i

~~— MHMHHCTEPCTBO IIPOCBEIIEHHS POCCHICKOU ®EJEPAIINNA
MuuucTEpCTBO oﬁpgsosgunn 1 Hayku Pecny6ankn {arecran
L r Liepl e repeet) fantore™
l\If;OY/«‘Im/lapcKaﬂ COII»Nel

MKOY "Yunapckas COI Nel"

PACCMOTPEHO COI'JTACOBAHO

Ha 3acefianuu MO 3am .qup. o YBP
| Ocmanopa P .K

I‘yca(éaa (g.M Nel ot «31» 08 2023 r.
Nel ot'«31» 08 2023 1.

PABOYAS TIPOI'PAMMA
(ID 777958)

yueOnoro npeavera «®u3nka. bazoBbiii ypoBeHb»

JULs1 00YYAIOIMXCS 1011 KIIACCOB

cYmnap  2023r.



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTeNbHOW Hporpammel, mnpeactaBieHHbIXx B OI'OC
COQO, a Ttakxke ¢ yuérom ¢enepaibHON paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3aluaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopepxaHue mnOporpaMMbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpPOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyaromuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3MKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-ESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yjibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJWMOCTh pealu3aluyd MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4eOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (U3HUKHU: JTUYHOCTHBHIE,
MeTarnpeaIMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «Ousnka» mo rogaM o0yyeHHs..

dusnka Kak Hayka O HauOojee OOLIMX 3aKOHAxX IpPHUPOJIbI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LLkonpHBIN Kype PU3HKH — CHCTEMOOOpa3y IO
JUIS €CTECTBEHHO-HAYYHBIX YYE€OHBIX IPEIMETOB, OCKOIbKY (PU3NUYECKHE 3aKOHbBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
buzmdeckoir reorpadueri u  acTtpoHommeil. Mcmonb3oBaHWE U AKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DSHEPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
W3yuyeHne (QU3MKH BHOCUT OCHOBHOW BKJaa B (POPMHpPOBAHHE E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHM MPUMEHSThH
HAy4YHBII METO]I TO3HAHHUS IIPU BBIIOJHEHUH UMM Y4€OHBIX HCCIEIOBaHUM.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Iero oOpa3oBaHUs
MOJIOXKEH pAI WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
IIOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCS JOTUYECKH
3aBEPIUIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3AesioB (PU3MKHU, BKIIIOUAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (QU3HKU
o0ObeUHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
dopmMupoBaHuE MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEUIECTBE H
noJie.

Hoes eymanumapuzayuu. BEE peanuzanus TpeAnojiaraeT HCIOIb30BaAHUE
TYMaHUTApHOTO TOTEHIMANa (U3NYECKOW HAyKH, OCMBICICHHE CBSI3U DPa3BUTHS
¢u3uku ¢ pa3BuTMeM oOOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH M SKOJIOTHYECKUMHU MPOOIEMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Guzuku npenmnosiaraet
3HaKOMCTBO C ITUPOKAM KPYTOM TEXHHYECKHUX U TEXHOJIIOTUYECKUX MPUIIOKEHUI
M3yYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJICp)KaHUs, TMOCBSIMIEHHBIX OJKOJOTHYECKUM MpoOiieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJOTHH, a TaKkkKe OOCYKICHHS
npo0JieM palMOHAIBHOTO MPUPOJONOIB30BaHUS U IKOJIOTMUECKONH O0€30aCHOCTH.

CrepxHEBBIMH 3JIEMEHTaMH Kypca (DM3WKHM HA ypOBHE CpPETHETO OOIIero
o0Opa3oBaHus SBISIIOTCS (u3mueckue Teopur ((HopMHUpOBaHHE TPEACTABICHUH O
CTPYKTYpE TOCTPOCHUSI PUBNIECKONW TEOpUH, poJid (yHIaMEHTAIBHBIX 3aKOHOB H
NPUHIMTIOB B COBPEMEHHBIX MPEJACTABICHUSAX O TMPHUPOJAE, TPaHHIAX
OPUMEHUMOCTA TEOPHM, IJisi ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUH U
IIPOIIECCORB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJAX0] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronmxcs.
s Ga3oBoro ypoBHS Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMBbI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M J1Aa0OpaTOpPHBIX padoT,
KOTOpBIE B Mporpamme 1o ¢u3uke oObEIUHEHBI B OOIIUH CIHUCOK YUYEHHUYECKUX
paKTUYECKUX paboT. BeijeneHne B yka3zaHHOM IepeyHe J1abopaTOpHBIX pador,
OPOBOAMMBIX JJIi KOHTPOJSI U OIICHKH, OCYIIECTBISETCA yYaCTHUKAMHU
o0pa30BaTeIbHOTO TPOIECCa HCXOAS U3 OCOOCHHOCTEW IUIAHUPOBAHUS W
ocHamieHus kabunera ¢Gusuku. Ilpm osTOoM oOecreumBaeTcss OBIANICHUE
O0y4aloUIMMHCS YMEHHUSIMHU NPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKMX BEJIMYMH U IIOCTAHOBKY OIIBITOB IO IPOBEpPKE
NPEI0AKEHHBIX THIIOTE3.

bonpimoe BHWMaHWE yOENsSETCS PENICHUI0 PAcYETHBIX M KaueCTBEHHBIX
3amau. [Ipu 3TOM mis pacd€THBIX 3a/1ad MPHOPUTETOM SIBIISFOTCS 3a7a4d C SIBHO
3aJjaHHOU (PU3MUECKO MOJIENbIO, TTO3BOJSIONINE TPUMEHSATh N3YUYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pasjena Kypca, TaKk MU MHTETPUPYsS 3HAHUSA W3
pa3HBIX pa3nenoB. /[ KauecTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KAIOLICH
XKU3HU, TpeOyrouue BbIOOpa (U3MYECKON Mojenu sl CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CIEeUCHUI0 Y4eOHOro rmpoiecca 0a30BbIi ypOBEHb Kypca
(GbU3UKHM HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
MPEeIMETHOrO0 KaOWHeTa (PUM3MKU WM B YCJIOBHUSIX HWHTEIPUPOBAHHOTO KaOMHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (GU3UKH JOKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYyIOBaHWE [IJIsi BBIMOJHEHMS YKAa3aHHBIX B
nporpaMme o GU3UKE YUYEHUUECKUX MPAKTHUYECKUX PadOT M JAEMOHCTPAIIMOHHOE
o0opyioBaHUE.

