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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypOBHS Ha YpPOBHE CPEIHETrO
o01iero oOpa3oBaHus pazpaboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUI
K pe3yJpTaraM OCBOEHMS OCHOBHOW 00pa3oBaTelIbHOM IMPOrpaMMBl,
npencrasieHHbix B ®I'OC COO, a Takke ¢ ydé€rom (denepaibHOU
paboyeil mporpaMMbl BOCIIMTAHUS U KOHLIENIIMHU IPEnoAaBaHusl yueOHOro
npenMera «@Pusnka» B 00Opa3oBaTelIbHbIX OpraHu3auusax Poccuiickoit
®denepanuu, peaqu3yoIUX OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI.

Conmepxkanue  mporpaMmbl 1Mo (U3MKE  HampaBI€HO  Ha
(dbopMUpOBaHUE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa oOydarommxcs 10—
I1 xnmaccoB mpu oOyueHuu ux (u3uke Ha 0a30BOM ypOBHE HAa OCHOBE
CUCTEMHO-JIEATEIbHOCTHOTO  mnoaxoxa. IIporpaMmma mno  ¢u3uke
coorBercTByeT  TpeboBanusiMm DPI'OC COO k  mIaHUPYyEMBIM
JMYHOCTHBIM, MPEIMETHBIM U METAIPEAMETHBIM Pe3ybTaraM OOy4eHMs,
a TaKK€ YYMTBHIBAET HEOOXOAMMOCTb peah3alMi MEXIPEIMETHBIX
CBsA3€l (DM3HKM C €CTECTBEHHO-HAyYHbIMU Y4e€OHBIMHM NpeaMeramu. B
HEH ONpEeNeNsoTCS OCHOBHBIE LIE€NM HW3y4YeHUs (PU3MKM Ha YpOBHE
cpeaHero oOiiero 0o0pa3oBaHUs, IUIAHUPYEMBIE Ppe3yibTaTbl OCBOCHHS
Kypca (U3MKH: JUYHOCTHBIE, METapPEIMETHbIE, MpeIMETHbIE (Ha
0a30BOM YpPOBHE).

[Tporpamma o (pu3uke BKIOYAET:

® [UIAHUPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (U3UKH HAa 0a30BOM

YpPOBHE, B TOM YHCIE MPEAMETHbIE pPE3ylbTaTbl IO ToJaM
oOy4deHus;

e coJlepkaHue yueOHoro npeaMera « Pu3nkay 1o rogaM 00ydeHHs.

®du3rkKa Kak Hayka 0 HauOosee oOUMX 3aKOHaX MPUPOJIbl, BBICTyIAs
B Ka4eCTBE y4eOHOT0 MpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHbBIN BKIIA]l B
cucTteMy 3HaHUM 00 okpyxaromem mupe. HIkonbHbII Kypc (U3HKU —
CUCTEMOOOPa3yOUIUi ISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB,
MOCKOJIbKY (DU3MYECKUE 3aKOHBI JIEKAaT B OCHOBE MPOLIECCOB U SIBICHHI,
U3y4YaeMbIX XHMHEH, Ouonorued, (¢usnueckod reorpadueil wu
acTpoHomuel. Mcnonb3oBaHME M AKTUBHOE MPUMEHEHUE (PU3NYECKUX
3HaHUM OMPENENSIET XapaKTep U pa3BUTHE Pa3HOOOPa3HbIX TEXHOJIOIUH B
chepe PHEpPreTuKu, TPaHCIOpPTa, OCBOEHHUS KOCMOCA, MOJYyYEHHs] HOBBIX
MaTepUagoB C 3aJaHHBIMU CBOWCTBAMHM M Apyrux. W3ydenuwe ¢usuku
BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBl MUpa OOydYaromMxcs, B (POPMUPOBAHHE YMEHHI MPUMEHSTH
Hay4yHbId METOJ TMO3HAHWUS TMPU  BBIIOJHEHUH HUMHU  y4EOHBIX
UCCIICIOBAaHUMN.

B ocHOoBYy Kkypca ¢u3MKM A0 YPOBHSL CpPEOHEro  0OIIero
o0pa3oBaHus MOJOXKEH s MW, KOTOPblE MOXXHO paccMaTpHUBaTh Kak
IPUHIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEH Kypc SIBISIETCS
JIOTUYECKH 3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCEX Pa3/eiioB
(U3KMKHM, BKIIOYAET KAK BONPOCHl KJIACCHYECKOM, TaK M COBPEMEHHOU
(du3uku.

Hoes cenmepanuzayuu. B COOTBETCTBUM C HEHl Marepuan Kypca
¢u3nkn 00beIMHEH BOKPYr (PpU3MYECKUMX Teopuid. Begymmum B Kypce
aBisgercss (OpPMHUPOBAHUE TPENICTABICHUNA O CTPYKTYPHBIX YPOBHSX
MaTepUH, BEIIECTBE U MOJIE.



Hoes  ecymanumapuzayuu. EE€  peanuzanuss — Ipeanosiaraer
UCTIOJb30BAaHNE TYMAHUTAPHOTO TOTEHIMANa (QU3NYECKOH  HayKH,
OCMBICJIEHUE CBSI3M Pa3BUTHs (PU3UKH C pa3BUTHEM OOIIECTBA, a TAKKE C
MUPOBO33PEHUYECKUMH, HPaBCTBEHHBIMHU u HKOJIOTHUECKIUMHU
npoOeMaMH.

Hoes npuxnaownoi nanpasnennocmu. Kype ¢uzuku npeamnosaraer
3HAaKOMCTBO C IIHPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTHYECKHX
NIPUJIOKEHNN U3YUYECHHBIX TEOPUM U 3aKOHOB.

Hoess  skonocuzayuu  peamusyeTrcsi IOCPEACTBOM  BBEACHMS
AIIEMEHTOB COJEPKaHUs, TOCBANIEHHBIX HSKOJOTHYECKUM MpoliemMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHIA,
a Takke oOCYXIeHHS MPOOIeM PallMOHAIBHOTO MPUPOAONOIL30BAHUS U
AKOJIOTUYECKOM OE30MACHOCTH.

CTep)KHEBBIMH 3J€MEHTaMH Kypca (M3MKH HAa YPOBHE CPEIHEro
oOmero o0pa3oBaHUs ABIAIOTCS (Puanyeckue Teopuu (PpopMupoBaHHE
IPEJCTaBICHUH O CTPYKType MOCTPOCHUS (UZNYECKOW TEOpHH, POIU
dyHIaMEHTANbHBIX ~ 3aKOHOB M NPUHIMUIOB B  COBPEMEHHBIX
NPEICTABICHUAX O TMPUPOAC, TPaHUIAX MPUMEHUMOCTH TEOpUH, s
OTHCAHUs €CTECTBEHHO-HAYYHBIX SIBIICHUH U MPOIIECCOB).

CucTeMHO-ACSITeNTLHOCTHBIN MOAX0A B Kypce (pu3mKku peanmsyercs
MPEXKJE BCEro 3a CYET OpPraHU3alNM IKCIEPUMEHTAIBHON AEATEIIbHOCTH
oOyuaromuxcsi. [ns  0a3oBoro ypoBHA Kypca (U3HKH — 3TO
UCTIOH30BAHNE CUCTEMBI (bpoHTATBHBIX KpPaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U J1a0OPATOPHBIX PabOT, KOTOphIE B MPOrpaMMme IO
¢usrke OOBEAMHEHBI B OOIIMA CHUCOK YYEHHUYECKUX MPAKTUUYECKHX
pabotT. BeizeneHue B yKa3aHHOM MepedyHe JabopaTropHbIX padoT,
IPOBOIUMBIX JJIsl KOHTPOJS U OLIEHKH, OCYIIECTBISETCS YYaCTHUKAMU
00pa3oBaTeIbHOTO MPOIIECCa UCXOS U3 OCOOCHHOCTEH IMJIAHUPOBAHUS U
ocHalleHus: kabuHeta ¢uiuku. IIpu s3TOM oObOecmeumBaeTcs OBJaJCHHE
OOyYaromMMHCST ~ YyMEHUSMH  TPOBOIUTH  KOCBEHHBIE  W3MEPEHHS,
UCCIICZIOBAaHUS 3aBUCHUMOCTEH (DU3MUECKHX BEJIMYMH W TOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbmoe  BHMMaHue — yaemseTCS — PEIICHUI0  pacY€THBIX |
KaueCTBEHHBIX 3amad. [Ipm 3ToM ams pacu€THBIX 3a7ad MPHOPHUTETOM
SIBJISIIOTCSI 3aJ1a4M C SIBHO 3aIaHHOM (PM3UYECKON MOJIEIbIO, TTO3BOJISIOININE
NPUMEHATh W3yYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOTO
pasgena Kypca, TaKk U MHTETPHUPYsS 3HAHUS M3 pPa3HbIX pas3aenoB. s
KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33/JaHUs HA OObSICHEHHE
NpOoTeKaHUs] (PU3NUECKUX SBICHUI M MPOLIECCOB B OKPY’KAIOIICH JKU3HH,
TpeOyroniue BbIOOpa (U3UYECKONM MOJETU JIsi CUTYyallud MPAKTHKO-
OpPUEHTHPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpedoBanusimu OI'OC COO k marepuanbHO-
TEXHUYECKOMY OO€CHEeUeHHI0 Y4eOHOro mpolecca 0a30BbI yPOBEHBb
Kypca (U3MKM Ha YpPOBHE CpPEIHEro oOIero oOpa30BaHMs JIOJKEH
U3y4aThCsl B YCIOBHSIX MPEIMETHOTO KaOMHEeTa (PU3WKHU WM B YCIOBHSIX
UHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.
B kabunere Qusuku A0MKHO OBITH HEOOXOAUMOE J1abopaTopHOE
o0opyaoBaHuE 7Sl BBIMIOJHEHHUS YKa3aHHBIX B MporpamMMme 1Mo (Qu3uke
YUYEHUYECKUX MPAKTUIECKUX PabOT U JEMOHCTPAIIHOHHOE 000PYI0BaHHE.

JleMoHcTpanroHHoe 000pynoBanue GOPMUPYETCSI B COOTBETCTBUHU C
NPUHIIAIIOM MUHUMATbHON JOCTATOYHOCTH M 00ECTIEYNBACT MOCTAaHOBKY



NEPEYUCIEHHBIX B MPOrpaMMe Mo (U3HMKE KIFOUEBBIX JEMOHCTPALMMA IS
UCCJIEIOBAaHUSI M3yYaeMbIX SBJICHUA M TMPOIECCOB, SMIUPUUYECKUX H
(yH1aMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.
JlaboparopHoe o0O0OpyAOBaHUE HJiI YUYEHHMUYECKUX MPAKTUYECKUX
pabor ¢dopmupyercs B  BHUJIE TEMaTHYECKUX  KOMIUIEKTOB
oOecreuynBaeTcs B pacy€Te OJHOTO KOMIUIEKTa Ha JABYX OOYyYarolUXCS.
Temarnyeckre KOMIUIEKTHI JJA0OPATOPHOTO 000pYJOBaHUS JIOJKHBI OBbITh
IOCTPOEHBI Ha KOMIUIEKCHOM HMCIOJIb30BAHUM aHAJIOIOBBIX M LHU(POBBIX
npuOOpOB, a TaKXKE KOMIIBIOTEPHBIX H3MEPUTENbHBIX CHCTEM B BHJIE
U (pOBBIX TabOPaTOPHIA.

OCHOBHBIMH LEJISIMU M3yueHUs (QU3MKK B oOuieM oOpa3oBaHUU
SBJISIFOTCS:

e (opmHupoBaHHE HHTEpeca M CTpPEMJIEHHs OOyd4aroluxcs K
HAayYHOMY H3YYEHUIO MPUPOJIbl, Pa3BUTUE WX MHTEIUIEKTYaIbHBIX
Y TBOPYECKHUX CIIOCOOHOCTEN;

® Dpa3BUTHE MPEACTABICHUI O HAYYHOM METOAE IIO3HAHUS U
(dbopMHupoBaHUE U CCJIeI0BATENIbCKOTIO OTHOULIEHUS K
OKPY>KaroUIUM SIBJICHUSIM;

e (opMHpoOBaHHE HAYYHOIO MHPOBO33PEHUSI KakK pe3yjbrara
W3y4YEeHHs] OCHOB CTPOCHMSI Marepuu M (PyHIaMEHTaJIbHBIX
3aKOHOB (DM3HKU;

e (opmupoBaHHE YMEHUU OOBSICHATH SIBICHHS C MCIOJIb30BAaHUEM
(bu3MYECKUX 3HAHUI U HAyYHBIX JI0KA3aTEJIbCTB;

e (opMHupoBaHUE MPEACTABICHUN O posid (QU3UKU IJIs1 pa3BUTHUSA
JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTH.

JlocTr>KeHHE 3TUX LeJed 00eCreunBaeTCsl PeIIEHUEM CIETYIOUUX

3aJlad B IpoLecce U3yUYeHUsl Kypca (PU3MKU HAa YPOBHE CPEIHEr0 OOIIEro
00pa3oBaHU:

® MpUOOpPETEHHWE CHUCTEMbl 3HAaHUM 00 O0O0mUX (UHIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJIIOYAs MEXAHHKY,
MOJIEKYJIAPHYIO (DU3UKY, IEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI aCTPO(U3UKY;

e (opMHpOBaHHWE YMEHUU NMPUMEHATh TEOPETUUYECKHE 3HAHUS IS
OObsICHeHUsI (PM3MUECKHUX SIBICHUN B MPUPOAC U IS TMPUHATHUSA
MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KU3HU;

® OCBOEHUE CIOCOOOB pEUIEHUS pa3IMYHbIX 3aJad C SBHO
3aJJaHHOM (PU3MYECKOM MOJENbIo, 3a7ay, I[OAPa3yMEBAIOIINX
CaMOCTOATENILHOE CO3JaHue (PU3NYECKON MOJENnu, aJeKBATHON
YCIIOBHSIM 33J1a4U;

® [IOHMMaHuE€ (U3NYECKUX OCHOB U MPUHILMIIOB JACHCTBUSA
TEXHUYECKUX YCTPOMCTB M TEXHOJIOIMYECKUX IPOLECCOB, HX
BJIMSIHUSL HA OKPYXKAIOLIYIO CPELy;

® OBJIAJICHHE METOJAMU CaMOCTOSATEIBHOIO IUJIAHUPOBAHUS U
npoBeleHns  (PU3MYECKHX  HKCHEPUMEHTOB,  aHajiu3a U
UHTEpHpeTalul HUHQOpMALMHU, OIpPEACIICHUsS JTOCTOBEPHOCTU
MOJIyYEHHOI'O PE3yJIbTara;

® CO37aHME YCJIOBMM Uil  pa3BUTHS  yYMEHUH  MPOEKTHO-
HCCIIEIOBATENILCKOM, TBOPUYECKON I€ITETBHOCTH.

Ha wusydenue ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE CPEIHETO

obmrero oOpazoBanusi otBoautcst 136 yacos: B 10 kiacce — 68 yacoB (2
yaca B HeJelnto), B 11 kimacce — 68 yacoB (2 yaca B HEJETIO).



[Ipennaraemelii B mporpaMme 1o (u3nke nepeyeHb 1adoparopHbIX U
OPAKTUYECKUX pPaOOT SBISAETCS PEKOMEHJOBAHHBIM, YUYHUTEIb JENIAET
BBIOOpD MpOBEAECHUS JIA0OPATOPHBIX pPabOT M OMNBITOB € Y4YETOM
WHIMBUIYAJBHBIX 0COOCHHOCTEH 00yYaronuXcs.



COAEP KAHUE OBYYEHUA
10 KVIACC

Pasznen 1. @®u3nka ¥ MeTOAbI HAYYHOI'O MO3HAHUA

®us3uka — Hayka O npupone. Hayunble MeETOIBI NO3HAHUS
OKpyXkatomero Mupa. Ponb 3KcliepuMeHTa M TEOpUM B MpoLEcce
NO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PU3UKE.

MonenvpoBanue (Qu3NUeCKUX SIBIEHUHM M TpoueccoB. HayuHbie
runore3pl. PuU3NUECKUe 3aKOHbl W TEOpUU. |paHULBI TPUMEHUMOCTH
¢u3nueckux 3akoHOB. [IpUHIKIT COOTBETCTBUS.

Pone n mecro ¢u3zuku B (HOpMHUPOBAHUM COBPEMEHHOW HAy4YHOU
KapTUHBI MUPA, B IPAKTUYECKON €ATEIbHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBele U UU(POBBIE  HU3MEPUTEIBHBIE  MPUOOPHI,
KOMITbIOTEPHBIE JaTYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe JBHKeHHE. OTHOCHTENBHOCTh MEXaHWYECKOTO
nemxkeHus. Cucrema orcuéra. Tpaekropusi.

[lepemerienrie, CKOpoCTh  (CpeAHsii CKOPOCTb, MTHOBEHHAas
CKOPOCTb) U YCKOPEHHE MaTepUalibHOM TOYKHM, MX MPOEKIMH Ha OCH
cucteMbl koopauHat. ClioKeHUE NEPEMEILICHUIN U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPAMOJIMHEWHOE JIBUKCHUE.
I'paduky 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHMs, NIYTH H
NepEeMEIIECHHS] MaTepuaibHON TOUKH OT BPEMEHHU.

