHOCTb 3JIeKTPUYECKOT0 TOKA.

DNEeKTpOABMKYIlAasi CUJIa U BHYTPEHHEE COINPOTHUBIIEHHME HCTOYHHMKA TOKa. 3akoH Oma s HOJIHOM
(3amMKHYyTOI) 371€eKkTpUUeckoil nenu. Kopotkoe 3ambikaHue.

DONEeKTpOHHAs MPOBOJUMOCTh TBEPIBIX METAJIOB. 3aBHUCUMOCTb CONPOTHUBIIEHUS METaUIOB OT
TeMueparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuil Tok B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHAass M NpPUMECHAs MPOBOJUMOCTh MNOJYHpOBOIHUKOB. CBoiicTBa pP-—n-
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUUYECKUH TOK B pacTBOpaX M paclulaBax >3JIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS AMCCOLUALIMS.
DNEeKTPOIH3.

OnexTpuuecknuid TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSTENBHBIN pa3psaa. Monnus. [lnasma.

TexHu4eckue yCTpOHCTBA M MPAKTHYECKOE NMPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT, HCTOYHUKH
TOKa, D3JIEKTpOHArpeBaTelbHbIe MPUOOPHI, AIIEKTPOOCBETUTEIbHBIE HPUOOPHI, TEPMOMETP CONPOTUBICHUS,
BaKYyMHBIH MO, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOIHUKOBBIN MO0/, TaJIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaPsHKEHMS.

3aBUCUMOCTb COINPOTUBJICHUS LMIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOMIAJU IIONEPEYHOrO
CEYECHMS U MaTepHaa.

CMeniaHHO€ COEJUHEHNE TPOBOJHUKOB.

[IpssiMmoe m3mepeHue HIeKTpoABHKYyIIEH cuibl. KopoTkoe 3amplkaHME TralbBaHWYECKOI'O 3JIEMEHTA M
OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCHMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psaa ¥ IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOJUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3yueHne cMEaHHOTO COCTMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpoABIKYIIEN CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO CONIPOTUBIICHHUSI.

Habmtonenue snexTponusa.

MexnpeameTHble CBSI3H

Wzyuenne kypca pusnku 6a3zoBoro ypoBHs B 10 kjlacce OCYIIECTBISETCS € YYETOM COZEp KaTeIbHbBIX
MEXIMPEIMETHBIX CBSI3€l C KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMUH, reorpaduu v TEXHOJIOTHH.



Mescnpeomemusbie nonsamus, CBI3aHHbIE C U3yYCHHEM METOJI0B HAyYHOTO MMO3HAHUS: SBJICHHUE, HAYYHBIH
¢baxT, runoresa, GuU3NYECKas BEIMUNHA, 3aKOH, TEOPHsI, HAOIOICHHE, SKCIICPUMEHT, MOJICIIMPOBAHKE, MOJICIb,
U3MEpEeHUe.

Mamemamuxa: pelieHHe CUCTEMBbl YPaBHEHHH, TUHEHHas (yHKIH, mapadosa, rurnepoosa, ux rpaduku
U CBOWCTBAa, TPUTOHOMETPUYECKUE (YHKIMH: CHHYC, KOCHUHYC, TAHIEHC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUK HAa OCH KOOP/IMHAT, CJIOKEHHE BEKTOPOB.

buonocusi: mMexaHwdeckoe NBIDKEHHUE B JKMBOW mpupoae, AUPQy3us, OCMOC, TEIIOOOMEH KUBBIX
OpraHu3MoOB (BUJIBI TEIUIONIEPEIadH, TEINIOBOE PABHOBECHUE), IICKTPUICCKHE SBJICHUS B )KUBOU MIPHPO/IE.

Xumus: NUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb BEIIECTBA, MOJSpHas
Macca, TEIUIOBBIE CBOMCTBAa TBEPABIX TEN, JKUAKOCTEH M Ta30B, JIJIEKTPHUYECKHE CBOWCTBA METAaJIOB,
ANEKTPOIUTUYECKAS TUCCOIMAIINSI, TAIbBAHUKA.

T'eoepaghus: BTaxXHOCTh BO3yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texuonoeus: mpeoOpa3oBaHUE IBMKCHHUH C WCHOJIB30BAHMEM MEXAaHU3MOB, Y4YET TPEHHS B TEXHHKE,
MOJIIIAITHUKY, HCIIOJ30BAaHUE 3aKOHA COXPAHCHUS HUMITYJIbca B TEXHUKE (pakera, BOJAOMET W JpPYyTHE),
JBUTaTeNlb BHYTPEHHETO CTOpaHMs, IMapoBas TypOMHA, OBITOBOW XOJIOMWJIBHUK, KOHAMLIHMOHEP, TEXHOJOTHU
MOJyYCHHUsT COBPEMEHHBIX MaTepHalioB, B TOM 4YHCIE HAHOMATEPUAIOB, W  HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAsT  3allluTa,  3a3eMJICHHE  JJEKTPONPUOOPOB,  KCEPOKC,  CTPYHHBIM  TpPHHTED,
AJIEKTPOHATPEBATENIbHBIC TPUOOPHI, STCKTPOOCBETUTEIBHBIC TPUOOPHI, FAJIbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUSA

ITocTosiHHBIE MarHuThl. B3anMo1eiicTBUE NOCTOSSHHBIX MarHuToB. MaruutHoe mnoJie. BekTop MarHuTHOM
MHAYKIUU. [IpuHOMn cynepno3uuuyM MarHUTHBIX moJied. JInHuM MarHuTHOM WHAykuuu. KapTtuHa nuHui
MarHuTHOM MHAYKIMH MOJISl HOCTOSHHBIX MAarHUTOB.

MarauTHOE TOJIE MPOBOJHHMKA C TOKOM. KapThHa JMHWNA HHAYKUMH MarHUTHOIO MOJA JJIMHHOTO
MpSIMOTO TPOBOJHHMKA M 3aMKHYTOIO KOJIBLIEBOTO IIPOBOJHHKKA, KaTylIKM ¢ TokoMm. OmbIT Opcrena.
B3anMozeincTere MpoBOIHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJyJIb M HallpaBJICHUE.

Cuna JlopeHnia, €€ MOAyJb U HarpaBlieHue. [[BrkeHre 3apssKeHHON YacTHUIBI B OJTHOPOTHOM MarHUTHOM
nonie. Pabota cunsl Jlopenria.

SIBneHue sneKTpoMarHuTHOM MHAYKIMH. [IOTOK BekTOpa MarHUTHOM HMHIYKIMH. DJIEKTPOJBUXKYIIAs
cuJia MHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIuU Papaes.

BuxpeBoe asnekTpuueckoe moisie. DIEKTPOABMKYIAS CUJA WHAYKIIMH B TPOBOIHUKE, IBUKYIIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HME CAMOUHAYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUH.

DHeprusi MarHUTHOTO TOJISt KATYIIKU C TOKOM.

DIeKTpOMarHuTHOE MoJIe.

TexHuueckue yCTpPOMCTBA M NPAKTHYECKOE MPUMEHEHHE: MOCTOSHHBIE MArHHUTBI, 3JIEKTPOMAarHUTHI,
AJIEKTPOJBUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YAaCTHUL], UHAYKLIIMOHHAS I1E€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOIO My4YKa MAarHUTHBIM TOJIEM.

JIMHUY MHIAYKIIUY MAarHUTHOTO MOJISI.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHiia Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHUE DNEKTPOMArHUTHOW UHAYKIWH.

[IpaBuio JleHna.

3aBHUCHUMOCTD AJIEKTPOJIBHXKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MOTOKA.

SIBrieHNE CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.



UccnepoBanue necTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.
HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHON WHYKITHH.

Pa3nea S. KosieOanust 1 BOTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOIEOAHUS

KonebarenbHas cucrema. CBoOOAHBIE MeXxaHU4eckue kojeOanus. ['apmonnueckue konebanus. Ilepuon,
qyacTora, amIuiuTyaa u (asza xoneGanuil. [Ipyx uHHBIM MasTHUK. MaremMaTudeckwii MasTHUK. YpaBHEHHE
rapMoHu4ecKux kosnebanuil. [IpeBpaienne s3Hepruu npu rapMOHUYECKUX KOJICOAHUSAX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIC KOJEOAHHS B HMICAUIBHOM KoJeOaTelTbHOM
KOHTYpe. AHaJIOIMsl MEXK/1y MEXaHUUYECKHMHU U 3JIEKTPOMAarHUTHbIMU Kosebanuamu. @opmyna Tomcona. 3akox
COXPAHEHHUS SHEPTUU B UJICAIBHOM KO0JIE0ATEIbHOM KOHTYpE.

[IpencraBnenue o 3aryxarouux KojeOaHMsX. BbIHyXIeHHble MexaHuueckue KonebaHus. Pe3onaHc.
BbIHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

[Tepemennsbiii TOk. CHHYCOUTANIBHBIN IEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTI0 TOKA. AMIUIMTYIHOE U
JEMCTBYIOIIEE 3HAUEHHUE CUIIBI TOKA U HAIPSKEHUSI.

Tpancdopmarop. IIpousBoacTso, nepenadya U NOTpeOIEHUE SIEKTPUUECKON SHEPruH. DKOJIOTHYECKHE
PUCKH TIpU NPOM3BOACTBE 3JIEKTpo3Hepruu. KynpTypa HCIIONB30BaHMSI AJIEKTPO3HEPTMH B IIOBCEJHEBHOU
KU3HU.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE INPUMEHEHUE: JJIEKTPUYECKUH 3BOHOK, T'€HEPATop
IIEPEMEHHOTI0 TOKA, JIMHUU JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojaeOaTeabHON CUCTeMbI (IPYKUHHBIA WIM MaTeMaTHUECKUI MasTHUK).

HaGmrotenune 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHbBIX KOJICOAHUH.

HaGmotenue pe3oHanca.

CB00O/IHBIE JIEKTPOMArHUTHbBIE KOJeOaHMs.

OcmorpaMMbl  (3aBUCMMOCTH  CUJIbI TOKAa U HANpsSHKEHUS OT BPEMEHHM) JUISl DJIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3onanc npu nocnenoBaTenbHOM COETUHEHUH PE3UCTOPA, KaTYIIKU HHAYKTUBHOCTH U KOHJEHCATOPA.

Mozenb IMHUY 3JIEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue 3aBUCUMOCTH NEPHOAA MAJIBIX KOJIeOaHUi rpy3a Ha HUTH OT AJMHBI HUTH M Macchl rpysa.

HccnenoBanue nepeMeHHOro TOKa B IIETH U3 MOCIIE0BATEIBHO COETMHEHHBIX KOH/IEHCATOPa, KaTYIIKU 1
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLe 60IHbL

MexaHnuecknue BOJHBI, ycioBus pacrnpocTtpaHeHus. Ilepuon. CkopocTh pacnpoCTpaHEHUs W AJUHA
BousiHBI. [lonepeunsie u npoaonbHbIE BOJHBL. MHTepdepenus u nudpakinus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI W3JIyd€HHUS S3JEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B oanekrpomarHutHoi BonHe. CBONCTBAa 3JEKTPOMArHUTHBIX BOJIH: OTpakKE€HUE,
IpesioMIIeHue, NoIspu3anus, Tudppaxius, narepepeHus. CKOpoCTh 3J€KTPOMAarHUTHBIX BOJIH.

[Ikana seKTpoMarHuTHBIX BOJIH. [IpMeHeHHe 2J1eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBI paroOCBA3U U TeNEBUACHUS. Paaronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue ycTpoilcTBa U MpakTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTBI, YIbTPa3ByKOBast
JMAarHOCTHKA B TEXHUKE U MEIUIIMHE, pajiap, paauonpuéMHIK, TeIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHHUE TONEPEYHBIX U MPOJOTIBHBIX BOJIH.

KoneOmromnieecs Teno Kak UCTOUYHUK 3BYyKa.

HabmtoneHnue oTpaxeHus U MpeToMICHUS MEXaHUYECKUX BOJIH.

Habmonenue untepdepeHnu v AMPpakiiuyd MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTY/I0M M 4aCTOTOM KOJIeOaHUH.

HccnenoBanne CBOWCTB — 3JIEKTPOMAarHUTHBIX — BOJH: OTPaXEHHME, MPEIOMIIEHUE, IOJsApHU3aLus,
nudpakus, UHTepPEepeHLns.



Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsiMmonrHEHOE pacnpoCTpaHEHUE CBETa B OJHOpPOAHON cpene. JIyu cera.
TodeuHblii HCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakxeHUH B TIIIOCKOM 3€pKaje.

[IpenomiieHne cBera. 3aKOHBI MpEIOMIIEHUS cBeTa. AOCOJIIOTHBIN IOKa3aTenb npesnomieHud. [lonHoe
BHYTpEeHHee oTpaxeHue. [IpenenpHblil yroi MoJHOro BHYTPEHHETO OTPAKEHHUS.

Hucniepcust ceera. ClioxxHBIH cocTaB Oenoro cera. L{Ber.

Cobuparone 1 pacceuBaroliye JUH3bL. ToHKas nuH3a. DOKYCHOE pacCTOSHHUE U ONTHYEcKas cuiia
TOHKOH JmH3BL. [locTpoenue n300pakeHWH B COOMpAIOUIMX M pacceMBaOIUX JHH3aX. DopMmyla TOHKOM
JIMH3BL. Y BETMYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

Bonnosas ontuka. Wurtepdepennuss cBera. KorepeHTHbIE HCTOYHHMKH. YCJIOBHS HaOIIOIEHUS
MaKCUMYMOB U MUHHUMYMOB B HHT€P(EPEHIIMOHHOMN KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakius ceera. JudpakuuonHas pemeérka. YciaoBue HaOMIOACHHS TJABHBIX MaKCUMYMOB IpH
Ma/ICHUY MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoiCTBa M MPAaKTHUYECKOE NMPHUMEHEHHE: OYKH, JymHa, (OoToammapar, MpOeKIMOHHBIN
anmnapat, MUKPOCKOII, T€JIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKIIMOHHAS pEeHIETKa, TOJISPOU/I.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHne, OTpaKeHUe U MperoMieHrne cBeta. OnTudeckue mpruoopshl.

[losnHOE BHYTpEeHHEE OTpakeHHe. MoJiesib CBETOBOIA.

HccnenoBanmne cBOWCTB N300paKeHHI B TUH3AX.

Mopenn MEKpOCKOIA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

HaGmonenne nudpaknum cBera.

Habmronenue aucnepcun cBera.

[TonydyeHune ciekTpa ¢ HOMOILIbIO IIPU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEUIETKY.

Habmronenne monsipu3aiyu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue nokaszarens NpeaoMIIEeHUS CTEKIIA.

HccnenoBanue cBOMCTB N300payKeHUI B JIMH3AX.

HaGmronenue qucnepcuu certa.

Pazjnen 6. OcHOBBI crieMAIbHOM TEOPUH OTHOCHTEILHOCTH
I'panunpl  nmpuMEeHMMOCTH — KjJaccMuecko — mexaHukd.  [locTtymarsl  cnenMalbHOW — TEOPUH
OTHOCUTEIFHOCTH: HWHBAPUAHTHOCTh MOJYJII CKOPOCTH CB€Ta B BaKyyMe, NPHHIIUI OTHOCUTEIHHOCTH
OWHIITEWHA.
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTHU. 3aMeJICHHE BPEMEHH M COKpaIlleHUe JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl € PHEPTUEH U UMITYJIHCOM PEISTUBUCTCKOM YACTHUIIBI. DHEPTUSI TIOKOS.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®oronsl. opmyina [1nanka cBs3u s3HEpruu HOTOHA C €ro YaCTOTOW. DHEPIUs U UMIYJIbC POTOHA.

OtkpeiTue u uccnenoBanue Gorordpdexra. Onbitel A. I'. Cronerosa. 3akonsl GpoTodpdexra. YpaBHeHHE
Oiiamrerina st porodrddexra. «KpacHas rpanuna» Gpororddexra.

JNaBnenue ceera. Onbitel I1. H. JIeGenena.

XnMuyeckoe NeHCTBHE CBETA.

TexHuueckue yCTpoiicTBa M TNPAKTHYECKOE TNPUMEHEHHUE: (POTOIIEMEHT, (POTOJATUYMK, COJHEUHas
Oatapest, CBeTOIUOI.

Jlemoncmpayuu

®oT0o3]PeKT Ha yCTaHOBKE ¢ IUHKOBOM MJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIIHEro Gporoagdekra.

Caeroanon.



Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogpens atoma Tomcona. OneiTel Pe3epdopaa mo paccesHuto o -yactull. [lmanerapHas MoJenb aToMma.
[Tocrynatel bopa. U3nydenue u mornomieHue (GOTOHOB MpU MEPEX0/e aroMa C OJHOTO YPOBHSI SHEPruu Ha
npyroii. Buasl cnektpoB. CriekTp ypOBHEH SHEPrUM aToMa BOJOPO/aA.

BonHoBbie cBoiicTBa yactull. Bonubl ge bpoiinsa. KopnyckynsipHO-BOJHOBOM 1yaau3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.

TexHuyeckue ycTpoHcTBa U MPAKTHUECKOE MPUMEHEHHUE: CHEKTPabHbIM aHaiu3 (CIEeKTPOCKOMN), jJa3ep,
KBaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

OrnpeneneHne JIMHBI BOJIHBI J1a3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Hal6mronenue nuHeRvyaToro criekTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpOoeHUs sapa. OTKphITHE PagMOaKTUBHOCTU. OMBITHI
Pesepdopna mo ompemencHuro coctaBa paAroakTHBHOrO wu3nydeHus. CBoiictBa anbda-, OeTa-, ramma-
U3IIy4eHus. BausHue paioakKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpbiTue npoToHa W HelTpoHa. Hyknonnas mopens sapa I'eiizenOepra—lBanenko. 3apsan szapa.
MaccoBoe uucio sapa. M30tomnsl.

Anbda-pacnaa. DIEKTPOHHBIN U MIO3UTPOHHEIHN OeTa-pacmnaj. ['amMmma-u3nydenne. 3aKOH paJMOaKTHBHOTO
pacnaja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl sizipa.

Anepuble peakuuu. JleneHue u CUHTE3 sAEp.

SAnepupiii  peaktop. TepmosiaepHblii cuHTe3. I[IpoOirembl KW MEPCHEKTUBBI SIAEPHOW SHEPIETUKH.
DKOJIOTUYECKHUE aCHEKThI SIACPHON SHEPTreTUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaONIIOICHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIe B3auMoeicTBU. EqUHCTBO (hr3nueckoi KapTUHbBI MHpA.

TexHnueckue ycTpoiicTBa M IPAKTUYECKOE INPUMEHEHHUE: NO3UMETp, Kamepa BuibcoHa, sAEpHBIN
peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

NccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTorpadusim).

Pa3nes 8. DjieMeHTHI ACTPOHOMMH M ACTPOPU3UKHU

Oranel pa3BUTHA acTpoHOMHUU. [IpHuKiIaqHOE M MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mcrounuk osHepruu ConHua u 3BE34. 3BE3MBI, X OCHOBHBIE
XapaKTepUCTUKU. J[MarpaMMa «CHEKTPaJbHBIM Klacc — CBETUMOCTbY». 3BE3/bI INIABHOM MOCIEA0BATEIbHOCTH.
3aBUCHUMOCTh «Macca — CBETUMOCTB» Ul 3BE3] TJIAaBHOM IMOCieoBaTebHOCTU. BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBbIE PEACTABIIEHUS O IPOUCXOXKACHUN U 3BoJronnu CoslHIa U 3BE311. DTambl KU3HU 3BE3I.

Mneunsiii ITyte — Hama ['anaktuka. [lonoxxenne u nerxkenne ConHna B ['amaktuke. Tunsl ragakTuk.
Panuoranaxktuky v kBazapsl. YEpHbIE IBIPHI B s/IpaX rajJaKTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa06ma. Pazoeranue ranaktuk. Teopus bomnbiioro B3pbiBa.
PennkroBoe uznyudenue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo0ieMbl aCTpOHOMUH.

Vuenuueckue nabnrooenus



HaGmtonenuss HEBOOPY)KEHHBIM TIJIa30M C  HCIOJB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH IS
OTpe/ieNIeHUs] TOJIOKEHNS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO [aTy: OCHOBHBbIE co3Be3ius CeBepHOro
MOJTYLIApHsL U SIPKUE 3BE3MBL.

Hab6monenus B reneckon Jlynsl, raner, Maeuroro [lyru.

O0o0maroniee NoBTOpPEeHUE

Ponb ¢u3uKM U acTpPOHOMUHU B SKOHOMHYECKOM, TEXHOJIOTHMUECKOH, COLMAIbHOM U 3TUYECKOM chepax
JESTEeIbHOCTH YEIOBEKa, POJb U MECTO (PM3UKU M aCTPOHOMHUHU B COBPEMEHHOH HAyYHOH KapTHHE MHpa, POJIb
¢busnueckoil Teopun B (POPMHUPOBAHUM IPEACTABICHUN O (PU3MUECKONH KapTHHE MHpa, MECTO (pU3nvecKon
KapTUHBI MUPa B OOIIEM PsiZly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHUHA O IPUPO/IE.