JleMoHcTpalimoHHoe o0opyaoBaHue GOPMUPYETCS B COOTBETCTBUU C
MPUHIUIIOM MHUHHUMAQJIBHOM JOCTATOUHOCTH UM  OOECIEYMBACT IOCTAHOBKY
NEPEUYUCICHHBIX B TporpaMMme 10 (U3UKE KIIOYEBBIX JEMOHCTpAlUid IS
UCCJICJIOBAHUS  M3ydyaeMbIX SIBICHHMM HW  MPOIECCOB, HOMIUPUYECKUX U
dbyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHCHHM.

JlaGopatopHoe 00OpyIOBaHME IJsi YYEHUYECKHUX MPAKTUUECKHX pabdoT
dbopmupyercsi B BUJe TEMAaTUYECKUX KOMIUIEKTOB U OOECTIEUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTHuecKue KOMIUIEKTHI
1abopaToOpHOro O000pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TaKKEe KOMIBIOTEPHBIX
U3MEPUTEIIFHBIX CUCTEM B BUJIE IUPPOBBIX JTa00OpaTOpHUid.

OCHOBHBIMHU LIETISIMU U3y4eHUS PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue uHTEpeca M CTPEMJICHHS OOYyYalOlUXCS K HaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE MX HHTEIUIEKTyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (POPMHUPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOLIECHHUS K OKPY)KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ylibTaTa H3y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
bu3MUeCKNX 3HAHUM ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mnpejCTaBICHUN O poinu (DU3UKKU I Pa3BUTHSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTi>KeHUe 3TUX 1ejed 00ecleuyrnBaeTCsl PEeUIeHUEM CIIEIYIOIUX 3a/1ad B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e MPUOOPETCHHUE CUCTEMBl  3HAHHUU 00 o0mmx bu3mIecKuX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUsIX, BKJTIOYAS MEXaHHKY,
MOJICKYJSIDHYIO ~ GHU3UKY, DOJICKTPOJMHAMHKY, KBAaHTOBYIO (HU3UKY W
AJIEMEHTHI aCTPO(PU3UKY;

e (opmupoBaHHe yMEHUN TPUMEHSTh TEOPETHUYECCKUE 3HAHUSA  JIS
oOBsiCHeHHS (PU3WYECKUX SBJICHUH B TPUPOAEC W JUISI TPUHSATHUS
MPAKTUYECKUX PELICHHUI B MOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nueckoll MoOJEeNblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue GU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSM 331a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPHUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHHE METOAAMHU CAMOCTOSITENILHOIO IJAHUPOBAHMS U MPOBEICHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaIni,
OIpeJIENIeHHs] TOCTOBEPHOCTHU MOJYUEHHOT'O pe3yibTaTa;

e CO3JaHUE YCIIOBUU JJIsl Pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOILEero
obOpazoBanus orBogutcs 136 yacos: B 10 kinacce — 34 yacoB (1yac B Henento), B 11
kinacce — 34 gacoB (1 yac B Hezelno).

[Ipenmaraemeiii B mporpamMme 1o (QuU3MKE TMepeyeHb Ja0OpaTOpPHBIX U
MPAKTUYECKUX paldOT SBIAECTCS PEKOMEHJIOBAHHBIM, YUHUTEIb JIEJIa€T BBIOOD
npoBeAcHUsT J1abOpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJIBbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®u3uka — HayKa o npupose. Haydnsle MeTO1pl MO3HAHUSA OKpYXKarolero mupa. Poib skcriepuMenTa u
TEOPHUH B MPOIECCE TO3ZHAHUS MPUPOJIBL. DKCIIEPUMEHT B (DPU3HKE.
MogenupoBanue (QuU3MYECKUX sIBJICHHM U TpoiieccoB. Hayunble rumortes3pl. Ou3nyuecKue 3aKOHBI U
Teopuu. [ paHHIIBI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [[pHHINITT COOTBETCTBUSI.

Pons u mMecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAay4HOW KapTHUHBI MHMpA, B MPAKTUYECKOI
NEeITeNbHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENBbHBIE TPUOOPHI, KOMITBIOTEPHBIE JaTUYUKH.

Pa3znen 2. MexaHuKa
Tema 1. Kunemamurka

Mexannueckoe naBUXKEHHE. OTHOCHTENBHOCTh MEXAHWUYECKOro JBHkeHud. Cucrema otcuéra.
Tpaexropus.

[Tepemernienue, CKOPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHHE MaTepHaTIbHOU
TOYKH, UX MPOEKIIMHN HA OCH CUCTEMBI KoopAuHaT. CII0)KEeHUE TTepEMEIICHUI U CII0KEHNUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHENHHOE NBIKEeHUE. ['paduku 3aBUCUMOCTH KOOPIAMHAT,
CKOPOCTH, YCKOPEHHUS, TIYTH U TIepEMEIICHUSI MaTePHATIbHONW TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHMS.

KpuBonuueitHoe nBwxeHue. J[BUKEHHE MaTEpUATBHOM TOYKH IO OKPY)KHOCTH C IMOCTOSSHHOM IO
MOJYJIF0O CKOPOCThIO. YTJOBasg CKOpPOCTb, JIMHEHHAs CKOpPOCTb.

Ileppuon wm wacrtota oOpameHwus.
LleHTpOCTpEMHUTEIBHOE YCKOPCHHE.

Texuuueckue ycTpolicTBa U MPAKTUYECKOE MMPUMEHEHHE: CIIHIOMETp, JBM)KEHHUE CHAPSI0B, LIETTHbIE U
pEeMEHHBIE MTepeladH.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILTIOCTPAIUA KHHEMATHYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMYKCHHUI C UCTIOJIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxenus teina, OpOIIEHHOTO MO YIJIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Hamnpagnenue ckopocTH npu JBUKEHUHU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOIIEHUS MEXIY IMYTSIMHU, IPOUJIEHHBIMU TEJIOM 32 MOCIEAOBAaTEIIbHbIE PABHBIC
MIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUXKEHUHU C HAYAJIBHOM CKOPOCTBIO, PABHOW HYIIIO.