CBoOoHOE najieHue. YCKOpeHne cBOOOIHOTO MaeHUsI.

KpuBonuHeliHOEe ABMKEHHE. [[BMKEHME MATEpUAIBHOW TOYKH IO
OKPY>KHOCTH C MOCTOSIHHOM 1O MOAYJIIO CKOPOCTBIO. YTIJIOBast CKOPOCTb,
JMHENHas CKOPOCTb. [Tepuon 17} 4acToTa oOpalleHus.
LleHTpOCTPEMUTENIBHOE YCKOPEHUE.

TexHnueckne  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHUE:
CHUIOMETP, ABMKCHHE CHAPSAOB, LIEMTHBIE U PEMEHHBIE MEpEayu.

Jlemoncmpayuu

Mogenb cuctemMbl  OTCU€Ta, WIUTIOCTpAlUsl KUHEMaTHYeCKUX
XapaKTEPUCTUK JIBHXKEHHUSL.

[IpeoOpa3zoBaHue  JBMKEHHUH C  MCHOJB30BAHUEM  MPOCTHIX
MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B Pa3peKeHHOM IIPOCTPAHCTBE.

HaGmronenue nBukeHus teina, OpOIIEHHOTO MO/l YIIOM K TOPU30HTY
Y TOPU30HTAJIBHO.

W3mepeHne ycKopeHusi CBOOOAHOTO MaIeHUs.

HampaBnenue ckopocTH npu ABUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomwi

W3ydyeHne HEpaBHOMEPHOTO JBUKEHUS C LEJbI0 OIpeaeeHus
MTHOBEHHOW CKOpPOCTH.

HccnenoBanre COOTHOUIEHUSI MEXKIY IMyTSAMHU, IPOMIEHHBIMU TEJIOM
3a  MOCHEAOBATEIbHBIE  paBHbIE  IMPOMEXKYTKH  BPEMEHUM  IIPH
PAaBHOYCKOPEHHOM JBUKEHUH C HAYAJIbHOW CKOPOCTHIO, pABHOW HYJIIO.

N3yueHne NBM>KEHUS IapUKa B BA3KOW KUJKOCTH.



N3ydenue 1BHKEHUS Tela, OPOIIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutenbHOCTH [anmmies. llepBwiii 3akoH HbroTOHA.
HMHepunaibHbIE CUCTEMBI OTCUYETA.

Macca Ttena. Cuina. [lpunnun cynepro3uuuu cui. BTopol 3akoH
Herorona s marepuasnibHOM TOYKM. Tpetuit 3akoH Hprorona s
MaTepUAIIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna  Tpkectu.  Ilepsad
KOCMHYECKasA CKOPOCTb.

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

Tpenue. Buapl TpeHus (MOKOs, CKOJNbXEHHs, KadeHus). Cuiia
TpeHus. Cyxoe TpeHue. Cuna TPEeHHs CKOJIBKEHUS U CHJIa TPEHUS TOKOSI.
Kosppuuuent tpenusa. Cuna conmpoTUBIEHUS NHpPU JABUKCHHM Tela B
AKUIKOCTH WUJIU Tas3e.

[TocTynarenbHOE M BpalllaTeNIbHOE JABUKEHUE aOCOIIOTHO TBEPAOTO
Tena.

MOMEHT CuIBl OTHOCHTEIIBHO OCH BpamieHus. llnedo cuisl.
VYcnoBus paBHOBECHS TBEPAOTO TeNa.

TexHnueckne  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHUE:
NOJUINITHUKH, JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEPIUN.

CpaBHEHHE MACC B3aUMOJICUCTBYIOIINX TEII.

Bropoit 3akon HeroTona.

N3mepenue cui.

CnoxeHue Cul.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT Ae()OpPMALIHH.

HeBecomocTs. Bec Tena nmpu yCKOPEHHOM NOIBEME U TAJICHUU.

CpaBHEHHE CUJT TPEHHUSI MIOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBeCHUs TBEPIOro Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomwi

N3yuenue nBuxeHUs OpycKa 10 HAaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI  YIPYTOCTH, BO3HUKAIOIIMX B
IpyKUHE U pE3UNHOBOM 00pasiie, OT UX AehopMaLHH.

HccnenoBanune yclioBUi paBHOBECHUS TBEPAOTO TEJA, UMEIOIIETO OCh
BpAllICHMS.

Tema 3. 3aKoHbl COXPAHEHUS 8 MEXAHUKE

WMiynbec MaTepuanbHON TOYKHM (T€na), CUCTEMbl MaTepuajbHBIX
TOYeK. VIMITylIbC CHIIBI 1 NU3MEHEHHME UMITYJIbCA TENAd. 3aKOH COXPAaHECHMS
UMITyJbca. PeakTUBHOE JIBUKEHUE.

Pabora cuiibl. MOIIHOCTH CHJTBI.

Kunernueckass »Hepruss marepuanbHol TOukd. Teopema 00
U3MEHEHUH KUHETUYECKON SHEPIHH.

[TorenunanbHass 3Heprus. [loTeHIuManbHast dHEPrus  yHpyro
nehopMUpoOBaHHON TpyXUHbL. [loTeHIManbHas 3HEprus Tenaa BOIU3H
MOBEPXHOCTH 3EMIIH.

[loreHuManbHbIE W HENOTEHUMANbHbIE CHiIbl. CBA3b PadOTHI
HEMOTEHLMAJIBHBIX CHJI C UBMEHEHHEM MEXaHWYECKOW 3HEPIUU CHUCTEMbI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPIUH.

VYipyrue u Heynpyrue CTOIKHOBEHUS.



TexHnuecKne yCTPOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: BOIOMET,
KONED, MPY>KUHHBIN UCTOJIET, IBU)KCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE nBMXEHNE.

ITepexoq NOTEHLMATBHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi

W3ydyenne aOCOMIOTHO HEYHpPyroro yjaapa ¢ TOMOUIbIO JBYX
OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIbI C U3MEHEHHEM MEXaHU4ECKOU
SHEPIuM Teja Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pasnen 3. MojiekyasipHas pu3uka 1 TepMOAUHAMHUKA

Tema 1. Ochogbl MoneKynapHoO-KUHEMUYECKOll meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKOM TEOpUU M X
onbITHOE 0oOocHOBaHue. bpoyHoBckoe aBuwxkenue. uddysus. Xapakrep
JBUKEHUS. M B3aMMOJCHCTBUS YaCTUL[ BellecTBa. MoJenu CTPOCHHUS
ra3oB, JKUJKOCTEH U TBEPIBIX TEN U OObSICHEHHE CBOMCTB BELIECTBAa Ha
OCHOBE 3THX Mozaenerd. Macca u pasmepbl Monekyl. KomudecTBo
Beuiectna. [locrosiHnas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ wuszMmepenue. [llkama
temneparyp Llenbcusi.

Monenes uneansHoro raza. OCHOBHOE YPaBHEHHE MOJIEKYJISPHO-
KMHETHUYECKON TEOpUU MJICAIbHOTO Tra3a. AOCONIOTHAs TeMIleparypa Kak
Mepa CpeJHEd KHHETHUYECKOM HHEPruu TEIJIOBOIO JBMKEHHUS YaCTHIL
raza. [llkana temneparyp KenbBuHa. ['a30Bbi€ 3aKOHBI. YpaBHEHHUE
MenneneeBa—Knanenpona. 3akon [lanprona. M3onponeccsl B uA€aaIbHOM
raze C IOCTOSHHBIM  KOJIMYECTBOM  BemiecTBa. ['paduyeckoe
IPEJICTaBIEHUE U30ITPOLIECCOB: U30TEPMa, N30X0pa, n300apa.

TexHnueckne  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHUE:
TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE  BEIIECTBA,
dboTorpadun MOJIEKyJl OPraHUYECKUX COCTUHEHUH.

OnbIThl 10 TUPPY3UH )KUJIKOCTEN U Ta30B.

Monienb GpOyHOBCKOTO JABUKEHUS.

Mopens onbita LlTepHa.

OnbIThl, JOKa3bIBAIOIIME CYUIECTBOBAHHUE MEXKMOJIEKYISIPHOTO
B3aUMO/ICHCTBHS.

Mogenb, WUTIOCTpUpYIOIIas NPUPOAY JaBJICHUS Ta3a Ha CTEHKHU
cocyna.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHHE COCTOSHUSA UACAIbHOTO
ra3a, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomwi

Onpenenenne maccbl BO3yXa B KIACCHOM KOMHAT€ HAa OCHOBE
u3MepeHuil 00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATYPbI BO3AyXa B HEM.

HccnenoBanne 3aBUCMMOCTM MEXAY IapaMeTpamMd COCTOSHUSA
pa3pexeHHOro rasa.

Tema 2. Ochoebl mepmoOuHamuKu

TepMoauHaMuueckas cucrema. BnyTtpennss JHEprus
TEPMOJIMHAMUYECKON CHUCTEMBI U crnocoObl €€ uaMeHeHus. KomuuecTBo



TEIJIOThl U paboTa. BHyTpeHHssi 3HEpPrusi OJAHOATOMHOIO HJEaJIbHOIO
ra3za. Buapl Temonepenaun: TEMIONPOBOAHOCTb, KOHBEKIUS, U3TyUYEHHE.
VYnenbHas TEIUIOEMKOCTH  BemiecTBa. Koan4yecTBO  TEIUIOTHI NP
Teruionepeaaye.

[Tonstue 06  agmabarHom  mpoumecce.  [lepBbiii  3akoH
TepMoAMHAMUKH. lIprMeHeHre mepBOro 3aKkoHAa TEPMOJMHAMUKHU K
u3onpoieccam. [ 'papuyeckas nareprperanus pabOThI rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTMMOCTh MpOLIECCOB B
IpUpOJIE.

TennoBele MamuHbl. [IpuHUOWNBI HEUCTBUS TEIUIOBBIX MAIIIMH.
[IpeoOpa3zoBanusi HHEpPrud B TEIUIOBbIX MamuHax. Koadduument
IOJIE3HOTO  JeucTBUs TeroBod wmamuebel. [ukn Kapno wu  ero
KOO UIIMEHT TOJIE3HOTO  JICUCTBUA.  DKOJIOTMYECKHE  MPOOIEMBbI
TEIJI03HEPIeTHKHU.

TexHuyeckue ycTpoicTBa U MPAKTUUYECKOE MPUMEHEHHE: BUTATEIb
BHYTPEHHETO CrOpaHus, ObITOBON XOJOIUIbHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW 3HEPIruM Tejla MPH COBEPLIEHUU PaOOThI:
BbUIET MpPOOKM M3 OyTbUIKA TMOJA JCHCTBUEM CXXAaroro BO3AyXa,
HarpeBaHue >Qupa B  JAaTyHHOW  TpyOke  myTéM  TpeHus
(BUICOIEMOHCTpAITHS ).

M3MeHeHre BHYTPEHHEW JHepruu (Temmeparypbl) Tena Mpu
Teruionepeaaye.

OnbIT 0 aAKabaTHOMY PaCIIMPEHUIO BO3AyXa (OIBIT C BO3IYIIHBIM
OTHUBOM).

Mopgenu napoBoil TypOMHBI, JBUTAaTeNii BHYTPEHHETO CrOPaHMS,
PEaKTUBHOTO JIBUTaTEIIs.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3mepenne ynenbHO TEMI0EMKOCTH.

Tema 3. Acpecammuvie cocmoanusa eeujecmea. Dazoevie nepexoonl

[TapooOpa3oBanre W KoHAeHcauus. VcmapeHue | KHUIICHHE.
AOcontoTHas 1 OTHOCHUTEJIbHAS BIIAXKHOCTh BO3yXa. HachleHHbIl map.
VnenpHas TemsioTa MapooOpa3oBaHUS. 3aBUCUMOCTb TEMIIEPATYphI
KUIIEHMSI OT AABJICHHUSL.

Teépnoe Teno. Kpucraminueckue u amopdHsie Tesna. AHU30TPONUs
CBOMCTB KpuCTaLIoB. JKunkue xpuctayibl. COBpEMEHHBIE MaTepHUAIbI.
[InaBnenre M KpucTaUIM3alUMs. YAeJIbHAs TEIUIOTA  IUIABJICHMS.
CybOnumarusi.

YpaBHEeHUE TEIJIOBOTO OaaHca.

TexHuyeckue ycTpoicTBa U MPAaKTHYECKOE TPUMEHEHUE: TUTPOMET]
U TICUXPOMETpP, KaJOPUMETP, TEXHOJIOIMHM IIOJYyYEHHS COBPEMEHHBIX
MaTepUaoB, B TOM YHUCIIE HAHOMATEepUajaoB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiCTBa HACHILICHHBIX MAPOB.

Kunenve npu NnOHM>KEHHOM JaBICHHH.

CnocoObl U3MEpPEHUS BIAXKHOCTH.

HaOmionenue HarpeBaHus W IUIABJICHHUS]  KPHUCTAJLIMYECKOTO
BELIECTBA.

JleMOHCTpanusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3mepeHre OTHOCUTENIbHOM BIaXKHOCTH BO3lyXa.



Pa3znea 4. DiekTpoaMHaAMuKa
Tema 1. Inexmpocmamuxa
DNeKTpU3anuus  Tel.  JJNEeKTpudeckud  3apsan. JBa  Buga

EKTPUUECKUX 3apsJI0B. [IpoBogHUKH, JUBIIEKTPUKH U
HOJYTIPOBOJAHUKH. 3aKOH COXPAHEHUS DJIEKTPUUECKOTrO 3apsija.
B3anmonerictBue 3apsI/10B. 3akoH Kynona. Toueunslii

JNEKTPUYECKUN  3apsld.  OJnekrpudeckoe mnoje.  Hanpssk€HHOCTH
NMEKTPUYECKOTrO noJid. [IpuHIMI Cynepno3uumu 3JIEKTPUYECKUAX MOJIEH.
JIvHnK HaNPsKEHHOCTY DIIEKTPUYECKOTO TTOJIS.

Pabora cun nsnekrpocrarudyeckoro moss. I[lorennman. Pa3zHocTh
NOTEHUMAIOB. [I[pOBOTHUKY U TUAJEKTPUKH B DJIEKTPOCTATHYECKOM IOJIE.
Jluanexrpuyeckas IPOHULAEMOCTb.

OnekTpoéMKocTh.  KonaeHcarop.  DNEKTPOEMKOCTH  IIOCKOTO
KOHJEHCATOpa. DHEPTHUS 3aPSKEHHOIO KOHAEHCATOPA.

TexHnueckne  yCTpOWCTBA W INPAKTUYECKOE  NPUMEHEHUE:
ANMEKTPOCKOI, IEKTPOMETP, DAIEKTPOCTATHUECKAS 3alUTa, 3a3€MIICHUE
ANIEKTPONPUOOPOB, KOHAEHCATOpP, KOMHUPOBAIbHBIA ammapar, CTPyHHBIH
OPUHTED.

Jlemoncmpayuu

YCTpOUCTBO M IPUHLIUII JEUCTBUS AIEKTPOMETPA.

B3anmonelnicTBue HaIEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3APSKEHHBIX TEJ.

[IpOBOHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTaTUYECKAs 3alUTA.

JIMDNEKTPUKH B DIIEKTPOCTATHYECKOM TIOJIE.

3aBUCHUMOCTh  JJEKTPOEMKOCTH  IUIOCKOIO  KOHJEHcaropa  OT
IUIOIIAIA IUIACTHH, PACCTOSHUS MEXAY HHUMH W JAUDIEKTPUYECKON
IIPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIAEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomwi

N3mepenue aIeKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii anekmpuueckuit mox. Toku 6 paznuunuvix
cpeoax

ONEKTPUYECKUM TOK. YCIOBHS CyUIECTBOBAHHUS JJIEKTPUYECKOIO
ToKka. crounuku Toka. Cuna toka. [locTosHHBIN TOK.

Hanpsxenne. 3akon OMa 1151 y4acTKa LETIH.

DIIEKTPUYECKOE  COMNPOTHUBJIEHUE.  YIEIBHOE  CONPOTHUBIICHUE
BelecTna. llocnenoBarenpbHoe, mapamuieslbHOE, CMEIIAHHOE COECIMHEHUE
IPOBOJAHHUKOB.

Pabora snexrpuueckoro toka. 3akoH [[xoymns—Jlenna. MomHocTh
MEKTPUYECKOTO TOKA.

ONEKTPOABMKYIIAs CUJla U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA
Toka. 3akoH Oma Juisi TOJHOM (3aMKHYTOM) 3JIEKTPUYECKOW IEeMH.
Kopotkoe 3ambikanue.

ONEKTPOHHAsT MPOBOJAUMOCTb TBEPIBIX METAJIOB. 3aBHCUMOCTH
CONIPOTHBIICHUS] METAJIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DIEKTPUYECKHUM TOK B BaKyyMe. CBOMCTBA AIEKTPOHHBIX ITyUYKOB.

[TonynpoBoauuku. CoOCTBEHHass M MpPUMECHass MNPOBOIAUMOCTD
noJlynpoBOIHUKOB. CBoMcTtBa p—n-nepexona. [lomynpoBogHUKOBEIE
npuOOPBHIL.



ONEeKTPUYECKUM TOK B pPAcTBOpax M paciulaBax dJIEKTPOJIMTOB.
DNEKTPOIUTHUYECKAs TUCCOLMALUS. DIEKTPOIHU3.