MesknpeamMeTHble CBSI3H

Nzydenne kypca ¢usuku 0a30BOro ypoBHS B 11 Kimacce ocymiecTBISETCS ¢ y4ETOM COJIEpiKaTeIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKU, OMOJIOTHH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemmusvie nonsamus, CBI3aHHbIE C U3YYCHHEM METOJIOB HAyYHOT'O MMO3HAHMS: SBJICHHUE, HAYYHBIN
¢akt, runoresa, pusnueckasi BeIMUMHA, 3aKOH, TEOpUsl, HAOI0IEeHUE, IKCIIEPUMEHT, MOJIEIUPOBAaHUE, MOJIEIb,
U3MEpEHHE.

Mamemamuxa: peuieHHe CUCTEMbl YpaBHEHUN, TPUTOHOMETPUYECKUE (PYHKIMH: CHUHYC, KOCHUHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPBI M UX MPOEKIUU HA OCH KOOPJAMHAT,
CIIO)KCHHE BEKTOPOB, MPOHM3BOAHBIE JIIEMEHTAPHBIX (YHKIMHA, TPU3HAKA [OAO0OHS TPEyrojlbHUKOB,
onpeereHue TUIOIAAN TIOCKUX (Guryp u oobéma ted.

buonocus: snekrpuyeckue sBIEHUS B KUBOHM MpHUpOJE, KoliebaTenbHbIe ABM)KEHUS B JKUBOW MPUPOJE,
OIITUYECKUE SIBJICHUS B )KUBOU MPUPOAE, AEHCTBUE pajiiallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPABIX Te€J, MEXaHU3MBI
00pa3oBaHMsl KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

I'eocpaghus: MarHUTHBIE MOJIIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyJ, GOTOCHEMKA 36MHOM IOBEPXHOCTH,
IIPEACKA3aHUE 3EMIIETPSICCHUMN.

Texnonozus: TMHUY 3JIEKTPOIEpEiay, TEHEPATOP MEPEMEHHOIO TOKA, AIEKTPOJBUraTENb, MHIAYKIIMOHHAS
neyb, pajgap, paguoONpUEMHHUK, TEIEBU30p, aHTeHHa, TenepoH, CBYU-meub, NpPOEKIMOHHBIA anmnapar,
BOJIOKOHHAS OIITHKA, COJTHEUHas 6arapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenue yueOHoTO nipeameTa «Pu3nKa» Ha YpOBHE CpeTHero o01ero oopazoBanus (0a30BbIld YPOBEHbD )
JOJDKHO  OOCCIEeUUTh  JOCTIDKEHUE  CICIYIONIMX JIMYHOCTHBIX, METAlpeIMETHBIX U  IMPEAMETHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yabTaThl OCBOCHHs yueOHOTo mpenmera «Dusnka» IOJKHBI OTpa)XaTh TOTOBHOCTh H
CIIOCOOHOCTh O0YYalOIIMXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEW MO3UIMEH JHYHOCTH,
CHCTEMOW  ILIEHHOCTHBIX OpHEHTAllM{, MO3UTHUBHBIX BHYTPEHHUX YOEKIECHUH, COOTBETCTBYIOLIMX
TPaJAULIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIECTBA, PaCIIMPEHHE KUZHEHHOTO OIbITa U OMBITA JIEATEIbHOCTH
B IIPOLIECCE pean3al[ii OCHOBHBIX HAIIPaBJICHUH BOCIIUTATEIbHON JAESITEIbHOCTH, B TOM YHUCIIE B YaCTH!

1) rpa:knaHcKoOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh TPAXKIAHCKOW IMO3UIMK OOYYaIOMIErocss KaK aKTHBHOTO M OTBETCTBEHHOT'O 4JICHA
poccuiicKoro o0IIecTBa;

MPUHATHE TPATUIIMOHHBIX 00MIEYETOBEYECKIUX TYMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpECax TPakJIaHCKOro OOIIEecCTBa, y4acTBOBATH B
caMOyIpaBJIEeHUH B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMM HHCTUTYTAMHU B COOTBETCTBHUM C HX (QYHKIHMSIMH H
Ha3HAYCHHEM;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUSI:

c(hOpPMUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K rOCYJapCTBEHHBIM CUMBOJIAM, TIOCTHKEHUSAM POCCHICKHX YUEHBIX B 00JIaCTH
(U3MKU ¥ TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBE/ICHUS;

CMOCOOHOCTh OLIEHMBATh CUTYalMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh Ha MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B JIEATEIBHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJIa B MOCTPOEHHE YCTOWYMBOTO OYAYILEro;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOUIEHHWE K MUPY, BKIOYas 3CTETUKY HaAyYHOTO TBOPUYECTBA, MPHUCYIIETO (HhU3MYECcKOil
HayKe;

5) Tpya10BOr0 BOCIIMTAHUSI:

MHTEpPEC K pa3INuHbIM cpepaM npopecCHOHATbHON AeSITeNbHOCTH, B TOM YUCIIE CBA3aHHBIM C (PU3UKON 1
TEeXHUKOH, yMEHHE cOBeplLIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccuu M peaar3oBBIBATb COOCTBEHHBIE
KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPa30BaHHUIO B 00JAaCTH (PU3MKM Ha MPOTSHKEHUU
BCEH KHU3HU,

6) IK0JIOTHYECKOT0 BOCTIHTAHUS:

c(OPMHUPOBAHHOCTh 3KOJOTHYECKOM KYyJIbTYpbl, OCO3HaHHE TIJIOOATBHOIO XapakTepa 3KOJIOTHYECKUX
npobiuem;

IJIAaHUPOBAaHUE W OCYIIECTBJICHHE JCHCTBUI B OKPYXKAIOWIEH Cpele Ha OCHOBE 3HAHUS Ieneu
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

paciiipeHye OmbITa JesTEIbHOCTH SKOJIOIMUECKO HaIllpaBJI€HHOCTH HAa OCHOBE MMEIOUINXCS 3HAHUH 110
¢buszuke;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMHPOBAHHOCTE ~ MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHIO  Pa3BHUTHUS
¢bu3nuecKoil HayKu;

OCO3HAHME LIEHHOCTH HAy4HOM JeATENIbHOCTH, TOTOBHOCTh B MpoLiecce U3yUeHUs] (PU3UKU OCYIIECTBIISATh
MIPOEKTHYIO U HCCIIEA0BATENbCKYIO JIEATENbHOCTh MHANBUIYAIbHO U B TPYIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
Bba3oBble Jlornueckue AeicCTBHA:

CaMOCTOSITENILHO (POPMYITUPOBATEH U AKTYaIH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

ONPENENATh UEIH IEATEIbHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX TOCTHKECHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U IIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

paszpabarhiBaTh IUJIaH pEIIeHUs NpoOJieMbl ¢ Y4YETOM aHajuu3a HMMEIONIMXCS MAaTepUAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBHI B JI€ATEIBHOCTh, OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIEJIAM, OLIEHUBATh PUCKHU
IMOCJIEICTBUN NCATCIbHOCTH;

KOOPJIUHHUPOBATh U BBINOJIHATH pabOTy B YCIOBUSIX PEaTbHOr0, BUPTYaIbHOTO U KOMOWHUPOBAHHOTO
B3aHUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBareibckue AeiCTBUA:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHSAMHI U MEeTO1aMU (PU3UYECKOM HAYKH;

BIIQJICTh HABBIKAMHU Y4eOHO-HCCIIEOBATENbCKOM W TPOEKTHOM IEATENLHOCTH B oOnactu (DU3HKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IIOMCKY METOJOB pelIeHUs 3adad (HU3HUECKOro
coJiepKaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMS;

BIIQ/IETh BUJIAMU JIESATEIBHOCTH I10 MOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETALUU, TPEOOPa30BAHUIO U
MPUMCHCHHIO B PA3JIMYHBIX yYEOHBIX CHUTYAIMSAX, B TOM YHCIIE MIPH CO3/IaHUU y4EOHBIX TMPOCKTOB B 00JACTH
buzuKy;

BBISIBIIATh TPUYMHHO-CIIEACTBEHHBIC CBSI3M W AaKTyaJM3UPOBAaTh 3ajady, BBIABUTATh THUIIOTE3Y €€
peuieHus, HaXOIUTh APrYMEHTHI Il 10Ka3aTelbCTBA CBOMX YTBEP)KICHUMW, 3a7aBaTh NapaMeTpbl U KPUTEpUU
penieHus;

AQHAJIM3UPOBATh IOJYYEHHbIE B XOJ€ pEIICHUsS 3a/ladyd pe3yJbTaTbl, KPUTUYECKU OLICHUBATH HUX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSX;

CTaBUTHh U (HOPMYIHUPOBATh COOCTBEHHBIE 33Jaul B 00pa30BaTeNbHON AEATEIbHOCTH, B TOM YHCIE MPH
U3Y4YEHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHTYAIlUsM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh NEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEIbHOCTH;

yMeTb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undopmanmueii:

BIIa/IETh HaBBIKAMH TMONY4YeHUS WH(GOpMALUU (PU3NIECKOTO COJIEPKaHUs U3 UCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSATENIHHO OCYIIECTBIIATH MOUCK, aHATU3, CHCTEMATH3aIllUI0 U UHTEPIPETAIINIO0 MHPOPMALIUU PA3IMUYHBIX
BUJIOB U (DOPM MpeiCTaBICHUS;

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAITIH;

UCIIONIb30BaTh CpeAcTBa HWH(GOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJNOTUH B pElICHUH
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPTaHU3AIMOHHBIX 3a7a4 C COOJIIOJICHHEM TpPeOOBAaHHMI >PrOHOMHKH,
TEXHUKU OE30MacHOCTH, TUTHEHBI, pPEeCcCypcocOEepekeHHs, TMPABOBBIX H OTUYECKHMX HOPM, HOPM
nH(pOpPMaIMOHHOM 06€30MMacCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MYECKOrO COAEpKaHWS B pa3IuuHbIX (Qopmarax ¢ yd€ToM Ha3HAYCHUS
nH(pOpMaIUU U 1IEJIEBOM ayTUTOPUH, BRIOUPAsi ONTUMAIIbHYIO (POPMY MpeCTaBICHUS U BU3yaIU3aIiH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:
OCYILIECTBIATH OOIIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOM NESATEIHHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYaIMi U cMATYaTh KOHQIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPECTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAaH/IHON U UHIMBUya IbHOU paOOTHI;
BbIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBUI C Y4ETOM OOIIMX HWHTEPECOB M BO3MOXKHOCTEH
Ka)KJOT0 WICHA KOJIJICKTUBA;



NPUHUMATh LEIH COBMECTHOW AEATENbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH NEHCTBHA IO €€
TOCTIDKEHHUIO: COCTABIIATh IUIAH JEHCTBHN, paclpeAessaTh POJIH C YUYETOM MHEHHH yYacTHUKOB, 0OCYKIaTh
pe3yabTaThl COBMECTHON pabOThI;

OLICHUBATh KAaueCTBO CBOETO BKJIAJa W KaXIOr0 YYacTHHKAa KOMaHAbI B OOIIMH pe3ylbTaT 110
pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIC NMPOEKTHI, OLICHUBATh HUJCH C TIO3MIIMU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYCCKOM
3HaYMMOCTH;

OCYIIECTBIISITh MIO3UTHBHOE CTPATErMYECKOE TIOBEJICHUE B PA3JIMUHBIX CUTYaIUsIX, TIPOSIBISATH TBOPUECTBO
1 BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

PeryisiTUBHbIE YHHBEpPCAJIbHBIE YUeOHbIE JIeiicTBUS
Camoopranuszaums:

CaMOCTOSITENILHO OCYIIECTBISITh MO3HABATEIBHYIO JEATEIBHOCTh B 00JACTH (U3MKH W aCTPOHOMUH,
BBISBJISTH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOATCIIBHO COCTABJIATH IUIAH PCHICHHA paC‘IéTHBIX N Ka4dCCTBCHHBIX 3aja4, IIJIaH BBIIIOJIHCHHA
MIPAKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUN;

AaBaTb OLICHKY HOBbBIM CUTYaAllUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO dPYAULIUN B 001aCTH (PU3UKH, MOCTOSHHO TMOBBIIIATH
CBOI 00pazoBaTeNbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJLIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBHI B JIEATEIbHOCTh, OLIEHUBATH COOTBETCTBUE
pe3yIbTaTOB LIEISIM;

BIIQJICTh HAaBBIKAMHM I[I03HABAaTEIbHONW pedIEeKCHU KaK OCO3HAaHUS COBEPIIAEMBbIX JCUCTBUU H
MBICJIIMTCIIBHBIX ITPOLECCOB, UX PCIYJIBTATOB U OCHOBaHI/IfI;

UCIOJIb30BaTh MPUEMBI peICKCUU TSl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMCTb OLICHHUBATDb PUCKH K CBOCBPEMCHHO INPUHUMATDL PCHICHUA 110 UX CHUKCHUIO,

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB JACATEIbHOCTH;

IIpUHHUMATh 0665[, IIOHUMas CBOU HEAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MPU aHAIKU3€ PE3YNIbTaTOB JIeATebHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B mpouecce mocTuKeHHMS TUYHOCTHBIX PE3YJIBTaTOB OCBOEHHUS MPOTpaMMBbI MO (U3UKE ISl YPOBHS
cpenHero oo6mero o00pa3oBaHUsS |y OOYYarONIUMXCS COBEPIICHCTBYETCS OMOLMOHAIBHBIM  WHTEJUICKT,
Mpeoararonmii copMUPOBAHHOCTS:

CaMOCO3HaHUS, BKIJIOYAIOMIETO CIOCOOHOCTh TOHUMATh CBOE HMOIMOHAIBHOE COCTOSHHE, BHUIETH
HaMpaBlIeHUs] Pa3BUTHS COOCTBEHHON AMOLIMOHANIbHOM cephl, OBITH yBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMS, BKIIFOYAIONIETO CAMOKOHTPOJIb, YMEHHE NPHHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHHEe, CIOCOOHOCTh aNalTHUPOBATHCA K SMOIMOHATIHHBIM W3MEHEHHUSM W TPOSBIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAIMH, BKIIOYAIONIEH CTpeMJIeHHEe K JOCTIKEHUIO Ied MU YCIeXy, ONTHMH3M,
HHUIUATUBHOCTb, YMCHUC HeﬁCTBOBaTB UCXO0Osd N3 CBOUX BOSMO)KHOCTeﬁ;

SMMATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHANBLHOE COCTOSIHHUE IPYTHX, YYUTBHIBATH €r0
MIPH OCYIIECTBIICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C APYTUMH JIOIbMH,
3a00TUTbHCA, TIPOSBISATH UHTEPEC U pa3periaTh KOHPIUKTHI.

MNPEAMETHBIE PE3YJBbTATHBI
K xonmy oOyuenust B 10 kJiacce mpeaMeTHbIE pe3yiabTaTbhl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)aTb
C(OPMHUPOBAHHOCTh y O0YHArOIUXCS YMEHUM:
JIeMOHCTPHPOBAaTh Ha HpUMEpax pojib U MECTO (GHU3MKH B (OPMUPOBAHUU COBPEMEHHON Hay4HOIl
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTH, B IPAKTUUECKOH eATEIbHOCTH JIIOJIEH;



YYUTBIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (HU3UUECKUX MOJENeil: MarepuaiabHas TOUKa,
MHepLUalbHas cucTeMa OTcuéTa, aOCONIOTHO TBEPAOE TENO, WACAIbHBIM Ta3, MOJENM CTPOEHHUS TIa30B,
KHUJIKOCTEH M TBEPBIX TEJ, TOUCUHBIN NEKTPUUESCKHIA 3apsi/i IPU PELICHUU (PU3UUECKUX 3aa4;

pacro3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChI) U OOBICHATH WX HAa OCHOBE 3aKOHOB MEXaHWKH,
MOJIEKYJISIPHO-KUHETUUECKONM TEOPUM CTPOEHHUS BEIIECTBA U DJEKTPOJUHAMHUKU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE JBI)KEHUE, CBOOOAHOE MaJIeHUE TeJ, IBUKEHUE IO OKPYKHOCTH, HHEPLUS,
B3auMoieiicTBue Tel, auddys3us, O6pOyHOBCKOE ABIKEHHE, CTPOCHUE KUIAKOCTEH M TBEPIBIX TEJ, N3MEHEHHE
0o0bEMa TeN IpU HarpeBaHuu (OXJAXIEHWHU), TEIUIOBOE PaBHOBECHE, UCIApEHHE, KOHJEHCalus, IUIaBJIECHUE,
KpUCTAJIIIN3alUsl, KUIIEHNE, BIAXXKHOCTh BO3/lyXa, [TOBBILICHUE AABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
COCyZ€, CBA3b MEXIY IapaMeTpamMH COCTOSIHMS Ta3a B M30IpoLeccax, MIEKTPU3ALUsA Tell, B3aUMOJCHCTBHE
3aps/0B;

ONUCBHIBaTh MEXAaHUYECKOE JIBUKEHHE, MCIONb3ysl (U3NYECKUE BEIMYUHBI: KOOpAWHATA, IIYTh,
IIEpEMEIIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tejla, CHUjla, HMIIYJbC Telld, KUHETHYecKas »HEprus,
NOTEHIMAJIbHAsl YHEPrusi, MexaHudeckas paboTa, MeXaHM4YecKass MOIIHOCTb, IIPU ONHUCAHUU IPABHIBHO
TPAaKTOBaTh (PM3MUECKUI CMBICT HCIIOJIb3YEMbIX BEIMYUH, UX 0003HAUYEHUS M €IUHMIIbI, HAXOAUTh (OPMYIIHI,
CBSI3bIBAIOLIUE JAaHHYIO (PU3NYECKYIO BEJIMUUHY C IPYTMMHU BEIMYMHAMU;

OINMCHIBATh W3YYCHHBIC TEIJIOBbIE CBOMCTBA TeI M TEIJIOBBIC SIBICHUS, MCIONB3YsS (U3NUYECKUE
BEJIMYMHBL: JaBJICHHUE I'a3a, TEMIIEPATYpPa, CPEAHS KHHETUYECKAs DHEPIUs XaOTUYECKOr0 JBUKECHUS MOJIEKYII,
CPEIHEKBaApaTUYHAsl CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHSs JSHeprus, pabora rasa,
KO3 (QUIMEHT MOJIE3HOTO JeHCTBUS TEIUIOBOIO JBUraTeNsl; IPU ONKUCAHUM MTPABUIIBHO TPAKTOBATh (PU3UUECKUI
CMBICII MCIIOJIb3YEMBIX BEJIIMYHMH, UX 0003HAUEHUs W €JMHMIBI, HAXOJUTH (POPMYIIBI, CBS3BIBAIOIINE TAaHHYIO
(bU3NYECKyI0 BEIMYUHY C APYTUMU BEITMUMHAM;

ONMCHIBATh M3YYEHHBIE 3JEKTPUUECKHE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE SIBJIEHUS (TPOILECCHI),
UCHONb3ys (PU3MYECKHE BEIMYMHBL 3JIEKTPUUECKUN 3aps)l, SJIEKTPUYECKOe I0Jie, HamnpsHKEHHOCTh MOJI,
MOTEHIMAJ, pPa3HOCTh TIMOTCHUIMAJIOB; MpPHU OMNHCAHUM NPABWIBHO TPAKTOBaTh (PU3HUECKUI CMBICI
UCMOJb3yEeMbIX BEJIMYMH, HUX O0003HAUE€HUS M EAMHHUIBI, YyKa3blBaTh (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(U3NIECKYIO BETUYMHY C APYTUMH BETMYNHAMU;

aHAJIM3UPOBaTh (PU3NYECKUE MTPOLECCHl U ABJICHUS, UCIOJb3Ysl (U3NYECKHUE 3aKOHBI U MIPUHIUIIBL: 3aKOH
BceMupHoro tsaroreHus, |, Il u Il 3akonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW HSHEPruH, 3aKOH
COXPAHEHHUs UMITYJIbCA, IPUHLIMI CYNEPIIO3ULIMN CUJI, IPUHIUI PABHOIIPABUS MHEPLMAIBHBIX CUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPUIO CTPOEHUSI BELIECTBA, Ia30BbI€ 3aKOHbI, CBS3b CPEAHEW KHUHETUYECKOU
SHEPI'UHU TEIUIOBOTO JBMKEHHS MOJIEKYIN ¢ aOCOIIOTHOM TeMIiepaTypoi, epBblii 3aKOH TePMOJINHAMUKH, 3aKOH
COXPAaHEHHUs BJIEKTPUUECKOT0 3apsaa, 3akoH KyroHa, mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOE BBIPAKEHHUE U YCIIOBHS (IpaHUIIbI, 00JaCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE NPHUHIIMIIBI JIEUCTBUS MAlllMH, IPUOOPOB M TEXHUUYECKUX YCTPOMCTB; pa3inyarhb
yCI0BHUS UX OE€30MaCHOT0 MCIIOJB30BaHNs B IOBCEAHEBHOM KU3HM;