N3yuenue nBuKeHUs apuKa B BI3KON KUIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Tpuniun otHocuTensHOCTH ["anunes. [lepssliii 3akoH HeroToHa. MIHEpumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unnu cui. Bropoii 3akoH HeroToHa A1 MatepuaabHOU TOUKH.
Tperuii 3akoH HproTOHA 1711 MaTEpUAJIBHBIX TOYEK.

3akoH BCeMHUpHOTo TAroreHus. Cuna tskectu. [lepBas kocMuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Bunpl Tpenus (moxosi, ckojamxkeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs

CKOJIbXKEHUSI U cuja TpeHus nokos. Koagduuuent tpenus. Cuna cOnpoTHBICHHS NPU JBM)KCHUH Tela B
KUJKOCTHU WM rase.

[ToctynaTensHOE U BpalaTeIbHOE JBHKEHUE a0COIIOTHO TBEPIOTO TEJa.
MOMEHT CUJIbI OTHOCHUTENBHO OCH BpamieHus. [liieuo cuiiel. YciioBusi paBHOBECUS TBEPAOIO TeEA.

TexHuueckue ycTpouCcTBa M IPAKTUYECKOE NPUMEHEHME: NOAIIUITHUKM, JBHKCHHE HMCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLUH.

CpaBHEHHE MacC B3aUMOICHCTBYIOIIUX TEll.

Bropoi1 3akon HeroTona.

N3mepenue cui.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3yuenue nBuxeHust Opycka o HaKJIOHHOW IJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYKHUHE U PE3MHOBOM 00pasIle, OT UX
nedopmaruu.

UccnenoBanue ycaoBuid paBHOBECHsS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIIICHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmmynsc MaTepuanbHOI TOUKM (Tena), CUCTEMBI MaTepHAIbHBIX TOYeK. VIMITyIbC CHIIBI U U3MEHEHHE
HMITyJIbCA TeJla. 3aKOH COXPaHEHUs UMITyJIbca. PEakTUBHOE BMKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBIL.

Kunernueckas sHeprusi MarepuaibHOi Touku. TeopeMa 00 M3MEHEHUU KHHETHYECKON SHEPTUH.

[lotenmmaneHas oHeprusd. lloTeHumanbHas »SHeprus yOpyro AeGopMHpPOBAHHOW MPYKHUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3€MIIH.

[ToTeHnmanpHble W HEMOTEHIMAIbHBIE CUJIbl. CBsA3b pabOThl HEMOTEHLUUATIBHBIX CHUJI C MU3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.
Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texuuueckue ycTpolcTBa M MPAaKTUYECKOE MPUMEHEHHUE: BOAOMET, KOMEP, MPYKUHHBIA MUCTOJIET,
JIBUKCHHE PaKeT.

Jlemoncmpayuu

3aK0oH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHOM SHEPTHH B KUHETUYECKYIO U OOpaTHO.
Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

HSy‘IeHI/IC a0COJIFOTHO HEYIIPYTroro yJaapa ¢ mnoMOIbO ABYX OAUHAKOBBIX HUTSAHBIX MAATHUKOB.

HccnenoBanue cBs3u pa6OTBI CUJIBI C M3MEHEHHEM MEXaHUYECKOU OHCPruu TCJIa Ha IIPpHUMCPEC
PaCTsKECHUA PE3UHOBOI'O KI'yTa.

Pa3nen 3. MoaekyasipHasi puznka ¥ TepMOIHHAMHUKA

Tema 1. Ocnosbl MONEKYNAPHO-KUHEMUUECKOU MeOpUU

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUUYECKOM TEOpPUHM U HX OIBITHOE OOOCHOBAHUE.
BbpoynoBckoe nBumxenue. Juddysusa. Xapakrep IBHKEHUS U B3aUMOJCHCTBUS YacTHIl BeuiecTBa. Mojenu
CTPOEHHUS ra30B, KUAKOCTEH M TBEPABIX TeN M OObSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHUX MOJENEH.
Macca u pazmepsl Mosiekyil. KonmnuecTtso Bemectsa. [loctosiHHas ABoranpo.

Tennosoe paBHOBecue. TeMmeparypa u e€ usMepenue. Illkana remneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KWUHETUYECKONW TEOPUHM HJIEAIBHOTO
raza. AOGCONIIOTHAs TeMmIeparypa Kak Mepa cpelHell KMHETHYEeCKOH 3Hepruu TEIUIOBOTO JBMKEHHS YacTHUI]
raza. [llxama temneparyp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHue MeHaeneeBa—Knaneiipona. 3akoH



HansToHa. M3omporeccsl B HACAaTbHOM ra3e ¢ IOCTOSHHBIM KOJHYECTBOM BemlecTBa. [ paduueckoe
MPEJCTaBICHUE U30TPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

Texuuueckue ycTpoicTBa M MPaKTUYECKOE IIPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOIIME JAWCKPETHOE CTPOEHHE BeliecTBa, (oTrorpaguu MOJEKYT OpraHHYECKUX
COCIMHEHU .

OnpIThl 10 AUPPY3UN KUAKOCTEN U ra30B.

Monens, MUTIOCTpUPYIOLIasi IPUPOLy AABJICHHUS Ia3a HA CTEHKH COCyAa.

OnpIThI, UJUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEAIbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

Omnpenenenne Macchl BO3AyXa B KJIaCCHOM KOMHATe Ha OCHOBE H3MeEpeHUNl o0béMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Ta3a.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckas cuctemMa. BHYTpeHHSII SHEPTHsT TEPMOJAMHAMUYECKON CHCTEMBI U CHOCOOBI €&
n3MeHeHus. KonnuectBo Temnorsl U paboTa. BHyTpeHHss sHEprusi 0JHOATOMHOTO MIEaIbHOTOo ra3a. Buabl
TeIUIoNepeiay: TeIIONPOBOAHOCTh, KOHBEKIMS, U3JIy4eHHE. YenbHass TelI0EMKOCTh BeEIEeCTBa.
KonundecTBo TemaoThl npu Temionepeaaye.

[Tonsatue 06 agmabatHoM mporiecce. [lepBriii 3aKkoH TepMoauHaMUKH. [IpuMeHeHne mepBoro 3akoHa
TEPMOJIMHAMUKH K u3omnpoueccam. ['paduueckas untepnperanus paboThl rasa.