ONEeKTpU4eCKuii  TOK B rasax. CamocCToATENbHBIN U
HECAMOCTOSTENbHBIN pa3psaa. Monnus. [Lazma.

TexHnueckne  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHUE:
aMIepMeTp, BOJIETMETD, peocrar, MCTOYHUKHU TOKa,
AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, 3IEKTPOOCBETUTENbHbBIE MNPHUOOPHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKYYMHBIM JMOJ, TEPMHUCTOPbl H
(oTOpe3nCTOPhI, NOTYNPOBOJHUKOBBIN IMO/I, TAIbBAHHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HAPSKEHUS.

3aBUCUMOCTb CONPOTUBIIEHUS LWIMHIPUYECKUX MPOBOAHUKOB OT
JUIMHBI, TUTOLAI1 TTONIEPEYHOI0 CEYEHUS U MaTepHaIa.

CMmelaHHOe COeTMHEHHE POBOTHUKOB.

[Ipsmoe  wm3mepeHme  sneKkTpoABrKyuien  cwibl.  Koportkoe
3aMbIKAHME TaJlbBAHMYECKOIO JJIEMEHTa U OLEHKAa BHYTPEHHETrO
CONPOTHUBIICHHUS.

3aBUCUMOCTb COMPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPhI.

[IpoBOAMMOCTB AIIEKTPOJIUTOB.

HckpoBoit paspsa 1 IpOBOAMMOCTb BO3AYyXa.

OAHOCTOPOHHSISI NPOBOJIMMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuyenue cMemanHoro COeAMHEHUs pe3UCTOPOB.

N3mepeHne 53neKTpOJBHKYIIEH CHJIbl HMCTOYHHMKA TOKa W €ro
BHYTPEHHETO COIPOTUBIICHUS.

HabGmntonenue snexrponusa.

Me:knpeaMeTHbIE CBSI3H

N3yuenne kypca ¢Qusuku ©O6azoBoro ypoBHs B 10 kiacce
OCYIIECTBIISETCS ¢ YUYETOM CONEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3E€U C
Kypcamu MareMaTuKH, OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJIOTUU.

Mesicnpeomemnvle nowsamus, CBA3aHHBIE C HM3YYEHHEM METONIOB
HAy4YHOTO MO3HAaHMS: SBJICEHWE, HAay4yHbI (hakT, rumnoresa, (pusmyeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIONEHHUE, IKCIEPUMEHT, MOACIUPOBAHUE,
MOJIEJb, U3MEPEHHE.

Mamemamuxka: pelieHue CUCTEMbl YpaBHEHUM, TUHEHHAs (yHKIUS,
napabona, runepbona, ux rpaUkd U CBOMCTBA, TPUTOHOMETPUUYECKUE
(YHKOMU:  CUHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HMX MPOEKIMU Ha OCH
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonozusn: mexanndyeckoe JBUKEHUE B )KMBOW Ipupone, 1updysus,
OCMOC, TEIUIOOOMEH JKUBBIX OPraHU3MOB (BHUJbI TEIUIONEPEAAYH,
TEIJIOBOE PABHOBECHE), JIIEKTPUUYECKUE SIBICHUS B )KMBOU MPUPOJE.

Xumus: JTUCKPETHOE CTPOCHHME BEIECTBA, CTPOEHHWE aTOMOB U
MOJIEKYJI, MOJIb BEILIECTBAa, MOJISIpHAas Macca, TEIJIOBbIE CBOWCTBA
TBEPABIX TEJ, )KUJIKOCTEH MU Ta30B, ANEKTPUUECKUE CBOMCTBA METAJLJIOB,
AIIEKTPOIMTHYECKAS AUCCOLUALINS, FaIbBAaHUKA.

['eoepaghus: BNaxxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusi: TpeoOpa3oBaHUE JIBXKEHUM C  HCIOJIb30BAaHUEM
MEXaHM3MOB, YYET TPEHUS B TEXHUKE, MOJUIMIHUKHU, HCIOJIb30BAHUE
3aKOHA COXPAHEHMSI MMIYJIbCa B TEXHHUKE (pakera, BOIOMET U JIpyTue),
JBUTATellb BHYTPEHHETO CrOpaHMs, napoBas TypOuHa, OBITOBOM



XOJOAWUIBHUK, KOHJHIMOHEDP, TEXHOJOTMH IIOJy4YEHUS COBPEMEHHBIX
MarepuajgoB, B TOM 4YHCJIE HAHOMATEpPUAJIOB, W HAHOTEXHOJIOTUU,
ANIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB, KCEPOKC,
CTPYVHBIN IIPUHTED, NIEKTPOHATPEBATEIIbHbIE pUOOPBHI,
AJIEKTPOOCBETUTEbHBIE IPUOOPHI, FralbBaHUKA.

11 KJIACC

Pa3zgea 4. DuekTpoaMHaAMuKa

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

[TocTossHHBIE MarHUTHIL. B3anmoneicTBUE MOCTOSHHBIX MAarHHUTOB.
MaruutHoe mnone. Bexkrop marmutHOM — MHaykuuu.  [IpuHnun
CYyNEpIO3UIIUM MATrHUTHBIX TMOJeW. JIMHMM MarHuTHOM WHAYKIIWH.
KapTuHa JIMHHI MarHUTHOM MHIYKIIMH OJISI IOCTOSIHHBIX MAarHUTOB.

MarnuTHoe 1nose NpoBoJHUKA ¢ TOKOM. KapTuHa nMHMI WHIyKUUA
MAarHuTHOIO TOJIA JUIMHHOTO TMPSMOTO IIPOBOJHHUKA W 3aMKHYTOI'O
KOJIBLICBOTO  IPOBOJHMKA, Karymku ¢ TokoM. OmnbiT Opcrena.
B3anmonelicTBue NpOBOJHUKOB C TOKOM.

Cuia AMnepa, €€ MOAyJib U HallpaBJICHUE.

Cuina Jlopenua, €€ Mmonynb U HanpasieHue. [[BH>KeHUE 3apsiKEHHOU
YacTHUIbl B OTHOPOJHOM MarHUTHOM mnose. Pabota cuibl Jlopenua.

SIBneHune anekTpoMarHuTHOM MHAYKIMU. [IoTok BEkTOpa MarHuTHOM
WUHIYKIUY. DNEeKTpOABUKYIIAS cuia VUHIYKIHH. 3aKkoH
MEKTpOMarHuTHOM uHAyKunu dapanes.

BuxpeBoe anexTpuyeckoe moje.  DIEKTPOABMKYINAs  CUia
UHAYKIUU B MPOBOJHUKE, JBUKYIIEMCS MOCTYNareIbHO B OAHOPOJHOM
MAarHMuTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIICHME CaMOMHAYKIMHU. OJIEKTPOABUKYIIAS
CUJIa CAMOVHTYKIIUH.

DHeprusi MarHUTHOT'O TOJISL KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHUE:
IIOCTOSIHHBIE MAarHUTBhI, JIEKTPOMArHUThI, JJIEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YACTUL, MHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKJIOHEHME 3IIEKTPOHHOIO Iy4YKa MATHUTHBIM IOJIEM.

JIMHUYM MHAYKIIMY MarHUTHOTO TOJIS.

B3anmonericTBue AByX MPOBOIHUKOB C TOKOM.

Cuna Amnepa.

[eiictBue cunbl JIOpeHIla Ha HOHBI AIEKTPOJIUTA.

SIBieHME 3JEKTPOMArHUTHON UHIYKIIMH.

[IpaBuito Jlenna.

3aBUCHUMOCTD JJIEKTPOABMKYLIEH CHJIbl HWHIYKIMH OT CKOPOCTH
WU3MEHEHNS MATHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomwi

M3yueHne MarHuTHOTO MOJIS KATyIIKHA C TOKOM.

HccenenoBanne IeWCTBUS MOCTOSSHHOIO MarHATA HA PaMKy C TOKOM.

HccnenoBanue sABIEHUS MIEKTPOMATHUTHOW UHAYKIUU.



Pasnen S. KosieOanust ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUmMHbIE KONEOAHUA

KonebarenbHas cucrtema. CBOOOAHBIE MEXaHMUYECKUE KOJIEOaHMS.
['apmonnueckue konedanus. Ilepuon, wacrora, amrumMtyga W (Qasa
kosieOanuii. [IpyxuHHBIM  MasTHUK. MareMaruyeckuii  MasTHHK.
VYpaBHeHUEe rapMoHHMYECKUX KojeOanuil. IlpeBpaieHue sHepruu mnpu
FapMOHUYECKHUX KOJICOAHUSX.

KoneOarenpHbIli  KOHTYD. CBoOoaHbIE  AJEKTPOMArHUTHBIE
KoJieOaHUsl B MJICAJIbHOM KOJI€0aTelbHOM KOHTYpe. AHAIOrus MExIy
MEXaHUYECKUMU M  JJICKTPOMArHUTHBIMU  KosieOanusimu. Dopmyna
TomcoHa. 3akOH COXpaHEHHUS SHEPTrUU B HJICAIHLHOM KOJIeOaTEILHOM

KOHTYPE.
[IpeacraBneHue o 3aryxalnmx KojeOaHUsx. BbIHYXJICHHBIC
MEXaHUYECKUE KoJIeOaHusl. Pe3onanc. BrIHYXI€HHBIE

AJIEKTPOMArHUTHbBIE KOJIEOaHUSI.

[Iepemennslii TOk. CHHYCOHUIabHBIA IEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE M JEHCTBYIOIIEE 3HAYCHHUE CUJIBI TOKA
U HapsDKEHUSL.

Tpancdopmarop. IlpousBoncTBo, mnepegaya U NOTpeOlieHHE
JNMEKTPUYECKON DHEPTUU. OKOJIOTMYECKHUE PUCKU IIPU IPOU3BOJACTBE
anekTposHeprun.  KynbTypa  HCIONB30BaHUS — DJEKTPOIHEPTUU B
MIOBCEIHEBHOM )KU3HH.

TexHnueckne  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHUE:
AJIEKTPUYECKUH  3BOHOK, TE€HEpaTop [MEpPEMEHHOI0 TOKa, JIMHHUU
NEKTpONEpenay.

Jlemoncmpayuu

HccnenoBanre napamMeTpoB KosieOaTebHOW CUCTEMBI (MIPY>KUHHBIN
WJIM MaTeMaTUYeCKUI MAsITHUK).

Habmntonenue 3aryxaronmx KojaeOaHu.

HccnenoBanre CBOMCTB BBIHYKJIEHHBIX KOJIEOAHUH.

Habmtonenue pezonauca.

CBOOOJHBIE 2IIEKTPOMArHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl  (3aBUCUMOCTH CHJIBI TOKA M HAINpPSKEHUS OT
BPEMEHU) IS AJIEKTPOMArHUTHBIX KOJIEOAHHM.

Pe3onanc mpu mocineAoBareIbHOM — COEAMHEHUM  PE3UCTOpa,
KaTyIIKH UHIyKTUBHOCTH U KOHJIEHCATOPA.

Mogenb JIMHUU 3NIEKTPOIEpeIadH.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi

HccnenoBanre 3aBUCUMOCTH NEPHOAA MajbIX KojieOaHUU rpy3a Ha
HUTH OT JUIMHBI HUTH U MaccChl Ipy3a.

HccnenoBanne NEpeMEHHOr0 TOKAa B LEMU U3 IOCJIEI0BaTEIbHO
COEIMHEHHBIX KOHJEHCATOPa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60JIHbL

MexaHuueckue BOJHBIL, YCJIOBHS pacnpoctpaHenus. Ilepuon.
CkopocTh  pacnpocTpaHeHuss M JuiMHa BoiHbl. [lonmepeuHble u
npoAoibHble BOJIHBL. WHTepdepeHuus u Audpakuus MeXaHHUYECKUX
BOJIH.

3Byk. Ckopocth 3Byka. I'pomkocTh 3Byka. Beicora ToHa. TemOp
3BYKa.



DJEeKTPOMAarHUTHBIE BOJIHBI. YenoBus U3ITyYEHHUS
JJIEKTPOMAarHUTHBIX BOJIH. B3amMmHass opueHTanus BekTopoB E, B, V B
IEKTPOMArHUTHOM  BOiHE. (CBOMCTBA  DJIEKTPOMArHUTHBIX  BOJIH:
OTpak€HUe, MPEJOMIICHUE, NOApu3anus, Audpakuus, HHTEpPEpEeHLIHS.
CKOpOCTb 3MEKTPOMAarHUTHBIX BOJIH.

[Ikayia >€KTPOMArHUTHBIX BOJH. [IpuMeHeHne 31eKTpOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[IpyHIMIBI pagUOCBS3U U TeNeBUACHUSA. Panqnonokanusi.

DJEKTPOMATrHUTHOE 3arpsI3HEHNE OKPYXKAIOLIEH CPeJIbl.

TexHnueckne  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHUE:
MY3bIKaJbHbIE HHCTPYMEHTHI, YJIbTPA3ByKOBasl IMATHOCTUKA B TEXHUKE U
MEAUIIMHE, pajap, paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBU-
neyb.

Jlemoncmpayuu

OOpaszoBaHue M pPacHpOCTPAHEHUE TONEPEUYHbIX WU MPOAOIBHBIX
BOJIH.

KoneOntomeecs Teno Kak UCTOUHHK 3BYKa.

HaGmronenue orpaxeHust U NpeaoMIIEHUSI MEXaHUYECKUX BOJIH.

HaGmonenue unteppepeHnu 1 1udpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBg3u rpOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU
Y 4aCTOTOM KOJIeOaHUM.

HccnenoBanne CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTPaKEHHUE,
IpeJIOMIICHHE, TOJIIpU3alus, Tuppakuus, THTEpPepeHLInsl.

Tema 3. Onmuka

['eomerpuueckas onruka. [IpsamoimHEHHOE pacCIPOCTPAHEHUE CBETA
B OHOPOJHOU cpene. JIyu cBera. ToueuHblii HCTOYHHK CBETA.

Otpaxxenue cBeTa. 3akoHbl OTpaxkeHus cBera. [locTpoeHue
M300paKEHUI B IIJIOCKOM 3€pKalie.

[Ipenomiienrie cBera. 3aKOHBI MPEJIOMJICHUS CBeTa. AOCOIIOTHBIM
nokasarenb  npenomsieHus.  IlomHoe — BHyTpeHHee — OTpa)KeHHe.
[IpenenbHBIN yroil IMOJIHOTO BHYTPEHHETO OTPAKEHMUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro ceera. LIBer.

Cobuparoiiue U pacceuBaroye JuH3bl. ToHKas auH3a. DOKyCcHOE
paccrossHME€ M ONTHYECKas Cwia TOHKOM JuH3blL. IlocTpoeHue
n300pakeHUd B coOMparolUX M pacceuBaronux JjguH3ax. Dopmyna
TOHKOM JIMH3BI. YBEJIMUCHUE, IaBA€MOEC JTUH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTHKHU.

BonnoBas  ontuka.  WuTtepdepenuuss cBera.  KorepeHTHbie
UCTOYHUKU. YCIOBUS HAOMIOACHUS MAaKCUMMYMOB W MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHUH(a3HBIX KOI'€PEHTHBIX
MCTOYHUKOB.

Hudpakuus  cBera.  [udpakuvonHas  pemé€rka.  YCIOBHE
HAOIOACHUS TJIaBHBIX MAKCUMYMOB MPHU MaJ€HUA MOHOXPOMATUYECKOTO
cBeTa Ha AU(PPAKUUOHHYIO PEIIETKY.

[Tonsipu3zanus ceera.

TexHuyeckue yCTpPOWCTBA W NPAKTUUYECKOE IMPUMEHEHUE: OYKH,
Jayna, Qoroanmnapar, NPOEKIHOHHBIM anmnapar, MUKPOCKOII, TEeJECKOIl,
BOJIOKOHHASI ONTHKA, TU()PAKIIMOHHAS PEIIETKA, MOISIPOU/I.

Jlemoncmpayuu



[IpsimonuHeliHOE pacpOCTpaHEHUE, OTPAKEHHUE U MPEJIOMIICHHE
cBera. OnTuyeckue npuoopsI.

[TomHOE BHYyTpEHHEE OTpakeHne. Mojienb CBETOBOIA.

HccnenoBanre CBOMCTB M300paKEHUI B TMH3AX.

Mopenu MUKPOCKOIIa, TEJIECKOTA.

Habmntonenue nunrepdepeniiuu ceera.

Habmtonenue audpakiuu ceera.

Habntonenue qucnepcuu cBeTa.

[TonyueHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[TosmydyeHue crekTpa ¢ MOMOIIbIO TUPPAKIUOHHON PEIIETKH.

Habmronenue nonsipusaliiu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomwi

W3mepenune mokazaresns MpeaoMICHHs CTEKIIa.

WccnenoBanre CBOMCTB M300paKEHUI B TMH3AX.

Habntonenue qucnepcuu cBeTa.

Pasnen 6. OcHOBBI clIeMAIbHON TEOPUH OTHOCUTEIBLHOCTH
['paHuLbl TPUMEHUMOCTH KJIACCUYECKOM MexaHuku. [locTynarsl
CIIEIMAIBHOM TEOPUH OTHOCHUTEJIIBHOCTH: WHBAPUAHTHOCTH MOMYJS
CKOPOCTH CBETA B BAKyyME, ITPUHIIUIT OTHOCUTEILHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTE OAHOBPEMEHHOCTH. 3aMEUICHUE BpPEMEHU W
COKpAIlEHUE JIJINHBI.
DHeprus U UMIYJIbC PENSTUBUCTCKON YaCTUIIBI.
CBs13b MacChl C DHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOW YACTHIIBI.
DHEPrus MoKosl.