BBITNIOJIHATH 3KCIEPUMEHTHI 10 UCCIIEOBAHUIO (PU3NYECKUX SIBJIEHUI M MPOLECCOB C HCIOIb30BAHUEM
OpSMBIX M KOCBEHHBIX H3MEpPEHUH, mpu 3ToM (opMyIHpoBaTh NpolieMy/3aiady M THIOTe3y Y4eOHOro
AKCIIEPUMEHTA, COOMpPATh YCTAHOBKY U3 IMPENJI0KEHHOT0 000pYyJ0BaHMsl, TPOBOJUTH OMBIT U (POPMYJIHPOBATH
BBIBO/JIbI;

OCYILECTBIISATh IMpsIMblE W KOCBEHHbIE M3MEPEHHS (QPU3UYECKHX BEJIWYMH, I[P 3TOM BbIOUpAThH
ONITUMAJIBHBIN CIIOCOO MU3MEPEHHUs M UCIIOIB30BaTh U3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBUCUMOCTH MEXY (PU3NYECKUMHU BEJIUYMHAMH C HUCIOJIb30BAaHUEM MIPSIMbBIX U3MEPEHUH,
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTaThl MOJTYYEHHOM 3aBHCHUMOCTH (DU3HYECKHX
BEJIMYMH B BUJIE TaONHIl U TpaUKOB, JeaTh BBIBOBI [0 PE3yJibTaTaM HCCIIEIOBAHNUS;

coOmogaTh TpaBuiIa 0e30macHOro Tpyda IpH NPOBEIEHUH HCCIENIOBaHMA B paMKax y4eOHOro
AKCIIEPUMEHTA, Y4eOHO-HUCCIIeIOBATENbCKON U MPOEKTHOW NIEATENbHOCTH C MCIOJIb30BAHUEM H3MEPHUTEIbHBIX
YCTPOKCTB U 1ab0paTopHOro 000pyI0BAHUS;

peraTh pacuéTHbIE 3aJ]a4i C SIBHO 3aJIaHHON (DM3WYECKON MOJEINBI0, UCTIONB3Ys (Pu3nYecKune 3aKOHbI U
NPUHIUIBI, Ha OCHOBE aHAIM3a YCJIOBMS 3aJaud BbIOMpPATh (U3UYECKYIO0 MOJENb, BBLACIATH (hU3NUYECKHe
BEJIMYMHBI U (QOpMYJbl, HEOOXOAMMBIE ISl €€ pelleHHs, MPOBOJUTH Pacu€Thl M OIEHUBATh PEATbHOCTDH
MOJIyYEHHOT0 3HaYeHMS (PU3NYECKON BETMUNHBI;

peliaTh KaueCTBEHHBIE 33Jauu: BBICTPAWBATh JIOTHYECKH HEMPOTUBOPEUHBYIO IETIOUKY PACCYKIECHUHN C
OIOPOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SBICHUS;



MCIOJIb30BATh MPH PEIICHUH y4eOHBIX 33a]]au COBPEMEHHbIE MHPOPMALMOHHBIE TEXHOJIOTUH IS TTIOMCKa,
CTPYKTYpPUPOBAHUs, HWHTEPNPETALUU M TPEACTaBICHUS Y4eOHOM M HAy4yHO-NOMYJSIpHOW HH(pOpMaLuy,
MOJTYYEHHOM M3 Pa3IMYHbIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOIy4aeMyto HH(OpMAIHIo;

IPUBOAMTh NPUMEPHI BKJIaJa POCCUHCKUX U 3apyOexHbIX YUEHBIX-(U3UKOB B pa3BUTUE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETUYECKHE 3HaHMA MO (U3MKE B IIOBCEAHEBHOM JKM3HM JuIsl oOecredeHus
0€30MacHOCTH MpH OOpaLICeHUU ¢ NMPHOOpaMH M TEXHHYECKUMH YCTPOMCTBaMU, JJISI COXPAaHEHHs 37J0POBbS U
COOJIFOICHHSI HOPM KOJIOTMYECKOI0 MIOBEACHUS B OKpYXKaroIlel cpenie;

paboTaTe B Tpymnme C BBIIOJIHEHUEM DPA3IUYHBIX COLMAIBHBIX POJICH, IIIAaHUPOBATH PabOTy TPYIIIIHL,
palMOHANIBHO paclpesiessaTh OO0S3aHHOCTH M IUIAHUPOBATh JIEATENBHOCTh B HECTaHJAPTHBIX CHUTYyalMsX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOTO M3 YIaCTHUKOB I'PYIIIIEI B PELICHUE PACCMATPUBAEMOI TPOOIIEMBI.

K kxonumy oOyueHust B 11 kJiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTb
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

JE€MOHCTPUPOBATh Ha HpUMEpax pojib U MECTO (QU3UKU B (HOPMUPOBAHMM COBPEMEHHOW HAay4yHOU
KapTUHBI MHpa, B Pa3BUTUM COBPEMEHHOM TEXHUKM M TEXHOJOTMH, B NPAKTHUYECKOW NEATEIBHOCTH JIOIEH,
LIEJIOCTHOCTb ¥ €JMHCTBO (hr3UUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHUIIBI IPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJENCH: TOUCUHBIM JIEKTPHUECKUH 3apsij,
Jyd CBeTa, TOYEUHBIH HCTOYHHUK CBETa, sIEpHas MOJEIb aTOMa, HYKJIOHHAas MOJENb aTOMHOIO sijpa IpH
penreHny GU3HYECKUX 3a/1a4;

pacrio3HaBaTh (U3NYECKUe SABJICHUS (MPOLECChI) U OOBSICHATh UX HA OCHOBE 3aKOHOB 3JICKTPOJNHAMUKH
Y KBaHTOBOH (PM3WKHU: AJIEKTPHUYECKAsi MPOBOAMMOCTb, TEINIOBOE, CBETOBOE, XHMUYECKOE, MATHUTHOE JIEHCTBHUS
TOKa, B3aUMOJICHCTBUE MarHUTOB, MJIEKTPOMArHuTHAs MHAYKLUSA, JeHCTBUE MArHUTHOTO IOJIsl HA IIPOBOJAHMUK C
TOKOM W JABIDKYLIMICS 3apsij, SJIEKTPOMArHUTHBIE KOJEOAaHUS M BOJHBI, MPSIMOJIMHEHHOE PacHpOCTpaHEHUE
CBeTa, OTpake€HHE, IpeJoMJIeHHEe, MHTeppepeHuns, AUdpakuus U MHOJIIpU3alMs CBETa, AMUCIEPCUs CBeTa,
doroanexTpudeckuit 3PPexT (horodddexr), cBeToBoe NaBICHNE, BOSHUKHOBEHHE JIMHEHYATOr0 CIIEKTPa aToMa
BOJIOPO/1a, €CTECTBEHHAs U UCKYCCTBEHHAsl PaIMOAKTUBHOCTb;

OINMCHIBAaTh U3yYEHHBIE CBOICTBA BEILECTBA (JIEKTPUUECKHUE, MAarHUTHBIE, ONITUYECKUE, DJIEKTPHUUECKYIO
IPOBOJIUMOCTh PA3JIMYHBIX CpPEA) U DIIEKTPOMAarHUTHbBIC SIBJIEHUsS (MPOLECChI), HCHONb3ys (husnueckue
BEJIMYMHBL: AJIEKTPUUYECKUH 3aps]l, cuja TOKa, MIEKTPUUYECKOE HaNpsSIKEHUE, IEKTPUUECKOE COMPOTUBIICHUE,
Pa3sHOCTh MOTEHIMAJIOB, 3JEKTPOJBMKYILAs CUiIa, paboTa TOKA, MHAYKIMS MarHUTHOIO MOJs, cuia Amiepa,
cwia JlopeHna, HHAYKTUBHOCTh KaTYIIKH, SHEPTUS 3JIEKTPUYECKOrO0 U MAarHUTHOTO MOJIEH, IEpUoI U YacToTa
KosiebaHui B KosieOaTelbHOM KOHTYpE, 3apsii M CHJIa TOKa B MPOLECCe TAPMOHUYECKUX JIEKTPOMAarHUTHBIX
KojeOaHui, (OKyCHOE pacCTOSSHUE W ONTHYECKas CHUJa JIMH3bI, MPU OMNHCAHUM TPABUIBHO TPAKTOBATh
¢u3n4ecKuif CMBICT HCHOJB3YEMBIX BEIMYMH, HUX OOO3HaueHWs M E€AMHHUIBL, YKa3blBaTh (HOPMYIIbI,
CBSI3bIBAIOIIME TAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMU;

OIMCHIBATh M3yYCHHBIE KBAHTOBBIC SBJICHUS U MPOLECCHI, UCIONB3Ys (pU3MUECKUe BETHUUUHBI: CKOPOCTh
AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, MEpUOJ Modypacnasa,
SHEpIus CBS3M aTOMHBIX s/iep, NMPH OMUCAHWU MPABUIBHO TPAKTOBATh (PU3MUECKUH CMBICI MCIOJIB3YEMbIX
BEJIMYMH, UX 0003HAYEHUs U €IUHUIIBI, YKa3bIBaTh (OPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIHUUHY C
JAPYTUMH BEJTMUYMHAMM, BBIYUCIATH 3HaU€HHE (PU3NYECKON BETMUHHBI;

aHAJIM3UPOBATh (PU3MUECKHE TPOLIECCHl U SIBJICHMS, UCIOIb3Ys (PU3NUECKHE 3aKOHBI U MPUHIIMIIBL: 3aKOH
Oma, 3aKOHBI IOCJIEA0BATENBHOIO U NapalIEIbHOIO COEAMHEHNSI IPOBOAHUKOB, 3aK0H JDkoynsa—JIeHna, 3akoH
AIEKTPOMAarHUTHOM MHAYKLHWHU, 3aKOH NMPSMOJIMHEHHOTO PacHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAKEHMs CBETa,
3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHUE DWHIITeHHa 111 (HoTod(PdexTa, 3aKOH COXpaHEHHs SHEPrUH, 3aKOH
COXPAaHEHHUs UMIYJbCa, 3aKOH COXPAHEHHUS JJIEKTPUUYECKOrO 3apsia, 3aKOH COXPaHEHHUs MacCOBOTO YHUCIA,
noctynatsl bopa, 3aKoH paJinOaKTHBHOTO pacnaza, Mpu 3TOM pasziyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHa,
€ro MaTeMaTU4YeCcKoe BhIpayKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OIIpEAEIATh HANpPAaBICHUE BEKTOPA MHAYKIIMM MAarHUTHOI'O TOJIS MPOBOJHUKA C TOKOM, CHIIbI AMIiepa U
cunel JIopeHia;

CTPOUTH M OMMCHIBATh N300paKeHHE, CO3JaBaeMO€ IJIOCKUM 3€pPKaJIoM, TOHKOM JIMH30MH;

BBITIOJHATH SKCIEPUMEHTHI 10 MCCIIEJOBAHUIO (PU3NYECKUX SIBJIEHUI M MPOLECCOB C HCIOIb30BAaHUEM
OpSIMBIX M KOCBEHHBIX HM3MEpEeHMil: mpu 3ToM (opMyaHpoBaTh MHpoOieMy/3afadyy M THIOTe3y y4eOHOro
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 IMPENJI0KEHHOT0 000PYI0BaHMS, TPOBOJUTH OMBIT U (POPMYINPOBATH
BBIBO/IbI;



OCYIIECTBIISITh TPSIMBbIE W KOCBEHHBIE W3MEPEHUsS (PU3UYECKUX BEIUYHMH, IPH 3TOM BHIOUPAThH
ONTUMAJIBHBINA CLIOCOO M3MEPEHUS U UCIIONIb30BaTh U3BECTHBIE METOBI OLIEHKH MOTPEUIHOCTEN H3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEIWYUH C WCIOJIB30BAHUEM MPSIMBIX U3MEPEHHI: MPU STOM
KOHCTPYHPOBAaTh YCTaHOBKY, (PUKCHUpPOBATh pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU (U3NYECKUX BEIUYUH B
BUJie TaOIHIl U TPAQUKOB, A€TaTh BRIBOABI 110 pPe3yJIbTaTaM UCCIICAOBAHMS;

coOmofath mpaBwia Oe30MacHOro Tpyda MpH MPOBEIECHUU MCCIEAOBaHUNH B pamMKax ydeOHOro
9KCIIEPUMEHTA, YU€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JIEATENBHOCTH C UCIOJIb30BAaHUEM H3MEPUTENIBHBIX
YCTPOMCTB U J1a00paTOPHOTO 000PYIOBAHMUS;

pemaTh pacyéTHbBIC 3a/1a4M C SIBHO 33JaHHON (PU3MUYECKONW MOJIENbIO, UCTIONB3YS (PU3NUYECKUE 3aKOHBI
MPUHILIMIIBI, HA OCHOBE aHajW3a YCIOBHUS 3aJauyd BBIOMpATh (DU3MUECKYI0 MOJEJb, BBIACIATH (PU3NUECKHE
BEIMYMHBI U (PopMyibl, HEOOXOAMMBIE IJsi €€ peUIeHHs, MPOBOAUTH PACUYETHI M OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT0 3HAYeHUS (PU3NUECKON BEIHMYNHBI,

pelarh KaueCTBEHHBIE 33Jauu: BBICTPAWBATh JIOTHYECKH HENPOTUBOPEUMBYIO LETNIOYKY PAaCCYKIEHUHN C
OIMOpPOM Ha U3y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

WCIOJIb30BATh MPH PEIICHUH y4eOHBIX 33a]]au COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTHU JUISI TIOMCKA,
CTPYKTYpUPOBaHHUS, HHTEPIpPETallMd M TMpeACTaBlIeHUs Y4eOHON M HayyHO-TIOMYJSpHOW uHGOpMauy,
MOJTYYCHHOM 13 Pa3IMYHbIX UCTOYHUKOB, KPUTHUECKH aHAITM3HPOBATH MOIy4aeMyto HH(POPMAIIHIO;

OOBSICHATH MPUHLUIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3inyaTh YCIOBUS UX
0€30MacHOTO MCITOJIF30BAHUS B TIOBCEAHEBHOM KHU3HH,

MPUBOJIUTh TPUMEPHl BKIAJa POCCUHUCKUX M 3apyOeKHBIX Y4EHBIX-(OU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHHUS M0 (U3MKEe B TOBCEIHEBHON JKM3HU JJsl OOecrneyeHus
0€30MacHOCTH TPH OOpPAIICHUU C MPHOOpaAMH M TEXHHYECKUMH YCTPOMCTBAMU, JJISI COXPAaHEHHS 370POBbS U
COOJTIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJICHUS B OKPYKaIOIIeH cpefie;

paboTaTe B TpymHIe C BBIIOJIHEHHUEM DPA3UYHBIX COIMAIBHBIX pOJICH, MIAaHUPOBATh PabOTy TPYIIIEI,
paloHaJIbHO pacHpelessaTh OO0S3aHHOCTH M IUIAHUPOBATH JEATEIbHOCTh B HECTAaHAAPTHBIX CUTYalUAX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOTO M3 YIaCTHUKOB I'PYIIIIEI B PEIICHUE PACCMATPHUBAEMOI TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acos DJIeKTPOHHbIE
HaunmeHnoBanme
Ne (undposbie)
pa3iesioB U TeM Kontpoabubie IlpakTunueckue
n/n Bcero oOpa3oBaTeJibHbIE
NPOrpamMMbl padoThI padoTbI
pecypchbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3nKa U METOJIBI 5 bubnunoreka LIOK
' HAy4YHOT'O TIO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 2
Pa3nen 2. MEXAHUKA
bubnunoreka LIOK
2.1 K 5
HHeMatiia https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
2.2 7
Aluaniica https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXPAHEHHUS B 5 1 1 bubnnorexa [JOK
' MEXaHHUKe https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubmmoreka [JOK
' KAHETUIECKOU TEOPUH https://m.edsoo.ru/7f41bf72
3.9 OcCHOBBI 10 1 bubmuoreka [{OK
' TEPMOJIUHAMHUKHU https://m.edsoo.ru/7f41bf72
33 BArperi::lH;COC;;HHHH 5 bubmuoteka [IOK
' CHICETRA. THAS0BbIC https://m.edsoo.ru/7f41bf72
MePEeXO0/Ibl
Uroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmmoteka IIOK
4.1 1 1 1
DueKTpoCTatiia 0 https://m.edsoo.ru/7f41bf72
[TocTosHHBIM
42 AJIEKTPUYECKHUM TOK. 12 1 bubnmnoreka [JOK
' Toku B pa3muyuHBIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro mo pazneny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO 68 4 4
YACOB I10 ITPOTPAMME
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aesioB U TeM Kontpoabnubie IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoTbl
pecypchl
Pazpen 1. JIEKTPOJAUHAMUKA
M )
1.1 9;;?: T:h;)aerl:;ﬁaa 11 1 3 buomorexa LIOK
' p https://m.edsoo.ru/7f41c97c
AHIYKLAS
Hroro mo pazueny 11
Paznen 2. KOJJEBAHUS U BOJIHBI
M
2.1 BHZ);:HEEZ?;E;I;E 9 1 bubmorexa HOK
' p https://m.edsoo.ru/7f41c97c
KoJIeOaHus
M
2.2 SHZiin:/IZif{II/I/Ii}I:He 5 1 bubmmorexa [IOK
' p https://m.edsoo.ru/7f41c97c
BOJIHBI
bubnunoreka LIOK
2.3 O 10 3
frrKa https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 24

Pazgen 3. OCHOBBI CIIELIUAJIBHOM T

OCHOBBI CITEIIHATBHOM

EOPUU OTHOCHUTEJBHOCTH

31 oD 4 1 bubmmoteka IIOK
' ~op https://m.edsoo.ru/7f41c97c
OTHOCHUTEIILHOCTH
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DJIeMEHThI KBAaHTOBOM 5 bubnuoreka [{OK
' OTITHKHA https://m.edsoo.ru/7f41c97c
42 CTpoeHie aToMa 4 bubmuoreka [{OK
' POCHIE a1o https://m.edsoo.ru/7f41c97c
bubmmoteka IIOK
4, A
3 TOMHOE PO > https://m.edsoo.ru/7f41c97c
Hroro no pasneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
51 DJIEMEHTHI aCTPOHOMUU 7 1 bubmmnoreka [JOK
' U acTpopH3UKU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

6.1 O06o0maroree 4

MOBTOPEHHE

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
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Uroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




IHOYPOYHOE IINTAHUPOBAHHUE

Mpuioxenust

10 KJTIACC
N KounyecTBO 4acoB JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrpoas Ipakruuec  00pa3oBaTe/ibHbIE
n/n Bcero
HbIE KHe paboTbl,  Pecypcehl
padoThI
®dusuka — Hayka o npupoje. Hayunsie
1 METObI H03Ha};IKI/I$I oxiyiafomergq 1 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
Mupa
Ponb 1 mecTo dusuku B

5 ($hopMUPOBaHUHM COBPEMEHHOW HAYYHOH 1 bubnuorexa [JOK
KapTHHBI MUPA, B IIPAKTHYECKOM https://m.edsoo.ru/ff0c33e6
JEATEIIbHOCTH JIHOIEH
MexaHuueckoe TBUKEHHE.

3 OTHOCHUTEIBHOCTh MEXaHUUECKOTO 1 bubmuorexa [JOK
nBrokenus. [lepemernenue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
yCKOpEHUE

4 PaBHOMEpHOE NpsAMOJIMHEITHOE 1 bubnunoreka [JOK
JBUKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE IPSIMOIMHENHOE 1 bubnnorexa [JOK
JBYKECHHE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHre. Y CKOpeHue 1 bu6mmoreka [IOK
CBOOOIHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BUXEHHUE.

7 Z[I]:I/I)KGHI/IC MaTepJII/IaJILHoﬁ TOYKH I10 1 bubmorexa IOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[Tpuniun otHocUTENbHOCTH ["anumnes.
8 I/Iiepllllnaﬂmee CHUCTEMBI OTCYETA. 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
[Iepsbslii 3ak0H HproTOHA
Macca Tena. Cuna. [Ipunnun
9 CYTIEPIIO3UIINH CHIL. BpTopIcInZ 3aKOH 1 bubmmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
HeroTona nist MaTepuanbHOM TOYKH

10 Tpernii 3akoH HeroToHa 11 1 bubnuoreka [IOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsroteHus. Cuna

11 TSAKECTH. Heg))Baﬂ KOCMUYECKast 1 bubmorexa HOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec 1 bubnuotexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. KoaduumrieHT Tpenus.