Bropoii 3akon TepmonHamMuki. HeoOGpaTUMOCTh TIPOIIECCOB B MPUPO/IE.

TenoBbie MamnHbl. [IpuHIUIBL HeHCTBUS TEIJIOBBIX MaminH. [IpeoOpa3oBaHus SHEPTUU B TEIIOBBIX
MamuHax. KoadduuueHnt monesnoro nerictBus termioBod MamuHbl. [ukn Kapao u ero kosdduiment
MOJIE3HOTO ACUCTBUSL. DKOJOTUYECKUE MPOOIEMBbI TEINIOIHEPTETUKH.

Jlemoncmpayuu

N3menenne BHyTpeHHEH sHepruu (TeMIepaTypbl) Teja Mpu Terionepeaaye.

OnbIT 0 aMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3MYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTeIsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOT'O ABUTaTEsl.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3Mepenne ynenbHOM TEeI0EMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeuwjecmea. Dazoewvie nepexoovt

[Tapoobpa3zoBanue u kouaeHcauusa. HWcmapenne u kuneHue. AOCONIOTHAaE M OTHOCHUTEJIbHAs
BIIQXKHOCTH BO31yxa. HachlleHHbli nap. Y aenbHas TemioTa napooOpa3oBaHusl. 3aBUCUMOCTb TEeMIIEPaTyphbl
KUIIEHUS OT JIaBJICHHUSI.

TBépnoe teno. Kpucramimueckue u amopdubie Tena. AHU30TPONHS CBOMCTB KpucTaiioB. JKuakue
kpuctayybl. CoBpeMeHHble Marepuanbl. [lnaBnenue u kpuctammusanus. YJIenbHas TEIJIOTa IUIABICHHS.
Cybnumarusi.

YpaBHEHHE TEIUIOBOTO OaJlaHca.

Texnuyeckre ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U IMCHUXPOMETP, KAIOPUMETD,
TEXHOJIOTUU TIOJTYYeHUS] COBPEMEHHBIX MaTEPHAIIOB, B TOM YKCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MAPOB.

Kumnenue npu moHM>KEHHOM JIaBIICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne OTHOCUTETHHOM BIAYKHOCTH BO3AyXa.

Pa3nes 4. DiiekTpoAnHaAMHUKA
Tema 1. Inekmpocmamuka



OnexTpuszanus Teil. OiekTpuueckuid 3apsa. [[Ba Buaa snexTpuueckux 3apsanoB. IIpoBoaHukw,
JUBJIEKTPUKHU U MOJIYIPOBOAHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsja.

B3aumoneiictBue 3apsinoB. 3akoH Kynona. ToueuHbll 31eKTpUUECKUN 3apsid. DIEKTPUUYECKOE MOJIE.
Hanpsbk€HHOCTE  dnekrpuyeckoro modid. lIpyuHouMn cyneprnosunuu  3JIeKTpUYEeCKUuX Inosie. JInHumn
HaNpsKEHHOCTH AJIEKTPUYECKOTO TIOJISL.

Pabora cun snextpocratmueckoro moiisi. I[lotenmman. Pasnocts morteHmmanos. I[IpoBogHukd u
JUBJIEKTPUKH B AJIEKTPOCTATUYECKOM MoJie. J(ManekTpuyeckasi IpOHUIIAEMOCTb.

OnextpoéMkocTh. KoHneHcarop. DaeKTpoEMKOCTh MIJIOCKOIO KOHAEHCATOpa. DHEPrus 3apsyKEHHOIO
KOHJIEHCATOPA.

Texnuueckne  ycTpoiicTBa M IPAKTHUUECKOE  IPUMEHEHHE:  JJIEKTPOCKON,  DJIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJIEHUE JJIEKTPONPUOOPOB, KOHJEHCATOP, KOMMPOBAIbHBIN ammapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMUIT JAEHCTBUSA dJIEKTPOMETPA.

B3anmMoelictBre HadIEeKTPU30BAHHBIX TEIL.

DNEeKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOTHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii Inexkmpuueckuit mok. Toku 6 paznuynvix cpedax

DJIEKTPUYECKHI TOK. YCIIOBHUS CYIIECTBOBAHUS SJIEKTPUYECKOro Toka. Mctounnku Toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpsioxenue. 3akon OMa 7151 ydacTka LETnH.

DJIEKTPUYECKOE COMPOTHUBIICHHE. YJIETbHOE CONPOTHBJIEHHUE BemiecTBa. [lociaenoBarenbHoE,
napajuiesibHOE, CMEIIaHHOE COEMHEHNE TPOBOTHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JleHnia. MOIHOCTB AIEKTPHUYECKOTO TOKa.

DJIEKTPOABMIKYIIAs CUJIa U BHYTPEHHEE CONMPOTHUBJIEHUE MCTOYHHMKA TOKa. 3akoH OMa [yl MOJHOM
(3aMKHYTOM) AyieKTpuueckoit mernu. KopoTkoe 3aMbIkaHHeE.

DNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAUIOB. 3aBUCHUMOCTb COINPOTUBICHUS METAIOB OT
temiieparypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBeHHAass M MPUMECHAs MPOBOAUMOCTH MOJIYIPOBOAHUKOB. CBoiicTBa p-N-
nepexo/ia. [lomynpoBoJHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUM TOK B PACTBOPAX U PaACIIaBaX AJICKTPOJIUTOB. DIIEKTPOIUTHYECKAs TUCCOLMALMS.
DIeKTpOoIu3.

DneKTpuYecKuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [1nazma.

Texnuueckne ycTpoiicTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIEpMETp, BOJBTMETP, peocTar,
WUCTOYHUKUA TOKa, ODIIEKTPOHArpeBaTeNbHbIe MPHOOPHI, 3IIEKTPOOCBETUTENbHbIE MPUOOPBI, TEPMOMETP

CONPOTHUBIIEHUS, BAKyyMHBIH JHOJ, TEPMHUCTOPbl M (POTOPE3UCTOPHI, IMOJYINPOBOJHUKOBBIA JHOJ,
rajJbBaHUKa.

Jlemoncmpayuu

N3MepeHnue cumbl TOKa U HaINPsSKEHUS.