Pasznen 7. KBanToBasi pu3zuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna Ilnanka cBsi3u 3Hepruu (POTOHA C €r0 YACTOTOM.
DHeprusi ¥ UMNyJIbC GOTOHA.

OtkpeiTre u ucciegoBanue porordpdexra. OnbiTel A. I. CToneTosa.
3akoHbl ¢Qotorddexra. YpaBHeHue OWHIITEHHA g (Porodddekra.
«Kpacnas rpanuna» goroaddekra.

JaBnenue ceeta. OnwiThl I1. H. JleGenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHnueckne  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHUE:
(doTosneMeHT, (PoToaATUMK, CONHEYHAas Oarapes, CBETOIUO/I.

Jlemoncmpayuu

®oTo3P ekt Ha yCTAaHOBKE C [IMHKOBOM MJIACTHHOM.

HccnenoBanue 3ak0oHOB BHEIIHETO GoTtodddekra.

CeeToguon.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmbiThl Pezepdopna mo paccesHuio o
-yactull. lInanerapnas monens aroma. Iloctynarsr bopa. U3nyuenne u
nonionieHre (OTOHOB MPH MEPEXOJE aTOMa C OJHOTO YPOBHS SHEPTUU HA
apyroii. Buael ciektpoB. CiekTp ypOBHEN DHEPTHM aTOMa BOAOPO/IA.

BonnoBeie cBolictBa wactui. Bomubsl ne bpouna. KopmyckynsipHo-
BOJIHOBOU JTyaJii3M.

CroHTaHHOE M BBIHYXJACHHOE U3JIyYEHHE.



TexHnueckne  yCTpOWCTBA W INPAKTUYECKOE  NPUMEHEHUE:
CHEKTpaJIbHBIM aHaN3 (CIIEKTPOCKOMN), Ja3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbiTa Pezepdopra.

Onpenenenue JUIMHBI BOJIHBI JIa3epa.

HaGmonenue nuHeiyaTbiX CIEKTPOB U3TyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophwie pabomoi

Habmntonenue nuHeiyaToro crexkrpa.

Tema 3. Amommnoe aopo

OKCIIEPUMEHTBI, JIOKAa3bIBAIOIIUE CIIO)KHOCTh CTPOECHUS  SApA.
OtkpbiTue paanoakTuBHOCTH. OnbiThl Pesepdopma mo ompeneneHuio
COCTaBa paJMOaKTHUBHOro u3iayudeHusa. CpoiicTBa anbda-, Oera-, ramma-
u3NydeHus. BiusiHue paguoakTUBHOCTU Ha )KUBBIE OPraHU3MBbI.

OtkpeiTHe T1IpoTOHA W HeuTpoHa. HykinoHHas wogxens sapa
I'eiizen6epra—Banenko. 3apsin sapa. MaccoBoe uucio sjpa. M30tomnsl.

Anb(a-pacnaa. ONEKTPOHHBIM W TO3UTPOHHBIM OeTa-pacnaj.
l'amma-um3inyyenue. 3akOH palMOaKTUBHOIO pacIajia.

DHeprus CBsI3W HYKJIOHOB B sifipe. SnepHble cuibl. Jledekt macchl
Aanpa.

SnepHsble peakunu. [lenenne u cUHTES sa€Ep.

Anepuwiit  peaktop. TepmosimepHwiii  cunte3. IIpoGinembr U
MEPCIIEKTUBBI SIACPHOM SHEPIETUKHU. DKOJIOTUYECKHE ACTIEKTHI SJIEPHOU
JSHEPrETUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTtopl HAONIONEHUS U PETUCTPALIMHN IIEMEHTAPHBIX YACTHULI.

dynpameHTalbHble  B3auMojeicTBus. EnauHcTBO  (husmueckoi
KapTUHBI MUpA.

TexHnuUeCcKne yCTpOKCTBA U MPAKTUYECKOE IPUMEHEHNE: JO3UMETP,
KaMmepa Bunbcona, siiepHblil peakTop, aroMHasi bomoa.

Jlemoncmpayuu

CY€TYrK MOHU3UPYIOIIHNX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomwl

NccnenoBanue TpekoB yacTull (110 rOTOBbIM (oTorpadusim).

Pasnen 8. JiieMeHTBI aCTPOHOMMH M ACTPO(PU3UKH

Otansl pa3BUTHs acTpoHOMHMH. [IpukinagHOe 1 MUPOBO33pEHYECKOE
3HAYEHNE aCTPOHOMMUMU.

Bupa 3Bé3nnoro HeGa. Co3Be3fusi, sipkue 3BE3IbI, IUIAHETHI, UX
BHUJIUMOE JIBUKEHUE.

Conneunas cucrema.

Connue. ConHeuHass akTMBHOCTH. Mctounumk sHeprum ConHua u
3BE3M.  3BE3OBI, MX  OCHOBHBIE  XApaKTEPUCTUKH. [[marpamma
«CHEKTpPaJbHbIA  KJACC  —  CBETUMOCTBY. 3BE3nBl  NIIABHOM
MIOCJIEA0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» ISl 3BE3N
[JIABHOM  TOCIEIOBATEIIBHOCTA.  BHyTpeHHee  CTpoeHHe  3BE3.
CoBpeMeHHBIE NTPEACTABIECHUS O IPOUCXOKIAEHUHN U 3Bosronmy CoyHIa U
3BE3M. DTamnbl )KU3HU 3BE3L.

Mineunslii [yt — Hama ['anaktuka. IlomokeHne u JBHKEHHE
Connua B lamaktmke. Tumbl ramaktuk. PapvoranakThky u KBasapel.
UEpHble AbIPHI B A/Ipax rajakTUK.



Bcenennas. Pacmpenue Bceenennoi. 3akon Xa0O0Oma. Pa3Oeranue
ranaktuk. Teopus bonpmoro B3pseiBa. PenmnmkToBoe n3nydeHue.

MacmtabHas ctpykrypa Beenennoil. Meraranakruka.

Hepeménnsie npo0iemMbl aCTPOHOMUMU.

Yuenuuecxue nabnrooenus

HaGmronenuss HEBOOPYKEHHBIM  IJa30M  C  MCIOJb30BaHHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JUIsl ONpPEeTeHUs MOJOKEHUS] HEOECHBIX
00OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co03Be3qusi CeBepHOro
NOJTyIIAPUS U SIPKUE 3BE3/BI.

Habmntonenus B teneckon JlyHsl, mnanet, Mneunoro [1yTu.

O0o01aroee NOBTOPEHUE

Ponb (u3uku U acTpOHOMUU B SKOHOMHYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM U 3TUYECKOU chepax eATeTbHOCTH YeJIOBEKA, POJIb U MECTO
(U3MKM U aCTPOHOMHHM B COBPEMEHHOM HAayYHON KAapTUHE MHpA, POJb
¢u3nueckoil Teopur B (POPMUPOBAHUM MPEACTABICHUN O (hU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MHUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O PUPO/IE.

Me:knpeaMeTHbIE CBSI3H

W3yuenne Kkypca ¢usuku ©O6azoBoro ypoBHs B 11 kiacce
OCYIIECTBISETCS ¢ YUYETOM CONEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3E€U C
Kypcamu MareMaTuKH, OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJIOTUU.

Mesicnpeomemnvie nonsamusi, CBS3aHHbIE C H3YYEHUEM METOJOB
HAy4YHOTO MO3HAaHMS: SBJICHWE, HAay4yHbI (akT, rumnoresa, (pusmyeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIONEHHUE, IKCIEPUMEHT, MOACIUPOBAHUE,
MOJIETb, U3MEPEHHUE.

Mamemamuxka: pelieHue CUCTEMBI ypaBHEHUH,
TPUTOHOMETPUYECKUE (PYHKLMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHTE€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI U UX MPOEKIMU Ha
OCH KOOpPJIMHAT, CIIO)KEHHE BEKTOPOB, MPOU3BOAHBIE AJIEMEHTAPHBIX
(GyHKUUH, TPU3HAKU TOJ00MS TPEYTOJIbHUKOB, OMNPECICHHE IUIOIIAIN
II0CKUX QUryp u 00bE€Ma Te.

buonocus:  snextpuueckue  SBICHHS B JKMBOW  NPUPOJIE,
KoJieOaTeNbHbIe JIBJKEHUS B KUBOW NPUPOJE, ONTUYECKHUE SBICHUS B
YKUBOU MpUpOJIE, IEUCTBUE paluallii HA KUBbIE OPTAHU3MBI.

Xumus: CTPOEHHE aTOMOB UM MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpPA30BaHUS KPHUCTALUIMYECKON pPEIIETKH,
CIIEKTPAJIbHBIN aHAJIU3.

l'eoepaghus: MarHuTHBIE MONKOCAa 3€MIIM, 3aJIEKW MAarHUTHBIX DY/,
(oTOCHEMKA 36MHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUM.

Texnonozus: MTMHUM 3JEKTpOIEpeaay, TeHepaTop NEPEMEHHOTO TOKa,
AJIEKTPOABUTATENb, MHIYKIHMOHHAS TI€Yb, pajaap, paauonpuEéMHUK,
TeneBu3op, aHTeHHa, TenepoH, CBU-neub, NPOEKIMOHHBIA ammapar,
BOJIOKOHHAsI OIITHUKA, COJIHEUHAas Oarapes.



IHINIAHUPYEMBIE PE3VJ/IBTATBI OCBOEHUSA ITPOI'PAMMBI
HOo ®U3NKE HA YPOBHE CPEJHEI'O OBHLIEI'O
OBPA3OBAHUA

OcBoenne yueOHoro mpenMera «Dusmka» Ha ypOBHE CpPEIHETO
obmiero oOpa3zoBanusi (0a30BbIA  ypOBEHb) JOJKHO 0OECHEUYUTh
JTOCTIKEHHE CIEAYIOUINX JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3VJIBTATBI

JIM4HOCTHBIE pe3yNIbTaThl OCBOEHUSI yueOHOTro npeamera « Pu3nkay
JOJDKHBI ~ OTpakaTb TOTOBHOCTb W CIIOCOOHOCTH  OOyYaromIuxcs
PYKOBOJICTBOBAThCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIIUEH JTUYHOCTH,
CUCTEMOW LEHHOCTHBIX OpPHEHTAlMH, [O3UTUBHBIX BHYTPEHHUX
yOeKIeHUH, COOTBETCTBYIOIIUX TPaaULIUOHHBIM LHEHHOCTSIM
POCCHUICKOr0 00IIEeCTBa, PACHIUPEHHE >KU3HEHHOTO OMNbITAa M OIbITa
NEATEIbHOCTH B MPOLECCE peaiu3alid OCHOBHBIX HAalpaBICHUN
BOCIIUTATEIIbHOW I€SITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOT0 BOCTIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAKJAHCKON MO3UIIMU OOYyYaIOIIErocs Kak
AKTMBHOTO M OTBETCTBEHHOTO YJI€HA POCCUKMCKOTO OOIIECTBA;

MPUHATHE TPAJAUIUOHHBIX 00IIEYEeIOBEYECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO [I€ATEJIbBHOCTh B HHTEpecax
rpaXXJaHCKOTO  OOIecTBa, y4YacTBOBaTb B  CAaMOYNpPAaBICHUU B
o0pa3oBaTeIbHOW OpraHU3alINY;

YMEHHUE B3aWMOJECHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTaMH B
COOTBETCTBHH C UX (QYHKIMAMH U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapPHOU W BOJIOHTEPCKOU ESITENbHOCTH;

2) NaTpMOTHYECKOr0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHMCKOW TPAKJAHCKOM HJIEHTUYHOCTH,
NaTpUOTU3MA;

LHEHHOCTHOE  OTHOLIEHHE K  TOCYIApCTBEHHBIM  CHMBOJIAM,
JOCTHXKEHUSIM POCCUUCKUX YUEHBIX B 00IaCTH (PU3UKHU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIMTAHUA:

c(hOPpMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS,  ATHYECKOTO
MOBEJICHNUS;

CIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W TPUHUMAaTh OCO3HAHHbBIC
pELIEHUs, OpPUEHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH, B TOM YHUCJIE B AEATEIBHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOUYUBOTO OYIyIIEro;

4) 3CTETH4€eCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIKOYAS 3CTETHKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO HU3HUECKON HAYKE;

5) TPyA10BOIO BOCIIMTAHUA:

UHTEPEC K pazNu4HbIM chepam npodecCHOHATBHON AeSITEIbHOCTH,
B TOM YHCJIE€ CBSI3aHHBIM C (DU3UKOM W TEXHUKOM, YMEHHE COBEpIIATh
OCO3HAHHBIM  BBIOOp  Oyaymiedl  mpodeccun U pealn30BBIBATH
cOOCTBEHHBIC KU3HEHHbIC TUIAHBL;



TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPA30BAHUIO B
o0nacTv PU3KMKHU Ha MPOTSHKEHUH BCEH JKU3HMU;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA

c(hOPMHPOBAHHOCTH  DKOJOTHYECKOW  KYJIBTYphl,  OCO3HaHUE
00AIbHOTO XapaKTepa SKOJIOTHYECKUX NpodIiem;

IJIAHUPOBAHUE U OCYILECTBICHUE JICCTBUI B OKPYXAIOUIEH Cpele
HA OCHOBE 3HAHUS IIEJICH YCTONYMBOTO PAa3BUTHS YEIIOBEUYCCTRA;

pacIIMpPEeHNUE OMBITA ISATETLHOCTH YKOJIOTHICCKOW HAITPABICHHOCTH
Ha OCHOBE MMEIOIIUXCS 3HAHUH 10 (DU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hopMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3UYECCKON HAYKH;

OCO3HAHWE IICHHOCTH HAy4YHOW JIEATeIbHOCTH, TOTOBHOCTh B
mporecce  W3y4YeHHS ~— (U3UKA  OCYIICCTBIATh  MPOCKTHYID U
UCCIIeIOBATEIIbCKYIO JICSITEIbHOCTh HHINBHUIyJIBHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE Y4eOHbI€ 1eCTBUS
ba3zoBble Jjoruueckmne aecTBUS:

CaMOCTOSTENIbHO (POPMYJIUPOBaTh U aKTyalU3UPOBaTh MPOOIEMY,
paccMarpuBarh €€ BCECTOPOHHE;

ONPENENATh ENH NESITEIbHOCTH, 3a/1aBaTh apaMeTpbl U KPUTEPUU
UX JTOCTHKCHUS;

BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMSI B PaCCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSAX;

pa3palaThiBaTh IUJIaH pEHICHUS MpoOJieMbl € YYETOM aHaIM3a
MMEIONIUXCSI MAaTePUANIBHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JE€ATEIBHOCTh, OLIEHHUBAaTh COOTBETCTBHUE
PE3YJIBTATOB LETSIM, OLIEHUBATh PUCKU MOCIEACTBUM IESITEIHHOCTH;

KOOPJMHUPOBATh U BBIMOJHATH PadOTy B YCJIOBHUSIX pPEabHOIO,
BUPTYAJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE TMPU PEIICHUU KU3HEHHBIX
npooIieM.

Ba3oBble ncciienoBarejibckme AeiCTBUS:

BJIAJIETh HAYYHOW TEPMUHOJOTHUEH, KIIOYEBBIMU TOHSTHUSIMU H
MeTonamMu (U3NYECKON HAYKU;

BJIAJIETh HAaBBIKAMU Yy4E€OHO-UCCIEIOBATENILCKOM U MPOEKTHOM
NEATeIbHOCTH B 00JacTU (PU3UKH, CIMOCOOHOCTHIO M TOTOBHOCTBHIO K
CaMOCTOSITEJIbHOMY TIOMCKY METO/IOB pelIeHus: 3ajad (U3UYECKOro
COJIepaHUsl, MPUMEHEHHUIO PA3TUYHBIX METOAOB MO3HAHMUS;

BJIAJICTh BUJIAMH JICATEIIbHOCTH MO MOJYYEHUIO HOBOTO 3HAHUSI, €r0
WHTEpIpeTalu, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B  Pa3IUYHBIX
y4EOHBIX CUTyallMsiX, B TOM YHCJI€ MPU CO3JaHUU YUEOHBIX MPOEKTOB B
o0nacTu pU3HKY;

BBISIBIISITH MIPUYUHHO-CIICJICTBEHHBIE CBSI3M W AKTyaJU3UPOBATH
3a/1ayy, BBIABUTATh TUIIOTE3y €€ pEeUIEeHUs, HAXOAUTh ApTyMEHTHI s
JIOKa3aTelibCTBA CBOMX YTBEPKACHUH, 3a7aBaTh MapameTpbl U KPUTEPUU
penieHus;



aHAJIM3UPOBATh IMOJIYYCHHbIE B XOJE€ PELICHUS 3aJaud pe3yJbTaThl,
KPUTUYECKH OLIEHUBATH UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHE
B HOBBIX YCJIOBHSIX;

cTaBUTb ¥ (opMyIupoBarb  COOCTBEHHbIE  3aJa4d B
o0pa3oBaTenbHON AEATEIBHOCTH, B TOM YHCIIE IPU U3YyUYEHUU (DU3UKU;

NaBaTh OLIEHKY HOBBIM CHUTyallMsIM, OLEHUBATh MPUOOPETEHHBIN
OIIBIT;

YMETh MEPEHOCUTh 3HAaHUA MO (PU3MKE B MPAKTHUYECKYIO 00JIacTh
KU3ZHEJIEATEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIaCTEel;

BBIJIBUT'aTh HOBBIE MJIEH, MPEUIaraTb OPUTMHAJIbHBIE MOIXONAbI U
peLieHus;

CTaBUTh NPOOJIEMbl M 3aJlaud, JONYCKAIOLIME allbTepHATUBHbBIC
peuieHusl.