13 Cuna C(P;HpOTI/IBJ'IeI?I/IqS)I ;pn )IBI/IE(@HI/II/I 1 Bu6miorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WIIH Ta3e
14 ITocTynarenbsHOE U BpallaTesbHOE 1 bubnuoreka [IOK

JABHIKCHUC a0COJIFOTHO TBép)lOl" O TCJ1a.

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

MowmenT cunbl. ITnedo cuiel. YcnoBus
paBHOBECHS TBEPIOIO Tea

15

16

17

18

19

20

21

22

Nmnynbc maTepuanbHOM TOUKH,
CUCTCMbI MAaTCPUAJIBHBIX TOYCK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUs
HUMITyJIbCA. PeaktusHoe IBHUKCHHUC

PaGota u MOLTHOCTD CHUIIBI.
Kunernueckas sHeprusi MaTepuaibHOW
Touku. Teopema 00 H3MEHEHUH
KMHETUYECKOU SHEPrUu

[ToTenunanbHas SHEPTHUS.
[ToTeHuuanpHas SHEPTUsl yIpyro
ne(OpMUPOBAHHON MPY>KUHBI.
[ToTennmansHas SHEpPTHs TENa BOIU3U
MMOBEPXHOCTU 3eMITH

[ToreHnuanbHble ¥ HENOTCHIIMATBHBIC
cuibl. CBs3b pabOTHI
HETIOTEHIIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYEeCKOU OHEPIUU CUCTCMBI TCIIL.
3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

JlaboparopHas padorta «MccnenoBanue
CBSI3U pabOTHI CHIIBI C H3MEHEHUEM
MEXaHUYECKOHN HEpPIuu Tella Ha
IIpUMEpE PaCTSKEHHS] pE3UHOBOTO
KIyTa»

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

XapakTtep ABUKEHUSA U
B3aMMOJIEHCTBHS YaCTHIL] BEILIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U
TBEPIBIX TEI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c4dc?2

23

Macca monekyn. Konuuecto
BemiectBa. [locTostHHAs ABoraapo

24

25

26

TennoBoe paBHOBecue. Temneparypa u
e€ uzmepenue. lllkana remneparyp
Henscus

WUneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcoiroTHas TeMIiepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e
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JBH>KEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

27 3akon [lanbToHa. ["a30BbIe 3aKOHBI
Jlaboparopnas padota «Vccienoanue
28 3aBUCUMOCTH MEXIY ITapaMeTpamMu
COCTOSIHUS pa3peKEHHOT0 Ta3a
29 N3onponeccel B MACAIBHOM Ira3e U uxX bubmumoreka [IOK
rpaduyeckoe npeICTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpennss sneprus
TEPMOAMHAMHYECKON CHCTEMBI U
30 crocoOb! €€ n3menenus. Konmaectro bubnmoreka [JOK
TEIIOTHI U paboTa. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPrus 0JTHOATOMHOTO UEaTHHOTO
rasa
bu6mmoreka [IOK
31 Buer remnonepesiain https://m.edsoo.ru/ff0c5¢36
VY ienpHas TENI0EMKOCTh BELIECTBA.
32 KZ‘II/I‘IGCTBO TEIJIOTHI TIPH B bubmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenaye. AauabaTHblil mpoiecc
33 [IepBbIil 3aKOH TEPMOAMHAMUKH U €TI0 bubnnorexa [JOK
[IPUMEHCHHE K H30IMPOIIECcaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTuMocTh Mpo1eccoB B MpUpoIe. bubnnorexa [JOK
Bropoii 3ak0H TepMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicreus u KIIJ TenmoBoit bu6mmoreka [IOK
MalIiHbI https://m.edsoo.ru/ff0c600a
36 uxa Kapnao u ero KIT/{
37 DKonornyeckre npoodaemMbl
TETIOIHEPTETUKH
38 O6o6maromuit ypok «MonekymsipHas bubnmnoreka [JOK
¢u3uka. OCHOBBI TEPMOJHHAMHKI) https://m.edsoo.ru/ff0c6938
KonTponbhas padota no teme
39 <<MOJ'IpeKYJ'I$IpH§$I ¢uzuka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnorexka [JOK
Hcnapenue u KumeHune https://m.edsoo.ru/ff0c63b6
AOComOTHAS U OTHOCHUTEIbHAS
41 BJIQXKHOCTH BO3/yxa. HackleHHbI! bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrammueckne u
42 amopdHbIe Tena. AHU30TPOMIHS bubnuoreka [IOK
CBOMCTB KpucCTaoB. Kuakue https://m.edso0.ru/ff0c65f0
kpuctaiibl. COBpeMEHHbBIE MaTepHAIIbI
[InaBneHue M KpUCTATUIU3ALIMSL. Bu6morexa LIOK
43 VY nenbHas TEmoTa MJIaBICHUS.

Cybnumarus

https://m.edsoo.ru/ff0c6708
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bubmuoreka [JOK

44 Ypasieriie TeIuiororo Garasica https://m.eds00.ru/ff0c6820
DJIeKTpu3anus Teil. DICKTPUIECKHUI
45 3ap51):[.pI[Ban3H):[a BJIGKTpI/ITIIZCKI/IX Bu6morexa LIOK
https://m.edsoo.ru/ffOc6bcc
3aps/ioB
[IpoBOIHHKH, TUDIEKTPUKH U
46 H(]);)J'IyH;[OBO,I[HIfKI/I. 3a1<£H COXpaHEHUs bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
B3anmoaeiicTBue 3aps10B. 3aKOH
47 KyJIOHa.HToqeqHLH?I znﬂempnquKHﬁ bubmmorexa LIOK
https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpssk€HHOCTB IIEKTPUYECKOro
48 nosist. [lpuHnun cynepno3uuuu bubmumoreka [IOK
AIIEKTPUUYCCKUX MOJICH. JInHUM https://m.edsoo.ru/ff0c6df2
HaANPsHKEHHOCTH
Pabota cuit 2IeKTpOCTaTHYECKOTO
49 TOJISL. HOTCHHI/IaJIF)Pa?,HOCTI) Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6f00
MMOTEHIMAJIOB
[TpoBOTHHMKYN U AUDIICKTPUKHU B
50 3J1peKTpIc[>CTaTquI::K0M HOI;IG. bubmmoreia LIOK
https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTD
51 OnekrpoémkocTh. KonaeHncaTop bubmorexa LIOK
https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD TIJIOCKOTO
52 KOHI[GEC&TOpa. DHeprus 3aps>KeHHOTO bubmmoreia LIOK
https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTtopHas pabota "M3mepenue 1
AIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NENCTBUS U IPUMEHEHNE
KOH/JIEHCAaTOPOB, KOIMIMPOBAIBHOTO
o4 amnmnapara, CTpyHHOT0 pUHTEPA.
DneKTpocTaTUYeCKas 3alluTa.
3a3emIIeHne AIIEKTPONpruOOpPOB
DNEeKTPUYECKHI TOK, YCIOBHS €r0
cyuiectBoBaHus. [10CTOSAHHBIN TOK.
55 Cuna toka. Hanpsoxenue.
Comnporusnenue. 3akon Oma jist
y4acTKa I1enu
[TocnenoBarenpHOE, MapaIebHOE,
CMENIaHHOE COEMHEHNE
56 POBOAHKUKOB. JlTaboparopHas paboTa 0.5 bubmmorexa LIOK
https://m.edsoo.ru/ff0c74f0
«/3ydeHne CMEIIaHHOTO COeMHEHUS
PE3UCTOPOB»
57 PaboTa 1 MOLTHOCTbH 3EKTPHUECKOTO bubnuorexa [IOK

ToKa. 3akoH Jlxoyns-Jlenna

https://m.edsoo.ru/ff0c7838
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3axon OMa 1715 TOJTHOM (3aMKHYTOM )
anekTpuyeckoi nenu. Koporkoe

58 3ambikanue. JlaboparopHas pabota 1 0.5 Bu6morexa LIOK
https://m.edsoo.ru/ffOc7ae0
«M3mepenue IJIC ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS
Pesepubiit ypok. Kontponbsnas pabora
59 o T:Me "311};I:<Tp0):[nﬂafm}<a" / ’ 1 Bu6mnorexa LIOK
_ https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas mpoBepouHas paboTa
Oo6o06maromuii ypox
60 <<3JI€II(J’1l“pOII[JIl/IHa1V}IIII/:Ka» / Beepoccuiickas 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c88be
npoBepouHas paboTa
DneKTpOHHAs TPOBOJAUMOCTb TBEPABIX

61 METaJIJIOB. 3aBUCUMOCTh 1
COIPOTHUBIICHUS] METAJUIOB OT
temrieparypbl. CBEpXIPOBOIUMOCTh

62 DIEKTPUYECKHI TOK B BaKyyMe. 1
CBoiiCcTBA JIEKTPOHHBIX ITYYKOB
[TorynpoBOTHUKH, UX COOCTBEHHAS U

63 MpUMecHas MpoBOAUMOCTb. CBOICTBa 1 bubnunoreka [JOK
p—~n-niepexoxaa. [TonymnpoBoJHUKOBBIE https://m.edsoo.ru/ff0c84ae
PUOOPHI
DNEKTPUUECKUN TOK B paCTBOpPAX H

64 paciuiaBax 3JICKTPOJIMTOB. 1 bubnuorexa [JOK
DICKTPOIUTHYCCKAS JUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEeKTPUYECKHUI TOK B razax.

65 CamocTosTeIbHBIN U 1 bubnuotexa [JOK
HECaMOCTOSTEIbHBIN pa3psia. MoTHHS. https://m.edsoo.ru/ff0c84ae
[mazma
DnexTpuueckue nprudopsl U

66 YCTpOICTBA U UX MPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH
KonTponbHas pabota mo teme

67 «Inekrpocraruka. [locTossHHBIN 1 bubnuotexa [JOK
AJIEKTPHUECKUiT TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

68 PezepBHblil ypok. O600maronuii ypok 1 bubnuoreka [IOK
no Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 68 4
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11 KJIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne IIpakTnuye
/i Tema ypoka Beero KonTpoasb cxue o0pa3oBaTe/bHbIE
HbIE pecypcsbl
padoTshI
padoThI
[TocTosiHHBIE MAarHUTBI U UX
1 B3auMoOAcicTBHE. MarHuTHOE II0JIE. 1 bu6nmoreka [IOK
Bekrtop MarautHOM MHAYKIUH. JInHIK https://m.edsoo.ru/ff0c9778
MAarHUTHON MHIYKIHHU
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.
2 OmneIT OpcTena. B3§HMo§eﬁCTBHe 1 bubmmorexa OK
https://m.edsoo.ru/ff0c98fe
MIPOBOJAHHUKOB C TOKOM
3 JlaGopaTopHas pabota «3ydeHue 1 1 bubmuorexa [IOK
MarHUTHOTO TIOJISI KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOIHUK ¢ TOKOM. Cuta Amriepa.
4 HI;60paT0pHaﬂ pabora «I/ICCJIGIIOEaHI/Ie 1 1 brbmmorexa LIOK
. https://m.edsoo.ru/ff0c9ac0
JEHCTBHS MOCTOSTHHOTO MarHuTa Ha
paMKy ¢ TOKOM»
efiCTBHE MarHUTHOTO TIOJISI Ha
5} HHBmemy}oca 3apsKEHHYIO YacTULLY. 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Cumna Jlopenna. Pabora cuel Jlopenna
DnexTpoMarHuTHas nHAyKuus. [ToTok
6 BEKTOpa MarHUTHOM uHAyKuuu. I1C 1
WHIYKIIAHA. 3aKOH AJIEKTPOMArHUTHOU
nHaykiuu Oapanes
JlaboparopHas padota «MccnenoBanue
7 HBJIeIfI/I;I BIJ)IGKTI?OMaFHHTHOﬁ " 1 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0cal50
WHTYKITHH
NunykTuBHOCTS. SIBIEHUE
8 camonHaykiuu. 9J1C caMOMHAYKINN. 1 bubmuoteka [IOK
DHeprusi MarHUTHOTO TOJISL KaTYIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe
TexHuueckue ycTpoucTBa U ux
MIPUMEHEHHE: TTOCTOSTHHBIC MAarHUTHI,
9 ANEKTPOMArHUTHI, HIEKTPOIBUTATENb, 1
YCKOPHUTEINHN AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb
10 O6o6maromuii ypok «MarauTHoe moJie. 1 bubmmoreka [JOK
DNEeKTPOMarHuTHAS WHIYKIIAS) https://m.edsoo.ru/ffOcab82
KonTponbhas pabota no teme
11 «MaFII)-II/ITHOG HI:)ne. DneKTpOMarHuTHasI 1 1 bubmmorexa LIOK
https://m.edsoo.ru/ffOcad58
WHTYKITHS
12 CB00OJHBIE MEXAHNYECKHE KOIECOAHUS. 1 bu6nunorexa LIOK
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I"apmonmnueckue koaeOaHusl.
YpaBHEHHE FrapMOHUYECKUX
konebanuii. [IpeBpaienue sHeprun

https://m.edsoo.ru/ff0caf06

13

JlaboparopHas padora «/ccnenoBanue
3aBUCUMOCTH ICPUOJa MAJIbIX
KoJieOaHu# Tpy3a HA HUTHU OT JITUHBI
HUTHU U MAcChbl Tpy3a»

14

Koneb6arenbubiii KoHTYp. CBOOOIHBIC
ANIEKTPOMArHUTHBIC KOJeOaHus B
UJeATbHOM KOJIeOaTeTbHOM KOHTYPE.
AHanorust M1y MEXaHHYEeCKUMHU U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU

bubnunorexa LIOK
https://m.edsoo.ru/ff0ch820

15

16

17

18

19

20

21

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPIUU B UJICATBHOM KOJIeOaTeIbHOM
KOHTYpE

[IpencraBnenue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHBIE
MeXaHHYeCKHEe Koaebanus. Pe3onanc.
BI)IHY)KIIGHHBIG BHCKTpOMaFHI/ITHI)IC
KoseOanus

[lepemennsbiii Tok. CHHYCOMIANBHBIN
MepeMeHHbIN TOK. MOITHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE 1
JICHCTBYIOIIEE 3HAYCHHUE CUIIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [Ipoussozacrtso,
nepeaaya v norpedieHue
JIEKTPUYECKON IHEPTUU

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro ToKa, TMHUN
JJIEKTpoIepesay

DKOJIOrH4eCcKUe PUCKU TpU
MIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTrypa ncnonbs3oBaHus
3JIEKTPOIHEPIUHU B MIOBCEIHEBHON
KHU3HU

MexaHn4ecKrue BOJTHBI, YCIOBHSI
pacnpoctpanenus. [lepuoa. Ckopoctb
pacnpoCcTpaHEHUs U JJIMHA BOJIHBI.
[Tonepeunbie U IPOJOJIbHBIE BOJIHBI

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubmuoreka [{OK
https://m.edsoo.ru/ffOchd34

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

bubnunorexa LIOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB
3ByKa. Beicora ToHa. TemOp 3Byka

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcccOc

23

BHGKTPOMaFHI/ITHBIe BOJIHBI, UX
cBOMcTBa U cKopocTk. [Ikana
OJICKTPOMAardHuTHBIX BOJIH

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0
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HpI/IHI_[I/IHI:I PaaroOCBA3U U TCICBUACHUS.

24 Pa3ButHe cpencTs cBs3MU.
Pagnomokanus
o5 Konrponsnas padora «Konebanus u Bu6muoteka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssmonnHeiHOE pacipoCTpaHEHUE
26 CBI;Ta B OﬂHOpOHHIZ)ﬁ ciez[e?ToqeqHLH‘?I bubamorexa LIOK
https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeTa
OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 CBCI”)[a. [TocTpoenue H306pa>1<2§1/1171 B bubnxorexa LIOK
https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3epKajie
[Ipenomnenue cera. [lonHoe
28 BIfyTpeHHee orpaxkenue. [IpeaenbHbIit Bubmmorexa IOK
https://m.edsoo.ru/ffOcd7f6
YTOJI [TOJIHOTO BHYTPEHHETO OTPAXKEHUS
JlaboparopHas pabota «3mepenue bubmmoreka [JOK
29
MOKAa3aTelis MPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoeHue n300pakeHuii B
30 JUH3E. d)opM}r/)na TOHKOM J'II;/IH3I>I. bubmmorexa LIOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
31 JlaboparopHas pabora «MccnenoBanue
CBOMCTB M300paKCHUI B JIMH3AX)
Hucniepcus cBeta. CIIOKHBIN COCTaB
39 6enoro ceera. Lger. JlaboparopHas
pabota «Habmonenne aucnepcun
CBETa»
33 Wnrtepdepennus crera. Audpaxius bubmmnoreka HOK
cera. JludpakiuonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubmuorteka [IOK
[Monsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpPbI U yCTPOMCTBA U
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
I'panu1bl TPUMEHUMOCTH
36 KJI':I)aCCI/IIfIGCKI())ﬁ mexaHuku. [loctymaTs bubmmorexa LIOK
. https://m.edsoo.ru/ff0cf862
CHEIMAILHOW TEOPUN OTHOCUTEIHLHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amenaenue BpeMeHIlld Hu CIZ)KpaIJ_IeHI/Ie bubmorexa HOK
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 qaCTI:/II_ILI. CB}ISBy MaC(I:LI C DHEprueu u bubmorexa HOK
https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «Onrtuka.
39 OCHOI;BI CHeHPIIDaJIBHOﬁ TEOPHH bubmmorexa LIOK
https://m.edsoo.ru/ffOcf6f0
OTHOCUTENEHOCTH»
40 ®oronsl. opmyina [Inanka. Dueprus u bu6muoreka [JOK

UMIyJbC GOTOHA

https://m.edsoo.ru/ffOcfel6
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OTKpBITHE U HCCIIE0OBAHUE

bubnunoreka LIOK

4 dorordpdexra. Onbithl A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
3akonbl Portodrddexra. YpaBHeHUE

42 BﬁHmTegl)Ha I[JIq:Iq)(i)OTOI-)(b(geKTa. Bubmmorexa LIOK

https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potospdexra

43 HaBnenne cBeta. OnbiTel 11. H. bu6nmoreka [IOK
JleOeneBa. XuMuyeckoe JeUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTBa u

44 MPaKTHYECKOE MPUMEHCHHUE:

(dhoTod5eMeHT, (HOTOIATUYUK, COTHEUHAS
Oatapest, CBeTOINO/

45 Pemenue 3agau mo Teme «IIEMEHTBI bubnunorexa LIOK
KBAHTOBOM OITHKI https://m.edsoo.ru/ff0d0302
Mogenbs aroma ToMcoHa. OnbIThI

46 Pesi[pq)opﬂa 10 PACCESIHUIO Ol-YaCTHII. Bubmmorexa LIOK

https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bubmuoreka [{OK

47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
Wznyyenue u norjionieHue (poToHOB

48 Hpnyrlpexoxle aTOMeIlII c OILH(()bro YPOBHS brbmmorexa LIOK

. https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Apyroi. Buabl ciekTpos
BonHoBEeIe cBoiicTBa yacTull. BoaHEI fe
bpoina. KoprnyckynspHO-BOJIHOBOR Bbu6moteka [JOK

49
nyanu3M. CIIOHTaHHOE ¥ BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
M3ITydeHUe
OTKpBITHE PagUOaKTUBHOCTH. OIBITHI

50 Pesef;(bopng 1?0 OTIpEJICTICHUIO COCTaBa bubnuorexa LIOK

https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TyICHUS
CoiicTBa anb(a-, 6era-, raMmma-

51 u3ny4yeHus. BnusiHue painoakTHBHOCTH
Ha )KUBBIC OPTAHU3MBI
OTKpBITHE IPOTOHA U HEUTPOHA.

59 W3otonsl. Anbga-pacnaf. bubmuoteka [IOK
DNEeKTPOHHBIN ¥ TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. 'aMmma-u3nydenue
DHeprus CBS3M HYKJIOHOB B sjpe.

S nepHbie peakiuu. S nepHBIN peakTop.
53 Hﬂpo%neMri HeEcneKTiBiI ’ ’ Bubmmorexa HOK
’ ’ . https://m.edsoo.ru/ff0d1356
IKOJIOTHYECKUE aCTIEKThI SIEPHOM
SHEPTETUKU
DneMeHTapHbIe YacTHIIB. OTKPBITHE
MO3UTpOHA. MeTonbl HAOMIOACHUS U BuGmorexa [OK
54 pETUCTpaIMH PIIEMEHTAPHBIX YACTHII.