3aBUCUMOCTb CONPOTUBIICEHUS] LIMJIMHIPUYECKUX IMPOBOJHMKOB OT JJIMHBI, IUIOIMIAIM MOIEPEYHOTO
CEYEHHUs U MaTepurala.

CMmelanHoe coeIMHEHUE MPOBOTHUKOB.

[Ipsimoe n3mepenue IEKTPOABUKYILIEN CHUIIBI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHune cMEaHHOTO COEIMHEHUS PE3UCTOPOB.

N3MepeHnue eKTpOABIKYILEN CUIIbI HCTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHUS.



Me:knpeaMeTHbIe CBS3H

Nzydenue xypca ¢usuku 6a30Boro ypoBHs B 10 Ki1acce OCYIIECTBISCTCS C YUETOM COJIEPIKATEIHHBIX
MEXIIPEIMETHBIX CBS3EH C KypcaMi MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpa(uu U TEXHOJIOTUH.

Mescnpeomemusie nowsamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTO TIO3HAHMA: SBIICHHE,
HayyHblid (pakT, runore3a, (Qu3WYECKas BENUYMHA, 3aKOH, TEOPHs, HAOIOJEHUE, OSKCIICPUMEHT,
MO/ICTTMPOBAHUE, MO/JIEINb, H3MEPEHHE.

Mamemamuxa: peuieHUEe CHCTEMbl ypaBHEHUM, JuHEHHass (QyHKUMs, napaboiya, rumepdosa, uX
rpaduKyd U CBOMCTBA, TPUTOHOMETPHUYECKHE (YHKIMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIMU Ha OCH KOOPIMHAT, CJIOKEHHE BEKTOPOB.

Buonoeus: mexanndeckoe ABIKEHHE B JKUBOHM mpupoae, TudQy3us, 0cMOC, TEIIO0OMEH >KUBBIX
OpraHu3MoB (BUbI TEIUIONEPEAAYH, TETIOBOE PAaBHOBECHUE), DJICKTPUIECKUE SBICHUS B )KUBOH MIPHUPO/IE.

Xumus: TACKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJISIPHAS
Macca, TEIUIOBBbIE CBOWCTBA TBEPABIX TEN, KHUIKOCTEH W Ta30B, DIEKTPUYECKHE CBOICTBa METAJUIOB,
AIIEKTPOIUTUYECKAS JUCCOIMAIINS, TATbBAHHKA.

T'eoecpaghus: BNaXXHOCTH BO3MlyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeusn: mpeoOpa3oBaHue JBIDKEHHH C MCIOJIB30BaHUEM MEXAHW3MOB, YUET TPEHHS B TEXHUKE,
MOJIIIIATTHUKHY, WCIOJh30BAHNE 3aKOHA COXpPAHEHHs HUMITyJIbCa B TEXHHKE (pakera, BOJAOMET W JIpyrue),
JIBUTATENIb BHYTPEHHETO CTOPaHWs, ITapoBasi TYpOMHA, OBITOBOM XOJIOIMIBHUK, KOHIUIIHOHED, TEXHOJIOTHH

11 KJIACC

Paznea 4. DuexkTpoanHammuka

Tema 3. Maznummnoe none. I1eKmMpOMACHUMHAA UHOYKYUA

[locTrositHHbIE MarHuThl. B3ammonelicTBHE NOCTOSHHBIX MarHuToB. MarautHoe mnosne. Bekrop
MAarHUTHOM WHAYKUMM. [IpuHIMIO Cyneprno3vWiMy MAarHWTHBIX MOJEW. JIMHMM MarHUTHOM WHAYKIUU.
KapTtuna nuHMi1 MarHUTHOM MHIYKLIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarsuTtHOE Moje MpoBOJHMKA C TOKOM. KapTWHa NMHMN MHAYKIWHA MAarHUTHOTO MOJS JJIUHHOTO
MPSIMOTO TIPOBOJHMKA M 3aMKHYTOrO KOJIBLIEBOIO IPOBOJHMKA, KaTylIKM ¢ TokoM. OmbIT Opcrexa.
B3anmoelicTBre MPOBOIHUKOB C TOKOM.

Cuna Amrepa, €€ MOyJb U HalpaBJICHUE.

Cuna JlopeHuna, e€ MoAaynb W HampaBlieHHE. [[BH)KEHHE 3apsHKEHHOM 4YacTHIbl B OJHOPOJIHOM
MarHuTHOM noJje. Pabota cuisl Jlopenua.

SIBneHue 3NEeKTPOMarHUTHOM MHIAYKIUU. [I0TOK BEKTOpa MAarHUTHOM MHIAYKLUHU. DJIEKTPOIBUKYILASL
cuiia UHAYKLIMH. 3aKOH 3JI€KTpOMarHuTHOM uHAyKiuu dapanes.

BuxpeBoe snekTpuueckoe moJie. DIEKTPOABWAKYIAA CHJIA UHIYKUUU B IMPOBOJHUKE, JIBHIKYILIEMCS
MOCTYIATEIbHO B OAHOPOJHOM MarHUTHOM TOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTD. SIBJ€HME CAMOMHAYKIHUH. DJIEKTPOABIKYILAS CHJIa CAMOUHTYKIUH.

DHeprusi MAarHUTHOTO MOJIsI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHnueckre ycTpoNCTBa M MPAKTUUYECKOE NMPUMEHEHHE: MOCTOSIHHBIE MATHUTHI, 3JIEKTPOMArHUTHI,
AJEKTPOJIBUTATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

JIMHUY MHIYKIUY MarHUTHOTO TOJIAL.

B3aumopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBneHue IeKTPOMArHUTHOM UHAYKIIUH.

IIpasuiio Jlenna.



3aBHCHUMOCTB JIEKTPOABIKYIIECH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHSI MAarHUTHOTO TIOTOKA.
SIBneHue CaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3yueHrie MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

HccnenoBanue neiicTBUs OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSBIEHUS IEKTPOMATrHUTHON HHYKIINH.