Pab6ora ¢ undgopmanuei:

BJIaJ€Th HAaBBIKAMM  MOJy4YeHUS HMHPOpMauuu  (HPU3UUYECKOTO
COJEP)KaHMSI U3 MCTOYHMKOB  Pa3HbIX THUIIOB, CAMOCTOSITEIBHO
OCYILLUECTBIISATh TIOMCK, aHaju3, CUCTEMAaTH3al{I0 U HMHTEPIPETALHUIO
uH(OpPMALIMK PA3IMYHBIX BUJIOB U (POPM MPEACTABIICHHUS;

OLICHUBATh JIOCTOBEPHOCTh HH(POpPMALUY;

UCIIOJIb30BaTh CPEJICTBa MH()OPMALIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTMH B  PEHIEHUM  KOTHUTHUBHBIX, KOMMYHHMKaTHBHBIX M
OpPraHU3alLMOHHBIX 3a/Ja4 C COOJIOJEHUEM TpeOOBaHUN HSPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, THTHEHBI, PECYypCcOCOEpeKeHus, MPaBOBbIX H
ATUYECKUX HOPM, HOpM UH(OPMALIMOHHON 0€30MaCHOCTH;

co3/7aBaTb TEKCTbl (PU3UYECKOTO COAEpPXKAHUS B  PA3NMYHBIX
dopmarax ¢ y4y€ToM Ha3HaYeHHs MHPOpMALUU U LEJIEBON ayIUTOPHH,
BbIOMpas ONTUMAIbHYIO (POPMY IPECTABIEHUS U BU3YyaIU3aLUH.

KoMMyHMKATHBHBIEC YHHBEPCaIbHbIEe YUYeOHbIe 1eliCTBUSA:

OCYLLIECTBIISAITh OOIIEHHE HAa YpOKax (U3HKM U BO BHEYPOUHOH
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CUTyallMidl W CMSr4arb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOYKY 3pEHHS C
UCIIOJIb30BAHUEM SI3IKOBBIX CPEJICTB;

NOHMUMAaThb W  MCIOJb30BaTh MPEUMYLIECTBA KOMaHIHOM U
WHAUBUIYAJIbHON paOOThI;

BBIOMpATh TEMAaTUKy W METOAbl COBMECTHBIX ACHCTBUU C Y4ETOM
00X UHTEPECOB U BOBMOKHOCTEH KaXKJI0TO YJIeHA KOJUIEKTHBA,;

OPUHUMATh 1€JIM COBMECTHOW JEATENbHOCTH, OPraHU30BBIBATh U
KOOPAMHHUPOBATh JECUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH
JNEUCTBUN, paclpeiensiTh poiad ¢ Y4YETOM MHEHUM YYacCTHHUKOB,
00cyXJ1aTh pe3ybTaThl COBMECTHOW PabOTHI;

OLICHUBATh KaU€CTBO CBOETO BKJIA/a M KaX/10I0 yYaCTHUKA KOMaH/IbI
B OOLLMI pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeyiaratb HOBbI€ IPOEKTHI, OLEHUBATH UJIEH C MO3UIIMH HOBU3HBI,
OpUTHHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILUECTBJISAITh ~ MO3UTHUBHOE  CTPAaTernyecKkoe IMOBEIACHUE B
pPa3IMYHBIX CUTYyalUsX, NPOSBISATH TBOPUYECTBO M BOOOpa)xKe€HUE, OBITH
VUHULMATUBHBIM.



PeryasiTuBHbIe YyHUBepcaJlbHbIe YUeOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIBHOCTh B
oOnactT (M3UKK M aACTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIC 3a]1a4H;

CaMOCTOSATENIbHO COCTaBJSATh IUIAH pELIEHUsT pacy€THBIX U
KaueCTBEHHBIX 3a/1a4, IJIaH BBIIOJHEHUS MPAKTUYECKON paboThI ¢ yUETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXHOCTEU U MPEANOUTCHHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclIMpATh pPAMKM Y4YeOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX
IPEATIOYTEHN;

JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

cnoco0CTBOBaTh (OPMUPOBAHUIO U MPOSIBICHHUIO JSPYAHMLIHMH B
oOnacty (HU3MKHU, MOCTOSHHO IOBBIIIATE CBOW OOpa30BaTENIbHBIA U
KYJBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLIHOHAJIbHbI MHTEJJIEKT:

JaBaThb OLICHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTUBHI B
JEeSATENbHOCTh, OLIEHUBATH COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIa/IETh HAaBBIKAMHU ITO3HABATENBHOW pe(draexkcuu Kak OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MTPOLIECCOB, UX PE3YJBTATOB U
OCHOBaHMI;

UCIOJIb30BaTh MPUEMBI pedIeKcuu Il OUEHKH CUTyaluu, BbIOOpa
BEPHOTO PELICHMUS;

YMETh OLICHUBAaTh PUCKH M CBOEBPEMEHHO MPUHUMATH PELICHMS IO
UX CHU)KEHHUIO;

IPUHUMATh MOTUBBI U aPTyMEHTHI JIPYTUX MPU aHAJIU3€ PE3yJIbTaTOB
NEeSATENbHOCTH;

OpUHUMATh ce0s, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U aPTyMEHTHI IPYTUX MPU aHAJIU3€E PE3yJIbTaTOB
NEeSATENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OLIMOKHU.

B mpouecce noCTMXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS
nporpaMmbl Mo (U3UKE JJISI YPOBHS CpPEHEro oO0Iiero oopa3oBaHus y
o0Oy4aroluXcsi  COBEPIICHCTBYETCS  SMOIMOHAJIBHBIA  WHTEJUIEKT,
npeoiaraouii copMIUpPOBAHHOCTB:

CaMOCO3HaHHUs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHUMAaTh CBOE
SMOIIMOHAJILHOE  COCTOSIHME,  BHMJIETh  HANpPABICHUS  Pa3BUTHS
COOCTBEHHOW AMOIIMOHAIILHOM C(hephl, ObITh YBEPEHHBIM B CE0€;

CaMOpEryJupOBaHMsl,  BKJIIOYAIOLUIEIO CaMOKOHTPOJIb, YMEHHE
OPUHUMAaTh OTBETCTBEHHOCTb 3a CBOE IOBEJEHUE, CIOCOOHOCTH
aJanTHPOBATHCS K AMOLIMOHAJIbHBIM U3MEHEHUSIM U MPOSIBISTh THOKOCTb,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKJIIOYAIOIIEH CTPEMIIEHUE K TOCTHKEHUIO
HeIM M YCIEXy, ONTHUMHU3M, WHULHUATUBHOCTb, YMEHHUE JEHCTBOBAThH
UCXOJISl U3 CBOUX BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JIpYTMX, YYHUTBIBATH €ro MpH OCYIIECTBICHUU OOIICHMUS,
CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;



COIIMAJIbHBIX HABBIKOB, BKJIOYAIOIIMX CIOCOOHOCTH BBICTpamBaTh
OTHOILIGHUSI C JPYTUMHU JIFOJbMH, 3a00TUTHCS, MPOSIBISATH HUHTEPEC U
paspeniarb KOH(IUKTHI.

IHNPEJAMETHBIE PE3YJ/IBTATBI

K xoHmy oOyuenuss B 10 kJacce npeaMETHBIE pe3ylbTaTbl Ha
0a30BOM YPOBHE JIOJIKHBI OTpa)karb CPOPMUPOBAHHOCTh Yy 00yHarOIIUXCS
YMEHUI:

JNEMOHCTPUPOBaTh Ha NpPUMEPAX poJib U MeCTo (U3UMKH B
(GOpMHUpPOBAaHUU COBPEMEHHOM HAy4YHOW KapTHHBI MUpPA, B pPAa3BUTUHU
COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B MPAKTUYECKOM AEATEIBHOCTH
JIIOJICH;

YUYUTBHIBaTh TPaHUIBl TNPUMEHEHUS U3YYEHHBIX (U3NYECKUX
MOJIeJIell: MarepuaibHas TOYKa, WHEpUUAJIbHAs CUCTEMa OTCYETA,
a0COJIOTHO TBEPAOE TENO, WACAIBbHBIA ra3, MOJIEIU CTPOEHUs TIa3oB,
KUJIKOCTEW W TBEPABIX TEJ, TOYEUHBIM OJIIEKTPUYECKUM 3apsj IpHU
penieHny (pU3NYeCcKux 3aaay;

pacro3HaBaTh (pu3nUecKue sBJIEHUS (MPOLECCHI) U OOBACHATh UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIAPHO-KUHETUYECKOM TEOpHH
CTPOCHMsSI  BEUIECTBA W  JJIEKTPOAMHAMHUKUA:  pPAaBHOMEPHOE  H
PaBHOYCKOPEHHOE HPSIMOINHEIHOE IBIKCHUE, CBOOONHOE MAJCHHE TElL,
ABIKCHHC 10 OKPYXXHOCTH, HHEPLHs, B3aUMOACHCTBHE Tell, z[H(b(bym;I
OpOYHOBCKO€ JIBDKEHHE, CTPOEHUE JKHAKOCTEH U TBEPABIX TE,
U3MEHEHHEe OoO0bEMa Tea MpU HarpeBaHUM (OXJIAXKIEHUHU), TEIIOBOE
paBHOBECHE, HCHApEeHHE, KOHJEHCAlHWs, IUIABJIEHUE, KPHUCTAJLIU3ALMS,
KUIIEHHE, BIAXKHOCTh BO3/yXd, MOBBILIEHUE JABIEHUS ra3a MpU €ro
HarpeBaHUM B 3aKPBITOM COCYZE, CBA3b MEXAY MapaMeTpamMu COCTOSHUS
ra3a B M30IPOLIECCaX, NEKTPU3ALUs T€, B3AUMOICUCTBHUE 3apsI0B;

ONKCHIBATh MEXAaHUYECKOE [BHKEHUE, UCHONb3ys (U3UUECKUe
BEJIMYMHBI: KOOpAMHATA, MYyTh, NEPEMEIICHHE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CWIa, HMIYJIbC Tella, KUHETHYECKas dSHEprus,
NOTEHLMAJIbHAST  3HEpPrus, MeXaHuyeckas paboTra, MeXaHUYecKas
MOIIIHOCTb; MPU OMMCAHUU NPaBUIBHO TPAKTOBaThb (PU3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, HUX OOO3HAYEHUs M E€OUHULBI, HAXOIWUTh
(OpMyJibl, CBSI3BIBAIOIIME AAHHYIO (PU3MUYECKYIO BEJIMYMHY C JPYTUMHU
BEJIMYMHAMU;

ONKCHIBATh M3YUYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI U TEIUJIOBBIE
ABJICHUS, HUCIONIb3ys  (DU3MYECKME BEJIMYMHBL:  JIABIICHHE  Tas3a,
TeMIIepaTypa, CpeIHsAsd KUHETUYECKasi SHEPTUs XaO0TUUYECKOTO JIBHXKECHHUS
MOJIEKYJI, CPETHEKBAPATUYHAS CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOTHI,
BHYTPEHHSISl dHEprus, padbora raza, Kod(QQPUIHUEHT MOJE3HOTO ACHCTBUS
TEIJIOBOIO  JIBUraTess; NpH ONHWCAHWM NPABWIBHO  TPAKTOBAaTh
(U3HYECKUN CMBICI HCHOJB3YEMBIX BEJIUYHMH, WX OO0O3HAUCHUS U
€IUHULIBI, HAXOAUTh (POPMYJbl, CBS3BIBAIOIINE AAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTHUMH BEIMYMHAM;

ONMKCHIBATh HM3YUYEHHBIE JIIEKTPUYECKUE CBOMCTBAa BEIIECTBA U
ANEKTPUYECKUE SABICHUS (ITPOIECCHI), UCTIONB3Ys (PU3UUECKUE BEITUYNHBI:
ANIEKTPUYECKUHN 3apsifl, SJIEKTPUUYECKOE II0JIe, HAMNPSIKEHHOCTH OIS,
NOTEHLIMAJI, PA3HOCTh IMOTEHUMAJOB; NPU ONHCAHUM MPABUIBHO



TpakToBarb  (PU3MYECKUA CMBICI  HMCHOJB3YEMBIX  BEIMYMH, MX
0003HAYEHUS] U €IMHULbI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JTAHHYIO
(U3HYECKYIO BEIMYMHY C IPYTMMHU BETMYMHAMU;

aHAJIU3UpOBaTh (PU3UUYECKHUE TMPOLECCHl U SIBICHMS, HCIOJIb3Ys
(¢u3ryuecKue 3aKOHbl U MPUHLMUIBL: 3aKOH BCEMUpPHOTO Tsrotenus, I, Il u
III 3akoHbI HpIOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOW DHEPTUH, 3aKOH
COXpPaHEHHUS HUMIIYJIbCa, MPUHUMUII CYyNEPHO3UIUU CWJI, MPUHLIHII
paBHONpaBUS ~ MHEPLUMAIBHBIX  CHCTEM  OTCYETA,  MOJIEKYJISPHO-
KMHETHUYECKYI0 TEOPHI0 CTPOEHHS BEIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpelHEe KHHETHMYECKOM OHHEPruu TEIUIOBOIO JBW)KEHHS MOJEKYJT C
a0COJIIOTHOM TeMIlepaTypoi, MEpBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH
COXPaHEHMs AIEKTPUYECKOTO 3apsija, 3akoH KyrnoHa, mpu 3ToM pa3znuyarb
CJIOBECHYIO (POPMYJMPOBKY 3aKOHA, €r0 MareéMaTUYECKOE BBIPAKEHHUE U
ycioBus (IpaHUIlbl, 00JIACTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPUHLMIBI JACHCTBUS MallUH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ivyaTh YCJIOBUS HUX 0O€30MaCHOIO0
MCIIOJIb30BAHMSI B TIOBCETHEBHOM KU3HH;

BBINIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAHNIO (PU3NUECKUX SIBICHUM
U MPOLECCOB C UCIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX U3MEPEHUH, MpU
3ToM  (OopMyaupoBaTh MpodiaeMy/3ajady W TUIOTE3y  y4eOHOro
AKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000pYydOBaHMS,
IPOBOJMTH OMBIT U POPMYIUPOBATH BBIBOIBI;

OCYILUECTBIISAITh NpPSIMbIE W KOCBEHHBbIE H3MEPEHUsI (PUINYECKHUX
BEJIMYMH, TPU STOM BBIOMpaTh ONTHUMAJbHBIA CHOCOO HM3MEPEHHS U
UCIIOJIb30BATh U3BECTHBIE METO/bI OLICHKU MOTPEIIHOCTEN U3MEPEHMIA;

UCCJIEIOBaTh 3aBUCUMOCTH MEXAY (U3MUYECKUMU BEIUYMHAMH C
UCIIOJIb30BAHUEM TPSIMBIX H3MEPEHU, IPU HSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHUpOBAaTh pE3yJIbTaTbl IOJYYEHHOM 3aBHUCHUMOCTH
bu3MYeCKUX BEIWMYMH B BUJEC TaOIUI] U TpaduUKOB, AeNaTh BBIBOJBI IO
pe3yabTaram HCCIIeJOBaHUS;

coOntonate mpaBwiia 0O€30MacHOrO0 Tpyla NpH  MPOBEIECHUU
UCCJIEIOBAHUA B paMKax Yy4yeOHOro SKCIIEpUMEHTa, y4deOHO-
UCCIIEA0BATEIBCKOM M TPOEKTHOW JESATEIBHOCTH C HCIOJIb30BAHUEM
M3MEPUTEIBHBIX YCTPOICTB U 1a00PATOPHOTO 000PYIOBAHMS;

pemarb pacy€THbIE 3a7a4u C ABHO 33JaHHON (PM3HUECKON MOJEIBIO,
UCHIOJNIb3YSl (DU3MYECKHE 3aKOHbl M MPUHLMIBI, HAa OCHOBE aHajIu3a
YCIIOBHS 3a/1a4¥ BBIOMpPATh (HPU3MICCKYIO MOJIEIb, BBIACIATH (pU3NYECKUE
BEJIMYMHBI U (QOpMYJbl, HEOOXOAMMBIE ISl €€ pEIIeHUs, MPOBOIUTH
pacy€Tbl U OLICHUBATh PEATbHOCTH MOJIYYEHHOTO 3HAYEHUS (PU3NUYECKOI
BEJIMYMHBIL;

pemiatb ~ Ka4eCTBEHHbIE  3aJayd:  BBICTpPAMBAaTh  JIOTUYECKH
HEMPOTUBOPEUMBYIO IIEMOYKY PACCYKIEHUH C ONOpON HAa HW3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh MPU PEIIEHUU YYEOHBIX 3a/lad COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJOTMU A [OUCKA, CTPYKTYpPUPOBAHMS,
UHTEPHPETAMM M TNPEACTABICHUS Y4YeOHOM W HAy4YHO-NOIYJSPHOU
uH(OpPMALIMK, MOJYYEHHOW W3 Pa3IUYHBbIX HCTOYHHMKOB, KPUTHYECKH
aHAJIM3MUPOBATh MOITYYaEMYI0 HH(OPMALIHIO;

IPUBOJUTH MPUMEPHI BKJIAJA POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAyKd, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;



UCIIOJIb30BATh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU 1)1 o0ecriedeHus: 0€30MacHOCTU MpU OOpallleHUH ¢ pudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JJII COXPAHEHHSI 3J0POBbS U COOTIONECHHUS
HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKPY’KaIOIIEH Cpese;

paboTatk B rpynie ¢ BBINOJIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYIIIbl, pAllMOHAIBHO pacnpenessTh 00I3aHHOCTH
U IUIAHUPOBATh AESTEIBHOCTh B HECTAHJAPTHBIX CUTYALMSIX, aJ€KBAaTHO
OLICHUBATh BKJIAJl KaXJIOr0 W3 YYAaCTHUKOB TIpPYIIbl B PEIICHUE
paccMarpuBaeMoi IpoOIEMBI.