Kpyrastii cton «@yH1aMeHTalIbHbIE
B3auMozeucTeusa. EAMHCTBO

https://m.edsoo.ru/ff0d0e38
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(bu3nIecKoil KapTHHBI MUPa»

55

Ortansl pa3BUTUS ACTPOHOMUH.
[IpuxnagHoe 1 MUPOBO33PEHYECKOE
3Ha4YeHHE aCTpOHOMMHU. Bua 3BE31HOTO
Heba. Co3Be3aus, ipKue 3BE3/IBI,
IIJTaHEThI, UX BUAUMOC NBUXKCHUC.
Conneunas cucreMa

56

57

58

59

60

Counuue. CoHeuHass akTUBHOCTD.
Ncrounuk sHepruu CosHua U 3BE3]1

3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTUKH.
3BE3bI ITTaBHOM ITOCIIEA0BATCIIHHOCTH.
Buytpennee crpoeHue 3BE31.
CoBpeMeHHbIE NPEICTABICHUS O
MIPOUCXOXKACHUH U 3BoJtonu ColHIa
M 3BE3]

Mnineunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'amaktuku. YEpHbIE NBIPHI
B sJIpax rajJakTHK

Bcenennas. Pazberanue rajakTuk.
Teopust bonbmoro B3psiBa. PennkToBoE
u3iydeHue. MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUU

61

O6o6matomuii ypok. Ponb pusuku u
aCTPOHOMHUHU B S3KOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ATUYECKOH chepax eaTebHOCTH
YyejoBeKa

62

63

64

65

O606maromuit ypok. Pois u Mmecto
(U3HUKN ¥ aCTPOHOMHH B COBPEMEHHOMN
Hay4HOU KapTHHE MHpa

Oo6o06maromuit ypok. Posib puznueckoit
Teopuu B popMHpOBaHUH
NpEeACTaBICHUN O (PU3HMUYECKOI KapTHHE
Mupa

O6o6maromuii ypok. Mecto
¢du3nveckoil KapTUHBI MUpa B 00IIEM
psIly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MTPECTABICHUN O TIPUPOJIE

dusuka 11 xmacc. Utorosas
KOHTpOJbHas paboTa

66

67

Pab6ora ¢ Tekctami. MarHuTHOE MOJIE.
BHCKTPOMaFHI/ITHaSI I/IHI[YKIII/ISI

PaGora ¢ tekcramu. Ontuka. OCHOBEI
CHelUaIbHON TEOPUU OTHOCUTEIBbHOCTH




68 Pabota ¢ Tekcramu. KBanroBas ¢usnka. 1 bubmuotexa [JOK
DJIeMEHTBI aCTPOHOMHU M aCTPO(HUZUKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

10 KJTACC

Kon
nposepsie-
MO0
pe3yJbTara

10.1

OBPA30OBATEJIbHOMN ITPOT'PAMMBI

IIpoBepsiemble MpeaAMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha IMpUMEPAax poJib U MECTO (U3UKUM B (POPMUPOBAHMHM COBPEMEHHOM
Hay4YHOM KapTHHBI MMPA, B Pa3BUTUHA COBPEMEHHON TEXHUKHU M TE€XHOJOTHMH, B IIPAKTUYECKON
JESTEIIbHOCTH JIIOJEH

10.2

10.3

10.4

Y4uThIBaTh TPAHUIBl IPUMEHEHHSI M3YyYEHHBIX (DU3MUYECKUX MOJIENel: MaTephaibHas TOYKa,
WHEpIHaIbHAs CUCTEMA OTCYETa, aOCOTIOTHO TBEPOE TEIO, HICATBHBIN Ia3; MOJCINA CTPOCHUS
ra3oB, J>KMJIKOCTEH M TBEPABIX TeJ, TOUEYHBIH AIIEKTPUUYECKHI 3apsii — MpH pPEUICHUH
du3nueckux 3amaq

PacrioznaBate (Qusmueckue sBiIeHHS (TPOIECCH) M OOBACHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHHUs BELIECTBA U AJIEKTPOJUHAMUKHU:
PaBHOMEpPHOE M DPABHOYCKOPEHHOE IPSAMOJIMHEIHOE [BUXKEHHE, CBOOOJHOE IMaJEHUE Tell,
JBUKEHME [0 OKPYXHOCTH, HHEpLMs, B3auMoneicTBue Tei; Auddysus, OpoyHOBCKOE
JBUKCHHE, CTPOCHUE JKUJKOCTEH M TBEPABIX Tell, U3MEHEHHE 00bEMaA TeNl NMPU HAarpeBaHUU
(oxJlaXx/eHuu),  TEIUIOBOE  pPAaBHOBECHE,  HCIIApEHME,  KOHJEHCalus,  IUIaBJICHUE,
KPUCTAJUIN3ALMsI, KHIIEHUE, BIIAJKHOCTh BO3/yXa, IIOBBIIICHWE JaBICHHUS Ta3a IpPH €ro
HarpeBaHUM B 3aKpbITOM COCyZAE€, CBA3b MEXIy IlapaMeTpaMu COCTOSHUSA Tas3a B
M30IIPOLIECCAX; IIEKTPU3aLHUs TEll, B3AMMOJIEHCTBHE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JIBH)KEHUE, UCIOIb3Ysl PU3NYECKUE BEJIMYMHBI: KOOpJAUHATA, MYTh,
IepEMEIICHUE, CKOPOCThb, YCKOPEHUE, Macca Tejla, CUIIA, UMITYJIbC TEJla, KWHETUYECKas SHEPIHUs,
NOTEHLIMAJbHAsl SHEPrus, MeXaHudeckas pabdoTa, MEXaHHWYecKass MOILIHOCTh; IPU ONMCAHUU
NPaBUIBHO TPAKTOBAaTh (PU3MUECKUIl CMBICT HCHOJb3YEMBIX BEJIMYMH, UX OOO3HAUYEHUS U
€AMHMIIBI, HaXOIUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3WYECKYIO BEJIUYHMHY C JAPYTUMHU
BEJIMYUHAMU

10.5

10.6

10.7

OnuceiBaTh M3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJ U TEIUIOBBIE SBIEHUS, HCIOJbB3Ys
¢u3nyeckue BEIWYUHBI: JaBJIEHUE Tras3a, TeMIepaTypa, CpeAHssi KHWHETHYECKas HHEeprus
XAO0THYECKOTO JIBM)KEHMSI MOJIEKYJ, CPEJHEKBaJpaTHU4HAas CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSISI SHEprus, padoTa rasa, Ko3(QpQUIUEHT MO0JIe3HOro IeHCTBUS TEIJIOBOTO
JIBUTATENs; TPU OINUCAHUM TPaBUJIBHO TPAKTOBaTh (PU3MUYECKHI CMBICT MCIIONb3yEMbIX
BEJIMYMH, WX OOO3HAUYEHUs] W E€IUWHHULBI, HAaXOIWUThb (OPMYIbI, CBS3bIBAIOIINE JAHHYIO
(GU3MYECKYI0 BEIMUHUHY C IPYTUMHU BEIMUYMHAM

OnucelBaTh M3YyYEHHBIE JIIEKTPUUYECKHE CBOICTBA BEIIECTBA U JJEKTPUYECKUE SIBJICHUS
(mporecchl), UCHOAb3Ys (PU3MUECKUE BETUYUHBL: IEKTPUUECKUH 3apsill, IEKTpUIECcKoe MoJie,
HaIpsOKEHHOCTh MOJIA, INOTEHIUAJN, pPa3HOCTh IIOTEHLMAJOB; IIPU OINHMCAHUM INPABHIBHO
TPaKTOBaTh (PU3UYECKUN CMBICT HCIOJIb3YEMBIX BEJIWYMH, UX OOO3HAYECHUS U EIUHMIIBI,
yKa3bIBaTh () OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C APYTUMU BETUYUHAMU

AHATM3UPOBATh (PU3NYCCKUE TMPOIECCHl W SBICHUS, HWCIONB3YS (H3UYECKHEe 3aKOHBI H
MPUHIMIL: 3aKOoH BceMupHoro TsroreHus, |, Il u Il 3akonsr HproTOHA, 3aKOH cOXpaHEHUS
MEXaHHYECKON YHEPTHH, 3aKOH COXPaHEHUS UMITYJIbCA, TIPUHITUT CYIIEPIIO3UITUH CHUT, TIPHHITATT
paBHOIPABHUSI MHEPIHUATBHBIX CHCTEM OTCUETA; MOJIEKYISIPHO-KMHETHUECKYIO TEOPUIO CTPOSHUS
BEIIICCTBA, Ta30BbIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYECKOW SHEPTHUU TEIUIOBOTO JIBFIKCHUS
MOJIEKYJI ¢ aOCOJIOTHOW TeMIepaTypoil, MepBbId 3aKOH TEPMOAMHAMHKH; 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsaa, 3akoH KyioHa; MpH 3TOM pa3indarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BRIPAKEHUE U YCIOBUs (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC MMPUHIUIIBI JIeicTBUA MalinH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB;
pa3iandaThb YCIOBUA UX 0€30IacHOr0 HCIOIL30BaHUS B HOBCC}IHGBHOﬁ KU3HU




10.9

BBIMONHATE  AKCHIEPUMEHTHI TI0 HCCIICAOBAaHUIO (U3WYECKUX SIBJICHHH W TPOIECCOB C
UCIIONIb30BAaHUEM TIPSMBIX M KOCBEHHBIX W3MEPEHHi; Mpu 3ToM (GopMynupoBaTh mpodiemy
(3amavdy) W TUINOTE3y Y4YEOHOro HSKCIMEPUMEHTAa, COOMpATh YCTAaHOBKY W3 MPEITOKEHHOTO
000pyI0BaHUSsl, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBI

10.10

10.11

OcymiecTBIATh MpsIMble ¥ KOCBEHHBIE M3MEpPEHHs (PU3MUECKUX BEIMYUH; PH 3TOM BHIOMPATH
ONTUMAJIBHBIN CIIOCOO U3MEPEHMs U UCIOJIb30BATh U3BECTHBIE METO/IbI OLIEHKU MOTPELIHOCTEH
U3MEPECHUI

HccnenoBaTh 3aBUCUMOCTH MEXITY (DM3MUECKMMH BEIMYMHAMHU C HCIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUi; MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyJbTaThl MOIYyYECHHON
3aBUCHUMOCTH (DM3MUECKUX BEIMYMH B BHUAE TaOnMWI W TpaduKOB, AENaTh BBIBOIBI IO
pe3yJibTaTaM HCCIeI0BaHus

10.12

10.13

Cobumo1aTh mpaBuia 0€30MacHOTO TPyia MPU MPOBEACHUH HUCCICIOBAHUI B paMKaxX yd4eOHOTO
IKCIEPUMEHTA, YU4EeOHO-HCCIIEIOBATEIIbCKON W MPOSKTHOW JIEATEILHOCTH C WCIOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U JTA0OPaTOPHOTO 0OOPYIOBAHHS

Pemate pacu€rHble 3a7a4Ml ¢ SBHO 33JaHHON (PU3MUECKOW MOJAETBIO, UCTIONB3YS (hU3UYECKHE
3aKOHBI M NPHHLMUIBI, HA OCHOBE aHAlIM3a YCJIOBMS 3aJaud BbIOMpPATh (PU3MUECKYIO MOJEINb,
BBIJICNIATh (PU3MYECKHE BETMYMHBI U (HOPMYIbl, HEOOXOAUMBIC Ui €€ PEUICHHUs, MPOBOIUTH
pacy€Thl U OLIEHUBATh PEAbHOCTH MOJIYYEHHOT'O 3HauUeHUs! (PU3MUeCKON BEeIUYMHbI

10.14

10.15

Pemlare kauecTBEHHbIE 3aJayd: BBICTPAWBATh JIOTMYECKU HENPOTUBOPEUYMBYIO LIETIOUKY
PaCcCYXICHHIA ¢ OTIOPOM Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH B (PU3UYCCKUE SIBICHUS

Hcnonb30BaTh Mpu pelIeHUH YYeOHBIX 3a/Ja4 COBPEMEHHBIC WH(GOPMAIMOHHBIE TEXHOJIOTHH
JUISL TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAlMM W MPEJCTaBICHHUs] Y4eOHOW U Hay4HO-
NOMYJISIPHOW ~ MH(POpPMAIUU, TOIYYCHHOW W3  PasIUYHBIX HCTOYHHKOB, KPUTHUYECKU
AHAIM3UPOBATH MOJTy4aeMyko HH(OPMAIIKIO

10.16

10.17

[TpuBOIUTE IPUMEPHI BKJIa/1a POCCUUCKUX U 3apyOekKHBIX yUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH,
00BSICHEHHE MPOIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUHN

Hcnonn3oBaTh TCOPCTUUCCKHUEC 3HAHUA I10 (bmmce B HOBC@I{HGBHOﬁ JKHN3HHU OJId obecrneueHus

0€30I1aCHOCTH Ipu 06paIJ_ICHI/II/I C an6opaMH N TCXHUYCCKUMHU YCTpOﬁCTBaMH, JJIA COXPaHCHUA
300POBbI U CO6J'IIO)ICHI/I$I HOPM 5KOJIOTUYCCKOI'O MOBECACHUSA B oxpyxcaromeﬁ cpeac

10.18

PaGoTaTh B rpymme ¢ BBINOJHEHHEM Pa3IUYHBIX COLMAIBHBIX POJIeH, TUIAHUPOBATH PaboOTy
Tpynnsl, pamuOHAJIIBHO pacupCaciIsiTh 00SI3aHHOCTH U IIaHUPOBATh ACATCIBHOCTL B
HECTAHJAPTHBIX CUTYyAIUsX, aleKBaTHO OLIEHUBATh BKJIAJ KaXJOTO U3 YYACTHUKOB IPYMIbI B
peleHne paccMaTpUBaeMOM MPOOIEeMbI

11 KIIACC

Kon
nposepse-
MOI'0
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOECHHSI OCHOBHOM 00pa3oBaTeIbLHOIM
NPorpaMMbl CpeiHero oo1ero o6pa3oBaHus

111

11.2

11.3

JleMoHCTpHUpOBaTh Ha MpUMEpPax posib U MecTo (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YyHOW KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHOMN TEXHUKHM U TEXHOJOTUH, B MPAKTUYECKOU
JeSITEIbHOCTH JIFOJIEH, IETIOCTHOCTh U €IMHCTBO (PM3NYECKOW KapTHHBI MUPA

YuuThiBaTh TIpaHUIBl NPUMEHEHHUS U3YYEHHBIX  (PU3UYECKHX MOJENe: TOYEeuHBIH
IIEKTPUYECKUI 3apsifl, SAEpHas MOJEIb aTOMa, HYKJIOHHAas MOJIENb aTOMHOIO sjapa IpHU
penieHnn GU3NYECcKuX 3aaa4

Pacno3naBath (usnueckue siBieHUs (MPOLIECCHI) U OOBSICHATH MX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKU U KBAaHTOBOHM (DM3MKHU: 3IIEKTpUYECKas MPOBOIUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEWCTBUSA TOKa, B3aMMOJECHCTBHE MarHUTOB, 3JEKTPOMAarHUTHAs
MHAYKIMS, NEHCTBUE MAarHUTHOTO IIOJS HA IPOBOJAHHMK C TOKOM WM JBWXKYLIMICS 3apsj,




AJIEKTPOMArHUTHBIE KOJEeOaHWsT W  BOJHBI, NPSIMOJIIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpakeHHe, IpeloMIIeHHe, MHTepepeHIus, AM(paKus U MOJIAPU3ALUSI CBETA, TUCIICPCHS
cBera, (oroanekrpuueckuii hdext (boTodrddekr), cBeToBOe aBieHHE, BO3HUKHOBECHHE
JUHENYaTOro CIeKTpa aToMa BOJIOPO/Ia, ECTECTBEHHASI U MCKYCCTBEHHAs PAJMOAKTUBHOCTh

114

OnuceiBaTh H3y4YEHHbIE CBOMCTBA BELIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJIUMOCTh PA3IUYHBIX CPeJll) U 3JIEKTPOMArHUTHbBIC SIBJICHUS (ITPOLIECCHI),
UCTIONB3Ysl (U3WYECKHE BEIMYMHBI DIIEKTPHUCCKUI 3apsl], Cuila TOKa, 3JIEKTPUYECKOEe
HaNpsDKEHUE, DJIEKTPUYECKOe COMPOTHUBIIEHUE, pa3HOCTh noteHuuanos, JJIC, paborta Toka,
MHAYKIIHS MAarHUTHOIO 10JIs, cuia Amrepa, cuia JIopeHna, HHAYKTUBHOCTh KaTyILKH, S3HEPTUs
JJIEKTPUYECKOTO M MAarHUTHOTO IMOJIH, MEepUoja M dYacToTa KojiebaHwil B KojiebaTeIbHOM
KOHTYpE, 3apsJ U CWIa TOKa B MPOLECCe TapMOHUYECKHX DJIEKTPOMArHUTHBIX KoJeOaHWil,
boKycHOE pacCTOsIHHME M ONTHYECKas CHUjla JIMH3BI, MPU ONHWCAHUU MPABUIBHO TPAKTOBATh
(¢U3UUeCKUi CMBICT HCIOJIb3YeMbIX BEJIWYMH, MX OOO3HAYCHHsS M EJUHUIBI, YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (DM3HUECKYIO BEIHMUUHY C APYTUMHU BeIMYUHAMU

115

11.6

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC ABJICHUA U IIPOLECCHI, UCITIOJIb3YA (1)I/I3I/ILICCKI/IG BCJIMYUHBI:
CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, AJIMHA BOJIHBI M YaCTOTAa CBCTA, SHEPIrUsd U HMIIYJIBC
q)OTOHa, nepuoa Imojrypaciazga, HCprugd CBA3HM ATOMHBIX AACp, HpU OIHMCAHUU ITPABUJIIBHO
TPAaKTOBATb (1)I/I3I/I‘~ICCKI/II71 CMBICIT HCIOJIB3YCMbIX BCJIWYHH, HX 0003HaUYeHUS | CAWHMUIIBI,
YKa3bIBaTb q)OpMy.TIbI, CBA3BIBAOIIIUEC JTAHHYIO (I)I/ISI/I‘IGCKYIO BCIIMUUHY C JOpyrumMu
BCJIMYMHAMM, BBIYHUCJIATH 3HAYCHUC (1)I/I3I/I‘-IeCKOI71 BCJIMYHHBI

AHanm3upoBath (U3NYECKUE MPOIECCHl M SBJICHUS, HCIONB3YS (U3NYECKHE 3aKOHBI H
OpUHIMIEE: 3aKk0oH OMa, 3aKOHBI IOCIIEJOBATEIBHOTO U  IMAPAJUICIIBHOTO  COCJIMHCHUS
NpOBOMHUKOB, 3akoH Jhxoyns — JleHna, 3akoH DJJIEKTPOMArHUTHOM WHIYKIIMU, 3aKOH
MPSIMOJIMHEHHOTO PACIIPOCTPAHCHUS CBETA, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI MPEIIOMIICHUS
cBeTa, ypaBHeHue DOiHmITelHa ia ¢doTtodddekra, 3aKOH COXpPAHEHHUS SHEPrHH, 3aKOH
COXpAaHEHHUs HMITYJIbCA, 3aKOH COXPAaHEHHUS JIIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHCHHS
MacCOBOT'O YHMCIIa, MOCTyJIaThl bopa, 3aKOH paguMoaKTHMBHOIO pacmajia; IpH 3TOM pa3jindaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MaTEMaTUYCCKOE BHIPAKECHUE U YCIOBHS (TPaHUIIBI,
00J1acTH) MPUMEHUMOCTH

11.7

11.8

11.9

OnpenensaTs HanpaBlIeHUE BEKTOPAa MHAYKIMM MAarHUTHOTO IOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHia

CTpOI/ITB " OIIUChIBATH I/I306pa)KeHI/Ie, CO31aBacMOC IMJIOCKUM 3CPKAJIOM, TOHKOH JIMH30H

Brimonaarts OKCIICPUMCHTBLI 110 HCCIICOBAHUTIO (1)I/ISI/I‘~I€CKI/IX SIBJIEHUU WU mponeccoB €
UCIIONIb30BAaHUEM TPSMBIX M KOCBEHHBIX H3MEpPEHUil; Mpu 3ToM (QOopMyIHpoBaTh MpoliIemy
(3amav4y) W TUIOTE3y Y4YEOHOTro HSKCIMEpPUMEHTa, COOMpATh YCTAHOBKY W3 MPEII0KEHHOTO
000py/I0BaHusl, TPOBOJUTH OTBIT H (POPMYITHPOBATH BHIBOIBI

11.10

OcymiecTBIATh MpsIMble U KOCBEHHBIE M3MEpPEHHs (PU3MUECKUX BEIMYHUH; NPH 3TOM BBIOMpAThH
ONTUMAJIBHBIA CIOCO0 U3MEPEHUS U HUCIIOJIb30BATh U3BECTHBIE METO/IblI OLIEHKH MOTPEIIHOCTEN
U3MEPEHUMU

