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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma o ¢u3uke 6a30BOro ypoBHsI Ha YPOBHE CpeAHETO 00IIero oOpa3oBaHus pazpaboTaHa Ha
OCHOBE TOJIOKEHHH M TpeOOBAaHWU K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW MPOTPAMMBIL,
npeacraBieHHbix B ®I'OC COO, a Takxke ¢ yu€toMm ¢eaepanbHOl paboyeil mporpaMMbl BOCIUTAHUS H
KOHIIEMIUH MpernogaBanus yaeoHoro npeamera «Dus3mka» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii
Ddenepannu, peaau3yronuX OCHOBHbIE 00pa30BaTEeIbHbBIE POTPAMMBI.

Coneprkanue mporpamMmsl 10 (PU3KMKE HANPaBICHO Ha (pOpMUPOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa obyvaromuxcs 10—11 xnaccoB npu o0ydeHun ux Qu3uke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JeSITeNbHOCTHOTO Tmonxoxa. llporpamma mno ¢usuke coorBercTtByerT TpeboBanmsim PI'OC COO k
[UIAHUPYEMbIM JIMYHOCTHBIM, TPEIMETHHIM W METalmpeIMETHBIM pe3ylibTaTaM OOydeHHs, a Takke
YUUTBIBAET HEOOXOAMMOCTh peaJH3allMd MEXIPEAMETHBIX CBs3ed (U3MKH C €CTECTBEHHO-HAyYHBIMHU
yueOHBIMU TpeAMeTaMu. B Hell onpenensioTcs OCHOBHBIE €N M3Y4YeHUs] (PU3UKU HA YPOBHE CPEIHEro
o01iero o0pazoBaHusl, IUIAHUPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (PM3UKU: TMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3MKe BKIIOYACT:

e [IJITAaHUPYEMbIE PE3YNIbTAaThl OCBOCHUS Kypca GU3UKH HAa 0230BOM YpOBHE, B TOM YHCIIE MPEAMETHbIE

PE3yNbTaTHI 110 To1aM 00yUeHUS;

e coqiepxanne yueOHoro mpeamera «Pu3nkay mo rogam o0ydeHus..

®du3uka Kak Hayka 0 HauOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTyNAsl B KAUeCTBE y4eOHOro mpeaMera
B IIIKOJIE, BHOCUT CYILIECTBEHHBIM BKIJIaJ] B CUCTEMY 3HaHUN 00 okpyxkatomem mupe. LIkompHBINA Kypc
(Gu3MKN — cUCTEMO0Opa3yONUil I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MIOCKOIBKY (hU3HUYECKHE
3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUN, U3y4aeMbIX XUMUEH, Ononoruei, Gpusndeckon reorpadueit
u actpoHoMueil. Mcmonp30Banue W aKTHBHOE MPHMEHEHHE (QU3NYECKUX 3HAHUN ONpEAeIseT XapakTep H
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTHH B cepe IHEPreTUKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, MOTYYCHHUS
HOBBIX MaTEpHAJIOB C 33JaHHBIMUA CBOWCTBAMH W JpYyrux. M3ydeHne (uU3UKM BHOCHUT OCHOBHOW BKJIAI B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUPa 00yJaromuxcs, B JOPMUPOBAHUE YMEHUN TPUMEHSATH
Hay4YHBI METOJI IO3HAHUS IIPU BBINOJIHEHUN UMU Y4€OHBIX UCCIIEJOBaHUM.

B ocHOBY kypca (hu3MKM Ui YpOBHS CpelHEro o0Iero oopa3oBaHUs MOJOXKEH PsJl UAeH, KOTopble
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEH Kypc SBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COIEPKUT
MaTepuai U3 BceX pa3zesioB GU3KKH, BKIIIOUYAET KaK BOIIPOCHI KJIACCUYECKON, TAK U1 COBPEMEHHON (DU3HKU.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW wmarepuan Kypca (QU3MKH OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce siBnsieTcss GOpMUPOBAHUE MPEACTABICHUM O CTPYKTYPHBIX YPOBHAX
MaTEpPHH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus mpenanoyiaraeT UCIoIb30BaHUE T'YMaHUTAPHOTO MOTEHLIMAIA
¢u3nyeckoil HayKu, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKM C pa3BUTHEM OOIIecTBa, a Takke C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTHYECKUMU IPpoOIeMaMHu.

Hoes npuxnaomnoii nanpasnennocmu. Kype Gusnku mpeamnosnaraeT 3HakOMCTBO C LIIMPOKHUM KPYroM
TEXHUYECKHUX M TEXHOJOTHYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEACTBOM BBEACHHUS 3JIEMEHTOB COJAEP)KaHUS, MOCBAIIEHHBIX
9KOJIOTMUECKUM IpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHHMKH M TEXHOJOTHM, a
TaKxke 00CyKAeHUs IPoOIeM PallMOHAIBHOTO MPUPOJIOTIONB30BAHUS U HKOJIOTHUECKON OE30MaCHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (PU3UMKHM Ha YpOBHE CpeIHEro oOIiero oOpa3oBaHMs SBISIOTCS
¢uznueckre Teopuu (GopMHpPOBAHUE MPEICTABICHUI O CTPYKTYpe MOCTPOCHUS (PU3UUECKON TEOPHH, POIIU
(GyHIaMEHTAJIbHBIX 3aKOHOB M MPHHIMIIOB B COBPEMEHHBIX IMPEACTABICHUSIX O MpPHUPOJE, TPaHMIIAX
MPUMEHUMOCTH TEOPH, Il OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TMOAX0Jl B Kypce (U3MKK peanu3yeTcsi Mpekae BCEro 3a Cuér
OpraHu3aIK SKCIEPUMEHTAIBHON JeATeNbHOCTH oOyuatomuxcs. s 6a30Boro ypoBHs Kypca (U3HKH —
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3TO UCIOJB30BAaHUE CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M JTaOOPaTOPHBIX pabdoT,
KOTOpBIE B TporpamMme mo (u3uke OObEIWHEHBI B OOIIMI CIHCOK YYCHHYECKHUX MPAKTHYECKUX DPaOOT.
Breigenenue B yKa3aHHOM TIEpeYHE JIAOOpATOPHBIX pPAa0OT, MPOBOJUMBIX MJii KOHTPOJS U OIICHKH,
OCYILIECTBIISICTCSl y4aCTHUKaMU 00pa30BaTENBHOIO IMpoliecca MCXOAs M3 OCOOEHHOCTEW IJIaHUPOBAHUS U
ocHamieHusi kabmHera ¢usuku. I[Ipm 3TOM oOecmeunBaeTcss OBJIAJCHHE OOYYAIONUMUCS YMEHUSMHU
MPOBOANTHh KOCBEHHBIE H3MEPEHMsI, UCCIEIOBAHUS 3aBHUCUMOCTEH (PU3NYECKMX BEIUYMH U IOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.
bonbiioe BHUMaHHME yIenseTcs PEIICHUI0 PacuYE€THBIX M KauecTBEHHBIX 3amad. [lpu atoM s
pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJa4d C SBHO 33JaHHOM (PM3NYECKON MOJIENbIO, TIO3BOJISIFOIINE
MPUMEHSTh W3YYECHHbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfelia Kypca, TaK U HUHTETpUpys
3HaHUS U3 Pa3HBIX pa3aesnoB. s KadecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 33/JaHUsI HA OObSICHEHHE
MpoTeKaHus (U3HUECKUX SIBICHUN M MPOLIECCOB B OKPYKAIOLICH KU3HU, TpeOyrolue BpIOOpa pU3ndYecKoit
MOJIEJIN JJISl CUTYalluH MPaKTHKO-OPUECHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TtpeboBanusMu PI'OC COO k MaTepHAIbHO-TEXHUYECKOMY OOECIeYEHHUIO
yaeOHOro mporiecca 0a30BbIi ypoBeHb Kypca (PH3UKH HA YPOBHE CPEIHETO OOIIEero 0Opa30BaHUS TOJDKEH
M3y4aTbCsd B YCJOBHSIX HpPEIMETHOro KaOuHeTa (PU3MKM WM B YCIOBUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO HKJIA. B kabuHere Gpu3nku TOMHKHO OBITH HEOOXOIUMOE J1abopaTopHOe
o0opynoBaHuUE I BBIOJIHEHUS YKa3aHHBIX B MIPOrpaMMe Mo (PU3HKE YUEHUYECKUX MPAKTUYECKUX padoT U
JIEMOHCTPALIMOHHOE 000PYAOBAHHUE.
JlemoHcTpaninoHHoe oOopynoBaHUE (OpMHpPYEeTCS B COOTBETCTBHM C MPUHIIMIIOM MHHHMAIbHOM
JOCTaTOYHOCTH M OOECIEYMBAET ITOCTAHOBKY MEPEYMCICHHBIX B MpOrpaMMe IO (HU3MKE KITIOUEBBIX
JEMOHCTpPALIUNA 1711 UCCIIEIOBAHMS M3Y4aeMbIX SBJICHUN U MPOLIECCOB, IMIUPUUYECKUX U (PyHIaMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MPUMCHCHHUIM.
JlaGoparopHoe oOoOpymOBaHUE ISl YYEHUYECKUX TMPAKTUYECKUX pPAOOT ¢opMupyercss B BUC
TEMATUYECKHX KOMIUIEKTOB M OOECIIeYMBAETCS B Pacy€re OJHOTO KOMIUIEKTAa Ha JBYX OOYYaroIIUXCH.
Temartuueckue KOMIUIEKTHI JaOOPaTOPHOTO OOOPYIOBAHHS OJKHBI OBITh MOCTPOCHBI Ha KOMILUIEKCHOM
MCIOJIb30BAHNN aHAIOTOBBIX W MU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX M3MEPUTEIIBHBIX CHCTEM B
BHJIe TU(PPOBBIX J1A0OPATOPHIA.
OCHOBHBIMHU TICIISIMU U3YYCHHS (PU3UKU B 00IIIEM 00pa30BaHUU SBIISIOTCS:
¢ hopmupoBaHNe UHTEpECa U CTPEMIICHHUSI O0YJAIOIIMXCS K HAYYHOMY U3YYSHHIO MTPUPOJBI, Pa3BUTHE
WX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CITIOCOOHOCTEN;

® pa3BUTHE TPEACTABICHUNA O HAYYHOM METOJIe TO3HaHUS W (HOPMHUPOBAHHE HCCIIECAOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIINM SIBIICHUSIM;

¢ hopmHpoBaHNE HAYYHOTO MHPOBO33PEHUS KaK pe3yiabTaTa M3Y4YEHHs] OCHOB CTPOCHHUS MaTepuu U
(GyHIaMeHTAIbHBIX 3aKOHOB (DH3UKH;

¢ hopmupoBaHUe YMEHUIH OOBSICHSITH SBIICHUS C HWCIOIb30BaHHEM (DH3UYECKUX 3HAHWN W HAYYHBIX
JI0Ka3aTeNbCTB;

¢ hopmupoBaHue MpeACcTaBlIeHU 0 posid (PU3UKHU I pa3BUTUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
Y TEXHOJIOTHIA.

JlocTrkeHHe 3THX 1eNiell oOecreunBaeTcs pelieHrueM CIeyIoIInX 3a/1a4 B poliecce U3y4eHus Kypea
(bU3KMKHN Ha YPOBHE CpEAHEro 00IIero oopa3oBaHus:

® [IpHOOPETEHNE CHUCTEMBI 3HAHUH 00 OOmMX (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOpPHUSX,

BKJIIOYAsi MEXAHHUKY, MOJIEKYISIPHYIO (DU3HKY, DJIEKTPOJIUHAMUKY, KBAHTOBYIO (PH3UKY U DIIEMEHTHI
acTpopU3UKH;
¢ hopmupoBaHNe YMEHHUI MPUMEHSATH TEOPETUUECKUE 3HAHUS ISl OOBSICHEHHS PU3NIECKUX SBICHUN B
MIPUPOJIC U AJIS IPUHATHS TPAKTUUECKUX PELICHUH B MOBCEAHEBHON KU3HU;

® OCBOCHHE CIOCOOOB pEIICHUS pa3IMYHBIX 33Jad C SIBHO 33JaHHOW (DM3MYECKON MOETbIO, 3a/1ad,
MOJIPAa3yMEBAIOIINX CAMOCTOSTENIEHOE CO3/IaHhe (U3NYECKOH MOJNENH, aJeKBATHOH YCIOBHSIM
3a/1a4u;



eIOHMMaHWEe (PHU3UYECKHNX OCHOB W TPHUHIUIIOB JCWCTBUS TEXHMUYECKUX YCTPOHUCTB U
TEXHOJIOTUYECKHUX ITPOLIECCOB, UX BIIUSHUSA HA OKPYKAIOLIYIO CPENY;

®OBJAJICHUE METOJaMH  CAMOCTOATEIBHOTO  IJIAHUPOBAHUS UM TMPOBEACHUA  (DU3HMUECKUX
SKCIIEPUMEHTOB, aHalM3a U HUHTEpIpeTaluu HHPOpPMAIUH, OIpeAeTeHUs] TOCTOBEPHOCTH
IIOJIy4YEHHOT'O pe3yJIbTaTa;

®CO3/IaHUEC YCIOBHW JIIsi  pa3BUTHUS YMEGHUH  NPOEKTHO-HMCCIIEOBATEIILCKOM, TBOPYECKOM
JEeSITeITbHOCTH.

Ha uzyuenue ¢usuku (6a30BbIi ypoBEHB) Ha YPOBHE CpeHEro oduiero oopazoBaHust oTBoAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEZIEIO).

[Ipeyiaraemelii B mporpaMme 1o (Gpu3mke mnepedeHb Jad0opaToOpHbIX M MPAKTUYECKUX paboT sBIsETCS
PEKOMEH/IOBAaHHBIM, YYUTENb JeJacT BHIOOP INPOBEICHHs JTa0OpaTOPHBIX PAadOT M ONBITOB C YYETOM
WH/IMBUYAIHBIX OCOOCHHOCTEH 00yUYarOImMXCsl.