Paznes 5. KosieOaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbsle KONEOAHUSA

Konebarenpnass cucrema. CBoOOmHBIE MexaHWYecKue KojeOanus. [apMoHMYeckue KoJaeOaHwMs.
[lepuon, wacrora, ammumtyna u ¢asa konebOanuid. [lpyxuHHBIM MasTHUK. MaTeMaTUYeCKUM MAasTHUK.
VYpaBHeHHe rapMoOHUYeCcKUX Kosebanuil. [IpeBpaiieHre sHeprun npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebartenbubiit KOHTYp. CBOOOAHBIE IEKTPOMArHUTHBIE KOJIEOaHUS B HA€aIbHOM KO0JIeOaTeIbHOM
KOHType. AHAJIOTHUSI MEXKIYy MEXaHUUYECKHUMU M 3JEKTPOMarHUTHbIMU KoseOaHusimMu. ®opmyna TomcoHa.
3aKOH COXpaHEHUs SHEPTUU B UCATLHOM KOJIeOaTeIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KojieOaHusX. BbIHyX/eHHblE MexaHuuyeckue kosiebanus. Pe3oHaHc.
By IeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHMUsI.

[lepemennblii  TOk. CHHyCOMIANbHBIA IEPEMEHHBIA TOK. MOIIHOCT NEPEMEHHOIO TOKA.
AMIUTMTY/IHOE U IEUCTBYIOIIEE 3HAUEHUE CUIIbI TOKA M HATIPSHKEHMUSL.

Tpancdopmarop. [IponsBoacTBO, epenava U MOTPEOICHHE IIEKTPUUECKON YHEPTUU. DKOJIOTHIESCKUE
PUCKHU TPH MPOU3BOJACTBE AEKTpol’Heprun. KynbTypa HCNOIb30BaHUS 3JIEKTPOSHEPIrUU B MOBCEIHEBHOM
KU3HU.

TexHuyeckne YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: DJICKTPUYECKUM 3BOHOK, TE€HEpaTop
IIEPEMEHHOTO TOKA, JJMHUH JIEKTpoInepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTeIbHOW CUCTEMBI (MIPY>KMHHBIA WJIH MAaTEMaTHYECKUA MAsITHUK).

Halnrogenue 3aryxarmommx KojJeOaHui.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MalIbIX KOJIeOaHMH TIpy3a Ha HUTH OT JUIMHBI HUTH M MaccChl
rpysa.

HccnegoBanue nepeMeHHOro TOKa B ILENM M3 IOCIENOBATEIBHO COEIMHEHHBIX KOHJIEHCATOPA,
KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHble 60IHbL

Mexanuueckue BOJIHBI, ycloBUs pacnpocTpaneHus. [lepuoa. CkopocTe pacnpocTpaHEeHUs W JJIMHA
BoJHBL. [lonepeunsie U mpoaosbHBIE BOJIHBL. HTephepeHuus u qudpakius MexaHH4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJHBI. Y CIIOBUS U3JIy4EHHUs 3JIEKTPOMArHUTHBIX BOJH. B3aumuas opueHTanus
BekTopoB E, B, V B anextpomaruutHoil BoiHe. CBOHCTBA AJIGKTPOMArHUTHBIX BOJIH: OTpa)KeHHE,
npeJIoMIIeHUe, oyisipu3anus, 1uppakuus, uarepdepernns. CKoOpocTh 3IEKTPOMarHUTHBIX BOJIH.

[Ikana smeKTpoMarHUTHBIX BOJIH. [IpMeHeHne AneKTpOMarHuTHBIX BOJTH B TEXHUKE U OBITY.

[IpuHUUIBI panOCBS3U U TeNEeBUACHUS. Paaronokamusi.

ONEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEIBI.

TexHuueckne ycTpoWCTBAa M NPAKTUYECKOE MPUMEHEHHE: MY3BbIKAJIbHbIE  HMHCTPYMEHTBHI,

yIbTPa3BYKOBasl JMArHOCTHKAa B TEXHUKE W MEIMIIMHE, pajap, paJuoNpUEMHUK, TEJIEBH30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPAHEHUE TIOTIEPEYHBIX U MPOI0JIBHBIX BOJH.
Konebmromeecs Te10 Kak HCTOYHUK 3BYKa.

Habmronenue oTpaxkeHus U IPEeIoMIICHUSI MEXaHUYECKUX BOJIH.



Habnronenue unrepdepeHunu u qudpakiinin MEXaHHIeCKUX BOJTH.

3BYKOBOMW PE30HAHC.

Habmroienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIUTYAON U 9aCTOTOM KOJICOAHHIA.

HccnenoBanue CBOMCTB 3IEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, IPEIOMIICHHE, MOJspU3aLus,
mdpaxysi, uHTepdHEpeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpssMmonnHelHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOM cpexe. JIyu cBera.
ToueuHbIi1 HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHre N300paKeHMIA B IIJIOCKOM 3epKalie.

[Ipenomnenue cBeta. 3aKoHbI IpeaoMIIeHUs cBeTa. AOCOJIIOTHBIN MoKa3zarenb npesnomiieHus. [lonnoe
BHYTpeHHee oTpakeHue. [IpenenbHblil yroi nojaHoro BHyTpEHHETO OTPaKEeHUS.

Hucnepcus cseta. CioxkHbIi cocTaB Oenoro ceera. Ler.

Cobuparoniue u pacceuBarolye JUH3bL. ToHKas ynH3a. DPOKYCHOE PAcCTOSIHME M ONTHYECKas Cuiia
TOHKOM JuH3bI. [locTpoeHne n300pakeHUil B COOMpAIOIIUX U paccenBaroIuX JuH3ax. Dopmyna TOHKOM
JIMH3BL. YBeandeHue, JaBaeMoe JIMH301.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BomnoBas ontuka. WaTepdepennns cera. KorepeHTHbIE HMCTOYHUKH. YCIOBUS HAOIIOICHUS
MaKCUMyMOB W MHHHMYMOB B WHTEP(EPEHIIMOHHOW KapTHHE OT JABYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakuus ceera. JludpakunoHHas pemérka. YcioBue HAONIOAEHUS TJIABHBIX MaKCUMYMOB IpH
MaJeHU MOHOXPOMATHYECKOIo CBeTa Ha TU(GPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoHCTBa U MPAaKTHUECKOE MPUMEHEHHUE: OYKH, JIyna, (poToanmapar, MPOEeKIIMOHHBIH
anmnapat, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(pakinoHHas peméTka, MoJIIpOu/I.