11.11

11.12

11.13

11.14

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BETUYHH C UCIIOIB30BAHUEM IPSMBIX U3MEPEHUIT; Tpr
STOM KOHCTPYHPOBAaTh YCTAaHOBKY, (PUKCHpPOBATh pe3yJabTaThl MOJIYYEHHON 3aBHUCHUMOCTH
bu3MYecCKUX BEIMYMH B BUAE TaOMUIl U TpapuKOB, JIelaTh BBIBOABI IO pe3ylbTaTam
WCCIIETOBAHUS

Cob6mrogate mpaBuiia 0€30MacHOTO TpyAa HpH MPOBEACHHUH HCCIEIOBAaHUNW B paMKax
y4eOHOro HKCIEePUMEHTa, Y4eOHO-UCCIEeNOBATENbCKOM U MPOEKTHOH JeATEIbHOCTH C
HCII0JIb30BAHUEM HU3MEPUTEIbHBIX YCTPOUCTB U 1a0OPaTOPHOTO 000PYIOBAHUS

Pemate paCLIéTHBIC 3aga4yu C SABHO 33.)18.HH01>1 (1)PI3I/I‘{6CKOI>'I MOZCIIbIO, UCTIOJIB3YS (bI/ISI/I‘-IGCKI/IC
3aKOHbI W NPHUHOUIIBI; HA OCHOBC aHAJIM3a YCJIOBHUA 3aaadyu BBI6PIpaTB q)HSquCKyIO MOICIb,
BBIACIATDH (I)I/I3I/ILICCKI/IC BCIIMYHUHBI U (I)OpMyJIBI, HCO6XOIII/IMBIC JJIsA eé peuicHus, TPpOBOAUTH
pvaéTLI N OUCHHUBATH PCAJIBHOCTD IMOJIYYCHHOI'O 3HAUCHUA (1)H31/I'—ICCKOI>1 BCJIIMYHUHBI

Pemrate kadecTBeHHBIE 3aga4yui: BBICTpAaWBAaTb JIOTHYCCKHW HCIPOTHUBOPCUMBYIO MLCIOYKY
paCCY)K,Z[eHI/Iﬁ C OHOPOI\/'I Ha U3YYCHHLIC 3aKOHbI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/IC SBJICHUA




Hcnonp30BaTh NMpU pelleHuU y4eOHBIX 3a/lad COBpEMEHHble MH(OPMAIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKA, CTPYKTYPHUPOBAHMS, WHTEPHpPETAlMd W MPEJCTAaBICHUA YUYEeOHOH W Hay4HO-

1115 NOMYJSIpHOM ~ MHGpOpMANUKU, TMOJIYYEeHHOM U3  Pa3IUYHbIX HMCTOYHHUKOB, KPUTHYECKH
aHAJM3UPOBATh MOJTy4aeMyro HH(pOpMAIUIO

11.16  OOBSCHATH HPHHLMIbEI JCHCTBHS MAIIMH, IPHOOPOB M TEXHHYCCKHX YCTPOWCTB; pa3IMyaTh
yCIIOBUS UX O€30MacCHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU

11.17  !IpHBOAHMTE NPUMEpHI BKJIaJa POCCHICKUX U 3apyOCKHBIX YIEHBIX-(U3HKOB B Pa3BUTUEC HAYKH,
B 00BSICHEHHUE MPOLIECCOB OKPYKAIOILIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI
Hcnonp3oBaTh TeopeTHUECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOM KHM3HM IS 00ECTIeUeHHS

11.18  GesomacHocTH IpH OGpALIECHNH C IPHOOPAMHU M TEXHHUECKMMH YCTPOMCTBAMH, ISl COXPAHEHHS
3JI0POBBS U COOJIIO/ICHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKpY KaIolIeil cpesie
PaGoTtate B rpymme C BBINOJIHEHHEM Pa3IMYHBIX COLMAIBHBIX POJEH, IUIaHUPOBaTh paboOTy

11.19  TPYIIBL pPallHOHANBHO PACHpPENENSTh OOS3aHHOCTH W  IUIAHMPOBATh  ICSTCNBHOCTH B

HECTaHJAPTHBIX CHTYaIlUsIX, aJICKBATHO OIICHUBATh BKJIAJ KAXKIOTO M3 YYaCTHUKOB TPYIIIBI B
pelIeHre paccMaTpuBaeMoi MpoOIIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Kox nposepsiemoro
pasaejia 3JeMeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

11

®duszuka — Hayka o mpupoje. HayuHble MeTOAbI MO3HAHUS OKPYXKAIOIIETO
mupa. Ponb sKcriepuMeHTa UM TEOPUU B MPOLECCE MO3HAHUS TPUPOIDL.
DKCepUMEHT B (pU3UKE

1.2

2.1.1

MonenupoBanue (pu3nyeckux sSBICHUN U HporeccoB. HaydHble runmoTessl.
®dusnueckue 3aKOHbl U Teopuu. ['paHHUIBI NPUMEHUMOCTH (PU3HMUECKUX
3akoHOB. [IpuHnumn cootBeTcTBUsA. Posib 1 MecTo GU3UKU B POPMUPOBAHUH
COBPEMEHHOM HAay4yHOM KapTUHBI MHUDPA, B NPAKTUYECKOW NEATCIBHOCTH
IG7

MEXAHUKA

KMHEMATHUKA

Mexanudeckoe nBmwxkeHre. OTHOCUTEIBHOCTh MEXaHMUYECKOTO BUYKEHUSI.
Cucrema orcuéra. TpaekTopus

2.1.2

[lepemenienne, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MAaTE€pUaIbHOM TOYKH, WX TMPOCKIMH HA OCH CHCTEMBI
koopauHat. CrojkeHue nepeMelIeHni U CI0XKEHHEe CKOPOCTel

2.1.3
21 2.14

2.15

2.1.6

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsMOJIMHEHHOe aBrokeHue. ['paduku
3aBUCUMOCTH KOOpPIMHAT, CKOPOCTH, YCKOPEHUsS, INYyTHU U MEepeMEIICHUS
MAaTEepUAIBHON TOUYKU OT BPEMEHHU

CBoOogHOE MmajieHue. Y CKOpeHUe CBOOOTHOTO TaACHUS

KpuBonuneliHoe nBrkeHne. PaBHOMEpHOE NBHKEHHE MaTEPUAIILHON TOUYKH
[0 OKPYXKHOCTH. YTIJIOBas CKOpPOCTb, JMHEHHas CKopocTb. llepuon u
yacToTa. [[eHTpOCTpEMHUTEIILHOE YCKOPEHNE

Texumueckne yCTpOI\/’ICTBaZ CIIMAOMCTpP, JABUIKCHHUEC CHApAI0B, LCIHBLIC U
PEMCHHBIC IICpCaAaAIn

2.1.7

[TpakTnyeckue paboTsl. Mi3MepeHne MrHoBeHHOM ckopocTu. MccrnenoBanue
COOTHOUIEHUS MEXY ITyTSAMH, IPONUACHHBIMH TEJIOM 3a MOCIEA0BATEIbHBIC
paBHBIE IIPOMEXKYTKH BpPEMEHM IIPU PABHOYCKOPEHHOM JBUXXEHUU C
Ha4aJIbHOW CKOpPOCTBIO, PAaBHOM HyJ0. M3ydeHue NIBM)KEHMS IIapuKa B
BS3KOM KUJKOCTHU. M3yueHue BUKEHHUs Tella, OpOIIEHHOTO TOPU30HTAIBHO

2.2.1

JMHAMUKA

[Ipuamun  otHocurenbHOcTH  [anmunes. IlepBeiii  3akoH  HproToHa.
NuepumnanbHble CUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [IpuHIun cyneprno3unuu cuil

2.2.3
2.2

2.2.4

Bropoii 3akoH HproTOHa 111 MaTepuanbHOW TOYKM B HMHEPLHUAIBHOU
cucreme otcuéra (MCO). Tperuit 3axoH HeroToHa 111 MaTepuaibHBIX TOUEK
3akoH BceMmHupHOro TtaAroteHus. Cuia Tspkectu. IlepBas kocmuyeckas
CKopocTh. Bec Tena

2.2.5

Cwita ynpyroctu. 3akoH ['yka

2.2.6

Cwna tpenmsi. Cyxoe Tpenme. Cuiia TpeHUsI CKOJBKEHHUS W CUJIa TPEHUS
nokosi. Koaddumment tpenus. Cunia CONpOTUBICHUS TPU IBHKEHUU Tela B
KUIKOCTH WIIH Ta3e




2.2.7

[TocTynaTensHOE M BpaIlaTEIbHOE JBMKEHUE a0COIIOTHO TBEPIOTO Tea

2928 MOMEHT CuJIBI OTHOCHUTEIBHO OCH BpauicHus. Ilnedo cuibl. YcmoBus
paBHOBecusl TBEpaoro Tena B UCO
229 TexHudyeckue yCTPOWCTBA: MOJUIMIIHUKM, JABUKCHHUE MCKYCCTBEHHBIX
CIIyTHUKOB
[Tpaktnyeckue paborel. M3yueHue nBmkeHUs Opycka IO HaKIOHHOH
IJIOCKOCTH I10J] JIEUCTBUEM HECKOJIBKHUX Cuil. MccnenoBaHue 3aBUCHMOCTH
2.2.10 CHJI YNIPYrOCTH, BO3HHUKAIOIUX B JAe(GOpMUPYEMOH MPYXHUHE U PE3UHOBOM
obOpasiie, ot BenmmuuHbl uX jAedopmammu. MccnemoBanue —ycIoBUi
paBHOBECHsI TBEPAOIO TENA, UMEIOUIETO OCh BPALLEHUS
3AKOHBI COXPAHEHNWA B MEXAHUKE
231 HMMiynbsc MarepuanbHOM TOYKH, CUCTEMbl MaTe€pUalbHBIX TOYEK. Mmiyibc
CWJIBI M1 U3MEHEHHUE HMITYJIbCA TeJla
2.3.2 3akoH coxpanenus umiynsca B UCO. PeaktuBHOE 1BUXKEHUE
2.3.3 Pabora cuiibl
234 MOIIHOCTE CHUIIBI
235 Kunernueckass 3Heprus MaTepuaJbHOW TOYKU. Teopema O KMHETHYECKOU
SHEPruu
23 IToreHunanbHas JHEprus. [loTrenunanpHas JHEprus YIpyro
' 2.3.6 neGopMHpOBaHHOW TpYXHUHBI. [loTeHIManpbHass SHEprus Tena BONM3H
IIOBEPXHOCTU 3€MJIU
[TorennuanbHble M HeNOTeHUManbHble  cwibl.  CBsi3b  paboThI
2.3.7 HEIOTEHIMAIBHBIX CHJI C W3MEHEHUEM MEXaHWYECKOM HHEPIHH CHCTEMBI
Tel. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPIUH
2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHu4eckue yCTpOMCTBA: ABUKEHUE PAKET, BOJOMET, KOIEpP, MPYKUHHBII
MIACTOJIET
[TpakTnyeckue paboTsl. M3yueHue CBsI3U CKOpOCTEH Tel MpU HEYIPyrom
2.3.10 ynape. VMccnenoBanue cBS3M pabOThI CHIIBI C U3MEHEHHEM MEXaHHU4ECKON
JHEPIUHU Tea
3 MOJIEKYJIAAPHAS ©®U3NKA 1 TEPMOAMHAMUKA
OCHOBbBI MOJIEKVIJIAAPHO-KMHETUYECKOU TEOPUN
OcCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON T€Opuu. bpoyHOBCKOE
311 neuxenue. Junddysus. Xapakrep ABMKEHHS M B3aUMOICHCTBHS YacTHUIL
BEILECTBA
31.2 Mozenu cTpoeHus ra3oB, JKUAKOCTEH U TBEPBIX TeNl U 00BSICHEHUE CBOMCTB
BEIL[ECTBA Ha OCHOBE 3THX MOJENIEH
3.13 Macca monekyn. Konnuectso Bemectsa. [locrossHHas ABoraapo
3.1 314 TennoBoe paBHOBecue. TeMieparypa u e€ usmepenue. Illkana remneparyp
Lenbcus
315 Mogens wupeanbHoro ra3za. (OCHOBHOE YpaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOM TEOPUU UACAIBHOIO raza
316 AOcomoTHas TemmepaTypa Kak Mepa cpelHell KMHETHYeCKOW »Hepruu
TEIJIOBOTO ABMKEHUS yacTHl] ras3a. [lIkama temneparyp KenbpBuna
3.1.7 VpaBuenue Knaneiipona — Menneneesa. 3akoH JlanbToHa
3.1.8

I'a30BBIC 3aKOHBHI. I/I30npoueccm B HACAJIbHOM Ta3€¢ C IOCTOAHHBIM




KOJINYECTBOM BEIIIECTBA: H30TEPMa, H30X0pa, n300apa

3.1.9 TexHuueckue ycTpoucTBa: TePMOMETP, OapoOMeETp
[TpakTrueckue paboThl. M3MepeHne macchl BO3ayXa B KJIIACCHOM KOMHATe.
3.1.10 HccnenoBanue  3aBUCHMOCTM  MEXJIY — IIapaMeTpaMu  COCTOSIHUSA
pa3pexKEHHOTro ra3a
OCHOBbI TEPMOJIMHAMUKN
321 TepMmoanHamuueckas cucrema. BHyTpeHHs 3HEprusi TepMOAMHAMHYECKON
CUCTEMBI U CTIOCOOBI €€ N3MEHEHUs
322 KonuuectBo Ttemnorsl u pabota. BHYyTpeHHss 5SHeprus OAHOATOMHOI'O
UJICAJIBHOTO ra3a
Bunel  Temonepenadu:  TEIJIONPOBOAHOCTb, KOHBEKLHUSA, W3JIy4CHHE.
3.2.3 TennoémkocTs Tena. VYaenbHas TEIUIOEMKOCTh  BewIeCTBA.  Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEIUIoNepeaade
IlepBbiii  3axkoH  TepmoaMHaMuKu. [IpuMeHeHMe  mepBOro  3aKoHa
3.2 324 TEPMOJMHAMHUKN K u3omponeccaMm. ['paduueckass muTepriperanus padboThI
rasa
TeroBele  MamuHbl.  [IpUHIMOBI  JEWCTBUA  TEIUIOBBIX  MAlIWH.
3.2.5 [TpeoOpa3zoBanus sHepruu B TemoBbIX MamnHax. Kosdduurent nonesnoro
nerctBust (nanee — KI1J[) TeroBoit mammnsl. [ukn Kapuo u ero KIT/]
326 Bropoit 3akoH TepMmoanHamuku. HeoOpaTMMOCTh MpOLIECCOB B MPHUPOJIE.
TemoBble ABUTAaTENN. DKOJIOTUYECKUE POOIEMBI TEIUIOIHEPTETUKI
3927 TexHudeckne yCTpOWCTBA: IBUTaTeNlb BHYTPEHHEIO CropaHusi, OBITOBOM
XOJIOAWJIBHUK, KOHJAUIIMOHEP
3.2.8 [TpakTudeckue paboTel. M3mMepeHne yenbHON TeI0éMKOCTH
ATPET'ATHBIE COCTOSAHMA BEILECBA. ®A30BBIE ITEPEXO/IbI
[TapooOpazoBanrie u KoHAeHcanus. McmapeHue U KureHue. Y aenbHas
331 TEIoTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIEpaTypbl KHUIIEHUS OT
JIaBJICHUS
3.3.2 AOGcCooTHas M OTHOCHUTENbHAs BIAXHOCTh BO3yxa. HachlmeHHbIi ap
333 TBépnoe teno. Kpucrannuyeckue u amopgHsbie Tena. AHU30TPOIUS CBONCTB
33 kpuctayos. XXuakue kpuctamuibl. CoBpeMEHHbIE MaTEPUAIIBI
334 IInaBneHne W  KpuCTaJUIM3auus. YJelbHas  TEIUIOTa  IUJIABJICHUS.
CyO6numarus
3.35 VYpaBHeHUE TEIIOBOro 6anaHca
TexHUUeCcKrnE YCTPOWCTBA: TUTPOMETP M MCUXPOMETP, KAJIOPUMETP,
3.3.6 TEXHOJIOTUM IIOJIyYE€HUSI COBPEMEHHBIX MAaTEpHUajoB, B TOM YHUCIE
HaHOMaTEPHUAJIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTuyeckue paboTel. M3mMepeHne BIa)kHOCTH BO3/1yXa
4 OJIEKTPOAMMTHAMUKA
OJIEKTPOCTATHUKA
411 OneKkTpu3anys Tell. DIEKTPUIECKUH 3apsij. JIBa BUIa SIEKTPUYECKUX 3apsI0B
4.1 4.1.2 [TpoBOAHMKY, TUANEKTPUKU U TOTYITPOBOIHUKI
4.1.3 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia
4.1.4

BaumopeiicTBue 3apsanoB. 3akon Kymona




415 Onektpuueckoe mnosie. Hampsok€HHocTh anektpuueckoro noss. [Ipuniun
CyNepHOo3ULUH. JINHUK HANIPSYKEHHOCTH 3JIEKTPUYECKOTO OIS

416 PabGora cun oanekrpocrarmueckoro mnousiss.  [lotenuman.  PasHocTh
ITOTEHIIMAJIOB

417 IIpoBOAHMKM W [OUAJIEKTPUKA B IIOCTOSSHHOM DJIEKTPUYECKOM  IIOJIE.
JusnexkTpudeckasi IpOHUIIAEMOCTb

4.1.8 OnekTpoéMkocTb. Konpencarop. DneKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHIEHCATOpa
Texnuueckue YCTPOKMCTBA: 3JIEKTPOCKOIL, JIEKTPOMETP,

4.1.9 3JIEKTPOCTATUYECKAs 3AINUTA, 3a3eMJICHHUE JIEKTPONPHOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYHUHBIN ITPUHTED

4.1.10

[TpakTueckue paboThl. I3Mepenue 31eKTpoEMKOCTH KOHIEHCATOpa

OCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3SJIMYHBIX CPEJIAX

421 VYcnoBus CymecTBOBaHMSI IOCTOSSHHOTO AJIEKTpUYeckoro Toka. Mctounuku
Toka. Cuita Toka. [1ocTosIHHBIN TOK

4.2.2 Hanpsokenue. 3akon Oma i1 yyacTka Lenu

4.2.3 DIEKTPUYECKOE COMPOTUBIIEHUE. Y IeJIbHOE COMPOTUBIIEHUE BELIECTBA

4.2.4 [TocnenoBarenbHOE, MapatielbHOE, CMEIIAHHOE COeIMHEHUE POBOIHUKOB

4.2.5 Pabora anekrpudeckoro Toka. 3akoH Jxoyns — Jlenua

4.2.6 MoIIHOCTD 3MEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (ganee — OJIC) M BHyTpeHHEE CONpPOTHBIICHUE

4.2.7 UCTOYHUKA TOKa. 3akoH Oma Juis MONHOHM (3aMKHYTOM) 3IEKTPHUYECKON
uenu. Koporkoe 3ambikanne

428 ONEeKTpOHHAs  MPOBOJMMOCTb  TBEPABIX  METAIOB.  3aBUCHUMOCTh

4.2 CONPOTHUBIICHUS METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTh

4.2.9 DneKTpuYecKuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB
[TonynpoBonuuku.  CoOCTBEHHass U NpPUMECHas  MPOBOIUMOCTH

4.2.10 oJIynpoBoHUKOB. CBoiicTBa p-n  mepexoga. I[loaynmpoBogHMKOBBIE
puOOpbI

4211 DONEeKTPUYECKU TOK B 3JIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAS JTMCCOLMALIUS.
DnexTponu3

4212 DOnekTpuyeckuii TOK B ra3zax. CaMOCTOSATENbHBIH M HECAMOCTOSTENIbHBIN
pa3psia. Pa3nuyHble TUIIBI cCAaMOCTOSITENLHOTO pa3psiaa. Monuus. [1na3zma
TexHUuyecKkue YCTpONCTBA: amIepMeTp, BOJBTMETpP, PEOCTaT, UCTOYHUKHU

4213 TOKa, DJIEKTPOHATPEeBATEIbHBIE IPUOOPHI, AIEKTPOOCBETUTENbHbIE TPUOOPHI,
TEPMOMETP  CONPOTUBIICHHS, BAKyyMHBIA  JHOJA, TEPMHUCTOPHI |
(bOTOPE3UCTOPHI, TOTYITPOBOJHUKOBBIN JHO]], TaTbBAaHUKA
[TpakTueckue paboThl. M3yueHne cMemanHOro CoeIMHEHNs PE3UCTOPOB.