COAEP)XAHUE OBYYEHUSA

10 KJTACC

Pasznen 1. dusuka u MeTOAbI HAYYHOI0 NO3HAHUSA
®usuka — Hayka o npupoze. Hayuneie MeTo bl MO3HAHUSA OKpYKarolero mupa. Poib skcriepuMenTa u
TEOpUH B MIPOLECCE MO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBJICHUH U mporieccoB. Hayunbie rumore3pl. DuU3nUecKue 3aKOHBI U
Teopuu. ['paHu1Ibl MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Poms 1 MecTo ¢u3uku B GOPMHPOBAHUM COBPEMEHHON HAy4YHOW KapTUHBI MHUPA, B MPAKTHYECKOU
JESTEIBHOCTH JIFOJEH.

Jlemoncmpayuu
AHaoroBbie ¥ U(GPOBBIC U3MEPUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHue. OTHOCUTENIBHOCTh MEXAaHMYECKOro JBWKeHus. Cucrtema oOTcuéra.
Tpaexropus.

Ilepemerienune, ckopocTh (CpeiHsss CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepUalbHOM
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopaAuHaT. Cll0’KeHHEe IepEMEIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSAMOJMHEWHOE IBMKEeHHE. ['paduKu 3aBUCUMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHUS, ITyTH U MepEMEILIEHUSI MaTepruaibHOM TOUKH OT BPEMEHHU.

CBoboaHoe nazeHue. Y cKkopeHrue CBOOOTHOTO MaIeHusl.

KpuBonuneirinoe nBuxeHue. [[BH>KeHME MATEpHAIBHON TOYKM IO OKPY>KHOCTH C TOCTOSIHHOW IO
MOJYJIIO CKOpPOCTBIO. YTJIOBas CKOPOCTh, IJIMHEHHas cKopocTh. Ilepmon u dacrora oOparieHus.
LlenTpocTpeMuTenbHOE yCKOPEHHE.

TexHM4ecKue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIIUJIOMETP, IBHIKEHHE CHAPAIOB, LIETIHbIE U
PEMEHHBIE TIEpeaaYH.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTFOCTPALlUs KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUYKEHUS.

[Ipeobpa3oBanue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B Pa3peKE€HHOM ITPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpOoIIeHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOJHOTO MaeHHUs.

Hamnpasnenue ckopocTu npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

N3ydyeHne HepaBHOMEPHOTO JBUKEHMS C LIENBIO ONPENEICHNS] MTHOBEHHON CKOPOCTH.



UccnegoBanue COOTHOILIEHUS MEXAY MYTSAMH, TPOUJICHHBIMU TEJIOM 3a MOCJIEA0BATEIbHBIE PABHbBIC
MIPOMEXYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHHUH C HAYaJIbHOW CKOPOCTBIO, PABHOW HYIIIO.

N3yuenue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutensHocTH ['anunes. [lepsiii 3akoH HeroToHa. THepUMalibHBIE CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpuniun cynepnozunuu cuii. Bropoii 3akon HeioToHa a1t MaTepuanbHON TOUKH.
Tpetuii 3akoH HproTOHA 117151 MaTepHaibHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Bunel Tpenus (1mokos, ckosbxkeHus, kaueHust). Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJIb>KEHUSI U cuiia TpeHus nokos. Koaddumment tpenus. Cuna CONpOTUBICHUS MpPU JIBUKEHUU Tela B
KUJKOCTHU WIH rase.

[ToctynarensHoe U BpaliaTeiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MoMeHT cuiibl OTHOCUTENLHO OcH BpaieHusd. [1nedo cumbl. Y cinoBust paBHOBeCHs: TBEPIOTO Tea.

TexHuueckue ycTpoucTBa M MPAKTHUYECKOE NMPUMEHEHUE: MOAIIUIHUKY, JTBHKEHHE HMCKYCCTBEHHBIX
CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHEpUUH.

CpaBHeHME Macc B3aUMOJIEHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxeHnue cui.

3aBHCUMOCTH CHJIbI YIPYTOCTH OT Ae(popMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHEHME CHUII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecus: TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM 00pa3siie, OT UX
nedopmariiu.

UccnenoBanue ycnoBuii paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3axonbl coxpanenus 6 MexaHuke

Nmmynbc MaTepranbHOM TOYKHU (TeNa), CUCTEMbl MAaTEpUATIbHBIX ToueK. VIMITyIIbC CUITBI U H3MEHEHHE
HMMITyJIbCa Tella. 3aKOH COXpaHEHUsI UMITyJIbca. PeakTHBHOE JBUIKEHUE.

PaGota cumnbl. MOIIHOCTE CHITBI.

Kunernueckas sHeprust MarepuaabHOM ToukH. Teopema 00 U3MEHEHUN KUHETUYECKOM HEPTUH.

[lorenumansHas odHeprus. [loTeHIManpHas dSHeprus ymopyro aAeGoOpMHUPOBAHHOW TPYKHUHBIL.
[ToTennmanpHas SHEPTUs TeJa BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnmanpHble M HEMOTEHLHUATIbHBIE CUIIBL. CBSI3b paOOThl HEMOTEHUIUATBHBIX CHJI C U3MEHEHHEM
MEXaHWYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuU4ecKkue yCTpONCTBA M MPAKTHUYECKOE MPUMEHEHHUE: BOJOMET, KOMEDP, MPYKUHHBIA MHUCTOJIET,
JBUYKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE ABIKEHIE.

[Tepexon mOTeHNIMATHLHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomol

N3ydenne abCOMIOTHO HEYNPYTOTo yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasSTHUKOB.
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UccnenoBanmne cBsi3u pabOThl CHIIBI C M3MEHEHHMEM MEXAaHUYECKOW HSHEPruu Tella Ha MpuMepe
pacTsKEHUs PE3UHOBOIO KIyTa.

Paznen 3. MoJsiekyasipHasi pu3uKa 4 TEePMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOH TEOPUM M HX OIBITHOE OOOCHOBaHME.
BpoynoBckoe nBmwxkenue. Auddysusa. Xapaktep ABKEHHUS U B3aUMOJCHCTBUS 4acTHIl BemiecTBa. Mozaenu
CTPOEHUS Ta30B, XKHUIKOCTEH U TBEPIBIX TeNl U OOBSICHEHHWE CBOWCTB BELIECTBA HA OCHOBE 3TUX MOJEIEH.
Macca u pazmepsl Moaekyi. Konnuectso Bemectsa. [loctosnnas ABorapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp Llenscns.

Monens uneanbHoro raza. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKONH TEOPUM UIECAIBHOTO
ra3a. AGCONIIOTHas TeMIieparypa Kak Mepa cpeAHell KHHEeTHMYECKOW PHEpPIUu TEMJIOBOIO JBHUKEHUS YaCTHIL
raza. lllxana Temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. 3akoH
HansToHa. M3ompoueccsl B HAealbHOM Ta3e C IIOCTOSHHBIM KOJHMYECTBOM BeulecTBa. [paduyeckoe
MPEJCTaBICHUE U30MPOLIECCOB: H30TEPMa, H30X0pa, n300apa.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OmnbIThl, AOKa3bIBaIOIIME IMCKPETHOE CTPOEHHE BellecTBa, (oTorpaguu MoJIeKyll OpraHMYeCKUX
COCIMHECHUM.

OmnbIThl 10 AUDdY3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKECHHUSI.

Mopnaens onbiTa [HTepHa.

OnbIThI, JOKa3bIBAOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, HIUTFOCTpUpYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCyJa.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS U/1€aJIbHOTO ra3a, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HU3MEpPEHMH 00bEMa KOMHAThI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMU COCTOSIHUS pa3peKEHHOT'0 Ta3a.

Tema 2. Ocnoevt mepmoounamuku

Tepmonnnamuueckasi cucreMa. BHYTpeHHsIsI SHEprusi TEPMOJUHAMUYECKONH CHCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnuecTBo TemnoTsl U paboTa. BHYTpeHHss SHEprHsi OTHOATOMHOTO WEaIbHOro rasa. Bumapbl
TEIUIoNEepelaun: TEIUIONPOBOJIHOCTh, KOHBEKLMS, HW3JydeHUE. YaenbHas TEeIUIOEMKOCTh BELIECTBaA.
KonnuecTBo TEMI0THI IpH TEIJIONEepeaaye.

[Tonsitue 06 agnabatHoMm mporiecce. [lepBriii 3akoH TepmoauHaMuku. [IpuMeHeHne mepBoro 3akoHa
TEPMOJIMHAMUKH K H3omporeccam. ['padudeckas nHTEpnpeTanus padoThl rasa.

Bropoii 3akoH Tepmoannamuki. HeobpaTuMOCTh IPO1IECCOB B MIPUPO/IE.

TennoBble MamuHbl. [IpuHIMIEL 1eHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHus SHEPTUH B TETJIOBBIX
MamHax. Koadduument noneznoro nedictBus TemioBoi Mamwuubl. [lukn KapHo u ero xoagdunueHt
MOJIE3HOTO AEUCTBUS. DKOJIOrHYECKHE MPOOIEMBbI TETJI0IHEPT€TUKY.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: JBHUraTellb BHYTPEHHEro CropaHMs,
OBITOBOM XOJOAUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH »HEpPruu Teja MpU COBEpIICHUH padOThI: BBUIET MPOOKH M3 OYTBUIKU MOA
JIEHCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue 3pupa B JIATYHHOU TpyOKe MyTEM TpeHHUsI (BUICOEMOHCTPAIIHS).

V3MeHeHrne BHYTpEHHEH dHEprun (TeMIlepaTyphl) Teia Mpu Terionepeaaye.

OnsIT 0 aguabaTHOMY PACHIMPEHUIO BO3/IyXa (OMBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTeNsi BHYTPEHHETO CrOpaHusl, pEaKTUBHOI'O IBUTATEIs.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomol

N3mepenne yaenbHOU TeIIOEMKOCTH.



Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvl

[TapooOpazoBanue u KoHAeHcanusa. McmapeHue u kuneHue. AOCOTIOTHASE W OTHOCHUTEIbHAs
BIIQXKHOCTH BO3/yxa. HachleHHbIit nap. Y aenbHas Teriora napoodpa3zoBaHusi. 3aBUCUMOCTh TEMIIEpaTyphl
KHUIICHUS OT JIaBJICHHUSI.

Teépmoe Teno. Kpucrammudeckue u amopdHbie Tena. AHU30TPONUS CBOWCTB KPUCTAIUIOB. JKHUIIKUE
kpuctaiisl. CoBpeMeHHble MaTepuanbl. [lnmaBiaeHue W Kpuctaudzauus. YAeiabHas TEIJIoTa IUIaBICHHS.
Cybmumarus.

VYpaBHeHHe TEII0BOro OanaHca.

TexHuueckue ycTpOWCTBA M MPAKTHUUECKOE MPUMEHEHHUE: TUTPOMETP U MCUXPOMETP, KaJOPUMETP,
TEXHOJIOTUH MOTYYECHHSI COBPEMEHHBIX MaTEepPHAaiOB, B TOM YKCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmoienne HarpeBaHus ¥ IJIABICHUS KPUCTAILUTUIIECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaILJIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue oTHOCUTEIHHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoanHamMuka

Tema 1. Inekmpocmamuka

OnekTtpuzanusi Tel. ONEeKTpUYeckui 3apan. JIBa Bujga snekTpuueckux 3apsanoB. lIpoBogHukw,
JTUBJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPaHEHUS JIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsoB. 3akoH KynoHa. TodeuHbIN 37€KTPUUYECKUN 3apsia. DIEKTPUUYECKOE MOJIE.
HamnpsoxkénHocTs  anextpudeckoro mnoss. lIpuHmun cynepno3unuu  2yeKTpudeckux nosied. JlnHum
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun snextpocratmueckoro mois. llorennman. PasHocTs moreHnmanos. IIpoBogHukH H
JTUAJIEKTPUKHU B 3JIEKTPOCTATUUECKOM IoJ€. JuanekTpuyeckas NpoOHUIAEMOCTb.

OnexTpoéMkocTh. KonaeHcarop. DeKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpa. DHEprus 3apsuKEHHOro
KOHJIEHCATOopa.

TexHnueckue  ycTpolicTBa U MPAKTUYECKOE  TNPUMEHEHHE:  BJIEKTPOCKOI,  AJIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE D3JIEKTPONpPHOOpPOB, KOHAEHCATOP, KOMHMPOBAJIBHBIN ammapar,
CTPYHMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUS IEKTPOMETPA.

B3aumoneincTeue HadIEKTPU30BaHHbBIX TEJ.

DNEeKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMBIIEKTPUKH B DJIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOUIA/JM IUIACTUH, PACCTOSHUS MEXIY
HUMU U IUIJIEKTPUYECKON TPOHNLIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 35eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. llocmoannuwiit anekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUHN TOK. Y CIIOBUS CYIIECTBOBAHUS AIEKTPUUECKOro Toka. Mcrounuku Ttoka. Cuia Toka.
[TocTossHHBIM TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTKa LEemu.



DNEKTPUUYECKOE CONpPOTUBIEHHE. YJEIBHOE CONPOTUBIEHHE BellecTBa. llocnenoBaTenbHOE,
MapaJuIeIIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHHUKOB.

Pabota snexrpudeckoro Toka. 3akoH Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPHYECKOT0 TOKA.

DJIEKTPOABUKYIIAs CUJIa M BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA. 3akoH OMa Il TOJHOM
(3aMKHYTOI) 351eKTpuueckoil nenu. Koporkoe 3aMbIkanue.

ONEeKTpOHHAs MPOBOJUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTH COIPOTUBICHUS METAJJIOB OT
temieparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonHuku. CoOCTBEHHAass U MpUMECHas MPOBOAUMOCTh IMOIYIpoBOAHUKOB. CBoiicTBa pP-—N-
nepexoza. [loxynpoBogHuKoBbIe TPUOOPHI.

DNEeKTpUUECKUH TOK B pacTBOpax M pacilaBax 3JIEKTPOJUTOB. DJIEKTPOJIUTHYECKAS AUCCOLMALMS.
DIIEKTPOJIN3.

OnexTpuueckuid Tok B razax. CaMOCTOSTENbHBIN U HECAaMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.

TexHnyeckue ycTpoHCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIEpPMETp, BOJBTMETP, pEOCTar,
HUCTOYHHUKH TOKAa, DJIEKTPOHArpeBaTelIbHbIE MPUOOPHI, 3JEKTPOOCBETUTENIBHBIE NPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BAKYYMHBIM JUOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI, IOJYNPOBOAHUKOBBIA JHOJ,
rajibBaHuKa.