K kxoHny oOydenuss B 11 kjacce mNpeIMETHbIE pe3yJbTarbl Ha
0a30BOM YPOBHE JIOJIKHBI OTpa)karb CPOPMUPOBAHHOCTh y 00yHarOIIUXCS
YMEHUI:

JEMOHCTPUpPOBaTh Ha NPUMEPAX poJib U MecTo (U3MKH B
(bOpMHUpPOBaHUU COBPEMEHHOM HAy4YHOW KapTHHbBI MUpPA, B PAa3BUTUHU
COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IMPAKTUYECKOM AEATEIHbHOCTH
JIOZIEN, HEIOCTHOCTh U €UHCTBO (PU3MUYECKON KapTHHBI MUPA;

YUUTHIBaTh TPaHUIBl NPUMEHEHUS U3YYEHHBIX (U3UUYECKUX
MOJIEJIC: TOYEYHBIM JJIEKTPUYECKUN 3apsii, Jyd CBETA, TOYECYHBIN
UCTOYHUK CBETA, siiepHas MOJIEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO
s]ipa IpU pelIeHUH PU3NYECKUX 3a/1a4;

pacro3HaBaTh PU3NUECKUE SIBJICHUS (TIPOLIECCHI) U OOBACHATH UX HA
OCHOBE 3aKOHOB 3JIEKTPOJIMHAMHUKYU U KBAHTOBOM (DU3UKHU: BIEKTPUUECKas
IPOBOAMMOCTb, TEINIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEHCTBUSA
TOKa, B3aUMOJACHCTBUE MAarHUTOB, OJJIEKTPOMArHUTHAasT HWHAYKIIMS,
JNEHUCTBUE MAarHUTHOIO IOJISI HA TMPOBOJHUK C TOKOM M ABMKYIIUKCS
3apsill, DJEKTPOMAarHUTHbIE KoJeOaHWs W BOJIHBI, NPAMOJIMHEHHOE
pacnpoCTpaHEHHE CBETa, OTpPa)XKEHWE, MNpeJoMIIEHHEe, HUHTepdepeHIus,
nudpakius U NOJIIPU3ALIUS CBETa, JUCTIepCHs CBETa,
dotoanekrpuueckuii  3pdexr (potorddekr), cBeToOBOE AaBICHUE,
BO3HUKHOBEHHE JIMHEMYATOrO CIEKTpa aToMa BOAOPOAA, €CTECTBEHHAs U
UCKYCCTBEHHAs PaJOAKTUBHOCTH;

ONKCHIBATh M3YyYEHHBIE CBOWCTBA BeLIECTBA (AIEKTPUUYECKHUE,
MarHUTHbIE, ONTUYECKHE, SJIEKTPUUYECKYIO MPOBOIAUMOCTb PA3IHYHBIX
cpela) U DIEKTPOMAarHUTHbIE  sIBJIEHUS  (TIPOLIECCHI),  UCIOJb3Ys
(¢u3nuecKkue  BENIMYMHBL:  DJEKTPUYECKHA  3apsa], CHJa  TOKa,
AIIEKTPUUYECKOE HANPSHKEHHE, AJIEKTPUUECKOE COMPOTUBIEHHUE, Pa3HOCTb
NOTEHLIMAJIOB, D3JEKTPOJABIKYIIAsl CcuUjla, pabdoTa TOKa, WHIYKLIUA
MarHUTHOro mouisi, cuwia Awmmnepa, cwia JlopeHua, WHIYKTUBHOCTb
KaTYILIKH, SHEPrusl 3JEKTPUUYECKOr0 M MArHUTHOIO IMOJIEW, NEPUOA H
4yacToTa KoJjieOaHUN B KOJeOATeIbHOM KOHTYpe, 3apsij M CHjla TOKa B
IpOLIECCE TapMOHUYECKHX 3JIEKTPOMArHUTHBIX KojieOaHUid, (OKYCHOE
pPacCTOSHME W OINTHUYECKasl CUjla JIMH3bl, MPU ONHCAHUM MPABUIBHO
TPakToOBaTb  (PU3UUYECKUA CMBICI  HMCHOJB3YEMBIX  BEJIMYMH, HX
0003HAYEHUS] U €IMHHULIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(U3HYECKYIO BEIMYMHY C IPYTMMHU BETMYMHAMMU;

ONUCHIBATH N3YUYEHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIIONIb3YS
(¢u3NyuecKue BEJIMYMHBL: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, OJHEPrus M HMIOYJIbC (POTOHA, NEPHOA
NOJIypaciajia, SHEPrus CBsI3U aTOMHBIX SIAAEp, IPU ONKMCAHUU NPABUIBHO
TpakTOBaTb  (PU3UYECKUA CMBICI  HMCHOJB3YEMBIX  BEIMYMH, MX
0003HAYEHUSI U €IMHHULIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOILNE JAHHYIO



(U3HYECKYI0 BETUYHMHY C JIPYTMMHU BEIMYMHAMH, BBIYHMCIATH 3HAUEHUE
(bU3UYECKON BETMYUHBI;

aHAJIM3UpOBaTh (PU3UUECKHUE TMPOLECCHl U SIBICHMS, HCIONIb3Ys
¢u3nueckue  3aKOHbl WM NOpUHOUIBL  3akoH  Owma,  3aKOHBI
NOCJIEIOBATENIbHOTO U MapaJlIeIbHOTO COEIMHEHUS TIPOBOJIHUKOB, 3aKOH
Jxoyns—JleHna,  3akOH  JJEKTPOMATHUTHOW  MHAYKIHWHU,  3aKOH
IPSIMOJIMHEMHOTO PAaclpOCTPAHEHHUs CBETAa, 3aKOHbI OTPAXXEHUSl CBETAa,
3aKOHBI MPEJIOMJIEHUSI CBETA, YpaBHEHHE DiHIITEHHA 115 poTrorddekra,
3aKOH COXPAaHEHHsI HHEPruM, 3aKOH COXPAHEHUs UMITYJbCa, 3aKOH
COXpAaHEHHsI DJIEKTPUYECKOro 3apsija, 3aKOH COXPaHEHHUS MacCOBOIO
yucia, NocTynarel bopa, 3akOH pajgMOaKTHMBHOIO pacnajia, Mpu 3TOM
paznuyarh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTreMaThu4ecKoe
BBIPAKEHUE U yCIIOBUA (IpaHHULIbl, 00JIACTH) TPUMEHUMOCTH;

ONpEIENATh HalNpaBJIE€HUE BEKTOpa WHAYKIMM MarHUTHOTO MOJIs
IIPOBOJIHKMKA C TOKOM, CUJIbl AMriepa u cuibl JlopeHna;

CTPOUTh M ONMUCHIBaTh H300paXKEHUE, CO3AABAEMOE IIJIOCKUM
3€pKajioM, TOHKOM JTMH3011;

BBINIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAHNIO (PU3NUECKUX SIBICHUM
U MPOLECCOB C MCMOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI: MpU
3ToM  (OopMyaupoBaTh MpodiaeMy/3ajadyy W TUIOTE3y  y4eOHOro
AKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000pYydOBaHMS,
IPOBOJMTH OMBIT U POPMYIUPOBATH BBIBOIBI;

OCYILUECTBIISAITh NpPSIMbIE W KOCBEHHBbIE H3MEPEHUsI (PUINYECKHUX
BEJIMYMH, TPU STOM BBIOMpaTh ONTHUMAJbHBIA CHOCOO HM3MEPEHHS U
UCIIOJIb30BATh U3BECTHBIE METO/bI OLICHKU MOTPEIIHOCTEN U3MEPEHMIA;

UCCJIeI0BaTh 3aBUCUMOCTH (bu3nUecKux BEJIMYMH C
UCIIOJIb30BAHUEM TPSMBIX HW3MEPEHUH: TMpPU HSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHUpOBAaTh pE3yJIbTaTbl IOJIYYEHHOM 3aBHUCHUMOCTH
bu3MYeCKUX BEIWMYMH B BUJEC TaOIUI] U TpaduUKOB, AeNaTh BBIBOJBI IO
pe3yabTaram HCCIIeJOBaHUS;

coOntonate mpaBwiia 0O€30MacHOrO0 Tpyla NpH  MPOBEIECHUU
UCCJIEIOBAHUA B paMKax Yy4yeOHOro SKCIIEpUMEHTa, y4deOHO-
UCCIIEA0BATEIBCKOM M TPOEKTHOW JESATEIBHOCTH C HCIOJIb30BAHUEM
M3MEPUTEIBHBIX YCTPOICTB U 1a00PATOPHOTO 000PYIOBAHMS;

pemarb pacy€THbIE 3a7a4u C ABHO 33JaHHON (PM3HUECKON MOJEIBIO,
UCHIOJNIb3YSl (DU3MYECKHE 3aKOHbl M MPUHLMIBI, HAa OCHOBE aHajIu3a
YCIIOBHS 3a/1a4¥ BBIOMpPATh (HPU3MICCKYIO MOJIEIb, BBIACIATH (pU3NYECKUE
BEJIMYMHBI U (QOpMYJbl, HEOOXOAMMBIE ISl €€ pEIIeHUs, MPOBOIUTH
pacy€Tbl U OLICHUBATh PEATbHOCTH MOJIYYEHHOTO 3HAYEHUS (PU3NUYECKOI
BEJIMYMHBIL;

pemiatb ~ Ka4eCTBEHHbIE  3aJayd:  BBICTpPAMBAaTh  JIOTUYECKH
HEMPOTUBOPEUMBYIO IIEMOYKY PACCYKIEHUH C ONOpON HAa HW3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh MPU PEIIEHUU YYEOHBIX 3a/lad COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJOTMU A [OUCKA, CTPYKTYpPUPOBAHMS,
UHTEPHPETAMM M TNPEACTABICHUS Y4YeOHOM W HAy4YHO-NOIYJSPHOU
uH(OpPMALIMK, MOJYYEHHOW W3 Pa3IUYHBbIX HCTOYHHMKOB, KPUTHYECKH
aHAJIM3UPOBATH MOIYYAEMYI0 HH(OPMALIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3ivyaTh YCIOBUS HMX O€30IaCHOrO HCIOJIb30BAHUS B
MOBCEAHEBHOM JKU3HM;



IPUBOJUTH NMPUMEPHI BKIIAJA POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(U3HKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU 1)1 o0ecriedeHus: 0€30MacHOCTU MpU OOpallleHUH ¢ IpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, JJIs COXPAHEHHUSI 3J0POBb U COOIIONECHHUS
HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKPY’KaIOIIEH Cpesie;

paboTatk B rpynie ¢ BBINOJIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYIIIbl, pAMOHAIBHO pacupenessTh 00I3aHHOCTH
U IUIAHUPOBATh AESTEIBHOCTh B HECTAHJAPTHBIX CUTYALMSIX, aJ€KBAaTHO
OLICHUBATh BKJIAJl KaXJIOr0 W3 YYAaCTHUKOB TIpPYIIbl B PEIICHUE
paccMarpuBaeMoi poOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
HaumenoBanue KosinyecTBo yacos
Ne DJIeKTpOHHbIe (LM (ppoBHIE)
pa3aesoB U TeM KonTpoubHbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHBIC PeCypChl
NPOrpamMMmblI padoThI padoThI

Pazgen 1. DU3UKA U METOAbI HAYYHOTI'O ITO3HAHUA

L1 ®du3uKa U METOJIbI 5 bubmnoreka [IOK
] HAy4YHOI'O MO3HAHUS https://m.edsoo.ru/7f41b{72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bubnuoreka LIOK
2.1 Kusemarika > https://m.edsoo.ru/7f41bf72
bubmoreka [IOK
2.2 Jluamuia ! https://m.edsoo.ru/7f41bf72
73 3aKOHBI COXPAHEHUS 6 1 1 bubnmuoreka IIOK
’ B MEXaHHKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3gen 3. MOJIEKVYJIAPHAS ®U3UKA U TEPMOANHAMUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnmuoreka [IOK
' KUHETHYECKOMN https://m.edsoo.ru/7f41bf72
TEOPUHU
39 OCHOBBI 10 | bubaunoreka [IOK
’ TEPMOIMHAMUKH https://m.edsoo.ru/7f41bf72
3.3 ArperaTHblie 5 bubanorexa [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

COCTOSHHUA

IePEeX0/Ibl

Belectsa. ®a3oBrie

https://m.edsoo.ru/7f41bf72

Uroro no pa3neny

24

Paznea 4. JJIEKTPOANUHAMMUKA

[TPOTPAMME

bubmoreka [IOK
4.1 DueKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
ITocTossHHBIH
49 DIIEKTPUYECKUM TOK. 12 bubmotreka [TOK
’ Toxu B pa3nu4HbIX https://m.edsoo.ru/7f41b{72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO
YACOB I1IO 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KUIACC

HanmeHoBanmne KoanuecTBo yacos
Ne JIeKTPOHHBIE (HH(PPOBHIE)
pa3aeJioB U TeM KonTpoJsbHbie IIpakTuyeckue
n/n Bcero o0pa3zoBaTeJIbHBIC PeCypChl
NMPOrpamMMmbl padoThI padoThbI
Pazngen 1. JJEKTPOANHAMUKA
MarnurtHoe moie.
1.1 DeKTpoOMardHuTHas 11 1 3 Bubmiorexa IOK
’ p https://m.edsoo.ru/7f41c97¢
WHIYKIUS
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUS U BOJIHBI
Mexannueckue u
2.1 JIEKTPOMarHuTHEIE 9 1 Bubmiorexa IIOK
’ p https://m.edsoo.ru/7f41c97¢
KoJIeOaHus
Mexannueckue u
2.2 JIEKTPOMarHuTHLIE 5 1 Bubmiorexa IOK
’ p https://m.edsoo.ru/7f41c97¢
BOJIHEI
bubmuorexa IIOK
2. 10 3
3 Onmika https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 24

Paznen 3. OCHOBBI CHEITUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIIelIMaIbHON

3.1 TEOpUH 4 1 bubnmoreka [IOK
’ P https://m.edsoo.ru/7f41¢97¢
OTHOCHUTEIILHOCTH
Hroro no paspeny 4



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

Pasznen 4. KBAHTOBASA ®U3UKA

41 DJIeMEHTBI KBAaHTOBOM 6 bubmuorexa [IOK
' ONTHKHU https://m.edsoo.ru/7f41¢97¢
bu6moreka [IOK
4.2 4
Crpoetne atoma https://m.edsoo.1ru/7f41¢97¢
Bbu6muoreka IIOK
4.3 A 5
TOMHOC J/1pO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15
Paznen 5. JJIEMEHTBI ACTPOHOMUU U ACTPOOU3UKHU
51 DNeMEeHTHI ACTPOHOMHH . | bubmotexa [IOK
] 1 acTpoU3HKH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7

Pasnen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6oOmaroree 4 Bbu6moreka IIOK
' HOBTOPEHHE https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 ITPOI'PAMME



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




IHOYPOYHOE INTAHUPOBAHUME

10 KUIACC
Ne KoJsimuecTBo yacoB
JIeKTPOHHbIE
Hara nugposbie
nm | Tema ypoka KonTpoabHbie IIpakTHyeckue
Bcero U3y4YeHUs oOpa3oBareJibHbIE
/ paGoThI paGoThI
pecypcsl
n
®dusnka — HayKa 0 IPUPO/IE. bubnuorexa [IOK
1 Hayunble MeTo/1bl TO3HAHUS 1 04.09.2024 https://m.edsoo.ru/ff0c32e
OKPYIKAIOIIEro MUpa 2
Ponb 1 MmecTo ¢pusnku B
OpPMHUPOBaHUU
3)013 eMpeHHofI Hay4YHOU bubmorexa HOK
2 p e 1 06.09.2024 https://m.edsoo.ru/ff0c33e
KapTUHBI MHpA, B 6
MPAKTHYECKOM e TEIIbHOCTU a
JIronen
MexaHuueckoe JABIKEHUE.
OTHOCUTENBHOCTD bubanoreka [IOK
3 MEXAHUYECKOTO JBUKEHUSI. 1 11.09.2024 https://m.edsoo.ru/ff0c350
[lepemernienue, CKOpOCTb, 8
YCKOpPEHHE
PABHOMEDHOE bubaunoreka [IOK
4 P . 1 13.09.2024 https://m.edsoo.ru/ff0c362
MPSIMOJTMHEWHOE JIBFDKCHUE 0
PaBHOyCKOpeHHOE bubmmorexa [JOK
5 Y pu 1 18.09.2024 https://m.edsoo.ru/ff0c372
MPSIMOJTMHEMHOE JIBYKEHUE .