4.2.14 N3mepenne OJIC UCTOYHMKA TOKAa M €ro0 BHYTPEHHETO CONPOTHUBIICHUS.
Hab6nronenue anexrponuza

11 KUIIACC

Kon Koanposepsiemoro

pa3acesgadjieMeHTa
4

IIpoBepsieMble 3JIeMEHTbI COlEPKAHUSA

OJIEKTPOAMHAMUKA




4.3

5.1

MATHUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAY KW

431 ITocrossHHBIE MAarHUTHI. B3auMoaelicTBHE MOCTOSHHBIX MATHUTOB
MaruutHoe  mosie.  Bektop — mMarHuTHOM — WHAYKOMU.  [IpuHiumn

432 cyneprno3unuu. JInHum MarHuTHON MHAYKUMK. KapTuHa JIMHUA MarHUTHOU
WHIYKIWH [OJISI IOCTOSIHHBIX MAarHUTOB
MarnuTtHoe noje NpoBOAHUKA ¢ TOKOM. KapTuHa JIMHMI MO JJIMHHOIO

4.3.3 IPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKU C
TokoM. OnbIT Dpcrena. BzanmopaeiicTBrue NpoBOAHUKOB C TOKOM

4.3.4 Cuna Amriepa, eé MOylb ¥ HANPaBJICHHE

435 Cuna Jlopenua, e€ MoAyilb W HampaBieHue. J[BuxeHHE 3apsHKEHHOU
YaCTHIIBl B OHOPOJAHOM MarHuTHOM nose. Pabota cuiel Jlopenna

4.3.6 SIBneHne 3NeKTPOMarHUTHOM MHIAYKIUU

4.3.7 [ToTox BekTOpa MarHUTHOW MHTYKLIUU

4.3.8 OJ1C unayKuu. 3aKOH JIEKTPOMarHuTHONW MHAYKIMK Dapanes

4.3.9 BuxpeBoe osnektpuueckoe mone. OJC HMHAYKUMM B NPOBOIAHUKE,
JBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJHOM MarHMTHOM I10JI€

4.3.10 [IpaBuio Jlenna

4311 NupykTtuBHOCTD. fIBNnenue camounaykuuu. 9J{C caMOMHAYKIIMU

4.3.12 DHeprusi MarHuTHOTO TIOJIsI KATYIIKA C TOKOM

4.3.13 DJIEKTPOMATHUTHOE TONIE

4314 TexHuueckue yCTpOICTBA: IOCTOSIHHbIE  MArHHUTBI,  3JIEKTPOMAarHUTHI,
AJIEKTPOABUTATEIb, YCKOPUTEIH AJIEMEHTAPHBIX YaCTULl, UHIYKIIMOHHAS TIeUb
[Ipaktuueckue paboTbl. M3yueHne MarHUTHOTO TOJSI KaTYIIKH C TOKOM.

4.3.15 HccnenoBanue JeHCTBUS MOCTOSHHOTO MarHuTa Ha pPaMKy C TOKOM.
UccnenoBanue siBIeHUS 3IE€KTPOMArHUTHON WHIYKITAN

KOJIEBAHUA 11 BOJIHBI
MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA

511 Konebarenbnas cuctema. CBoOonmnble koneOanus. ['apmMoHuyeckue
konebanus. [lepuon, gacrorta, amrumuryaa u gaza kogedaHu

5.12 IIpy>xvHHBINA MasgsTHUK. MaTeMaTU4eCKUN MasTHUK

5.1.3 YpaBHeHue TapMOHUYECKUX KoJIeOaHmil. KunemaTtnueckoe 31
JTUHAMHYECKOE OMHCaHUE KOJIeOATeNbHOTO IBIKEHUS
[IpeBparienrie  SHEpruM TpU TapMOHMYECKHX KosebaHusX. CBs3b

5.14 aMILTUTYIbI KOJIEOAHUM MCXOJIHOW BEIMYMHBI C aMIUTUTYAaMH KoJieOaHUU
€€ CKOpPOCTHU U YCKOPEHMUsI
Konebartenbupiit koHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJICOAHHS B

5.15 UJeaTbHOM KOJIe0aTeIhbHOM KOHTYpPE. AHAJIOTHUSI MEXKY MEXaHUUECKHUMH H
AIIEKTPOMArHUTHBIMU KoneOaHusimu. @opmyna TomcoHa

516 3aKOH COXpaHEeHMsI SHEPTUU B U1€aJIbHOM K0J1e0aTeIbHOM KOHTYpE

5.1.7 Brenyxaennble Mexanndeckue konebanus. Pesonanc. PesonancHas kpuBasi.
BriHyXT€HHBIC AJIEKTPOMArHUTHBIE KOJICOaHMsI.

5.1.8 ITepemenHsbIil Tok. CHHYCOUIANBHBIN IEPEMEHHBIN TOK.

5.1.9 MONHOCTh TTEPEMEHHOTO TOKA. AMIUTHUTYJIHOE U JEHCTBYIOIEE 3HAYEHUE
CHUJIbI TOKA U HAIPSKEHUS

5.1.10

Tpanchopmarop. [IpousBoacTBo, nepeaada u NOTpeOICHUE IIEKTPUUECKON




DHEPruu. OKOJIOTMYECKHUE PHUCKM TpU IPOU3BOACTBE IJIEKTPUUYECKON
sHepruu. KynbTypa HCHOIb30BaHUS 3JIEKTPOIHEPTMU B IIOBCEIHEBHOM
KU3HU

TexHu4eckne yCTpoWCcTBa: cericMorpad, IIEKTPUUYSCKHN 3BOHOK, JIMHUU

5.1.11
aJIeKTponepeaay
[Ipaktuyeckue pabotel. VcciaenoBaHne 3aBUCMMOCTH MEpUOJA  MAaJbIX
5.1.12 Kosie0aHui Tpy3a Ha HUTHU OT JUIMHBI HUTU U Macchl rpy3a. MccnenoBanue
IIEPEMEHHOTO TOKa B LENH U3 IOCIEAO0BATENbHO  COEIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKHU U pe3UCTOpa
MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHbI
521 Mexannueckue BOJHBI, ycioBus pactpocrpanenus. Ilepuoa. Ckopocthb
pacupocTpaHeHus U JUIMHA BOJIHBI. [lonepeynblie U Mpoa0IbHbIE BOJIHBI
522 Wutepdepeniys u audpaxius MEXaHHIeCKUX BOJIH
523 3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TeMOp 3Byka
DONEeKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS U3JIY4E€HHUS 3JIEKTPOMATHUTHBIX BOJIH.
5.2.4 Bsaumnas opuenranus BekTopoB E, B u v B anekrpomarHuTHON BOJIHE B
BaKyyMe
52 CBolicTBa  DJIGKTPOMArHUTHBIX ~ BOJH:  OTPaXX€HHUE,  IPEJIOMIICHUE,
5.2.5 nonspuzanus, audpakmius, narepdepernns. CKOpoCTh 3JIEKTPOMArHUTHBIX
BOJIH
526 [[Ixana 31eKTpOMarHUTHBIX BOJIH. [I[puMeHeHne 371eKTpOMarHUTHBIX BOJIH B
TEXHHKE U OBITY
527 [TpuntUIBI paanocBs3u u TEJIEBUJICHUS. Paguonoxanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOILEH Cpebl
TexHuueckue yCTpONCTBA: MY3bIKaJIbHBIE MHCTPYMEHTHI, YJIbTPa3BYKOBas
528 JUArHOCTHKA B TEXHUKE U MEAMLIMHE, pajap, paJluONpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neup
OIITUKA
531 [IpsmonuHeitHOe pacIpocTpaHEeHHE CBETa B OHOPOIHOI cpefe. JIyu cBeTa
5.3.2 OtpaxeHue cBeTa. 3akoHbI OTpaxkeHHs cBeTa. llocTpoeHne n3oOpaxkeHUid B
TUIOCKOM 3€pKaie
533 [penomrnienne cBera. 3aKOHBI TPETIOMIICHHUST CBETA. AOCOJIIOTHBIM TOKa3aTeNb
IIPEIOMJICHUS
5.3.4 ITorHOe BHYTpeHHee oTpaxeHHe. [IpenenpHBI yrosn IOJIHOrO BHYTPEHHETO
OTpaXEHHUS
5.3.5 Hucnepcus ceera. ClnoxHbIi coctaB 6enoro cera. Lger
53 ColOuparommue W pacceuBaroniue JMH3bI. ToHKas JuH3a. DOKycHOE
' 5.3.6 paccTosiHUe M ONTHYECKas cuiia TOHKOW JMH3bL. [locTpoeHne n3obpaxeHuit
B coOuparolux M pacceuBaromux JuH3aX. DopMyla TOHKOH JIHMH3BI
YBenuuenue, 1aBacMoe JTUH301
537 [Ipenenbl npUMEHUMOCTH T€OMETPUYECKON ONITUKHU
Wntepdepennus cBera. KorepeHTHbIE MCTOUHUKHU. YCIOBHS HaOIIOAEHUS
5.3.8 MakCHMyMOB M MHUHUMYMOB B HHTEPPEPEHLMOHHONW KapTUHE OT ABYX
CHUH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpakuus cBera. JudpakimonHas pemérka. YcioBHe HaOIIOJICHUS
5.3.9 [JIaBHBIX MaKCUMYMOB TIpU TaJ€HUH MOHOXPOMAaTHYECKOTO CBETa Ha
JU(PPAKIUOHHYIO PEIIETKY
5.3.10

[Tonsipuszanus ceera




TexHu4yeckne yCTpoOiCTBA: OYKH, Jiyma, ¢oToanmapar, HTPOCKIIMOHHBINA

5.3.11 ammapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OINTHKA, AUQPPAKIHOHHAS
pemeTKa, MOJISTPOUT
[Ipaktnueckne  paboTel.  M3MmepeHume  moKasarens  MPETOMIICHHS.
5.3.12 VccnenoBanne CBOKMCTB m300pakeHnii B nuH3ax. Habmonenue mucrepcun
cBeTa
OJIEMEHTHI CITEHHUAJIBHOU TEOPUU OTHOCUTEJIBHOCTU
['paHunpl MPUMEHUMOCTH Kjaccuyeckoil mexaHuku. IloctynaTel Teopuu
6.1 OTHOCHUTEJIbHOCTH: WHBApPUAHTHOCTh MOJYJSl CKOPOCTH CBETa B BaKyyMe,
IIPUHLMUIT OTHOCUTEJIBHOCTH DUHINTEHHA
6 6.2 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/IJICHUE BPEMEHHU U COKpAIllCHHE
JUTUHBI
6.3 DHeprus 1 UMIyJIbC CBOOOHON YaCTHUIIBI
6.4 CBsI3b MacChl C JHEPTHEH W HMITYJIbCOM CBOOOJTHON YaCTHIbl. DHEPIus
MIOKOSI CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
OJIEMEHTHI KBAHTOBOU OIITUKA
711 ®otonsr. @opmyna [lmanka cBs3u 3HEpruu (GOTOHA C €ro YacTOTOM.
DHeprus u UMMIyibC GoToHa
712 OtkpeiTue u uccnenaoranue potodrpdexra. Onbitel A.I'. CToneToBa. 3aKoHbBI
dororddekra
7.1 713 VYpaBuenue OunmreitHa ang  potorddexra. «KpacHas rpaHunan
dororddekra
7.14 Jasnenue cera. OnsiTs! I1.H. Jle6eneBa
7.1.5 XUMHYECKOe IEUCTBUE CBETA
716 TexHuueckue ycTpoiicTBa: GpoTosaemMeHT, GoToAATYNK, CONHEUHas OaTapes,
CBETOAMO]T
CTPOEHUE ATOMA
721 Mopens aroma Tomcona. OnbiTel Pesepdop/ia mo uccieqoBanuio CTpOSHUS
atoma. [Imanerapnast Mozens aToMa
[Toctynatel bopa. M3nyuenue u noriomieHrne GOTOHOB IIPH NEPEXOE aTOMa
122 C OJIHOTO YPOBHSI 3HEpruu Ha Japyro. Buael cnexkTpoB. CnekTp ypoBHEi
SHEpPruM aTomMa BOJ0po/ia
7.2 723 BonnoBeie cBoiicTBa yacTul. Bosnnsl ne bpoira. KoprnyckynsapHo-BOIHOBOMR
nyanusM. J(udpakuust 3JeKTpOHOB Ha KpUCTaIIaX
724 CroHTaHHOE U BBIHY)XJIEHHOE M3JIy4eHHE. Y CTPOICTBO W MPHUHLHUI PabOTHI
na3epa
795 TexHu4YecKrne YCTpPOWCTBA: CIEKTPATbHBIA aHaW3 (CIEKTPOCKOIN), Jaszep,
KBaHTOBBIM KOMIIBIOTEP
7.2.6 IpakTiaeckue paboTsl. HabmomeHne TiHeH9aToro cnekTpa
ATOMHOE A1PO
731 MeToapl HAOMIOACHUS U PETUCTPAIIUH JIEMEHTAPHBIX YaCTHIT
73 OtkpeiThe paguoakTuBHOCTH. OnBITH Pesepdopa mo onpeaeneHuno cocraBa
7.3.2 pagnoakTuBHOTO m3mydeHus. CpoiicTBa anmb(da-, Oera-, raMMa-u3ITydeHHsI.
Bnusiare paquoakTHBHOCTH Ha )KUBBIE OPTraHU3MBbI
733 OTtkpeiTHE POTOHA W HelTpoHa. HykionHas moxaens sipa [elizenOepra —

NBanenxko. 3apsy sapa. MaccoBoe uncio siapa. M30Tomnsr




Anbda-pacnian. DNEKTpOHHBIM W TO3UTPOHHBIN Oera-pacnazn. [amma-

7.3.4
u3JyyeHue. 3aKOH paAMOaKTUBHOIO pacnaia
7.3.5 DHeprus CBA3M HYKIOHOB B szpe. SnepHbie cuibl. JIeeKT Macchl sapa
7.3.6 S nepublie peakuuu. Jlenenue u CUHTES sep
7.3.7 SAnepusiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOiembl M MEpPCIEKTUBBI
AJIEPHOM SHEPIETUKU. DKOJOTNYECKUE ACTIEKTHI SIAEPHON SHEPreTUKU
738 OnemeHtapHbple 4yactuupl. OTKpbITHE 1O3UTpoHA. DyHIaMeHTaIbHBIE
B3aUMOJICUCTBUS
739 TexHu4eckue yCTponucTBa: JO3UMETp, KaMepa BuilbCOHa, sIIEpHBIN peakTop,
aToMHas 6om0a
7.3.10 [Tpaktnyeckue pabotel. MccnenoBaHue TpeKOB YacTHIl (IO T'OTOBBIM
dororpadusm)
OJIEMEHTBI ACTPOOU3UKU
8.1 Bun 3Bé3mHoro Heba. Cos3Be3nus, spKue 3BE3NBI, MIIAHETHI, X BUIAMMOE
JIBUKCHHE
8.2 Conneunas cucrema. Ilnanersl 3eMHO# rpynmbl. [lnaHeTbI-TUraHTBl U HX
CIyTHUKH, KapJIMKOBbIE Tu1aHeThl. Masnble Tena COoJIHEYHON CUCTEMBbI
8.3 Counnue, potocdepa u atmocdepa. CoaHeyHast aKTUBHOCTh
8.4 Ucrounuk sneprun CosiHIA U 3BE3 T
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, DPaIHUYC,
8.5 TEMIIEpaTypa, HX B3aUMOCBA3b. JluarpaMma «CHEKTPalIbHBIA KJIACC —
CBETUMOCTb». 3BE3/Ibl TJIaBHOM MOCIIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» JUIsl 3BE3] INIaBHOM NIOCIIEA0BATEIbHOCTH
8.6 Buyrpennee  crpoeHue  3Bé3n.  COBpEMEHHBIE  IIPEACTABICHUS O
IPOUCXOXKIEHUU U 30Ol CoJlHIa U 3BE3/1. DTanbl )KU3HU 3BE3]
Mneunsiii Ilyte — Hama [Manmaktuka. CnimpaneHas cTpykTypa l'amakTuku,
8.7 pacnpeznenenue 3BE37, raza U nbelid. Ilomoxxenune m nBmxenne CosHLA B
["anmakTuke. [1nockas u chepudeckas nmogacucTeMsl [ 'anakTuku
8.8 Tunel ramaktuk. Paguoramaktuku M KBasapbl. UEpHbIE ABIPBI B sAApax
raJlakTUK
Bcenennas. Paciupenue Beenennoii. 3akon Xa66ia. Pazberanue raimakTuk.
8.9 Bospact u pamuyc Bcenennoit, teopus boiabsmoro B3peiBa. Mogens
«ropsuer BeeneHHol». PenukroBoe usinyyenue
8.10 Macmrabnas ctpykrypa Bcenennoit. Mertaranaktuka. Hepeménnsie

Hp06HeMBI ACTPOHOMHHU




KPUTEPUU OHEHHUBAHUA U HOPMbI OHEHOK OBYYAIOIUXCA 110 PU3UKE

Kpumepuu oyenusanus ycmmuvix omeemos:

OTtmeTka 5 cTaBUTCS B TOM Cllydyae, €CIHM YYallWiics TMOKa3bIBaeT BEpHOE MOHMMaHUE (U3NUECKOM
CYIIHOCTH PAacCMaTpUBAEMbIX SBJICHUM M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, JaeT TOYHOE ONpEeAEICHUE U
MCTOJIKOBAHME OCHOBHBIX MOHATHI, 3aKOHOB, TEOPHH, a TaKkKe MPaBWIBHOE OIpeneleHue (HU3NIECKUX
BEJIMYMH, U €IMHUI U CLIOCOOOB N3MEPEHNUS; IPABUIBHO BBINOJIHSAET YEPTEIKHU, CXEMbI U IPa(UKU: CTPOUT OTBET
10 COOCTBEHHOMY ILJIaHY, COINPOBOXIAET PAaccKa3 HOBBIMHM NPUMEPAMH, YMEET NMPUMEHUTh 3HAHUS B HOBOU
CUTyallUU NPH BBITOJHEHUH MPAKTHUECKUX 3a/JaHUI: MOXKET YCTAaHOBUTH CBSI3b MEXKAY HM3y4aeMbIM M paHee
M3YYEHHBIM MAaTEpUaIoOM MO Kypcy (U3MKH, a TaKKe C MaTepHalioM, YCBOCHHBIM IPH W3YYEHUHU JPYTUX
IIPEIMETOB.

OtmeTka 4 CTaBHUTCS, €CIM OTBET YUCHHKA YAOBJIETBOPSET OCHOBHBIM TPEOOBAaHUSM K OTBETY Ha
OLIEHKY 5, HO JaH 0e3 MCII0JIb30BaHHUsl COOCTBEHHOI'O IJIaHa, HOBBIX NPUMEPOB, 0€3 NMPUMEHEHMs 3HAaHUH B
HOBOM CUTYyaluu, 0€3 UCIOIb30BaHUS CBSI3EH C paHee U3yUYEHHBIM MaTepUaloM U MaTepualioM, YCBOCHHBIM IIPU
U3YYEHHUH JPYTHX IPEIMETOB; €CIU yJallluiicsl JOMYCTHJ OJHY OIIMOKY MM He OoJyiee JABYX HEJOYETOB U
MO’KET UX UCIPABUTH CAMOCTOSTEIBHO WIIN C HEOOIBIION TOMOIBIO YUUTEIS.

Otrmerka 3 cTaBUTCH, €CIIM  Yy4YalIMHCHd MPaBUIbHO IOHUMAeT (U3MYECKYI CYIIHOCTh
paccMaTpuBaeMBbIX SIBJICHUW M 3aKOHOMEPHOCTEW, HO B OTBETE MMEIOTCS OTHAEIbHBIE MPOOEIbl B YCBOCHUU
BONPOCOB Kypca (hU3MKH, HE MPENSTCTBYIOLIME JajibHEHIIeMy YCBOCHMIO NMPOIPaMMHOIO MaTepuania; yMeeT
NPUMEHSTH TOJyYCHHbIE 3HAHUS TPU PEIICHUH MPOCTHIX 3a7ad C HCIOJB30BAaHHEM TOTOBBIX (OPMYI, HO
3aTpyAHSAETCS MpH pEIIeHUM 3ajad, TpeOyroIIuX MpeoOpa3oBaHUs HEKOTOPBIX (OpPMYI; NOMyCTUI He Ooiee
OJTHOM TPYOO# OIIMOKHY M IBYX HEJJOYETOB, HE OoJiee OJJHOM Tpy0oii 1 01HOM U Tpy0oil ommOKy, He Ooliee TBYX-
TpexX HerpyObIX OIMOOK, OTHONW HErpyOoi OIIMOKU U TPEX HEJOUYETOB; JOMyCTHII YEThIpEe WU MSITh HEI0UETOB.

OTtMmeTka 2 cTaBUTCS, €CIM y4alllUKCs HE OBJa/ie]l OCHOBHBIMU 3HAHUSIMU U YMEHUSIMU B COOTBETCTBUU
¢ TpeOOBAHUSAMU MPOTPAMMBI U JIOIYCTUI 0OJIbIIIE OLIMOOK M HEJ0UETOB, YeEM HEOOXOIUMO AJISl OLCHKH 3.