Jlemoncmpayuu

W3mepenue cuiibpl TOKa U HAIIPSIKEHUSL.

3aBUCHUMOCTb COIPOTUBIICHHS LWIMHIPUYECKUX INPOBOJHUKOB OT JJIMHBI, IUIOIIAAH ITONEPEUYHOrO
CEUEHUs U MaTepuaa.

CMenianHOe COEJUHEHHUE TPOBOJHUKOB.

[Ipsimoe u3mepeHue 3aeKTpoABMKYIIeH cuiibl. KopoTkoe 3aMblkaHu€ rajlbBaHMUECKOIO 3JIEMEHTA U
OLICHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE JIEKTPOJIUTOB.

HckpoBoli pa3psaa ¥ IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS NPOBOJUMOCTD JUOJA.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydyeHne cMEIIaHHOTO COEJUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABUKYIIEH CHUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTHUBIICHUS.

Habmtonenue snexTpoinusa.

Me:xnpeamerHbie CBSI3U

N3zyuenne xypca ¢pusuku 6azoBoro ypoBHs B 10 kitacce oCymecTBIsETCS C YIETOM COJepKATENbHbIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOJIOTHH, XUMHUH, Freorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonamus, CBA3aHHbIE C HM3YyYEHHEM METOJOB HAy4YHOTO IIO3HAHMS: SBICHHE,
HaydHbId (akT, rUnore3a, (Qunyueckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIEPUMEHT,
MOJIETTMPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHne CUCTEMBbl YypaBHEHHMM, JuHelHas ¢QyHKuus, napaboina, rumnepbosna, HX
rpadyKu M CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIUH: CHHYC, KOCHHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U MX MPOEKIIMH HA OCHU KOOPAMHAT, CII0KEHUE BEKTOPOB.

Buonoeusn: Mexanmdeckoe IBI)KEHHE B KHMBOM mpupone, Iuddysus, ocMoc, TEIIOOOMEH MKHUBBIX
OpPraHu3MOB (BU/IbI TEIUIONEPEIAUH, TEIIOBOE PABHOBECHE), JIEKTPUUECKHE SIBICHUS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHME BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA, MOJISPHAs
Macca, TEIJIOBbIE CBOMCTBa TBEPIBIX TeJN, XKHUAKOCTEH U Ta30B, 3JEKTPUUECKHE CBONCTBA METAIJIOB,
ANEKTPOJINTUYECKAS IUCCOLMALINSI, TaJIbBAHHKA.

l'eocpagpus: B1axXHOCTb BO3/1yXa, BETPHI, 0apOMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JBHKEHUN C HCHOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHHsS B TEXHUKE,
MOJIIUITHUKY, MCIIOJIb30BAHUE 3aKOHA COXPAaHEHUs HMIyJbca B TEXHHKE (pakera, BOJOMET U JApyrue),
JIBUraTellb BHYTPEHHETO CrOpaHus, MmapoBas TypOuHa, OBITOBOI XOJOJUIBHUK, KOHAUIIMOHEDP, TEXHOIOTHH
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MOJyYCHUSI COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE HAHOMATepHAOB, M HAHOTEXHOJIOTHUH,
AJIEKTPOCTATUYECKAsh ~ 3alluTa, 3a3eMJICHHE  OJCKTPONPHOOPOB, KCEPOKC, CTPYWHBIA  TPHUHTED,
3JIEKTpOHArpeBaTeIbHbIe PUOOPHI, TEKTPOOCBETUTENbHbIE TPUOOPHI, raJIbBaHUKA.

11 KJIACC

Paznen 4. DaekTpoamHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[TocrossHHBIE MarHuThl. B3auMOAEHCTBUE TMOCTOSAHHBIX MAarHuTOB. MaruutHoe 1oje. Bekrop
MAarHUTHOM WHAYKUMHU. [IpyHUMN Cynmeprno3uiyMu MarHUTHBIX MoJied. JIMHMM MarHuTHOM HWHIYKIIMH.
KapTuna nuHMii MAarHUTHOM MHIYKIIMK TTOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOE Moje MPOBOJHMKA ¢ TOKOM. KapTWHa JNWMHWNA WHIYKIIMM MAarHUTHOTO TOJS JJIMHHOTO
NpSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIEBOIO MPOBOJHUKA, KATYHMIKK C TOKOoM. OmnbIT 3Opcrexa.
B3anmoaeiicTBre MpOBOJAHUKOB C TOKOM.

Cuiia Amriepa, e€ MOyJIb U HalpaBJICHHUE.

Cuna Jlopenma, €€ Moayiab M HampaBlieHHE. J[BH)KEHME 3apsiKE€HHOW YacTUIbI B OJHOPOIHOM
MarHuTHOM noJie. Pabora cumel Jlopeniia.

SIBneHue FIEeKTPOMAarHUTHON MHAYKIMHU. [I0TOK BEKTOpa MAarHUTHOM MHAYKUUU. DJIEKTPOABUKYLIAS
cuJia MHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIuK Dapanes.

Buxpeoe anekTpuueckoe moje. DNEKTPOABHXKYLIAs CUila MHAYKIUU B MPOBOJHHUKE, JBHXKYLIEMCS
MOCTYIATEIbHO B OJJHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenua.

NHnykTUBHOCTD. SIBICHME CAMOMHIYKIIMH. DJIEKTPOBUKYIIAS CHIIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHUE: MOCTOSHHbIE MAarHUThI, 3JEKTPOMArHHTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIU JIEMEHTAPHBIX YaCTHUIl, UHAYKIITHOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKITUY MAarHUTHOTO TOJISI.

B3aumMogeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SBneHue AMEKTPOMArHUTHON UHAYKITHH.

IIpaBuio JleHua.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI MHAYKITUU OT CKOPOCTH U3MEHEHHSI MAaTHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

UccnenoBanue neCTBUSI TOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Pa3nen 5. Kojiebanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazcHUmMHble KOAEOAHU
KonebarenpHast cucrema. CBOOOAHBIE MeXaHWUYECKHe KolebaHus. [apMoHWYEcKHe KoJIeOaHus.
[lepuon, ywacrorta, ammutyna u ¢asza xonebanuit. [IpyXKuHHBIN MasTHUK. MaTeMaTHYeCKU MasTHUK.
YpaBHeHHe rapMOHUYECKHX KoneOanuil. [IpeBpaiiieHue sHeprun Npu rapMOHNYECKUX KOJIeOaHUSX.



Konebarenbubiii koHTYyp. CBOOOIHBIE 3IEKTPOMAarHUTHBIE KOJIEOaHHUS B MICAIBHOM KOJIeOaTeIbHOM
KOHType. AHajorus Mexay MEXaHWYECKHMMM U 3JIEKTPOMAarHUTHbIMH KosebaHusMu. dopmyna Tomcona.
3aKOH COXpaHEHHUs YPHEPTUH B UJICATILHOM KOJIeOaTeIbHOM KOHTYpE.

IIpencraBnenue o 3aryxaromux KosneOaHUAX. BeIHyXIeHHble MexaHHueckue kosiebaHus. Pe3oHaHc.
BbIHYX1€HHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHusI.

[Tepemennbiii  TOK. CHHYCOMJAIBHBIA TEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO  TOKA.
AMIIIUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUS.

Tpancdopmarop. [IpousBoacTso, nepenada U NOTpedICHUE FNEKTPUUIECKON IHEPIUU. DKOJIOTHYECKHE
PUCKU IIPU IIPOU3BOJCTBE 3JEKTpOdHEpruu. KynpTypa HCIONb30BaHUS 3JIEKTPOIHEPTUU B IOBCEIHEBHOU
KU3HU.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHME: DJJIEKTPUYECKUM 3BOHOK, I'€HEepaTop
NEPEMEHHOI0 TOKA, JMHUHU 3JIEKTporepenay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojaeOaTeIbHOU CUCTEMBI (IPYKUHHBIM WM MaTEMaTHUECKUI MasTHUK).

Habmotenue 3aTyxaronmx KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

HaGimotenue pe3oHanca.

CB00O/IHBIE JIEKTPOMArHUTHbBIE KOJeOaHMs.

OciorpaMMbl (3aBUCUMOCTH CHJIbl TOKAa M HANpsSKEHUS OT BPEMEHH) Ul 3JIEKTPOMATrHUTHBIX
KoJieOaHuH.

Pe3onanc mpu mocnenoBaTENbHOM — COEIMHEHUU  PE3UCTOpa, KaTyIIKM HHAYKTUBHOCTH U
KOH/IEHCaTOopa.

Mogenb TMHUY 3JEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH IE€PUOJA MajbIX KoJeOaHUU Tpy3a Ha HUTHU OT JJUHBI HUTH U MAaCChI
rpysa.

HccnenoBanue INEepeMEHHOIO TOKA B LIENM M3 IOCJIENOBATEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyILIKU ¥ Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

MexaHnueckue BOJHBI, YCIOBHs pacnpoctpaHenus. Ilepuon. CkopocTs pacnpocTpaHeHMs] U AJIUHA
BosiHBI. [lonepeunsie u npoaoibHbIE BOJHBL. HTepdepenus u nudpakiuus MEXaHHYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUSI M3JIyUY€HUsS 3JIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B snexTpomarHuTHOW BosiHe. CBOMCTBa 3JEKTPOMATrHUTHBIX BOJH: OTpa)KeHUE,
IpesioMIIeHue, Nospu3aus, Tudppaxus, uureppepenus. CKOpocTh 3JIEeKTPOMAarHUTHBIX BOJIH.

[Ikana sekTpoMarHuTHHIX BOJIH. [IpMeHeHNe 21eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOUIIBI paHOCBA3U U TEIEBUACHUS. Pagronokanus.

DNEKTPOMarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnueckue ycTpOHCTBAa UM  NPAKTHUUECKOE TMPHUMEHEHHUE: MY3bIKaJbHbIE HMHCTPYMEHTHI,
yIABTPa3ByKOBasi MAarHOCTHMKAa B TEXHMKE W MEIWLUHE, pajap, pPajuONpUEMHUK, TEIEBU30D, AHTECHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

Konebiomeecs: Teno Kak HCTOYHHK 3BYKA.

Habmoienue otpakeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 qupakiiui MEXaHHIeCKUX BOJH.

3BYKOBOM PE30HAHC.

HabmtoneHune cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KoJIeOaHUH.

HccnenoBanne CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HUE, MPEIOMIICHHE, MOJspU3anus,
mudpakius, tHTepepeHIHsL.
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Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOe pacipoCTpaHEHNE CBETA B OAHOPOIHOM cpene. JIyd cBera.
TodeuHblii HCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakeHUH B TIIIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMIICHHUS CBeTa. AOCOIIOTHBIN MOKa3arenpb npenomieHus. [lonHoe
BHYTpEeHHee oTpaxeHue. IIpenenpHbIil yroi MoJHOro BHyTPEHHETO OTPAKEHHUSL.

Hucniepcust csera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

Cobuparomnie U paccenBarolye JUH3bl. ToHkas juH3a. POKYCHOE PACCTOSHUE U ONTHYECKas CHIa
TOHKON JMH3BL. [locTpoeHne n300pakeHuil B COOMPAIOUINX M paccerBaroIuX JuH3aX. DopMmyrna TOHKOH
JIMH3BL. Y BETMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

Bonnosas onrtuka. Wutepdepenmnus cera. KorepeHTHble HCTOUHUKH. YCIOBUS HAOIIOACHUS
MakCUMYMOB W MHHMMYMOB B HHTEp(EpPEHLIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTE€pEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceeta. JudpakuuoHHas pemérka. YciioBue HaOMIOAEHUS TJIABHBIX MaKCUMYMOB IpHU
MaJeHU MOHOXPOMATHUECKOI0 CBeTa Ha JUPPAKIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoiiCTBa M MpakTUYeCKoe MPUMEHEHHUE: OUKH, JTIymna, (poToanmapar, MPOeKIIHOHHbII
arrmapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PPAKINOHHAS PEIIETKA, TOJIIPOU.

Jlemoncmpayuu

[IpsiMmonmHEtHOE pacTpocTpaHeHHe, OTPAKEHHE U MpesloMIIeHne cBeta. OnTudeckue npudopsl.

[TonHoe BHyTpeHHee oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue cBONCTB U300paXEHUM B IMH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Habmtonenne naTepdepeHnnn crera.

Hab6mronenue qudpakiuum cBerta.

HaGurotenne aucriepcuu cBera.

[Tonyyenue cnekTpa ¢ HOMOLIBIO PU3MBI.

[Tonmy4yenue criekTpa ¢ HOMOIIBIO AU(DPAKITHOHHON PEIIETKH.

HabmtoneHue nonsipusaiuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomol

N3mepenne nokasaresns NIpeaoMIIEHUs CTEKIIA.

WccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Habmtonenue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI cIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
['panuubl  NPUMEHUMOCTH  KJacCH4YecKol  MexaHwkd. [locTymarsl  cnenuanbHOW — TEOpUH
OTHOCUTEJILHOCTH: WHBAPUAHTHOCTH MOJYJSL CKOPOCTH CBETa B BaKyyMe€, MPUHLHUI OTHOCUTEIbHOCTH
OHHIITERHA.
OTHOCUTENBHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJINHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPrUeH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI OKOSI.

Pa3nea 7. KBantoBas puszuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. opmyna [Inanka cBsi3u HEprun (HOTOHA € €ro YacTOTOH. DHEPrusi U UMIYJIbC (POTOHA.
OtkpeiTue u wuccinenoanue Qoroadpdexra. Onbiter A. I'. CroneroBa. 3akoHbl (QoTOdPPeEeKTa.
VYpaBuenue DiinmreiiHa i poroaddexra. «KpacHas rpanuna» Gotorddexra.
JaBmenne cBera. OnwiTel [1. H. JIeGenena.
XUMHYECKOE IEUCTBUE CBETA.
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TexHuyeckue ycTpoWCTBa U MPaKTUYECKOE MpPUMEHEHHE: (OTOAIEMEHT, (OTOAATYUK, COTHEUHAS
Oatapest, CBETOINOI.

Jlemoncmpayuu
®dotor(hPeKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodpdekra.
CBeTOoqUOI.