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

CB00OOIHOE ITaeHHE.

bubnuoreka [IOK

6 YckopeHue cBOOOTHOTO 20.09.2024 https://m.edsoo.ru/ff0c39c
mageHus c
KpuBonuneitHoe nBuXeHUE. bubmmorexa [JOK

7 JIBrm>keHue MaTrepuagbHOU 25.09.2024 https://m.edsoo.ru/ff0c3ad
TOYKH TI0 OKPY)KHOCTH a
[TpuHIIUTT OTHOCHUTEILHOCTH
TI'amanes. UaepnyuanbHbIe Eubmaorexa LJOK

8 ] pH . 27.09.2024 https://m.edsoo.ru/ff0c3be
cuctemsl otcyera. [lepBoiii g
3akoH HproToHa B
Macca tena. Cuna. [Ipunuun
CYIIEPHO3ULIMU cUiI. BTOpoi Bubmorexa HOK

9 ymep ’ p 02.10.2024 https://m.edsoo.ru/ff0c3be
3akoH HeroroHa s o
MaTepUaTbHON TOUKH B
Tperuii 3axon HeroroHa i Bubmmorexa LOK

10 p 04.10.2024 https://m.edsoo.ru/ff0c3be
MaTepUATBHBIX TOYCK 3
3aKOH BCEMUPHOTO
Tsarorenusa. Cuiia TSHKeCTH bubnnorexa LOK

11 ’ ’ 16.10.2024 https://m.edsoo.ru/ff0c3d0
[TepBast kocMu4eckas 0
CKOpPOCTH -
Cuita yopyroctu. 3akoH Bubmorexa HOK

12 yHpyr ' 18.10.2024 https://m.edsoo.ru/ff0c3el
I'yka. Bec tena N

13 | Cuna tpenus. Koapouiment 23.10.2024 bubmmoreka [IOK

Tpenus. Cuiia
COIPOTHUBIIEHUS pU
JBUKCHHMHU TENA B KUAKOCTU

https://m.edsoo.ru/ff0c3f7
6



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc

WJIN 1a3¢€

IToctynarensHoE 1
BpalllaTeJIbHOE IBH)KEHUE
a0COJIIOTHO TBEPIOTO Tea.

bubnuoreka [IOK

14 25.10.2024 https://m.edsoo.ru/ff0c41a
MowmenTt cunsl. [1nedo cunsbl. 6
YcenoBust paBHOBECHS B
TBEPJOTO TEJIA
Nmnynsc MarepruaibHOM
TOYKHU, CHCTEMBI
MaTepualbHbIX TOYEK. bubmorera HOK
15 30.10.2024 https://m.edsoo.ru/ff0c43d
Nmnynbe cumbl. 3akoH 6
COXpaHEHUs UMITYNbCA.
PeakTuBHOE ABMKEHHE
PaboTa 1 MOITHOCTD CHITBI.
Kunernueckas sneprus bubnmorexa [JOK
16 | MarepuaJbHON TOUKH. 01.11.2024 https://m.edsoo.ru/ff0c450
Teopema 00 u3MeHEHUN 2
KHMHETHYECKOW SHEPTUU
IToTeHmanbHas SHEPruUs.
IToreHumanbHas 3HEprus
. bubnunoreka [IOK
17 YHPYTO ACOPMHPOBAHHOf 06.11.2024 https://m.edsoo.ru/ff0c461
npyxuHsl. [loreHnuanpHas a
SHEPTHUA Tea BOIU3H B
MTOBEPXHOCTH 3EMITH
18 | IloTeHIManbHbBIC U 08.11.2024 bubmoreka [IOK

HCIIOTCHUIUAJIBHBIC CUJIBI.
CBs13b pabOTHI

https://m.edsoo.ru/ff0c478
c



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

HEIIOTCHIIMAJIbHBIX CHJI C
N3MCHCHHEM MEXaHUYIECKOM
SHEPIrUU CUCTEMBI TeJl. 3aKOH
COXpPaHEHUSI MEXaHUYECKOMN
SHEPIruu

19

JlaGopatopnas pabota
«HccnenoBanue cBs3n
paboThI CHITBI ¢ U3MEHEHUEM
MEXaHHUUYECKOW SHEPTUU Tea
Ha MPUMEPE PaCTHIKCHUS
PE3MHOBOTO KI'yTa

13.11.2024

20

KontpomnpHas pabora no
Teme «Kunemaruka.
JuHamuka. 3aKOHBI
COXpaHEHUsI B MEXaHUKE)

15.11.2024

bubmoreka [IOK
https://m.edsoo.ru/ff0c4b7
4

21

OcHOBHBbIE TIOJTOXKEHUS
MOJIEKYJISIPHO-KHHETHUE CKON
Teopun. bpoyHoBCKOE
nskenne. uddysus

27.11.2024

bubnuoreka [IOK
https://m.edsoo.ru/ff0c4dc
2

22

Xapakrep ABUKECHUS U
B3aUMOJEHUCTBUS YaCTHII
BelecTsa. Mozenu CTpoeHust
ra3oB, KUAKOCTEU U TBEPABIX
Te

29.11.2024

23

Macca monekyn. KonmnuectBo
BemecTBa. [locTosaaas
ABoraapo

04.12.2024



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74

24

TemtoBoe paBHOBECHE.
Temneparypa u e€
m3mepenue. [lkana
temneparyp Lleabcus

06.12.2024

25

Uneanpueiii ras B MKT.
OcHoBHOe ypaBHeHHEe MKT

11.12.2024

bubaunoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AbGconoTHas Temneparypa
KaK Mepa CpeHen
KHMHETUYECKOW SHEPTUH
JBUYKEHUS MOJIEKYII.
YpaBHeHnue Menpeneena-
Knaneiipona

13.12.2024

bubnaunoreka [IOK
https://m.edsoo.ru/ff0c511

€

27

3akoH JlanpToHa. ['a30BBIC
3aKOHEBI

18.12.2024

28

JlaGoparopHas pabota
«HccnenoBanue
3aBHCUMOCTHU MEXIY
napamMeTpamMH COCTOSIHUS
Pa3pEKESHHOTO Ta3ay

20.12.2024

29

N3onpoueccel B ueaibHOM
rase U ux rpapuueckoe
IIPEJICTaBICHUE

25.12.2024

bubnuoreka [IOK
https://m.edsoo.ru/ff0c570

€

30

BuyTpeHHss 3Heprus
TEPMOJMHAMUYECKON
CUCTEMBI U CIIOCOObI €€
n3meHeHnus. KomnuectBo
TEIJIOTHI ¥ paboTa.

27.12.2024

bubmoreka [IOK
https://m.edsoo.ru/ff0c595
2



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde

BuyTpeHHss 3HEeprus
OJHOATOMHOTO HJI€aIbHOIO

rasa
bubmuoreka [IOK
31 | Bunasl Terionepenaun 09.01.2025 https://m.edsoo.ru/ff0c5¢c3
6
VaenbHasg TEMIOEMKOCTh
BeniecTBa. KonmnyecTso bubmmorexa [OK
32 | TemaoThl MpU 15.01.2025 https://m.edsoo.ru/ff0c5¢c3
Temonepeaaye. 6
A trnabaTHBIN MPOIIECC
[TepBbIii 3ak0H
13 TEPMOAMHAMUKHU U €TO 17.01.2025 bubnaunoreka [IOK
[IPUMEHEHUE K https://m.edsoo.ru/ff0cSefc
M30MIpoIeccam
HeobOparumMocTs mporieccoB bubnmorexa [JOK
34 | B npupone. Bropoii 3akoH 22.01.2025 https://m.edsoo.ru/ff0c623
TEPMOJAMHAMUKH 0
. bubnuoreka [IOK
35 HpHHHHI} aericrsis u K11 24.01.2025 httns://m.edsogru/ffOc600
TETIOBON MAITUHBI X
36 | Iuxn Kapuo u ero KII1/] 29.01.2025
37 DKoJoruyecKre npoosieMbl 31.01.2025
TEIJIOYHEPTETUKHI
O6o0marmuil ypok bubnanoreka [IOK
38 | «MonekynspHas pusuka. 05.02.2025 https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOJIMHAMUKI» 8
39 | KontponbHas paboTa 1o 07.02.2025 bubmmoreka [IOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

teMe «MonekynspHas
¢usuka. OCHOBBI
TEPMOJMHAMUKN

https://m.edsoo.ru/ff0c6a5
0

[TapooGpazoBanue u

bubnaunoreka [IOK

40 KoHAeHcanus. Ucnapenue u 12.02.2025 https://m.edsoo.ru/ff0c63b
KHIICHUE 5
AOcomoTHaS 1 bubnaunoreka [IOK
41 OTHOCHUTEJIbHAS BIAXKHOCTh 14.02.2025 https://m.edsoo.ru/ff0c64d
Bo3ayxa. HacelleHHbII n1ap 8
Tsépnoe teino.
Kpucrannuueckue u
aMopdHBIC Tea. bubnuorexa [IOK
42 | AHU30TpONMS CBOWCTB 26.02.2025 https://m.edsoo.ru/ff0c65f
Kpuctamios. XKuakue 0
kpuctaisl. CoBpeMEHHbIE
MaTepHUaIbl
[LnaBnenue u
KpUCTAJTU3alus. YelbHas bubmorera [JOK
43 28.02.2025 https://m.edsoo.ru/ff0c670
TETUIOTA TIJIaBJICHHUS. g
CyOnmumanus -
YpaBHEHHE TEIOBOTO brbmorexa HOK
44 05.03.2025 https://m.edsoo.ru/ff0c682
Oananca 0
DJexTpu3aIus Teq.
DnekTpuyeckuit 3aps. Jsa bubmorexa HOK
45 07.03.2025 https://m.edsoo.ru/ff0c6bc

BHU1a BHCKTpI/I‘-IeCKI/IX
3apsiioB

C



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50

ITpoBOMHUKH, TUIIEKTPUKU
Y TIOJYIIPOBOIHUKH. 3aKOH

bubnumoreka [IOK

46 12.03.2025 https://m.edsoo.ru/ff0c6be
COXpaHEHUS AIEKTPHUUECKOTO .
3apsa
B3aumoneiicTBue 3apsaaoB. Bbubnuoreka [IOK

47 | 3akon Kynona. Toueunsrit 14.03.2025 https://m.edsoo.ru/ff0c6ce
AIIEKTPUUECKUH 3apsiz 4
Hanpsoxk€aHOCTh
AIIEKTPUYECKOTO TOJIS. bubmmorexa [JOK

48 | TlpuHIMI CYNIeprO3ULIUNA 19.03.2025 https://m.edsoo.ru/ff0c6df
AIIEKTPUYECKUX TOJEH. 2
Jluany HanpsHKEHHOCTH
Pabora cun
AIIEKTPOCTATUYECKOTO TOJIS. brbmorexa HOK

49 21.03.2025 https://m.edsoo.ru/ff0c6f0
[Torenuman. PazHocts 0
MOTEHIIMAJTIOB
[IpoBOAHUKH U AUDIICKTPUKHU
B I;HeK’ll“[pOCTaTI/IieCKOM Eone. bubmorexa HOK

50 26.03.2025 https://m.edsoo.ru/ff0c701
Jwuanexrpudeckas 3
MIPOHUIIAEMOCTh
DNEeKTPOEMKOCTD. bubmorexa [IOK

51 28.03.2025 https://m.edsoo.ru/ff0c712
Konnencarop 6
ONEKTPOEMKOCTD MIIOCKOTO bubmmoreka [IOK

52 | xoHpaeHcaropa. DHeprus 02.04.2025 https://m.edsoo.ru/ff0c72¢
3apsHKEHHOTO KOHJEHCATopa 0

53 | JlabopartopHas pabota 04.04.2025



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

"U3mepenue
3JIEKTPOEMKOCTH
KOHJeHcaropa'

54

[TpuHIMn AeicTBUS U
MIPUMEHEHNE KOHJIEHCATOPOB,
KOIIMPOBAJILHOIO armapara,
CTPYHHOTO TIPUHTEpA.
DJIeKTpOCTaTHYECKas
3allMTa. 3a3eMJICHHE
IEKTPONIPHOOPOB

16.04.2025

55

DNEeKTpUYECKUH TOK,
YCIIOBHS €70
CYILIECTBOBAHUS.
[Tocrosiuubiii Tok. Cuna
Toka. Hanpspkenue.
Conportusnenue. 3akoH Oma
JUISL yYaCTKA LETH

18.04.2025

56

[TocnenoBarensHoeE,
napaielbHOe, CMEIIaHHOE
COEZIMHEHUE MTPOBOTHUKOB.
JlaboparopHas pabora
«/3ydyeHne cMeIanHoro
COCIMHEHUS PE3UCTOPOBY

0.5

16.04.2025

bubmoreka [IOK
https://m.edsoo.ru/ff0c74f
0

57

Pabota u momHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenua

18.04.2025

bubnuoreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3axkon OMa U1 MOJTHOU

0.5

23.04.2025

bubmuoreka [IOK
https://m.edsoo.ru/ff0c7ae



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

(3aMKHYTOI) 37EKTpUYECKOM
uenu. KopoTkoe 3aMbIKaHUE.
JlaGopatopnas pabota
«M3mepenue IJ1C
MCTOYHHKA TOKA U €ro
BHYTPEHHETO
COTIPOTHUBIICHUS

1S

59

DneKTpoHHAas! TPOBOAMMOCTh
TBEPBIX METAJIIOB.
3aBHCHUMOCTH
CONPOTHUBJICHUSI METAIIIOB OT
TEeMITepaTypPhI.
CBEPXIIPOBOUMOCTD

25.04.2025

60

DNEeKTpUYECKUI TOK B
Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITYYKOB

30.04.2025

61

ITonynpoBogHUKH, UX
COOCTBEHHAs U MIPUMECHas
poBoaUMOCTh. CBOMCTBA P
—n-Tiepexo/a.
IToynmpoBOHUKOBBIE
npuOOpPHI

02.05.2025

bubnuoreka [IOK
https://m.edsoo.ru/ff0c84a
e

62

DNEeKTpUYECKUil TOK B
pacTBOpax U pacriaBax
SIIEKTPOITUTOB.
DNeKTpoIUTUYECKast
JIACCOLMaNus. DIEKTPOJIN3

07.05.2025

bubnuoreka [IOK
https://m.edsoo.ru/ff0c82b
a



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c7ae0

DJNIEKTPUYECKUH TOK B ra3ax.
CaMoCTOSTEIbHBIN U bubmmorexa LHOK
63 N 1 09.05.2025 https://m.edsoo.ru/ff0c84a
HECaMOCTOSITENIbHBIN pa3psi. .
Mouuus. [Tnasma ~
DrexTpuyeckue mpudopsl U
YCTPOWCTBA U UX BuG 10K
nOIMoTeKA
64 | mnpakTHYECKOE MPUMEHEHUE. 1 14.05.2025 hitps://m.edsoo.ru/f0c86fc
[IpaBuna TeXHUKH
0€30MacHOCTH
. bubnuoreka [IOK
06006
65 ODIHATOTIII YPOK 1 16.05.2025 https://m.edsoo.ru/ff0c88b
«DNEeKTPOTUHAMUKAY .
KontponpHas pabora no
TeMe «DNEKTPOCTaTHKA.
ITocTOSHHBIN 2TIEKTPUYECKUI
TOK. TOKM B pa3nuyuHBIX bubmorera HOK
66 ' . 1 21.05.2025 https://m.edsoo.ru/ff0c8a8
cpenax» /Beepoccuiickas .
MpOBEpOYHAs paboTa npu B
MIPOBEJICHUH Ha OYMa)KHOM
HOCHTEIIE
Pe3epBHbIii ypoK. bubnmorexa [IOK
67 | KourponbHas paboTa 1o 1 23.05.2025 https://m.edsoo.ru/ff0c8c5
teme "DIeKTpouHaMuKa" 6
Pe3epBHbIii ypoOK.
bubnunoreka [IOK
i 1 .05.
68 | OGobmarompii ypox no 23.05.2025 https://m.edsoo.ru/ff0c8f6c
temam 10 knacca
OBIIEE KOJIMYECTBO 68

YACOB 11O ITPOI'PAMME



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

11 KUIACC

Ne KosimuecTBo yacoB
JJIeKTPOHHbIE
Hara uudpoBbIe
n | Tema ypoka KonTpoubHbIe IIpakTHyeckue
Bcero U3y4YeHUs oOpa3oBareJibHbIE
/ paGoThI paGoThI
pecypchl
n
[TocTostHHBIE MATHUTHI M KX
B3aMMOJICHCTBHE.
MarnutHoe nosne. Bekrop bubmorera HOK
. ) 1 04.09.2024 https://m.edsoo.ru/ff0c977
MarHuTHON MHIYKIIUH. 2
JluHUY MarHUTHOM a
WHIYKITAH
MaruauTHO€ 1oJie
MPOBOAHUKA C TOKOM. OTBIT b K
POBOX ' 1 06.09.2024 nonmoteka 1O
Opcrena. Bzaumoneiictue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaboparopHas pabora Euts LIOK
noIMoTeKa
4 1 1 11.09.2024
(VISYHICHHC MATHATROTO https://m.edsoo.ru/ff0c98fe
T10JISI KATYIIKK C TOKOMY
JleiicTBME MArHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM.
Cuna Amnepa. BuG OK
JlaGoparopHast pabota 1 1 13.09.2024 nonHoreka 11