Jlemoncmpayuu

HccnenoBanue cBONMCTB M300payKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTIA.

[Tonyuenue criekTpa ¢ MOMOILBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIBIO AUPPAKLIUOHHON PEIIETKH.

Habmronenue nonsipuszaiiu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeioMIICHUs CTEKIIA.

HccnenoBanue cBOWCTB M300paKeHH B TMH3AX.

Pa3znen 6. OcHOBBI CIeNIHAJILHOM TEOPUH OTHOCUTEIbHOCTH

I'panuubl  OPUMEHUMMOCTH  KJaccMdeckod  MexaHuku. IlocTynmarel  crenuanbHOW — T€OpUM
OTHOCHUTEJIbHOCTU: MHBAPHMAHTHOCTh MOJYJS CKOPOCTH CBE€Ta B BaKyyMme, HPUHIUI OTHOCHTEIBbHOCTU
OWHIITEHHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHU U COKpAIllEHUE JUTUHBL.

DHeprust 1 UMITYJIbC PEIATUBUCTCKON YaCTHIIbI.

CBs3b MacChl C HEPrUeH U UMITYIbCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPrus MOKOSI.

Pa3nen 7. KBanToBasi puznka

Tema 1. Dnemenmovl K6AHMOGOU ONMUKU

®otonbl. Dopmyna [Inanka cBs3M sHEPruM (HOTOHA C €ro0 YACTOTON. DHEPrusl U UMIYJNILC (POTOHA.

OtkpeiTe u uccienoBanue ¢orodddexra. Ompitel A. I'. CroneroBa. 3akoHsl (oTodddekra.
VYpaBuenue DiiHimreiiHa 1 potorddexra. «KpacHas rpanuna» Gotorddexra.

XUMHUYECKOE ACUCTBUE CBETA.

Texuuueckne ycTpoilcTBa M IpaKTUYecKoe MpUMeHeHHe: (OoTorneMeHT, (HOTOAATUMK, COJIHEUHAS
Oarapesi, CBETOUO.



Jlemoncmpayuu

D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTod(hdeKTa.

Ceeroauo.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pe3epdopaa o paccesauto o -gactuil. [Inanerapaast Moens aTomMa.
[Toctynater Bopa. M3nydenue u nornonieare GOTOHOB MPH MEPEX0e aToMa ¢ OJHOTO YPOBHS SHEPTHH Ha
npyroii. Buapl ciektpoB. CriekTp ypoBHEH SHEprUM aromMa BOJ0pO/a.

BousnHoBbI€ cBOMcTBa yacTull. BosHel ne bpoinsa. KoprnyckyasipHO-BOJIHOBOM Tyannu3M.

CrioHTaHHOE U BBIHYXJCHHOE U3yYCHHUE.

TexHuueckue ycTpoiicTBa M TNpPAKTUYECKOE NPUMEHEHHE: CHEKTPaJbHBIM aHanu3 (CHEKTPOCKOMN),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbiTa Pezepdopra.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HaGnronenune nuHeHYaToro crexTpa.

Tema 3. Amomnoe a0po

DKCIIEpUMEHTHI, JT0Ka3bIBAIOLIUE CIOXKHOCTh CTpOeHHS Aapa. OTKpbITHE paaroaKTUBHOCTU. OTMBITHI
Pesepdopna mo ompeneneHuro coctaBa paauoakTUBHOTO u3nmydeHus. CBoiicTBa anb(a-, O6era-, ramMmma-
u3NydeHus. BausHue paauoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpeiTHE TpoTOHA M HehTpoHa. Hykionnas monens snapa [eiizenOepra—lBanenko. 3apsia sapa.
MaccoBoe uncino siapa. U3oTomnsl.

Anbba-pacnag. DIEKTPOHHBIM ¥  TO3WUTPOHHBIM  Oerta-pacmaa. ['amMmMma-usnydenwe. 3aKkoH
PaaoOaKTUBHOIO pacraja.

DHeprus CBS3W HYKJIOHOB B siipe. SAnepHbie cuibl. [ledekt maccsl spa.

SAnepHble peakuuu. Jlenenve u cUHTE3 sA€Ep.

Anepubiii peaktop. TepmosimepHsbiii cuHTe3. I[IpoOreMbl M TEPCHEKTHUBBI SACPHOW HDHEPTETHUKH.
DKOJIOTMYECKHUE aCHEKThI ACPHON SHEPTreTUKH.

DOneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo1bl HAOMIOAEGHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHUII.

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUUKHU

Oranbl pa3BUTHs acTpoHOMUM. [IpUKiIaiHOEe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3B€3anoro He6a. Co3Be3ausi, spKkue 3BE3/bI, IIAHETHI, X BUANMOE JABHKECHUE.

Conneynas cucrema.

Connue. ConnHeuHass akTuBHOCTh. Mcrounuk sHeprum ConHua M 3BE31. 3BE3IbI, UX OCHOBHBIE
XapakTepUCTUKU.  Jluarpamma  «CHEKTpajbHbIi  KJIacC —  CBETHUMOCTb».  3BE31bl  TIJIABHOU
MOCJIE0BATENHOCTU. 3aBHUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3J TJIaBHOM MOCJIEA0BATENbHOCTH.
Buyrpennee crpoenue 3BE3a. COBpeMEHHbIE MPEACTABICHHUS O MPOUCXOXKAEHUU U 3BoJouuu CollHIIa U
3BE31. DTamnbl )KU3HU 3BE3I.

Muneunsiii [Tyt — Hama [Manaktuka. [lonoxenue u neuxenne Connna B ['anaktuke. TUIBI TalakTHK.
Panuoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax rajJakTHK.

Yuenuueckue nabniooernus

Habmionenuss HEBOOPY)KEHHBIM TJ1a30M C HCIIOJIB30BAaHMEM KOMIBIOTEPHBIX MPUIIOKEHUN IS
oTpe/ieNieHUs] TIOJOKEHUsI HeOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3ausi CeBEepHOro
MOJTyIIapusi ¥ sIpKUe 3BE3/IBI.

Habmonenus B Teneckon JIynsl, mnaner, Mineunoro [lyru.