Conneunas 6artapest.
Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmbeiTel Pesepdopna mo paccesHuio o -dactuil. [LmanerapHas Monaenb
atoMa. [loctynarel bopa. M3nyuenue u moruyomeHue (GpOTOHOB MpU IMEPEXOAe aToMa C OJHOTO YpPOBHS
sHepruu Ha apyroil. Buasl cnektpoB. CriekTp ypOBHEH 3HEpruu aToma BoJI0Opoa.

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

CroHTaHHOE U BBIHYXECHHOE U3JTyUeHHE.

TexHuueckue ycTpoHCTBa M HPAKTUYECKOE IPUMEHEHHE: CIEKTPAJIbHBIA aHanu3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

OrnpenenieHne JIMHBI BOJHBI Jla3epa.

HaGrotenune JIMHeHYaThIX CIIEKTPOB M3JTYUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

Hab6mronenue nuHeRyaToro criekTpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTHI, JOKA3bIBAIOIINUE CIOXKHOCTh CTPOECHUS spa. OTKpbITUE paguO0aKTUBHOCTU. ONBITHI
Peseptdopna mo ompenencHWio cocraBa paJaHOaKTUBHOTO u3nmydeHus. CBoiicTBa anbda-, Oera-, ramma-
U3IIy4eHus. BausHue paioakKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpbiTue npoToHa M HeWTpoHa. Hyknonnas mozens siapa ['eitsenOepra—lBanenko. 3apsin sapa.
MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacnan. DIEKTpOHHBIH W TO3WTPOHHBIM  Oera-pacma.
pagMoOaKTUBHOIO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.
SnepHsle peakuuu. JleieHUe U CUHTE3 SAEP.

SAnepuriii peaktop. Tepmosnepusiii cunTe3. [IpoOnembl M NEpCHEKTUBBI SAEPHON SHEPreTHKU.
ODKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

OnemeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.
MeTobl HaOMIOICHHS U PETUCTPALIUH 3JI€MEHTApHBIX YacTHII.
®dyHaamMeHTaIbHbIe B3auMoeiicTBusl. EqUHCTBO (pr3nueckoil KapTUHbBI MHpa.

TexHuuyeckue yCTpoilCTBa M MpPaKTHYECKOE MPUMEHEHHWE: 03UMeTp, Kamepa Bumbcona, saepHBbIi
peakTop, arToMHas 6omba.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB yacTull (10 TOTOBBIM GoTorpadusim).

lNamma-u3nydenue. 3akoH

Paspnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIMKH

Dranbl pa3BUTHs acTpoHOMUH. [IpUKiIagHOe U MUPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMHUH.

Bun 3Bé3mH0T0 HeOa. Co3Be3us, IpKue 3BE3/IbBI, INIAHETHI, UX BHAUMOE JIBHKEHHE.

ConHeyHas cucTeMa.

Comnnane. Comneunass akTUBHOCTB. Mctounuk sHeprum ConHila U 3BE3M. 3BE3IBI, UX OCHOBHBIC

XapPaKTCPUCTHUKHU. I[I/Ial" paMMa ((CHGKTpaHBHBIﬁ KJ1aCcC — CBCTHUMOCTDB». 3Bé3I[BI rJ1aBHOM
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MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3] TJIABHOM IMOCJIEIOBATEIbHOCTH.
Buytpennee ctpoenue 3B€31. COBpEMEHHBIE NMPEACTABICHUS O MPOUCXOXKIECHWH U 3Bomounu CoJHLA U
3BE3/1. DTalbl KU3HU 3BE3I.

Muineunsiii [1yte — Hama [Nanmaktuka. [Tonoxenne u npumxenue Connua B ['anaktuke. TUIbI rajgakTHK.
Pannoranaktuku n kBa3zapel. YEpHBIE ABIPBI B A/1pax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon XaO6ma. Pa3Geranuwe ramaktuk. Teopus bosbimoro
B3pbIBA. PEIMKTOBOE H3IIydeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménapie mpoOieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

HaGmoieHnss HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX MPHUIOKEHUN IS
OTpe/ieNICHUs] MOJOXKEHHUsI HeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3fus CeBepHOro
MIOJTYLIApHs U SIPKUE 3BE3/BI.

Hab6monenus B reneckon Jlynsl, raner, Maeunoro [lyru.

O0o0maroniee NnoBTOpPEeHUE

Ponb ¢pu3uku 1 acTpOHOMUHM B SKOHOMUYECKOM, TEXHOJIOTUYECKON, COLIMATIbHOM U 3THYECKOH cepax
NESTEILHOCTH YE€JIOBEKa, POJIb U MECTO (PU3UKU U aCTPOHOMUM B COBPEMEHHOW HAay4YHOW KapTHHE MHUPA,
ponb  pu3nyYecKkoil Teopuu B (HOPMHUPOBAHHM MPEICTaBICHUNA O (U3MUECKON KapTUHE MHpa, MECTO
(du3nUecKoil KapTHHBI MHUpa B OOIIEM psIy COBPEMEHHBIX ECTCCTBCHHO-HAYUYHBIX MPEACTABICHUN O
MIPUPO/IE.

MexnpeameTHble CBSI3U

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 11 ki1acce ocyIiecTBIsSETCS ¢ YIETOM COAEPKATETbHBIX
MEXITPEAMETHBIX CBA3EH C KypcaMHu MaTeMaTUKU, OMOJIOTHH, XUMHUHU, Teorpaduu U TEXHOJIOTHUH.

MesicnpeOomemnvle nouamusi, CBA3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOTO MO3HAHHS: SBJICHUE,
Hay4yHbId (hakT, THIOTEe3a, (QU3NYSCKas BEIMYWHA, 3aKOH, TEOPHUs, HAOIIOJACHHUE, OJKCIEPUMEHT,
MOJEJIMPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHUW, TPUTOHOMETPUUECKHE (PYHKIMU: CHUHYC, KOCHHYC,
TaHIE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M MX HPOEKIUU HA OCH
KOOPJMHAT, CIIOKEHUE BEKTOPOB, IMPOU3BOJHBIC JJIEMEHTAPHBIX (YHKUUM, TNPU3HAKA TOJ00MS
TPEYroJIbHUKOB, OMpeIeJIeHHE MIOaAN UIOCKUX GUryp U o0bEmMa Ted.

buonoeus: snexrpuyeckue sIBJICHUS B )KUBOUM IPUPOJE, KoseOaTeabHbIe ABUKEHUS B )KHUBOUM IPUPOJIE,
ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NEUCTBUE PaIUALIUM HA KUBBIE OPraHU3MBbI.

Xumus: CTpOoeHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX TeJ, MEXaHU3MbI
00pa30BaHMs KPUCTATUINIECKON PEIIETKU, CIEKTPAIbHBIN aHAIH3.

l'eoepagpus: MarHUTHBIE TIOTIOCA 3€MITH, 3aJI€KH MATHUTHBIX Py, POTOCHEMKA 3eMHON TOBEPXHOCTH,
MpeACKa3aHue 3eMJIETPSICEHUM.

Texunonocusi: JUHUM  DIEKTpOIlepenay, TEeHepaTop MEpPEeMEHHOTO TOKa, AJIEKTPOJBHUIaTelb,
WHIYKIIMOHHAS TIeYb, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neub, mpoeKIMOHHbII
anmnapart, BOJJOKOHHAsl ONTHKA, COJIHEYHas Oarapes.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHMUA

OcBoenne yueOHOro mpeamera «®Pu3nka» Ha YpOBHE cpenHero obmero obOpasoBaHusi (0a30BbIH
YpOBEHB) JOJDKHO OOECIEeYUTh JOCTHKEHUE CIEAYIOIIUX JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
00pa3zoBaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JInuHOCTHBIE Pe3yabTaThl OCBOCHUS y4eOHOro nmpeamMera «Du3nKay J10JKHBI OTpakaTh TOTOBHOCTD U
CIOCOOHOCTh OOYYaloIUXCs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOM BHYTPEHHEW MO3UIMENH JMYHOCTH,
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CUCTEeMON IIEHHOCTHBIX OpHUEHTAIllMi, TO3UTHBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIINX
TPaJAULIMOHHBIM LEHHOCTSM POCCHUHCKOro oOlIecTBa, pacIIUpeHHe JKU3HEHHOTO OMbITa M  OIbITa
JeSTeIbHOCTH B TPOIIECCE Peall3alliid OCHOBHBIX HAIPABJIICHUN BOCIUTATENLHON IESITENLHOCTH, B TOM
quCclie B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMSA:

c(OPMUPOBAHHOCTH I'PaXAAHCKON MO3HUIIUU O00YYaIOIIErocsi Kak aKTUBHOT'O M OTBETCTBEHHOT'O 4YJIeHA
POCCHIICKOTO 00IIEeCTBa;

MPUHATHE TPAIUIMOHHBIX 00IEYETIOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JIEATEILHOCTh B MHTEpECcaxX IpakJaHCKOro oOIIECTBa, y4aCTBOBATH B
camMOympaBleHUH B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHE B3aMMOJICHCTBOBATh C COLMAIbHBIMA WHCTHTYTAMH B COOTBETCTBUU C HMX (QYHKIHSAMH H
Ha3HAYCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHMUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaIaHCKOW UACHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHUSIM POCCUHUCKHUX YYEHBIX B
obnactu (PU3WKYU M TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYAllMI0 U TMPUHUMATh OCO3HAHHBIC pELICHUS, OPHUEHTUPYACH Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCSITEILHOCTH YIEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSI:

ACTETHYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas OCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢busnveckoii Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEpEC K PA3IMYHBIM cdepaM TpodhecCHOHATHLHOW IEATCILHOCTH, B TOM YHCJIC CBS3aHHBIM C
¢bu3MKONW M TEXHUKOH, YMEHHE COBEpIaTh OCO3HAHHBIA BBHIOOp Oynyinei mpodeccun U peanr3oBBIBATH
COOCTBEHHBIC KM3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPa30BaHUIO B 00JaCTH (PM3UKHU HA MPOTIKECHUH
BCEH KHU3HU,

6) 9KOJIOrHYECKOr0 BOCIIUTAHMUSI:

c(hOpPMHUPOBAHHOCTb HKOJIOTHYECKON KYIbTYpHhl, OCO3HAHHE TIO0ATBHOTO XapakTepa SKOJOTUUYECKUX
npobiuem;

IJIAHUPOBAHUE M OCYLIECTBIICHHE JIEMCTBUI B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHUS IElei
YCTONYMBOTO Pa3BUTHS YETIOBEUECTBA;

pacIIipeHue OmbITa JCATETHPHOCTH IKOJOTUYECKON HAIpPaBICHHOCTH HA OCHOBE MMCIOIIMXCS 3HAHUU
1o (usuke;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
¢bu3nuecKoil HayKu;

OCO3HAHHE I[IEHHOCTH HAyYHOW [eATeIbHOCTH, TOTOBHOCTh B TMIpollecce HU3YYeHHUsS (PUUKH
OCYIIIECTBIIATEH MPOSKTHYIO M HCCIIEIOBATEIIBCKYIO JISATEIIBHOCTh HHINBU YA IbHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHBIC YHHBEPCAIbHBIE Y4eOHbIE A CTBHS

ba3oBble Jjornueckue aAeMcTBus:
CaMOCTOATEIBHO (hOPMYITHUPOBATh M aKTyaAIM3UPOBATH MPOOJIEMY, pacCMAaTPpUBATh €€ BCECTOPOHHE;
ONPEACIITH LENN AEATENIbHOCTH, 3a/1aBaTh MApaMETPbl U KPUTEPUU UX JTOCTHKECHUS,
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BBISIBJISITH 3AKOHOMEPHOCTH U MIPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3UUECKUX SIBIICHUSX;

pa3pabarbhiBaTh IUJIaH pELIEHUS MNpoOJIieMbl C YYETOM aHaIM3a HMMEIOIIMXCS MaTepUaJbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JESATEIbHOCTb, OLEHMBATh COOTBETCTBUE PE3YyJbTATOB LENSIM, OIICHUBATDH
PHUCKH MOCIEACTBUMN ACATEIBHOCTH;

KOOPJIUHUPOBAThH U BBHIMOIHITH Pa0OTY B YCIOBUSX PEaIbHOTO, BUPTYaIbHOIO M KOMOMHUPOBAHHOTO
B3aHMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBareibckue AeiCTBUA:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSIMHU U METOAaMU (PU3HUECKON HAYKU;

BIIQJICTh HABBIKAMHU Y4eOHO-HCCIIEIOBATENILCKOH W TIPOEKTHOW NEATENhbHOCTH B oOnactu (pusmkw,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pElIeHHUs 3ahad (U3NYECKOro
coJiepKaHusl, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B [TO3HAHMS;

BIIQJIETh BUJAMH  JIEATEJBHOCTH [0 TMOJYYEHHIO HOBOTO 3HAaHMs, €ro HHTEepIpeTaluu,
peoOpa30BaHUIO U MPUMEHECHUIO B PA3IIUYHBIX YICOHBIX CHUTYAIMSIX, B TOM YHCJIE TIPH CO3JaHUU Y€ OHBIX
MIPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBIIATh TPUYHUHHO-CIICJICTBEHHBIEC CBSI3M M aKTyalM3UPOBATh 3a/1ady, BBIJBUraTh THUIOTE3y €&
pellleHrs, HaXOAWTh apryMEHTHl [UIsl [OKa3aTelbCTBAa CBOUX YTBEPXKICHHM, 3aJaBaTh MapaMeTpbl U
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh TMOJTYYCHHBIE B XOJ€ pEIICHUs 3aJaud pe3yibTaTbl, KPUTUYECKU OLIEHHWBATH MX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIbHON JAESITEIbHOCTH, B TOM YHUCIIE MIPH
U3Y4YEHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEICATCIILHOCTH,

yMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC OAXO/bI ¥ PEIICHHUS,

CTaBUTH MPOOIEMBI U 337a4H, IOMYCKAIOIINE ATbTepPHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BNIaJIETh HAaBBIKAMHU TMOJyueHUs WHMOpManuu (PU3UUECKOTO COAEPKAHUS U3 UCTOYHHKOB Pa3HbBIX
TUTIOB, CAMOCTOSITEIFHO OCYIIECTBIISITh MTOUCK, aHATN3, CUCTEMATU3AIMI0 U MHTEPIPETAnI0 HHHOPMAIIHI
Pa3IMYHBIX BUJOB U (OPM MpeacTaBICHUS;

OIICHUBAThH JJOCTOBEPHOCTH MH(MOPMAIIIH;

UCIONIb30BaTh CpeACcTBa HMHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B peIIeHHH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AlMOHHBIX 3a7a4 C COOJIOJIEHHEM TpeOOBaHUN SPTOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTHEHBI, pecypcocOepekeHHs, TMPaBOBBIX M ATHYECKUX HOPM, HOPM
nH(pOpPMaAIIMOHHOM 0€301MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEpXKAaHUS B pa3NUYHbIX (opmarax ¢ y4ETOM Ha3zHAUCHHS
MH(pOpMaIIUU U 1IEJIEBOM ayTUTOPUH, BBIOUPAsi ONTUMAIIbHYIO (DOPMY MpeCTaBIeHUS U BU3yalIU3aIiH.

KomMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUS:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3MKU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYalMi U cMATYaTh KOHQIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPECTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMPATh TEMATUKY U METObI COBMECTHBIX JEHCTBHH C Y4ETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KIOTO WICHA KOJIJICKTUBA;

IIPUHUMATDH €M COBMECTHOM NEATEIIBHOCTH, OPIaHU30BBIBATh U KOOPAMHHUPOBATH IEUCTBUS IO €€
JOCTUKEHHIO: COCTABIISITh TUIaH AEMCTBUMA, paclpeleisTh POIU ¢ yYETOM MHEHUI y4acCTHUKOB, 00CYX/aTh
pe3yabTaThl COBMECTHON pabOTHI;
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OICHUBATL Ka4YCCTBO CBOCTO BKJIaAa W KaAXAOTO YYaCTHHKA KOMAHIbLI B 06L[II/II71 pe3yiibTaT 1o
pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBLBIC ITPOCKTHI, OLICHUBATL UACU C TO3UIIUU HOBU3HBI, OPUTUHAJIBHOCTH, HpaKTH‘{eCKOﬁ
3HaYMMOCTH;

OCYHICCTBJIATL IMO3UTHBHOC CTPATCIHYCCKOC IIOBCACHHUC B Pa3JIMYHBIX CHTYyallUdX, IIPOSABJIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh HHUITUATUBHBIM.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE Y4eOHbIE 1eiiCTBHUS
Camoopranmusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIbHYIO ACSITEILHOCTh B 00JACTH (DU3UKU U aCTPOHOMHUH,
BBISIBIIATH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATH COOCTBEHHBIC 33]aUH;

CaMOCTOATENIBHO COCTAaBJISATh IUIAH PELIEHUS PACYETHBIX M KAUYECTBEHHBIX 3a/1ay, IJIAH BBIMOJHEHUS
MPAKTUYECKOH pabOTHI C yYETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U PEANOYTEHHIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacIpsATh paMK1 y4eOHOTO IIPeMETa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JIeNIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO DJPYAULMUA B 00JAaCTH (U3MKH, IOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OLIEHUBATH COOTBETCTBUE
pe3yiabTaTOB LIEJISAM;

BJIQJIETh HABBIKAMM II03HABATEIbHOW pe(IeKCHH KaK OCO3HAHHs COBEPIIAEMBIX JCHCTBUH W
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHUIA;

WCIIOJIB30BATh MPUEMBI peIICKCHUH /TS OLICHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIXKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MPUHUMATD ce0sl, IOHMMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHThI IPYTHX IIPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX HA OLIMOKH.

B nponecce qocTukKeHHs! TMUYHOCTHBIX PE3YJIbTAaTOB OCBOEHHS MPOTpaMMbl 10 (PU3UKE AJIsl YPOBHSA
cpeaHero oomiero o0pa3oBaHMs Yy OOYYarOIIMXCSl COBEPLICHCTBYETCS SMOLMOHAIbHBIM HMHTEIIEKT,
Iperoaralonii copMUpOBaHHOCTE:

CaMOCO3HaHUS, BKIJIIOYAIOIIET0 CHOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE COCTOSHHE, BUAETh
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHON AMOITMOHAIBHON Cc(ephl, OBITh YBEPEHHBIM B ceO€;

CaMOpPETYJIMPOBaHMsI, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHNE, CIIOCOOHOCTh aJJalTUPOBATHCS K AMOLIMOHAIBHBIM W3MEHEHUSM M MPOSBISATh TMOKOCTb, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAlLM{, BKJIOYAIOMIEW CTpeMJIEHHE K JOCTH)KEHHUIO LIEIH U YCIEXy, ONTHUMH3M,
MHULMATUBHOCTh, YMEHUE IEICTBOBATH UCXOMS U3 CBOUX BO3MOYKHOCTEN;

SMIATHH, BKIIOYAIONIEH ClIOCOOHOCTh MOHUMATh 3MOLMOHAIIBHOE COCTOSIHUE APYTUX, YUUTHIBATH €TO
IIPU OCYILECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTH BBICTpaMBaTh OTHOLIEHHS C JPYTUMH JIIOJbMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peniaTb KOHPIUKTHI.

NPEAMETHBIE PE3YJIbTATBI
K xonny o6yuyenus B 10 kiacce mpeaMeTHbIe pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXKaTb
C()OPMHUPOBAHHOCTB y O0YHAIOIUXCS YMEHUM:
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JeMOHCTPHPOBATh Ha MpPUMEPax poJib U MeCTO (pU3MKM B (HOPMUPOBAHUU COBPEMEHHOH HAay4HOM
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U TEXHOJOTHI, B TPAKTHYECKON JEATEIIbHOCTH JIFOJIEH;

YYUTHIBATh TPAHMULBI TPUMEHEHUS HW3YUYEHHBIX (U3UUECKUX MOJeNeil: MarepuaigbHas TOUKa,
MHEepLUalbHas CUCTeMa OTC4€Ta, aOCONIOTHO TBEPAOE TENIO, UACATIbHBIN ra3, MOJAEIM CTPOCHHUS Ta30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUYCUHBIN SNEKTPUUESCKHA 3apsi/i IPU PELICHUU (PU3UUECKUX 3a]a4;

pacrio3HaBaTh (U3NYECKUE SABICHMS (MpoLecchl) U OOBIACHATH MX HAa OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA U 3JIEKTPOJUHAMHUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE IpPSIMOJIMHEHHOE JABMKEHHE, CBOOOJHOE MaJEeHUE TeJ, IBM)KEHHE II0 OKPYKHOCTH,
MHepIus, B3auMojeiicteue tei, 1uddysus, OpoyHOBCKOE ABMKEHUE, CTPOSHHE KUAKOCTEH M TBEPABIX TET,
U3MEHEeHHe 00bEMa Tel IIPU HarpeBaHuu (OXJIaXKIEHUH), TEIUIOBOE PaBHOBECHE, UCIIApPEHHUE, KOHIEH AL,
IUIaBJICHNE, KPUCTANIM3alus, KWUIIEHHWE, BIJIAXXHOCTh BO3/lyXa, IIOBBILIEHUE MJaBJICHHA Ta3a IMpU €ro
HarpeBaHUM B 3aKPbITOM COCYZE, CBsS3b MEXAYy IIapaMeTpaMHM COCTOSHMsS Tra3a B H30IpoLeccax,
AJIEKTpU3alLUs TEN, B3aUMOJEICTBHE 3apsi/10B;

OIMCBIBATh MEXAHUYECKOE JIBUXKECHUE, MCIONIb3ysl (U3NYECKHE BEIMYUHBI: KOOpAMHATA, IYyTh,
[IEpEMEIIEHUE, CKOpPOCTb, YCKOPEHHUE, Macca Teja, CHUjla, HUMIYJIbC Tejla, KUHETUYeCKas SHEprusl,
NOTEHIMAJIbHAsl YHEeprus, MexaHuuyeckass paboTa, MeXxaHM4YecKas MOIIHOCTb; IpPHU ONUCAHUM HPAaBUIBHO
TPakTOBaTb (PU3NYECKUII CMBICH MCIONb3YEMbIX BEJIWYMH, UX OOO3HAYEHMUS] M EIUHUIBI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUYMHAMU;

ONKCHIBATh M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SBJICHUS, WCIOJIb3Ys (pU3MUECKUe
BEJIMYMHBL: [IaBJICHUE TIa3a, TEMIEparTypa, CpPeAHsIs KUHETHYECKas HHEPIHs XaOoTUYECKOTO JBUKCHMUS
MOJIEKYJ, CPEAHEKBAJApaTUYHASI CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEpPrusi, pabdora
raza, Ko3(QUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO JBUTATels; MPHU ONUCAHUU IMPABUIBHO TPAKTOBAThH
¢u3n4YeCKUii CMBICT HUCMOJNB3YyeMBbIX BEIMYMH, HX O0003HAUYEHUS W EAMHUIBI, HaXOAWTh (POPMYIIBL,
CBSI3bIBAIOIIME TAaHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BEITUUMHAM;

OIMCHIBATh M3YYEHHBIE AIEKTPUUYECKUE CBOICTBA BEIIECTBA M JIEKTPUUECKHE SIBJIEHUS (IIPOLECCHI),
UCHOJb3Yysl (PU3MUECKUE BEJIWYMHBL: AJIEKTPUUECKUM 3apsjl, 3JIEKTPUUYECKOe MoJie, HANPSHKEHHOCTH OIS,
MOTEHIMAJ, PAa3HOCTh NOTEHIMAJIOB; NPU ONHCAHWU TMPABWJIBHO TPAKTOBATh (PU3MUECKUN CMBICT
UCMOJb3yEeMbIX BEJIWYHMH, UX OOO3HAYEHMsS M EJUHMLbI, YKa3bIBaThb ()OPMYJbI, CBSI3bIBAIOIINME TaHHYIO
(U3NIECKYIO BETUYMHY C IPYTHMHU BEIIMYHHAMU;

aHAJM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, UCIONb3YS (U3NYECKHE 3aKOHBl U MPUHIUIMbL:
3akoH BcemupHoro Tsarotenus, |, Il u |1l 3akonsl HploToOHa, 3aKOH COXpaHEHHsS MEXaHWYECKOW SHEpruw,
3aKOH COXpaHEHMs UMITYJIbCa, IPUHIIUI CYIIEPIIO3ULIAN CUJI, TPUHIIMII PaBHONIPABUS HHEPLHMAIBHBIX CUCTEM
OTCYETa, MOJEKYJISIPHO-KMHETUUYECKYI0 TEOPHUI0O CTPOEHUS BEIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpenHEl
KUHETHYECKOW SHEPrHMM TEIUIOBOIO JBM)KEHUS MOJEKYJl1 C aOCOJIOTHOM TeMmIepaTypol, MEepBbIi 3aKOH
TEPMOJMHAMUKHN, 3aKOH COXpPAHEHHs DJJIEKTPUYECKOro 3apsna, 3akoH KysnoHa, mpu 3ToM pasnuyarhb
CIIOBECHYIO (OPMYIMPOBKY 3aKOHAa, €r0 MaTeMaTH4YeCKOe BBIPAXKEHHE W yCJOBUs (TpaHMIbl, 00IaCTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIHUIIBI ACHCTBHUS MAIUH, TPHOOPOB M TEXHUUYECKUX YCTPOWUCTB; pa3inyarhb
yCIIOBUS UX 0€30I1aCHOT0 UCIOIb30BaHUS B TIOBCETHEBHOM JKU3HU;

BBINOJIHAT SKCIIEPUMEHTHI 110 MCCIIEI0OBAHNIO (PU3MUECKUX SBJICHUN U MPOLIECCOB C UCIOIb30BaHUEM
NPSIMBIX U KOCBEHHBIX M3MEPEHUH, MPH TOM (QOpMYyIUpoBaTh Npoliemy/3afady M TUIOTE3y y4eOHOro
HKCHEpUMEHTa, COOUpaTh YCTAHOBKY U3 TNPEAJIOKEHHOIO 000pyHOBaHMs, MPOBOJUTH OIBIT H
(hopMyTupOBaTh BHIBOJIBL;

OCYILIECTBIATh MNpPSMble M KOCBEHHbIE H3MepeHHUs (U3NYECKUX BEIMYMH, NPU ITOM BbIOMpPATH
ONTHUMAaJIbHBINA CLIOCOO M3MEPEHUS U UCIIOIb30BaTh U3BECTHBIE METObI OLIEHKH MOTPELTHOCTEN U3MEPEHNU;

UCCIIEIOBAaTh 3aBHCHUMOCTH MEXAY (HU3NYECKUMH BEJIMYMHAMH C HCIOJIb30BAaHUEM IPSIMBIX
M3MEpEeHUl, IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHpPOBATh PE3yJbTaThl MOJYyYEHHONW 3aBUCUMOCTHU
(bu3nUeCKUX BETUYMH B BUJE TaOIUI] U TpaMKOB, AETaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIE0OBAHUS;
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cobmonaTh mnpaBuia O€30MacHOr0 TpyAa NpPHU IMPOBEACHWU HCCIENOBAaHMA B paMKax y4eOHOTro
HKCHEPUMEHTA,  Yy4eOHO-MCCIEJOBATENbCKOM M NPOEKTHOM  JESITENbHOCTM C  HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 00OPYAOBaHUS;

pemaTh pac4€THbIE 3a/1a4M C SBHO 3aJJaHHOM (PU3NYECKON MOJIENBIO, UCIIONb3Ys (U3NYECKHE 3aKOHbI
Y MIPUHLIUIIBL, Ha OCHOBE aHaJM3a yCJIOBHA 33Ja4d BBHIOMPATh (U3UYECKYIO0 MOJIENb, BBIIACIATH (PU3HUecKue
BEIMYMHBI U (OPMYIIbI, HEOOXOOUMBIE s €€ pelleHus, MPOBOAUTh PACUEThl M OLCHUBATH PEAIbHOCTD
MOJTyYEHHOTO 3HaYCHHS (PU3NYECKON BETMUHHBI,

pelaTh KauyeCTBEHHbIE 33[]a4l: BHICTPAUBATh JIOTHYECKH HENIPOTUBOPEUUBYIO LIEMOYKY PACCYXKICHHUH
C OIOPOH Ha N3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHS,

UCIOJb30BaTh IPHU PEILIEHUH Y4YeOHBIX 3aJady COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOTHUM IS
MOUCKA, CTPYKTYPHPOBAHHUS, WHTEPIpPETAIMA M TIPEACTABICHUS YYEOHOH U HAayYHO-TIOMYJISIPHON
uHbOpMallUY, TOJXYYEHHOW U3 pa3IMYHbIX HCTOYHHUKOB, KPUTUYECKU AHAIM3UPOBATh IOIy4aeMyIO
nH(pOpMAIIHIO;

IPUBOANUTH INPHUMEPHl BKJIAZA POCCUHCKUX M 3apyOeKHBIX Y4YEHBIX-(DU3MKOB B pa3BUTHE HAYyKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUUECKUE 3HAHMA MO (U3UKE B IOBCEIHEBHOW >KM3HM I oOecredeHus
0€30MacHOCTH MpH 0OpaIeHNH ¢ TPUOOPaAMH U TEXHUYECKUMH YCTPONCTBAMHU, JIJIsl COXPAHEHU I 3JI0POBBS U
COOJIIOJICHHSI HOPM 3KOJIOTHYECKOI0 MOBEACHUS B OKpYXKarollel cpene;

paboTaTh B TpyIIe C BHITOJHEHUEM PA3JIMYHBIX COUMAIBHBIX POJICH, INIAHUPOBATH PabOTy TPYIIIIHI,
palMoOHANIBHO pacHpeAessaTh O0A3aHHOCTU M IUIAHUPOBATh JAEATENBHOCTh B HECTAaHJAPTHBIX CUTYaLMSX,
aJIeKBaTHO OIICHWBATh BKJIAJ] K&KIOTO M3 YIaCTHHUKOB IPYIIIIEI B PEIICHHE PACCMATPUBAEMOI MTPOOIIEMBI.