Kpurepun oneHMBaHHMsI NHUCBMEHHBIX PadoT (KOHTPOJIBHBIX, CAMOCTOATENbHBIX): OTMeTrKa S
CTaBUTCS 3@ pabOTy, BHIIOJHEHHYIO [TOJIHOCTBIO 0€3 OIIMOOK U HEI0UETOB.

OtMmeTtka 4 ctaBuTCs 32 pabOTy, BBHIIOJHEHHYIO MOJHOCTHIO, HO IPU HAJIMYUU B HEell He Oojee OaHOM
Herpy0Oo# olMOKY M OIHOTO HeJ04eTa, He OoJiee TpeX He10UeTOB.

OtmMmeTtka 3 cTaBUTCS, €CJIM YYEHUK MPAaBUIIBLHO BBIIIOJIHUI HE MeHee 2/3 Bcell paboThl WK JOMTYCTHII HE
Oonee oaHOM rpyOol OomMOKKM M ABYX HEOYETOB, HE Oojiee OJHOW rpyOOM M OJHON HerpyOoil ommOKu, HE
0osee Tpex HErpyObIX OMMOOK, OJHOW HErpyOOW OLIMOKM U TpeX HEJOYETOB, NPU HAIWYUHM YEThIpEX- MATH
HEI0YETOB.

OTmeTka 2 CTaBUTCS, €CIM YHUCIO OMIMOOK M HEJOYETOB MPEBBICUIO HOPMY JUIS OLEHKH 3 WM
MIPaBUJIBLHO BBIMIOJHEHO MeHee 2/3 Bcell paboThl.

Kpurtepun onennBanusi 1abopaTopHbIX padoT:
OTMmeTKa «5» CTaBUTCH, €CIIN YUYCHHUK:

[IpaBuibHO oOmpenenus Ielb ONbITa M BBIIOJIHUI paboTy B IOJHOM 00BEME C COOJIIOJCHHEM
HEOOXOUMOM  MOCIEAOBAaTENbHOCTH  MPOBEACHUS  ONBITOB W u3MepeHuid. (CaMOCTOSITENIbHO |
panroHaIbHO BBIOpa M MOATOTOBMII JUIsl ONBITa HEOOXOAUMOE 000PYAOBaHHE, BCE ONBITHI POBEN B YCIOBUSX
U pexHuMax, oOecreyrBarolMX IOJTYYeHHE Ppe3ylbTaTOB U BBIBOJOB C HauOomblied ToyHocThio. HayuHo
IpPaMOTHO, JIOTUYHO ONKCcaj HaOMI0JeHUs U CPOPMUPOBAI BBIBOJIBI U3 OIBITA.

B npezncraBieHHOM oOT4YeTe MPaBWIBHO U aKKYpPAaTHO BBIMOJHWIJI BCE 3alUCH, TAOJIMIIBI, PUCYHKH,
4yepTeXH, rpauKu, BBIYUCICHUS U chenaid BbIBOAbL. [IpaBMIbHO BBINOJHWI aHaiu3 norpemHocted (9-11
kiaccel). [Iposiisier opraHu3allnOHHO-TPYAOBBIE YMEHHUs (IOIEP>KUBAET YUCTOTY pabodyero Mecta M MOpsIoK
Ha CTOJIe, SKOHOMHO HCIIOJIb3yeT PacXOAHbIE MaTepHalibl). JKCIEPUMEHT OCYILECTBISET MO IUIaHy C y4eTOM
TEXHUKU O€30MaCHOCTH U MPaBWJI pabOThI C MaTepUaIaMu U 000pyI0OBaHHUEM.

OtMeTKa «4» CTaBUTCS, €CIIUM YUEHHMK BBIIIOJHWI TpeOOoBaHUS K OleHKe «5», HO: ONbIT NMpOBOIWI B
YCIIOBHSX, HE 00ECIEUMBAIOIINX AOCTATOUYHOW TOYHOCTH M3MEpeHMH. Bbuio momyiieHo aBa — TpuHemoueTa
unu Oosnee OAHOM rpyOod OMmMMOKM M OIHOrO HeAodera. DKCIHEPUMEHT IPOBENEH HE IMOJHOCThIO WIN B
OTNMCaHUX HAOIIOCHUH U3 OMBITA YUYEHHK JIOIYCTUI HETOYHOCTH, BBIBOBI CIIEJIA) HETOTHBIE.

OT1meTKa «3» CTaBUTCS, €CJIM YYEHUK:

[TpaBUIBHO OIMpEENUII LeNb ONbITa; padoTy BBHIOIHSIET MPABUIBLHO HE MEHEE YeM HAIOJIOBHUHY, OJTHAKO
00bEM BBIIIOJHEHHOM YacTH TaKOB, YTO MO3BOJSIET IOJYYUTh NPAaBUIBHBIE PE3yJbTaTbl U BBIBOIBI 10
OCHOBHBIM, TPUHIMIIAAIGHO BaXHBIM 3agadam pabotel. Ilogbop obopymoBaHus, 0OBEKTOB, MaTepUaloB, a
TakXe paboThl 110 HAa4ajy OIbITA IMPOBE C MOMOIIBIO YUUTENS; WU B XOJ€ MPOBEACHUS OIbITa U U3MEPEHUN
OmbITa OBLIM AOMYIIEHBI OIIMOKH B OMMCAHUH HAOIIONEHUH, (OPMYINPOBaHUH BBIBOAOB. OMBIT MPOBOAMICS B



HEPAIMOHAIBHBIX YCIOBHSIX, YTO MPHUBEIO K IMOJYYCHHIO PE3YIbTATOB C OOJBIICH MOTPEIIHOCTHIO WU B
oTyere OBUIM JOMYIICHBI B OOIIEH CIOXHOCTH HE Oojiee NBYX OMMOOK (B 3amMUCAX CIWHMI], U3MEPCHHSX, B
BBIUHCIICHUSX, Tpadukax, TabIuIax, cxeMax, aHalau3e MOTPeIIHOCTeH U T.J.) HeMPUHIIMITHATIBLHOTO IS JAaHHOK
paboThl XapakTepa, He MOBIMSIBIIUX HA PE3YJbTAT BHIMOIHEHUS; HE BBIIIOJIHEH COBCEM WIJIHM BBIIIOJIHEH HEBEPHO
a"anu3 norpemHocreit (9-11 kmaccsr). Jlomyckaer rpyOyro ommOKy B X0Je SKCHepuMeHTa (B 00BsICHEHUH, B
oopmiieHHH pPabOTHI, B COOMIOACHUM MpPaBWJI TEXHUKH OE30MACHOCTH IMpH paboTe ¢ MaTepualamMu H
000pyIOBaHUEM ), KOTOpAsi UCIIPABIISETCS 10 TPEOOBAHUIO YUUTEIIS.

OTMeTKa «2» CTaBUTCS, €CJIN YUYCHHUK:

He omnpenenun caMoCTOSATENBHO 1I€Jb OMbITA: BHIMOIHUI pabOTy HE MOJHOCTHIO, HE MOATOTOBUI HYKHOE
o0opynoBaHue U 00BEM BBHITIOJTHEHHON YacTH pabOThI HE MO3BOJISET CIENaTh MPABUIBHBIX BBIBOJOB. OIBITHI,
U3MEpEeHUs, BBIUMCIICHUSA, HAONIONEHUs MPOU3BOJWINCH HENpaBWiIbHO. B xome paboTel W B OTYeTe
OOHAPYKHUIIMCh B COBOKYITHOCTH BCE€ HEAOCTAaTKH, OTMEUYCHHBIE B TPEOOBaHUAX K oleHKe «3». [lomyckaer nBe
(m Oomee) rpyOble OMMOKKA B XOJIe IKCIICPUMEHTA, B OOBSICHECHUH, B O0GOpPMIICHHH DPAOOTHI, B COOJIOICHUM
MPaBWJI TEXHUKH O€30MAaCHOCTH MPH paboTe ¢ BElIECTBAMH U 000pPYIOBAHUEM, KOTOPHIE HE MOXKET HCIPABUTh
Jlake 1o TPeOOBAHUIO YUUTEISL.

Kpurepun onenuBanusi padort B popme T€CTOB:

IIpu TecTtupoBanum Bce BepHble OTBETHl Oepyrcst 3a 100%, Torma oOTMETKa BBICTABISAETCS B

COOTBETCTBHH C TaOIUIIEH:

[TporieHT BBITIOHEHUS 33aHUs OTMeTKa

81%-100% «OTJIMYHOY

68%-80% «XOPOIIIOY

51%-57% «(yJIOBJIETBOPUTEIHHO »
50%-40% «HEYIOBIIETBOPUTEIHLHOY»
ke 40% (IIJTOXO0»

Ilepeyennb omuodoOK
I'pyovie owubku

He3nanue omnpeneneHnii OCHOBHBIX TMOHSATHM, 3aKOHOB, MpPaBMJ, MOJOXEHUH Teopuu, Gopmyd,
OOLIETNPUHATHIX CUMBOJIOB, 0003HAUEHUS! PU3NUYECKUX BETUYMH, €AUHUILY U3MEPEHMUS.
HeymeHnue BbIiensATh B OTBETE ITIABHOE.
HeymeHnue mnpuMeHsTh 3HaHUS A pELICHHUS 337ad M OOBSCHEHMs] (PU3MUECKUX SIBJICHHUM; HENpaBUIbHO
chopMyITHUPOBAHHBIE BOIIPOCHI, 3a/IaHUs WJIH HEBEPHBIE OOBSICHEHHS X0/1a UX
pellleHns, He3HaHWEe IPHUEMOB pELIEHUs 3a7ady, AHAJOTUYHBIX paHee pELIEHHbIM B Kjacce; OIIUOKH,
MOKAa3bIBAIOIME HEMPaBUIbHOE TOHUMAaHUE YCIOBUS 3a/1a4U WIM HENPABUIBHOE UCTOJIKOBAHUE PEILICHNUS.

Heymenue uutath ¥ cTpouTh rpa@uku ¥ NpUHLUIIUANbHBIE cXeMbl. HeymMeHne noarotoButs k pabore
YCTAHOBKY WJIM J1abOpaTopHOE O0OpYAOBaHHE, NMPOBECTH OMBIT, HEOOXOIMMbIE pacdeThl MM HCIOJIb30BATh
MOJIy4YE€HHBIE JaHHbBIE JJIs1 BEIBOJIOB.
HeGpexxHoe oTHOIIEHHE K JIaOOPaTOPHOMY OOOpPYIOBaHHUIO M U3MEPUTEIBHBIM MPHOOpaM.
Heymenue onpenenuts nokazaHus U3MEpPUTEILHOTO TpUbopa.
Hapymenue TpeboBanuii nmpaBui 6€30MacHOr0 TpyAa MPH BHITOJHEHUH SKCIIEPUMEHTA.
Hezpyowvie owumbdxu

Herounoctn (opmMynmupoBoK, ompeneneHuid, 3aKOHOB, TEOPHH, BBI3BAHHBIX HEMOJHOTOW OTBETa
OCHOBHBIX IPU3HAKOB OmnpezensieMoro noHaTus. OmuOKy, BbI3BaHHBIE HECOOIIOIEHUEM YCIOBUN TPOBEIECHUS
OTbITa WU U3MEPEHUN.

OmmOky B YCIOBHBIX OOO3HAYEHHUSX Ha MPUHIMIIMATBHBIX CXeMaX, HETOYHOCTH UepTexei,
rpauKoOB, CXEM.
[Iponyck WM HETOYHOE HAMHMCAaHWE HAUMEHOBAHUN eMuHUI] (PU3MYECKHX BEIUYHH.
HepaunonanbHblii BBIOOp X0/1a pelIeHusl.
Henouersr.

HepaunoHnanbHble 3alycu IpY BHIYUCICHUSIX, HEPAI[MOHAJIbHBIE MPUEMBbl BHIYUCICHUH,
npeoOpa3oBaHUil U pelIeHUs 3a1a4.

Apudmerndeckue OmMOKHA B BBIUMCICHUSAX, €CIM TH OIIMOKU TPpyOO HE MCKAKAIOT pPeajbHOCTh
IIOJIyYEHHOT'O pe3yJbTara.
OTtaenpHBIE MOTPENTHOCTH B GOPMYIHNPOBKE BOMIPOCA UITH OTBETA.

HebpexxHoe BBIIOIHEHUE 3amucel, yepTexel, cxeM, rpadpukos. Opdorpaduyeckue u
MYHKTYallMOHHbIE OLIUOKHU.



OIEHOYHBIE MATEPHAJIBI

Pazpabotannsie yuntenem KMMeI SBisioTCS YacThio paboyeil mporpaMMel, HO B pabouylo porpammy He
BCTaBJIAIOTCS, HAXOIATCS y YUUTENA-IPEAMETHUKAa B OyMa)XHOM M DJIEKTPOHHOM BHJIE M Y 3aMECTHTEINs
aupekTopa 1o YBP B 3JIEKTpOHHOM BHJIE U UCIIOJIB3YIOTCSl YUUTENEM C LEJIbI0 IPOBEPKU YCBOCHUSI MaTepHUaa.



®OPMBbI YYETA PABOUYEN ITPOT'PAMMBI BOCITUTAHUS 11O ®U3UKE

VYuebnblil npenmer «Pu3nkay — cUCTEMOOOPA3YIOUIHIA Il €CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETOB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, ONOJIOTHEH,
acTpoHOMHUEH U (puznueckoit reorpadueii.

®dusuka - 370 NpeaMeT, KOTOPBIA HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ] B €CTECTBEHHO-HAYYHYIO KAPTUHY MUDA,
HO U IIPEJOCTaBIIsIeT HauboJiee siICHbIe 00pa3Ibl IPUMEHEHHS HAyYHOTO METO/a IIO3HAHMUS, T € CIoco0a
MIOJTy4eHHUs JOCTOBEPHBIX 3HaHUM 0 Mupe. HakoHer, ¢pu3nka — 310 npeaMer, KOTOpbIi Hapsdy ¢ JpyTUMU
€CTECTBEHHO-HAYYHBIMU TPEAMETaMH JIOJDKEH J1aTh 00YJaIOUIMMCs IPEACTaBICHNUE 00 YBICKATEIbHOCTH
HAy4YHOTI'0 MCCIIENOBAHUA U PaJOCTU CaMOCTOSITEIBHOTO OTKPBITHS HOBOT'O 3HAHMSL.

Opna 13 r1aBHBIX 33/1a4 PU3NYECKOr0 00pa30BaHus B CTPYKType OOIIero 00pa3oBaHus COCTOUT B BBISBICHUN
Y TIOJITOTOBKE TAJIAHTJIMBBIX MOJIOJBIX JIFOJIEH JIsl MPOAOJKEHUs: 00pa3oBaHus U JalibHEeHIei
poheCCUOHATILHOMN IEATEIFHOCTH B 00JIaCTH €CTECTBEHHO-HAYYHBIX HCCIEIOBAHUN M CO3aHUU HOBBIX
TexHosoruil. Ho He MeHee BakHOH 3a7auei SBJsieTCs POPMUPOBAHUE €CTECTBEHHO- HAYYHON TPaMOTHOCTH U
MHTEpeca K HayKe y OCHOBHOW MacChl 00y4aloMXcsl, KOTOPBIE B JAIbHEHIIIEM OYyAyT 3aHATHI B CAMBIX
pa3zHooOpa3HbIX cepax nesTeabHOCTH. COrIacHO NPUHATOMY B MEKIYHAPOIHOM COOOIIECTBE OMPEIEICHHUIO,
«EcTecTBeHHO-Hay4YHasi TPaMOTHOCTb — 3TO CLIOCOOHOCTH U€JI0BEKa 3aHUMAaTh aKTUBHYIO I'PaX/1aHCKYIO
MO3UIUIO IO OOIIIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAYKaMU, U €r0 TOTOBHOCTD
WHTEPECOBATHCS €CTECTBEHHO-HAYUYHBIMU UJIESIMU.

BocnuraresbHbIi oTeHIHAaJa yaeOHOTO npenmera «Pu3nka» Ha ypoBHE OCHOBHOTO 0011eT0 00pa3oBaHus
peanu3yercsl Ha AeATelIbHOCTHOM OCHOBE uepes:

e IpHBJICYEHUE BHUMAHUS 00YyJaIOLIMXCsl K IEHHOCTHOMY aCHEKTYy M3y4aeMbIX Ha YpOKax sBJICHHH,
OpraHu3ayio paboTHI C MOTy4yaeMoil Ha ypoke HHpopManuei GU3NIecKoro CoepKaHus, BKITIOYast
MH(OPMALIHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH; aHAINU3 U KPUTUYECKOE OLICHUBAHUE
nH(bOpMAIHH;

e IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OPM pabOThl ¢ 00yUarOIMMUCS: HHTEIIEKTYaIbHBIX UID,
CTUMYJIUPYIOIINX ITO3HABATEIbHYIO0 MOTHBAIMIO 00YUYAIOMIMXCS; TUAaKTUIECKOTO TeaTpa, I/1e
MIOJTyYeHHbIE Ha YPOKE 3HAHMsI OOBITPHIBAIOTCS B T€ATPaIbHBIX TOCTAHOBKAX; IPYIIIOBOI pabOThI TN
paboTHI B Mapax, KOTOPBIE y4aT 00yJaroImuXxcss KOMaHIHOW paboTe M B3aUMOJICHCTBHIO C IPYTHMHA
o0y4aroIuMucs;

e WHUIMHMPOBAHUE U TOJJICPKKY HCCIIEIOBATEIBCKOM IEATETFHOCTH 00YJaIONIMXCS B paMKax
peanu3ay UMU UHUBHUyalbHbBIX U TPYIIOBBIX HCCIEI0BATENbCKUX MPOEKTOB, YTO 1aeT
00y4aroImuMcsi BO3MOKHOCTh TIPHOOPECTH HABBIK CAMOCTOSTEILHOTO PEIICHHUs TIPOOIEMBI, Pa3BHBACT
yMEHUS HaOJII01aTh IPUPOJIHBIE SIBIECHUS, BBITIOIHATD OIBITHI U SKCIIEPUMEHTAJIbHBIE UCCIIEIOBaHUS C
WCTIOJIh30BaHNEM H3MEPHUTEIBHBIX IPUOOPOB, POPMUPYET HABBIK T€HEPUPOBAHHS U OhOpMIICHHUS
COOCTBEHHBIX MJIEH, HaBBIK TyOJIMYHOTO BBICTYIUICHUS TIepe/l ayJUTOpUEH, apryMEHTUPOBaHUS U
OTCTaMBaHUs CBOEH TOUKU 3PEHHUS;

e 3HAKOMCTBO cO chepaMu MpoPecCUOHAIBHON NeATETHLHOCTH, CBI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJOTHSMHU, OCHOBAHHBIMHU Ha JOCTHXKEHHSIX (PU3NUECKOM HAyKH, 4TO CIOCOOCTBYET
Pa3BUTHIO MPEICTABICHUM 0 BO3MOXKHBIX cdepax Oyayien nmpodeccnoHalbHON 1eATEIbHOCTH,
CBSI3aHHOU C (PU3MKOH, MOATOTOBKA K JaJIbHEHIIEMY O0yYEHHIO B TOM HAIlpaBJIEHUH U OCO3HAHHOMY
BBIOOPY O0yUYarOmMMHCs Oyaymien mpogeccuu;

e  YCTaHOBJICHHE JOBEPUTENIBHBIX OTHOUICHUS MEXIY YUUTEIEM U YYCHUKaMHU, CIIOCOOCTBYIOIINX
MO3UTHBHOMY BOCHIPUSTHIO YIAITUMHCS TPEOOBAHUI U IPOCHO YUHUTEINS, aKTUBU3AIMH UX
M03HABATENbHOM NEATETLHOCTH U aKTUBHOCTH;

e MOOyXaAeHHe 00ydaroIuXcs K COOIOICHNIO Ha YPOKE OOIIETIPUHATBHIX HOPM MTOBEICHUS, TPABUII
OOIIEHUS CO CTapIIMMHU (YUUTEISIMUA) U CBEPCTHUKAMHU (IIKOJIbHUKAMU);

e  HCIOJB30BaHWE BOCITUTATENBHBIX BO3MOKHOCTEH COAEpKaHUsI yIeOHOTO TIpeMETa uepes
JIEMOHCTpPALHIO 00YUYaIOIIMMCS IPUMEPOB OTBETCTBEHHOT'O, TPAYKAAHCKOTO MTOBEICHUS, TPOSBICHHUS
YeJI0BEKOII00Us U J0OpOCepAeHHOCTH;

e OpraHM3aluio medCcTBa MOTUBHPOBAHHBIX M APYANPOBAHHBIX YUaIlUXCs HAJl UX HEYCHEBAIOIIUMHU
OJTHOKJIACCHUKAMHU;






		2025-09-18T15:47:09+0400
	Пантелеева И_С_