«HccaenoBanue 1elcTBUA
HOCTOSHHOI'O MarHuTa Ha
pPaMKy C TOKOM»

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778

JleiicTBME MArHUTHOTO TOJIS
Ha JBIKYIIYIOCS
3apsuKeHHYI0 yactuily. Cuma
Jlopenna. Pabora cuibl
Jlopenia

18.09.2024

bubanoreka [IOK
https://m.edsoo.ru/ff0c9df4

DIeKTPOMarHUTHas
uHayKius. [Totok BekTopa
MarHuTHON uHAYKUHK. I/(C
UHIYKIUU. 3aKOH
AIIEKTPOMAarHUTHOM
nHaykuuu Dapanes

20.09.2024

JlaGopatopnas pabota
«HccnenoBanue siBIeHUS
AJIEKTPOMATrHUTHOM
WHTYKITUIDY

25.09.2024

bub6moreka [IOK
https://m.edsoo.ru/ff0cal5
0

NunykTuBHOCTS. SIBIeHUE
camounaykiuu. 3C
CaMOMHIYKIIMU. DHEPIusi
MAarHUTHOTO MOJIs KaTYIIKH
C TOKOM.
DIEKTPOMArHUTHOE TIOJIe

27.09.2024

but6moreka [IOK
https://m.edsoo.ru/ff0ca60
0

TexHu4yecKkue ycTpoucTsa u
WX IPUMEHEHUE:!
IIOCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMAarHUTHI,
JNIEKTPOJBUTATEND,
YCKOPHTEIH 3JI€MEHTAPHBIX
YaCTULl, MHAYKIIMOHHAS

02.10.2024



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0c9df4

II€Yb

Ob6o06maromuit ypok
<<MaF;HPITHI(I)Ie no}JIIPe. bubmorexa [IOK
10 04.10.2024 https://m.edsoo.ru/ff0cab8
DneKTpoMarHuTHast )
VHIYKLIHSD
KontponpHnas pabora o
Teme «MarauTHoe mosie. bubmorexa HOK
11 16.10.2024 https://m.edsoo.ru/ff0cad5
DNeKTpOMarHUTHas 2
WHIYKIHSD
CBoOOHBIE MEXaHUYECKUE
konebanus. ['apmonnveckue BuGmorexa LIOK
12 | xonebaHus. YpaBHEHUE 18.10.2024 hits:/m.edsoo.ru/f0cafls
TapMOHHYECKHX KoJeOaHuH.
[IpeBpaiieHue sHeprun
JlaGoparopHast pabota
«HccnenoBanue
|3 | 3aBucuMocTH Hepvnona 73.10.2024
MaJbIX KolleOaHuit rpy3a Ha
HUTH OT JUTHHBI HUTH U
MAacCCBhI Tpy3a»
14 | KonebarenbHblil KOHTYP. 25.10.2024 bubnuorexa LIOK

CBobonHbIe
AIIEKTPOMArHUTHBIC
KoJ1e0aHus B U€aIbHOM
KoJIe0aTeIbHOM KOHTYpE.
AHaorus Mexuay
MEXaHUYECKUMH U

https://m.edsoo.ru/ff0cb82
0



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82

BHGKTP OMAaroHuTHbBIMHU
KOJIEOaHUAMU

15

®opmyna Tomcona. 3akoH
COXpaHCHUA SHCPTHUU B
ujiealIbHOM KoJie0aTreIbHOM
KOHTYpE

30.10.2024

bubnuoreka LIOK
https://m.edsoo.ru/ff0cb9c
4

16

[Ipencrasnenue o
3aTyXarluX KoJIeOaHUsX.
BrinyxeHnbie
MeXaHUYeCKHUe KoJeOaHusl.
Pe3onanc. BeinyxaeHHbIe
AIEKTPOMAarHUTHBIC
KoeOaHus

01.11.2024

bubnmuoreka [IOK
https://m.edsoo.ru/ff0cbb8
6

17

[IepemeHHBIN TOK.
CunycouganbHbIN
IIEPEMEHHBIN TOK.
MouHOCTh EPEMEHHOTO
TOKa. AMIUIUTYJHOE U
JIEUCTBYIOLIEE 3HAUCHHUE
CHJIBbI TOKA Y HANPSDKEHUS

06.11.2024

bu6mnoreka [IOK
https://m.edsoo.ru/ff0cbd3
4

18

Tpaucdopmarop.
[IpousBozacTso, nepenaya u
notpebneHne
JIEKTPUYECKON SHEPTUH

08.11.2024

19

VYerpoiicTBo 1
IIPAaKTUYECKOE IIPUMEHEHNE
JJIEKTPUYECKOTO 3BOHKA,

13.11.2024

bubmoreka [IOK
https://m.edsoo.ru/ff0cc32
4



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

reHepaTopa MepeMeHHOT0
TOKAa, THHWHN
3JIEKTporepenad

20

DKOJIOTUYECKUE PUCKH TTPU
IPOU3BOJICTBE
anekTposHeprun. Kynsrypa
MCTIONIb30BaHMS
ANIEKTPOIHEPTUH B
TIOBCETHEBHOM YKU3HU

15.11.2024

21

MexaHudecKkue BOJHBI,
YCIIOBHSI paclipoOCTPaHEHHUSI.
ITepuoa. CxkopocTb
pacrpocTpaHeHus U AJIMHA
BoJHEL. [Tomepeunsie u
MPOJIOJIbHBIE BOJIHBI

27.11.2024

bu6muoreka [IOK
https://m.edsoo.ru/ff0ccas4

22

DNeKTpOMarHUTHbHIE BOJIHBI,
HX CBOWCTBA U CKOPOCT.
[ITxana 3neKTpOMarHuTHBIX
BOJIH

29.11.2024

bu6muoreka [IOK
https://m.edsoo.ru/ff0ccfel

23

3Byk. CKOpOCTB 3BYKa.
I'pomkocTs 3ByKa. BricoTta
ToHa. TeMOp 3ByKa

04.12.2024

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cccOc

24

[IpuHUMIIBI paIUOCBS3U U
TeJaeBuacHNA. PazBuTne
CPEACTB CBSI3H.
Panmonoxarms

06.12.2024

25

KonTponsHas pabora

11.12.2024

bubmoreka [IOK



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cca54

«Kosebauus v BOJTHED)

https://m.edsoo.ru/ff0cc6{8

[IpssmonuueiiHOE
pacnpocTpaHeHue CBeTa B

bubmuoreka [IOK

26 | omHOpPOAHOII cpere. 13.12.2024 https://m.edsoo.ru/ff0cd35
ToueuHbIll NICTOYHUK CBETA. 0
JIyu cBera
OTtpaxeHue cBeTa. 3aKOHBI
OTpakeHHUs CBETa. bubmorexa HOK
27 . 18.12.2024 https://m.edsoo.ru/ff0cd4e
[TocTpoenue nzo0paskeHu 0
B IUIOCKOM 3€pKajie
[Ipenomnenue cpera.
[TonHoe BHYTpeHHEE Bu6morexa LIOK
28 | orpaxenue. [IpenenbHblit 20.12.2024 https:/m.edsoo.rw/f0ed7f6
yTOJI TIOJTHOTO BHYTPEHHETO
OTpaKCHUS
JlaboparopHas pabora bu6muorexa [IOK
29 | «M3mepenue nokasareins 25.12.2024 https://m.edsoo.ru/ff0cd67
TIPEJIOMIICHUS CTEKJIa)» a
JInnzsl. [locTpoenue
n300paKeHUH B JINH3E. bubmorexa HOK
30 . 27.12.2024 https://m.edsoo.ru/ff0cdd1
dopmyna TOHKOW JINH3BI. .
YBEJIIMUECHUE JIMH3bI B
Jlabopatopnas pabota
31 | «HccnenoBanue cBOMCTB 10.01.2025
M300paKeHU B JIMH3AX»
32 | Hucnepcus cgerta. 15.01.2025

CI10KHBIN cocTaB OeJIoro



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8

cgeta. L[Ber. JIabopaTopHas
pabora «Habmonenue
JIMCIICPCHH CBETA»

WNurepdepennus crera.

bubnuoreka [IOK

33 | Judpaxius cBera. 17.01.2025 https://m.edsoo.ru/ff0ced2
JubpakunonHas perérka 2
II

34 ONEPEYHOCTH CBETOBBIX 22.01.2025 bubmmorexa [IOK
BosH. [lonsipu3zanms ceera https://m.edsoo.ru/ff0cf02e
OnTryeckue npudoOpsl U

35 | ycTpoMcTBa M YCIOBHS UX 24.01.2025
0€301aCHOT0 MPUMEHEHHUS
I'panuiibl npuMeHUMOCTH

16 KJIaCCUYECKOMN MexaHHKI/IU. 29.01.2025 but6moreka [IOK
[Toctynarsl crienuanbHON https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIHHOCTH
OTHOCUTENBHOCTh

37 OJTHOBPEMEHHOCTHU. 31.01.2025 bubnmuoreka [IOK
3amensieHue BpEMEHU U https://m.edsoo.ru/ff0cfad2
COKpAIICHHE JITTUHBI
OHeprus U UMILYIIbC

38 PETATUBUCTCKOM ‘laCTI/IIIUI)I. 05.00.2025 bubnuorexa [IOK
CBs13b Macchbl € IHEpTUEH U https://m.edsoo.ru/ff0cfc68
AMITYJIbCOM. DHEPTHsI TIOKOSI
KontponpHas pabora

O .0
39 «Ontuka. OCHOBEI 07.02.2025 bubanoreka [IOK

CIIELMAJIbHON TEOpUU
OTHOCHUTEIIBHOCTH

https://m.edsoo.ru/ff0cf6f0



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

®otonsl. Popmyna [1nanka.

bubmuoreka [IOK

40 DHeprus ¥ uMnyibe hoToHa 12.02.2025 https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIICIOBAaHUE Eutmiorexa LIOK
41 ¢dorordpdexra. OnbiTel A. T 14.02.2025 hitps://m.c dsolj /0ol
CroseroBa
3akoHnbl poTodrdhdekra.
YpaBHeH%/)Ie Bﬁ(lb;i)JTeﬁHa IS Bubmiorexa [IOK
42 26.02.2025 https://m.edsoo.ru/ff0d015
dhotorpdexra. «KpacHas .
rpanunay Gororddekra B
HaBnenne cBeta. OnbiTh 11. but6moreka [IOK
43 H. Jlebenesa. XumMuueckoe 28.02.2025 https://m.edsoo.ru/ff0d04a
JIEVICTBUE CBETA 6
TexHuyeckue ycTpoucTsa u
MPaKTHYECKOE MPUMEHEHHE:
44 | dorosnemeHt, (OTONATIUK, 05.03.2025
conmHeuyHas 6arapes,
CBETOMO]T
Pemntenue 3amad no teme Bubmmoreka I_IOK
45 «DneMeHThI KBAHTOBOM 07.03.2025 https://m.edso0.ru/ff0d030
ONTUKH 2
Monens aroma ToMmcoHa.
OmnsiThl Pesepdopraa mo bubmorexa HOK
46 12.03.2025 https://m.edsoo.ru/ff0d091
PACCeSTHHUIO Ol-4aCTHII. .
[aneTapHasi MOJIENTb aTOMa -
but6moreka [IOK
47 | THoctynaret bopa 14.03.2025 https://m.edsoo.ru/ff0d0afa
48 M3nydeHue u norioneHne 19.03.2025 bub6moreka [IOK



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16

(hOTOHOB IpH Mepexoje
aToma ¢ OJJHOTO YPOBHS
SHEpPruu Ha pyroi. Buabl
CIEKTPOB

https://m.edsoo.ru/ff0dOafa

49

BoaHoBEIE cBOMCTBA
yactull. Bonnsl 1e bpois.
KopnyckyinsipHO-BOTHOBOM
nyanu3M. CHIOHTaHHOE 1
BBIHY)KJICHHOE M3JIYYCHHE

21.03.2025

bubmuoreka [IOK
https://m.edsoo.ru/ff0d0ca
8

50

OTKpBITHE
panroakTUBHOCTH. OMBITHI
Pezepdopna o
OTIpeICIIEHUIO COCTaBa
pPaAMOAKTUBHOTO U3JTyUCHUS

26.03.2025

bu6muoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiictBa anba-, 6era-,
ramMmMa-usiydeHus. Binusaue
pPaZMOaKTUBHOCTH Ha
KHBBIEC OPraHU3MBbI

28.03.2025

52

OTKpbITHE IPOTOHA U
HEWUTpoHa. M30TOmBIL.
Annda-pacna.
DNEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacna.
['amma-u3nyueHue

02.04.2025

bubmnoreka [IOK
https://m.edsoo.ru/ff0d116
2

53

OHeprus CBA3U HyKJIOHOB B
anpe. SinepHsle peakuum.
S nepHbIil peakTop.

04.04.2025

bubmoreka [IOK
https://m.edsoo.ru/ff0d135
6



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa

[IpoGneMsl, MepCreKTUBHI,
IKOJIOTUIECKUE ACTICKTHI
SIEPHOW YHEPTETUKHU

54

DneMeHTapHbIC YaCTHUIIBI.
OTKpBITHE TO3UTPOHA.
Mertoasl HAOMIOAEHUS U
perucTpanumn
3JIEMEHTAPHBIX YACTHII.
Kpyrnslii cton
«DyHaaMeHTaIbHbIE
B3auMojieiicTBUs. EquHCTBO
(hU3MYEeCKO KapTUHBI
MHUpPay

16.04.2025

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0d0e3
8

55

Dtanbl pa3BUTHS
actpoHomuu. [Ipuknagnoe u
MHPOBO33PEHUECKOE
3HAUYE€HUE acTpoHOMUU. Bup
3Bé31HOr0 Heba. Co3Be3nus,
sIpKUE 3BE3/1bl, TUTAHETHI, UX
BUJIMMOE JIBMKCHHE.
CoiHeuHas cucTrema

18.04.2025

56

Comuare. Conaeunas
AKTUBHOCTD. ICTOYHUK
sHeprun CoJiHIA U 3BE3]

23.04.2025

57

3BE31BI, X OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3BI
TJIaBHOU
MOCJICA0OBATEIEHOCTH.

25.04.2025



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

BnytpenHee cTpoenue
3BE31. CoBpeMEHHbIE
IIPEICTaBICHUS O
IIPOUCXOKIACHUHA U
sposonny CostHIa U 3BE311

58

Mnuneunsiit [Iyte — Hama
TI'amaktuka. Ilomoxkenue u
nemwxkenne CoHIla B
TI'anaktuke. I'amakTukm.
UYEpHbie AbIPHI B apax
raJJaKTHUK

30.04.2025

59

Bcenennas. Pazberanue
rajaktuk. Teopus
Bbonwmioro B3psiBa.
PenukroBoe usnyuyenue.
MerarajgakTuka

02.05.2025

60

Hepemennsie mpo0ieMsl
ACTPOHOMHUHU

07.05.2025

61

KontponpHas pabora
«IJIeMEHTBI aCTPOHOMMH U
acTpOohU3HKID)

09.05.2025

62

O6o6maromuii ypok. Ponb
(U3HUKHU U aCTPOHOMUH B
IKOHOMHYECKOM,
TEXHOJIOTUTIECKOM,
COLMAJIBHOM U 3TUYECKON
chepax esITeIbHOCTH

14.05.2025




YCI0BCKa

63

Ob6o06maromuii ypok. Poib
MeCTO (GU3UKH U
ACTPOHOMHU B
COBPEMEHHOU HAyYHOUH
KapTHHE MUpa

16.05.2025

64

O6o06maromuii ypok. Posb
(bu3mvecKoit TeOpUM B
(hopMupoBaHuU
MPEACTABICHUH O
(bu3nueCcKoil KapTHHE MUpa

21.05.2025

65

O6o0maromuii ypok. Mecto
(u3MUeCKOi KapTHHBI MUpa
B 001IEM psy
COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEICTABICHUI O
IPUPOJIS

23.05.2025

66

PesepBHBIil ypOK.
MaruauTtHO€ mosne.
DJneKTpoMarHuTHas
WHIYKIHS

16.05.2025

67

PesepBHbliii ypok. OnTuka.
OcCHOBBI CHIELIMATIBHOM
TEOPUU OTHOCUTEIBHOCTH

21.05.2025

68

Pesepnsiii ypok. KBanToBas
¢bu3uka. DIeMeHTHI
ACTPOHOMUU U aCTPOPU3NKHU

22.05.2025

bubnuoreka [IOK
https://m.edsoo.ru/ff0d178
4



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYUEHUKA

» Gusuka, 11 xknacc/ Maxumes IJ1., Byxosues b.b., Hapyrun B.M.; non
penakuueit [lapdentreBoit H.A. AkninonepHoe o6miectso «3narenbcTBo
«IIpocBemieHue»

» Guzuka, 10 kinace/ Msikuies I5., Byxosues b.b., Corckuii H.H.; mox
penakuueit [lapdentreBoit H.A. AkuinonepHoe obmiectBo «3narenbcTBo
«IIpocBemieHue»

HCT

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

[Tpumepnsbie pabourie mporpaMMsbl o PU3MKe

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

DneKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI
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