K xoHny o6yuyenus B 11 kiacce npeaMeTHble pe3yiabTaTbl Ha 6a30BOM YpPOBHE JOJDKHBI OTPaXKaTb
chOpMUPOBAHHOCTH Yy O0YJAIOIIUXCS YMEHHIA:

J€MOHCTPHPOBATh Ha MPUMEPax pPoJib U MECTO (U3UKU B (HPOPMUPOBAHUU COBPEMEHHON Hay4HOM
KapTUHBI MUPA, B Pa3BUTHU COBPEMEHHOW TEXHHKH W TEXHOJIOTUH, B IPAKTUYECKON NEATETHLHOCTH JIIO/ICH,
LIEJIOCTHOCTh ¥ €JMHCTBO (pr3MUEeCKON KapTUHBI MUPA;

YUUTHIBATh TPAHHIBI TMPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOENCH: TOYCUHBIH AIICKTPUYECKUI
3apsij, Jyd CBeTa, TOUCUHbIM UCTOUYHUK CBETA, siIepHasi MOJEIb aTOMa, HYKJIOHHAs MOJIeb aTOMHOIO sijipa
IIpU pelIeHnn (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3UYECKUE SBJIEHUS (IpOIecChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKHU ¥ KBAHTOBOW (DM3UKHU: DIIEKTpHUYECKas POBOAMMOCTD, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JEHUCTBHS TOKa, B3aMMOJEHCTBHE MAarHUTOB, OSJEKTPOMArHUTHAs WHIYKIMS, JAeHCTBUE
MarHUTHOTO TIOJISI Ha TIPOBOJAHUK C TOKOM M JIBHXKYIIMKCS 3apsii, dJIEeKTPOMAarHUTHBIE KOJICOaHUSI U BOJHEI,
NpSMOJIMHEHHOE pPacHpoCTpaHEeHUE CBeTa, OTpaKeHHe, NperomiieHue, HHTepdepeHuus, Audpakuus u
NoJIIpu3alusl CBeTa, Jucrepcusi cBeta, (oTtodnexTpuueckuil 3gpdekt (porordpdekrt), cBETOBOE NaBICHUE,
BO3HUKHOBEHHUE JIMHEWUATOr0 CIIEKTpa aToMa BOAOPOA, ECTECTBEHHAs: U MCKYCCTBEHHAs paIMOaKTUBHOCTb;

ONMCBHIBATh HM3y4YCHHBIE CBOWCTBAa BEIIECTBA  (DJIIEKTPHUECKUE, MArHUTHBIE, ONTHYECKHE,
AJIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) U 3JIEKTPOMArHUTHBIE SBJICHHS (TIPOLECCHI), UCHOIb3Ys
(bu3nvecKre BENWYMHBL: JIEKTPUYSCKHNA 3apsijl, CHJIa TOKa, DJIEKTPUYECKOE HAINpPsDKEHUE, DJIEKTPUYECKOe
COIIPOTHBIIEHUE, PAa3HOCTh MOTEHIMAJIOB, AJIEKTPOABIIKYIIAs cuja, paboTa TOKA, MHIYKIHMS MarHUTHOTO
noJisi, cuina Ammnepa, cuia JIopeHna, HHAYKTUBHOCTh KaTYIIKH, SHEPTHS AJIEKTPHUECKOTO W MArHUTHOTO
NoJie, mepuoJl M yacroTa KojeOaHMi B KosieOaTelnbHOM KOHTYpe, 3apsii W CHja TOKa B IIpolecce
rapMOHUYECKUX SJICKTPOMArHUTHBIX KoJeOaHWi, POKYCHOE pacCTOSIHME M ONTHYECKasl CHJIa JIMH3BI, MPH
ONMCAaHUM TMPABUIBHO TPAKTOBATh (PU3UUECKUH CMBICI HCHOJIb3YEMBbIX BEIMYUH, MX OOO3HAYEHUS U
€IMHUIIBI, YKA3bIBaTh ()OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PH3HUECKYIO BETHUUHY C IPYTHMHU BEIINIHHAMHU;

OIMCHIBATh M3YYECHHBIE KBAHTOBBIC SBJICHUS M MPOLECCHI, HCIONB3YS (PU3MUECKUE BETMYUHBI:
CKOPOCTh DJIEKTPOMArHUTHBIX BOJH, JUTMHA BOJIHBI U YacTOTa CBETA, DHEPTUS U UMITYIIEC (OTOHA, MIEPUOJ
MOJTypactiafa, SHEPTHsl CBA3M aTOMHBIX siep, MPH ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICH
UCTIOJNB3yEeMBIX BEJIWYHMH, WX OOO3HAYCHHMS W CIUHHIIBI, YKa3bIBaTh (OPMYIBI, CBS3BIBAIOIINE JTaHHYIO
(U3NYECKyI0 BETUUMHY C APYTMMHU BEIMYMHAMU, BBIYUCIIATH 3HaYCHNE (PU3MUECKON BETUYMHBI;

18



aHAJTM3UPOBATh (PU3MUECKUE TPOLIECCHl U SBJICHUS, MCIONB3Yys (PU3NYECKHE 3aKOHBI M MPHHLUIIBL:
3akoH OMma, 3aKOHBI MOCJIEIOBAaTEIbHOTO U MapaJJIebHOTO COEAMHEHUS MPOBOJHUKOB, 3aKOH J[>KOyms—
JleHna, 3aKOH 3JIEKTPOMArHUTHOM MHIYKIMM, 3aKOH MPSIMOJIMHEHHOTO PacHpOCTPaHEHHUs CBETa, 3aKOHBI
OTpaXEHUs CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHHE OWHITEeWHa 11 (ororddexra, 3aKoH
COXPAHEHHUs SHEPIUH, 3aKOH COXPAHEHUS MMIIYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUUECKOIo 3apsja, 3aKOH
COXPAaHEHHs MacCOBOIO YHCIa, MocTynaTel bopa, 3aKkOH paguMoaKTHBHOIO pachaja, Mpu 3TOM pa3inyaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOe BBIPAKEHHE M YCIOBHSA (TpaHMIbI, 00JacTi)
MIPUMEHUMOCTH;

OIIpEeEIIATh HAllpaBJIEHUE BEKTOPA MHAYKLIUHM MarHUTHOT'O 110JI IPOBOJHUKA C TOKOM, CHJIbI AMIepa
u cuiibl Jlopenna;

CTPOMUTH U ONMCHIBATh N300pakeHNE, CO3/1aBAEMOE INIOCKUM 3€PKaoM, TOHKOH JINH30M;

BBITIOJTHATH SKCIIEPUMEHTHI 10 UCCIIEI0OBAaHUIO (PU3MYECKUX SBJICHUI U MPOIECCOB C UCIIOJIb30BAHUEM
OPSMBIX U KOCBEHHBIX M3MEPEHHIA: NMPH 3TOM (OPMYIHPOBATH MpOOJieMy/3aqady M TUIIOTE3Y y4eOHOTO
SKCIIEPUMEHTa, COOUpaTh YCTaHOBKY M3 MPEIOKEHHOrOo O0O0OpyAOBaHUSA, NPOBOAUTH OMNBIT U
(hOopMyIIMpPOBATH BBHIBOJIBI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE H3MEpPEHUs (PU3NYECKMX BEJIMYUH, MPU ITOM BBIOMPATH
ONTUMAJIbHBIN CLIOCOO M3MEPEHUS U UCII0JIb30BATh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN N3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYMH C HUCIIOJIb30BAHUEM MPIMBIX MU3MEPEHUM: MPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yNbTATHI MOJYYCHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B
BUJIE TaONHII U TpaMKOB, ANaTh BBIBOJBI IO PE3YJIbTaTaM HCCIEIOBAHNUS;

coOmonate mpaBmia O€30MacHOr0 TpyAa NpPHU MPOBEACHUU HCCICIOBAHUKW B paMKax y4eOHOTO
OKCIIEPUMEHTa,  y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOM  JEATEIbHOCTH C  HCIOJIb30BAHHEM
M3MEPUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

peuars pacy€THbBIE 3a/1a4M C SIBHO 3aJaHHON (PU3UYECKON MOJENbI0, UCIIONB3YS (PU3NUYECKHE 3aKOHBI
Y TIPUHIIUIIBL, HA OCHOBE aHaJIM3a YCIOBHA 33Jaudl BHIOMPATh (PU3UYECKYIO0 MOJIENb, BBIACIATH (PU3HUYECKHe
BEJIMYUHBI U (OPMYIIbI, HEOOXOAUMBIE Ui €€ peIIeHUs, MPOBOJUTH PACUETHl U OICHUBATh PEaJbHOCTH
MOJTyYCHHOTO 3HaYCHHS (PU3NIECKON BETMUYHHBL,

peliaTh Ka4YeCTBEHHBIE 3a/1a4H: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPEUYUBYIO IIEMIOYKY PacCyKICHUN
C OIIOPOI HAa N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;

UCIOJb30BaTh IpPHU PpEHIEHUH Y4eOHBIX 3aJady COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUU [UIs
MONCKA, CTPYKTYPHPOBAHWS, WHTEPIPETAIMA W TIPEACTABICHUS YYeOHOH W HAayYHO-TIOMYISIPHON
uHbOpMalUY, TOJXYYEHHOW U3 pa3IMYHbIX HCTOYHHMKOB, KPUTUYECKH aAHAJIM3UPOBATh IMOIy4aeMYyIO
nH(pOpMalLIO;

OOBSICHATh MPUHIUIBI ASHCTBHUS MAILIMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh yCIOBUS
nx 0e301acHOro MCIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH;

MPUBOANUTE MPHUMEPHI BKJIA/Ja POCCUICKUX U 3apyOeKHBIX YUEHBIX-(U3MKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCMOJb30BaTh TEOPETHUUECKUE 3HAaHHA MO (U3UKE B IOBCEIHEBHOW >KM3HM M oOecredeHus
0€e30MacHOCTH MpHu o0palleHuu ¢ NprudopaMu U TEXHUYECKUMHU YCTPOMCTBAMHU, JUIsl COXpaHEHUs 3/10pOBbs U
COOJIIOICHHSI HOPM KOJIOTHYECKOT0 MOBEACHUS B OKpYXKarollel cpene;

paboTaTe B TpyIIe C BHITOJHEHHEM PA3JIMYHBIX COLUANBHBIX POJICH, TNIAHUPOBATH PabOTy TPYIIIHI,
palMoOHAIBHO pacHpeAessaTh O0S3aHHOCTUM M IUIAHUPOBATh JESTENbHOCTh B HECTaHIAPTHBIX CUTYaIUsX,
a/IeKBaTHO OIIEHMBATh BKJIAJ KaX/0T0 U3 YYaCTHUKOB TPYIIIbI B PEHICHUE pacCMaTPUBAEMON MTPOOIEMBI.
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TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB W TeM (uu¢posBbie)
Ne o/ IpOrpaMMEI Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie 0BPA30BATETLHBIC
padoThbI padoThI pecypesi
Pa3nea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmorexa LIOK
' AL HayH https://m.edso0.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubnmmoreka HOK
21 Kunevariia > https://m.edso0.ru/7f41bf72
bubnuorexa HOK
22 Huranuia ! https://m.edsoo0.ru/7f41bf72
bubmunorexa HOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OcHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnuortexa HOK
' TEOpUn https://m.edso0.ru/7f41bf72
bubmunorexa HOK
3.2 OCHOBBI TCPMO/IMHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSHUSA BellecTsa. bubnuoteka HOK
’ ®da30BBIC TTEPEXOJIBI https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaThKa 10 1 bubnuoteka [HOK
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https://m.edsoo.ru/7f41bf72
492 [TocrossHHBIN AnekTpuyeckui ToK. Toku B 12 1 bubnuorexa HOK
' Pa3IUYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 3
11 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
. HanmeHoBaHMe  pa3gejloB M TeM (uu¢posbIe)
Ne ni/mm EpOrpaMMbE Beero KOﬁHTpOJII)HbIe HpﬁaKanecKne 06pA30BATETBHBIE
padoThbI padoTsbI pecypebi
Paznea 1. JIEKTPOJANHAMUKA
11 MarautHoe  mone.  DJEKTpOMarHUTHas 11 1 3 bubnmnoreka HOK
' HHTYKIIAS https://m.edsoo.ru/7f41c97c
Hroro no pasneny 11
Paznea 2. KOJIEBAHUSA U1 BOJIHbI
21 MexaHnnyeckue M 3JIEKTPOMAarHUTHBIE 9 1 bubnmnoreka HOK
' KOJIEOaHUS https://m.edsoo.ru/7f41c97c
29 Mexanuyeckue ¥ JJIEKTPOMAarHUTHbIE 5 1 bubnuotexa HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnoreka HOK
23 Onrikca 10 3 https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

OcHOBEI CIICLIMaJIbHOM
OTHOCUTCIBHOCTU

31 TEOpUn

4 1

bubnuoreka HOK
https://m.edsoo.ru/7f41c97c
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Hroro mo pazaeny 4
Paszgea 4. KBAHTOBAS ®PU3UKA
. bubnuorexa LHOK
4.1 DJIeMEHTHI KBAHTOBON OIITUKHA 6 hitps://m.eds0o.ru/7f41c97¢
bubnuoreka LHOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bubnuoreka LHOK
4.3 ATOMHOE A71pO S https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Pa3pea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 1 ﬁftlgglfl(;:e;jasoo ru/7f4 1];3190712
Hroro no pazneny 7
Paznen 6. OBOBILIAIOUIEE IOBTOPEHUE
bubnuoreka HOK
6.1 Obobmaiomee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
MOYPOUYHOE IINTAHUPOBAHUE
10 KJIACC
Ne KoanyectBo 4acos Nara DJ1eKTpOoHHbBIE HU(POBBIE
n/_n Tema ypoka Beero Konrpoabnbsie IIpakruueckue R — o0pa3oBaTe/bHbIE
padoThbI padoTbI pecypcbl
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®uzuka — Hayka o mnpuponae. Hayuneie

bubnuoreka LHOK

. METO]IbI TIO3HAHHS OKPYKAIOLIET0 MUPA https://m.edsoo.ru/ff0c32e2
2 compevemolt wayanoi xaprime e Bubmorexa  HOK
. . ’ https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOH AESITEIbHOCTH JIIOIEH
y | Mo moveme e oo oK
' ’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOpEHHUE
4 PaBHOMEpHOE MPAMONIMHENHOE TBUKECHHE bubmorexa HOK
https://m.edso0.ru/ff0c3620
5 PaBHOyCcKkOopeHHOE IIPSMOJIMHEVHOE bubnuoreka HOK
JBUKCHUE https://m.edsoo.ru/ff0c372e
6 CBobojaHoe naJicHue. Yckopenue bubnuoreka LHOK
cBOOOIHOrO MaIeHUs https://m.edsoo.ru/ff0c39cc
KpusosmueliHoe — nBwkeHue.  /IBHyxeHue bubnuoreka HOK
7 y :
MaTepUaIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
e Unepumamime oo orosera. et bumorera  1IOK
’ https://m.edsoo.ru/ff0c3be8
3akOH HproTOHA
M tena. Cwia. [TpuHuun TIO3UIINHT
9 cnicca Igia)p(ii . 3a1£)H : H:I};r;f)ll)iaog I,ZIUI}I bubmorexa [OK
’ 9 https://m.edsoo.ru/ff0c3be8
MaTepUaTbHON TOYKH
10 Tperuii 3axkoH HproTOHaA 111 MarepualbHBIX bubnuoreka HOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH  BceMupHoro  Tsarorenus. Cuna bubnmnoreka HOK
TspkecTd. [lepBas kocMHuUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena ﬁgg;?;;;leezzoolru /ffOCLSI(SLIE;
Cuna tpenus. Kospdunuent tpenus. Cuna Eu6amorexa ITOK
13 COTIPOTUBIICHUS TIPU JIBIDKCHHH Tela B

KHUAKOCTHU WUJIM Ia3c

23

https://m.edsoo.ru/ff0c3f76



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
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HOCTyHaTeJ'IBHOG M BpallaTCJIbHOC IBUKCHHUE

a0COJIOTHO TBEPAOTO Teiaa. MOMEHT CHIIBI. bubnnoreka HOK
14 N .
[Tnedo cuibl. YCIOBHS paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
NMmnynec MarepuanbHOM TOYKHM, CHUCTEMBI
MaTepUalIbHBIX TOUeK. UMIybe cuiibl. 3aKOH bubnuoTeka HOK
15 .
COXpaHEHHSI UMITYJIbCA. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHUE
PabGora u wmomHOCTh cuibl. KuHeTnueckas
16 SHEPTHs MaTeH-:/IaJ'ILHOI/IW Touku. Teopema 00 bubimotexa HOK
P P " ' P https://m.edsoo.ru/ff0c4502
W3MCHEHUHU KHWHETHUYCCKOH SHepTUn
Ilorenmansuas sHeprus. [loTeHumanbHas
17 SHEprus yIpyro nedhopMUPOBAHHOM bubnuoreka HOK
npyKuHbl. [loTeHIManbHAs DJHEPrus Tena https://m.edsoo.ru/ff0c461a
BOJIM3H ITOBEPXHOCTH 3EMITH
[ToTeHIManbHBIC WU HEMOTCHIIMAIBHBIC CHUJIBI.
CBsi3b pabOTHl HEMOTCHIUAIBHBIX CHI C
18 I/I3MCHCHI;/ICM MeX&HH‘IIeICKOP'I SHEPTUU bubnmorexa HOK
p https://m.edsoo.ru/ff0c478c
CUCTEMBI Te. 3akoH COXpaHEHUs
MEXaHUYEeCKON YHEPTUH
JlaboparopHas pabota «lccrnenoBanue cBs3U
19 paboThI CHIIBI C U3MCHCHHEM MEXaHHUYECKON
SHEPruu Tela Ha TMpHUMepe pacTsHKEHUS
PE3UHOBOTO JKT'yTay
KontponbHas padora o teme «KuHemaTuka.
20 I[I/IHaE/II/IKa p3aKOHBI COXpaHEHUsI B bubmotexa HOK
' p https://m.edsoo.ru/ff0c4b74
MEXaHHKE
OcHoBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
21 KHHETHYIECKOM TEOPUH bpo yOBEKoe bubmotexa HOK
pai. - SpoyH https://m.edso0.ru/ffoc4dc2
nswxkenue. Auddysus
29 XapakTep JBWKEHUS U B3aUMOJCHCTBUS

YacTHI[ BeliecTBa. MoJenu CTpOeHHUs TasoB,
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JKUJKOCTEH U TBEPABIX TEIl

Macca wmoinekyn. KonuyecTBo BeliecTBa.

23 [TocTostnnast ABoraapo
24 TemoBoe paBHOBecue. Temmeparypa u e€
nsmepenue. lllkana remneparyp Llenbcus
o5 Uneansueiii  ra3 B MKT. OcHoBHOE Bubnuoreka LHOK
ypaBueane MKT https://m.edsoo.ru/ffOc4fde
R L —— bumiorera  LIOK
o ' https://m.edsoo.ru/ff0c511e
VYpaBuenne MenneneeBa-Kianeiipona
27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
Jlaboparopnas  pabora  «lccrnegoBanue
28 3aBUCUMOCTH MEXy rnapameTpamu
COCTOSTHUS Pa3pEKEHHOTO Ta3a
29 N3zonponieccbl B uAcalbHOM Ta3e HW  HX bubnuoreka LHOK
rpaduveckoe MmpeacTaBIcHIe https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs1 3Heprusi TepMOIMHAMHYECKOU
30 CUCTEMBI U  CHOCOOBI €€ W3MEHEHHS. bubnuoteka HOK
KonmuecTBo TernoTsl U padoTta. BHyTpenHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UAEAIBHOTO rasa
31 Buasl Teronepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
2 Kommeerso remnoms mpn tenoneperne Bubmiotera LK
. ’ https://m.edsoo.ru/ff0c5¢c36
AnuabaTtHbIi poriiecc
33 IlepBblii 3aKOH TEpPMOAVMHAMUKM U  €rO bubnuoreka HOK
NPUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTs mpolieccoB B MPHUPOJE. bubnuoreka HOK
Bropoii 3aKk0H TepMOAMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunmun  gevictBus u  KIIJ[  Tenmosoi bubnuoreka [HOK

MallnHbI
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36

[uxn Kapno u ero KIIJ]

37 DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETUKH
38 O6o06maromuit YpPOK «MonekysipHas bubnmnoreka HOK
¢buzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
B Moneymmpnan | g, Ocoms Bubmotera LK
: https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKI
40 [TapooGpa3zoBanue U KOHJIEHCAIMS. bubanoreka HOK
Hcnapenue u kuneHue https://m.edsoo0.ru/ff0c63b6
a1 AOconioTHAss M OTHOCHUTEIbHAs BIIAXKHOCTH bubnnoreka LHOK
BO31yxa. HachleHHbIH map https://m.edsoo.ru/ff0c64d8
Teépmnoe  tenmo.  Kpucramimyeckue u
42 amop(Hble Teia. AHHM30TPOIUS CBOWCTB bubnuoteka HOK
KPHCTAJIIOB. Kunkue KPHCTaJLIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBnenne u Kpucramnuzauus. Y JenbHas bubnuoreka HOK
TeruioTa tiasieHus. CyonuMarus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHUE TEIIOBOTO OanaHca bubmorexa IOK
https://m.edsoo.ru/ff0c6820
45 OnekTpu3anuss Ted. JNEKTPUUECKUN 3apsii. bubnnoreka HOK
JlBa BU/Ia 3JICKTPHUYCCKUX 3apsI/IOB https://m.edsoo.ru/ffOc6bcc
46 E(E)J?}?I'TS(I){];/IOK;};I/IKH gI;?(EZKTpHIZHOXpaHeHnﬁ bubmmorexa HOK
) https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOTO 3apsaa
47 B3aumoneiictBue 3apsinoB. 3akoH Kynona. bubnuoreka HOK
ToueuHbIi AMEKTPUUECKUH 3aps] https://m.edsoo.ru/ffOc6ce4
o | o, oo icmorss 10
N } https://m.edsoo.ru/ff0c6df2
nonieit. JInHuM HanpsHKEHHOCTH
49 PaGora cun nsnekTpocTaTMyeckoro MoJsl. bubnuoreka HOK

Ilorenmuan. Pa3HOCTH TOTEHIINAIOB
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50

[TpoBoHUKH U JINRJICKTPUKH B
AJIEKTPOCTATUYECKOM oJIe.
JusnexTpudeckas MpOHUIIAEMOCTh

Bbubnuoreka LHOK
https://m.edsoo.ru/ff0c7018

51

52

53

Onexrpoémkoctb. Konaencarop

ONeKTPOEMKOCTh IIOCKOTO  KOHJIEHCATOpA.
OHeprus 3apsyKEHHOr0 KOHJAEHCAaTopa
Jlaboparopuas pabora "U3smepenue
AIEKTPOEMKOCTH KOHAeHcaropa”

bubnuoreka LHOK
https://m.edsoo.ru/ff0c7126

bubnuoreka LHOK
https://m.edsoo.ru/ff0c72c0

54

55

[Mpunuun  geiictBUst U TPUMEHEHHUE
KOHJIGHCATOPOB, KOIUPOBAIHHOTO armapara,
CTpYHHOTO TpUHTEpA. IIEKTpOCTaTHUYECKas
3anmTa. 3a3eMIICHUE YIEKTPOIPHOOPOB

DNEeKTpUUECKUM TOK, yCIIOBUA €ero
cymectBoBaHus. IloctosHHbIE TOk. Cuna
toka. Hampspkenne. ComnportuiieHue. 3akoH
Owma Juis yyacTka Lenu

56

57

58

59

[TocnenoBarensHoe, napaiesibHOe,
CMEIIaHHO€  COEIMHEHHE  IPOBOJIHHUKOB.
JlaGopatopHas pabota «3yuenue
CMEIIAaHHOTO COETMHEHHSI PE3UCTOPOBY

PabGota M MOIIHOCTH SJEKTPUUECKOTO TOKA.
3akoH J[xoyns-Jlenma

3akoH Oma I8 TOJNHOM  (3aMKHYTO)
anekTpuuyeckoi nenu. Koporkoe 3ambikaHue.
JlaGopatopnas pabora «U3mepenue DJIC
UCTOYHHKA TOKa M €ro BHYTPEHHETro
COITPOTHBIICHUS

ONeKTpOoHHAass  MPOBOAUMOCTb  TBEPABIX
METAJIJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
METaJIJIOB oT TEeMIEPaTypHI.
CBepxnpoBOAUMOCTb

27

bubnmmoreka LHOK
https://m.edsoo.ru/ff0c74f0

bubnuorexa LHOK
https://m.edsoo.ru/ff0c7838

bubnuorexa LHOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

60 ONeKTpuYeckuid TOK B BakyyMme. CBoiicTBa 1
AJIEKTPOHHBIX ITyYKOB
5L npaveonan mposommvocts. Caottorse pe 1 bubmioresa LK
P POBOA ' P https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBogHIUKOBBIC TPHOOPHI
OJIEKTpUYECKUd TOK B pacTBOpax H
pacruiaBax 3JEKTPOJIUTOB. nOIMOTEeKA
62 1 bu6 HOK
DJIEKTPOIUTHYCCKAS JIUCCOLAALHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DNEKTPUUECKUM _ ToK B rasax. EuGmorexa ITOK
63 CaMoCTOSATEIbHBI W HECAaMOCTOATENbHBIA =~ 1 .
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
o | oo tope x epaan | Bimorss 10K
P P ' P https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€3011aCHOCTH
. bubnmmoreka LHOK
65 O0606manmui ypok «IeKTPoInHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonTponbHas pabota o TeMe
«INEKTPOCTATHKA. [TocTostHHBIIM bubnuoteka HOK
66 1 1
JNEKTPUYECKHH TOK. TOKM B pa3iIMYHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepBublii ypok. KonTponpHas paborta mo 1 bubnuoreka HOK
Teme "DIeKTpoanHaAMUKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O6oOmiaromuii  ypok IO 1 bubnuoreka HOK
temam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3

11 KUIIACC

Ne

u/n Tema ypoka

KoanuyecTBo 4acoB

Konrtpoabnbsie IIpakTnueckue

Beero padoThI padoThI

28

Jlara
H3y4YeHUs

JJ1eKTPOHHBbIE HU(POBbIE
o0pa3oBaTe/ibHbIE

pecypchl



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

ITocTostHHBIE MAarHuThl H X
B3auMojierictBue. MarautHoe nosie. Bekrtop
MarHUTHOM WHAYKUWU. JIMHMM MarHuTHOM
WHIYKIAH

MarnutHoe 1OJ€ NPOBOAHUKA C TOKOM.
OneIT Opcrena. BsanmogeiictBue
MIPOBOJIHUKOB C TOKOM

JlaGopaTopHas pabora «M3yuenue
MarHUTHOTO TIOJISl KATYIITKHA C TOKOM)Y

JlelicTBME MAarHUTHOIO TOJIS1 HA TPOBOJHUK C
tokoM. Cua Amnepa. JlaboparopHas pabota
«HccnenoBanme  IEWCTBHS  ITOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

Bbubnuorexa [HOK
https://m.edso0.ru/ff0c9778

bubnuoreka LHOK
https://m.edsoo.ru/ff0c98fe

bubnuoreka LHOK
https://m.edsoo.ru/ff0c98fe

bubnuoreka [HOK
https://m.edsoo.ru/ff0c9ac0

JewicTBue MAarHuTHOTO oJasg Ha
JBIDKYIIYIOCS 3apsbKeHHYI0 vactuily. Cuia
Jlopenma. Pa6ota cuitbl Jlopenna

bubnuoreka [HOK
https://m.edsoo.ru/ff0c9df4

DJIeKTpOMarHuTHas WHIYKIUS. IToTok
BekTOpa MarHuTHoM  wHaykmuu. OJC
WHIYKIUU. 3akoH 3J€KTPOMAarHUTHOM

nHaykunn Papanest
JlaGopatopnas  pabora  «MccrnemoBanue
SIBIICHUS DJIEKTPOMATHUTHOU WHAYKIIUK»

bubnnoreka [HOK
https://m.edsoo.ru/ffOcal50

NHaykTUBHOCTB. fIBI€HME CAaMOMHAYKIIHH.
OJC camMOMHAYKIMH. DHEPrusi MarHUTHOTO
MOJIST KaTYIIKK C TOKOM. DJIEKTPOMAarHUTHOE
noJje

bubnuoreka LHOK
https://m.edsoo.ru/ff0ca600

10

Texuuuyeckue YCTpOﬁCTBa U UX TPUMCHCHUC!
MMOCTOAHHBIC MArHuTbl, OJOJICKTPOMArHUTHI,
SJICKTPOABUTATCIIb, YCKOPUTECIIN
OJIEMCHTAPHBIX YaCTUIL[, MTHAYKIITUOHHAA I1€Yb

O6oOmatomuii  ypok «MarHutHoe ToJIe.
DNEeKTpOMAarHUTHASE WHYKIIHS

29

bubnmoreka HOK
https://m.edsoo.ru/ff0cab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

11

12

Kontponbhast pabota mo teme «MarHutHoe
IIoJIC. 3JI€KTpOMaI‘HI/ITHaSI HWHIAYKIOUS

CBOOOJIHBIE ~ MEXAaHHMYECKHE  KOJICOAHWSI.
['apmMonnueckue KoneOaHus. YpaBHEHHE
rapMoHHYeCKnX KoyieOanmii. [IpeBparenue
SHEPrUuu

bubnmoreka [HOK
https://m.edsoo.ru/ff0cad58

bubnuoreka LHOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopuass  pabora  «MccremoBaHue
3aBUCHMOCTH TIEPHO/Ia MAaJIbIX KOJIcOaHHI
I'py3a Ha HUTH OT JJIHMHBI HHUTU W MACChI
rpy3a»

14

KonebarenpHbIit KOHTYD. CB00OOIHBIE
JJICKTPOMArHUTHBIC KOJIeOaHUsI B UICATLHOM
K0JICOATEIbHOM KOHTYpE. AHAJIOTHUS MEXKIY
MEXaHHYECKUMU W  JJIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMU

bubnnoreka HOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3akoH COXpaHEHHUS
SHEPrUM B  HJCATHPHOM  KOJeOaTeIhHOM
KOHTYpE

bubnuoTeka [HOK
https://m.edsoo.ru/ffOcb9c4

16

17

[TpencraBieHne o 3aTyxaroImuX KOJIeOaHMSIX.
BoiHyXeHHBIE MEXaHWYecKue KoJieOaHHUsl.
Pe3onanc. BeinyxeHHbIE
AIIEKTPOMarHUTHbIE KoJeOaHus

[IepemeHHBII TOK. CuHycouanbHbII
MIEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO
TOKa. AMIUTUTYIHO€ ©  JICKCTBYyIOIIEE
3HAUEHUE CUJIbI TOKA U HANIPSKEHMUSI

bubnnoreka [HOK
https://m.edsoo.ru/ffOchb86

bubnuorexa LHOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IpousBoacTro, nepenaya u
noTpebieHue NMEKTPHUIECKON YSHEPTHH

19

yCTpOfICTBO U TPAKTUYCCKOC IIPUMCHCHUC
QJICKTPHUICCKOTr 0 3BOHKAQ, regeparopa
MEpEMCHHOTI'O TOKaA, JIMHUM QJICKTpOoIICpcaav

bubnuoTeka [HOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKUE PUCKKU TIpU TMPOU3BOACTBE

30



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

31eKkTpo3Heprun. KyneTypa HCHOab30BaHUS
AJIEKTPOIHEPTUH B MIOBCETHEBHOM >KU3HU

Mexanuueckue BOJIHBI, yCIIOBUS
pacrpocTpaHEHHUs. [Tepuon. CkopocThb bubnuoreka [HOK
21
pacrnpocTpaHeHWss W JJIMHA  BOJIHBL https://m.edsoo.ru/ff0cca54
[Toniepeunble U MPOJIOJIbHBIE BOJTHBI
29 3Byk. CkopocTh 3ByKa. ['pOMKOCTBH 3ByKa. bubnmnoreka [HOK
BricoTta Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIEKTPOMArHUTHBIE BOJIHBI, UX CBOWCTBA W bubnuoTeka [HOK
ckopocTb. [1Ikana 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [lpuHOMOBI  PagMoOCBSA3M ¥ TEIEBUICHUS.
PasBuTHe cpencts cBa3u. Pannonokanus
bubnuoreka [HOK
25 KonTtponphas padora «Konebanus u BOTHB https://m.eds0o.ru/ff0cc6fs
2 omopomot cpere. Towemnt eromik Bubmotexa LK
AHOPOA PEAC. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
g | e ers Somns g o Bicnors oK
p p https://m.edsoo.ru/ff0cd4e0
3epKaie
| Drewmems e, Tomos ey Bismorss 110K
p - peA T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXXKEHUs
29 JlaGopatopHas pabota «M3mepenne 1 bubnuoreka I[HOK
MIOKa3aTess MPETOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
o | Mo Tocmomme mobpuacert o e Bicors oK
PMY ' https://m.edsoo.ru/ffocdd1e
JIH3BI
31 JlaGopatopnass  pabora  «MccrnenoBanue 1
CBOWCTB M300paXEHUH B JIMH3AX)
32 Hucnepcust cBera. CioxHBIH cocTaB 0eoro 1

31



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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https://m.edsoo.ru/ff0cd67a
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ceera. llger.  JlaGoparopHass  pabora
«Habnronenne qucepcuu CBETay

33 Wntepdepennus ceera. dudpakuus cpera. bubnmoreka [HOK
JudpakiimonHas pemeérka https://m.edsoo.ru/ffOced22
34 [Tonepeunocts CBETOBBIX BOJIH. bubnmoreka [HOK
[Monsipu3anus cBeta https://m.edsoo.ru/ff0cf02e
35 Onruueckre TMpUOOPHI M YCTPOHCTBA U
YCIIOBUS MX O€30MaCHOT0 MPUMEHEHUS
I'panunipl  TPUMEHUMOCTHU UYECKOM
36 MI;?(aHEKI/I. H(E)CTyfIaTH (::CrleuHaHKij(c)Cﬁ Tee(pr?II/I bubmmorexa HOK
https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIbHOCTH
37 OTHOCUTENBHOCTD OJIHOBPEMEHHOCTH. bubnuoteka [HOK
3aMe/IeHHE BPEMEHH M COKPAILCHUE JITTUHBI https://m.edsoo.ru/ffOcfa4?2
| S ey BiGors 1ok
' https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUS MOKOS
39 KonrponsHas pabora «Ontuka. OCHOBBI bubnuoreka I[HOK
CIEUATLHON TEOPUH OTHOCUTEIILHOCTIY https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. dopmyna Ilnanka. OHeprus u bubnuoreka I[HOK
UMITyJIbC (OTOHA https://m.edsoo.ru/ffOcfel6
a1 OtkpeiTHe U wuccienoBanue ¢GotodPdekra. bubnuoteka [HOK
Omnpitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
2 e dorosdpesra. (Kpacnan bubmiotera LIOK
https://m.edsoo.ru/ff0d015e
rpanuna» Gorordpdexra
43 Jasnenue cBera. OmbiTel I1. H. JleGenena. bubnuoTeka [HOK
XUMUUYECKOE IeHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckne yCTpPOWCTBA M IPAKTHYECKOE
44 npuMeHeHue: (OTO3JIeMEHT, (oTomaTyuK,
COJIHEUHAas1 OaTapesi, CBETOIUO/
45 Pemenne 3amau 1mo TeMe  «DIJIEMEHTEHI Bubnuoreka LHOK

32



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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https://m.edsoo.ru/ff0d04a6

KBAaHTOBOU ONTHKH)

https://m.edso0.ru/ff0d0302

Monpens aToMma Tomcona. OIEBITEI

46 Pesepdopna mo paccesHHIO  O-4ACTHI] bubimorexa HOK
' https://m.edsoo.ru/ff0d091a
[InanerapHast MoeNb aTOMa
bubnmoreka OK
47 Hoctynatst bopa https://m.edsoo.ru/fde%)[afa
8 nepexone arowa ¢ omord yposr sneprn Bubmorexa  LIOK
9 https://m.edsoo.ru/ff0dOafa
Ha pyroil. Buasl criektpos
BonnoBreie cBoiicTBa wactui. BomHbel ge
49 Bpoiins. KopmyckynsapHo-BoiHOBOM bubnuoreka [HOK
nyanmu3Mm. CIOHTaHHOE U BBIHYXKICHHOC https://m.edsoo.ru/ff0d0ca8
U3JTy4eHUE
o | o pmowmmerm  Ome Bicoras 1ok
https://m.edsoo.ru/ff0d0fd2
PalMOAKTHBHOTO M3ITyYCHHSI
CgoiictBa anb(da-, O6era-, raMMa-u3ITydeHUSI.
51 BnusiHue pannMoakTMBHOCTH HA  JKMBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA M HEHTpoHa. M30TOmBI
52 Anbda-pacnan. ONEeKTPOHHBIN u bubnnoreka [HOK
HO3UTPOHHBIN Oera-pacma. [amma- https://m.edsoo.ru/ff0d1162
U3Ty4YeHUE
DHeprusi CBsS3M HYKJIOHOB B siape. SlnepHbie
53 peakuuu. SnepHsiii peakrop. I[Ipobremsl, bubnuoreka [HOK
NEePCIEKTUBBI,  DKOJOTMYECKHE  ACTICKTBI https://m.edsoo0.ru/ff0d1356
AJIEPHOM DHEPIETUKU
DneMeHTapHbIe YaCTHUIIBL. OTtkpeITHE
54 ggl?;lgf;;jﬂn Mz?elﬁéHTagfIS;mﬂthT:CTm? bubmorexa HOK
N ’ https://m.edsoo.ru/ff0d0e38
Kpymisrit CTOJI «DyHaaMeHTaAIIbHbBIE

B3anMoelicTBus. EAuHCTBO  du3nueckoit

33
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KapTHUHBI MUPA»

55

Bun 3B&3gHoro Heba. Co3Bes3nus, spKue
3BE34bI, IUIAHETHI, MX BHIUMOE IBHKEHHE.
ConHeynast cucremMa

56

Comnurte. ConaeuHasi akTHBHOCTEh. MICTOUHHK
sHepruu CoiHIa 1 3BE31]

57

3BE3AbI, HUX OCHOBHBIE XapaKTEPUCTUKH.
3BE3bI  DIABHOM  TOCIIEIOBATEIbHOCTH.
Buytpennee crtpoenue 3Bé3n. CoBpeMeHHbIE
NPEACTABICHUSI O  TPOUCXOXKICHUU U
spommonuu CosHIa U 3B€3]1

58

59

60
61

62

Mneunsiii Iyt — Hama T'anakrtuka.
[Honoxenne wu  gBuwxenne ConHua B
lanaktuke. l'anaktuku. YEpHBIE IBIPHI B
A/lpax rajJakTUK

Bcenennas. Paz6eranue ramaktuk. Teopus
bonbuioro B3pbiBa. PenukroBoe u3mydeHHE.
MeraranakTuka

Hepemennsie mpo6ieMbl acTpOHOMUU
KonTponbHas pabota «OIIEMEHTBI
ACTPOHOMHUH U aCTPOPUIUKH

O6oOmatomuii  ypok. Ponp ¢usuku wu
aCTPOHOMHH B 9KOHOMMYECKOI,
TEXHOJOTHYECKOM, COITMATLHON M ITHUECKOM
cdepax IesTeIbHOCTH YeloBeKa

63

Ob6o6maromuit ypok. Pons u Mecto ¢pusuxu
U aCTpOHOMHHM B COBPEMEHHOM Hay4yHOH
KapTHUHE MHUpa

64

O6o6maromuii  ypok. Ponb  ¢usnyeckoit
Teopur B (POPMUPOBAHUU TIPEACTABICHHUIN O
(bu3nUecKoit KapTHHE MUpa

65

Ob6o06maromuit  ypok. Mecto Qusnueckoit

34




KapTUHBI MUpPa B 00IIEM ALYy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX  MPEJCTaBICHUH O

npupojie

PesepBHblii  ypok.  MarHuTHOE  TOJIE.

66 DNEeKTPOMAarHUTHAS WHIYKIIHS 1
67 Pe3epBHblii _ YPOK. Ontuka.  OCHOBBI 1
CHEHATBHON TEOPHUH OTHOCUTEIBHOCTH
68 Pezepuniit  ypox. KBanTtoBas  ¢wusuka. 1 bubnmoreka [HOK
DJIeMEHTHI aCTPOHOMHUHU M aCTPOPUIUKU https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

35



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HUHTEPHET

36
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