O0o0marniee NnoOBTOpPeHUE



Ponb pu3uky 1 acCTPOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTHIECKOH, COIMAIbHON U 3THYECKOH cdepax
JEeATeIbHOCTH YeJIOBEKa, POJb U MECTO (M3WKU U aCTPOHOMHUHU B COBPEMEHHOH HAydYHOH KapTHHE MHpa,
posib ¢u3MUecKol Teopur B (GOPMUPOBAHUU TPEIACTABICHUNW O (PHU3MUECKON KapTUHE MHUpPA, MECTO
¢u3nveckoil KapTUHBI MHpa B OOLIEM pALY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTaBICHUN O
IIPUPOJIE.

MexnpeameTHble CBSI3U

Nzyuenune xypca ¢puzuku 6a3oBoro ypoBHs B 11 kimacce ocymiecTBisieTcs ¢ y4ETOM COACpPIKATEIbHBIX
MEXIIPEIMETHBIX CBS3EH C KypcaMi MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduil ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle noHsamus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAay4yHOTO IIO3HAHMS: SIBJICHHE,
Hay4yHbIH (akT, runoreza, Qu3MuUecKas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJCHHE, OSKCIIEPUMEHT,
MOJEJIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHM, TPUTOHOMETpHUYecKHe (DYHKIUU: CUHYC, KOCHUHYC,
TAHI'€HC, KOTAHIM€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKJECTBO, BEKTOPbl M MX MPOEKIHH Ha OCH
KOOpJIMHAT, CJIO)KEHWE BEKTOPOB, IPOMU3BOJHBIE 3JIEMEHTAPHBIX (QYHKUWN, MPU3HAKU MOA0OMS
TPEYroJbHUKOB, OIIPE/IeICeHNE IJI0LaAN IUIOCKUX QUryp u o0bEMa Ted.

buonozus: anexrpuyueckue sIBICHUS B AKUBOU MPUPOJE, KojiedaTeIbHbIe IBUKEHUS B )KUBOU MPUPO/IE,
ONTUYECKHUE SIBJICHUS B )KUBOI MpUpPOJE, NeiCTBIE pauallii Ha )KUBbIE OPTAHU3MBI.

Xumua: CTpoeHHE aTOMOB M MOJEKYJl, KpHUCTalIMyecKas CTPYKTypa TBEPIABIX TeJl, MEXaHU3MBI
00pa3oBaHUs KPUCTATUINYECKOMN PEIIETKH, CIEKTPAIbHBIM aHAIN3.

l'eoepagpus: MarHUTHBIE TIOJTIOCA 3€MJTH, 3aJI€KU MAarHUTHBIX pyaA, POTOChEMKA 3€MHOM MOBEPXHOCTH,
MIPEACKA3aHNE 3EMIIETPSICEHUM.

Texunonoeus: JNUHUM  DJEKTpOIEpeNad, TE€HepaTop IEepEeMEHHOr0 TOKa, JJIEKTPOJIBUraTellb,
WHIYKITMOHHAS TIeYb, pajap, paauonpuéMHHK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neub, mpoeKIMOHHBIN
anmnapart, BOJIOKOHHas ONITHKA, COJTHEYHas OaTapes.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUSA

OcBoenne yuebHoro mpenmera «Dusmka» Ha YpOBHE CpeqHero obimiero oOpasoBanwms (06a30BbIi
ypOBeHB) JOJI’KHO o0ecreunTsn AOCTHXKCHUC CICAYIOIIUX JIMYHOCTHBIX, MCTAIPCAMETHBIX U IMPCAMCTHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS yueOHOTO mpenMera «Du3nka» JOJDKHBI OTpa)kaThb TOTOBHOCTD
U CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEH MO3HMIUEH JTHMYHOCTH,
CUCTEMOM IICHHOCTHBIX OpPUEHTAlUM, TIO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIIUX
TPAIUITMOHHBIM IIEHHOCTSIM POCCHUHCKOrOo OOIlecTBa, paCHIMPEHHUE >KU3HEHHOTO OIbITa M OTbITa
JESTETFHOCTH B TIPOLIECCE peaM3allii OCHOBHBIX HAMPABICHUH BOCIHUTATEIILHON ACSITEIBHOCTH, B TOM
YHUCJI€ B YaCTH:

1) rpaxIaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON TO3WUIMU OOyYaromerocss Kak aKTMBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUHUCKOTO 00IIECTBa;

MPUHATHAE TPAJAUIIMOHHBIX 00IIECUYETTOBEYECKUX TYMaHUCTUUECKUX U JEMOKPATHICCKUX IICHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JIEATEILHOCTh B HHTEpECax rPa)kJaHCKOTO 0OIIeCTBa, y4acTBOBATh B
caMOYIpaBJIEHUU B 00pa30BaTEIHLHON OpTaHU3aIlnN;

YMEHHE B3aMMOJICHCTBOBATh C COIMAJIBLHBIMH WHCTHUTYTaMH B COOTBETCTBHHM C UX (DYHKIHSIMU H
Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTHYHOCTH, TATPHOTHU3MA,;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKEHUSM POCCUUCKUX YYEHBIX B
o06sacTi (GU3UKHA U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE pELICHUS, OPUEHTHPYICh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B IEATEIILHOCTH YUEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayIlIEero;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUas OSCTETUKY HAyYHOTO TBOPYECTBA, MPUCYILIETO
¢buznueckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpeC K pa3nuyHbiM cepam mpodeCCHOHATBHON NeATENbHOCTH, B TOM YHUCIE CBSI3aHHBIM C
(GU3MKON M TEXHUKOH, YMEHHE COBEpILATh OCO3HAHHBIM BBIOOP Oynymieil mpodeccuu U peaau30BbIBAThH
cOOCTBEHHBIE KU3HEHHbBIC TIJIaHBbI;

TOTOBHOCTH U CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH (PU3UKU HA TMPOTSHKEHUN
BCEH KM3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

c(hOpMUPOBAHHOCTH SKOJOTHUECKOH KYIbTYpPbI, OCO3HAHHE TI00abHOTO XapaKTepa SKOJIOTHIECKIX
npobiuem;

IJJAHUPOBAaHUE M OCYILECTBICHHE [EUCTBUII B OKpYXKAlOUIEH Cpele Ha OCHOBE 3HAHMS Iesel
YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacUIMpeHHe ONbITa ASSITEIbHOCTH SKOJOTUUECKON HAMPABIEHHOCTH HA OCHOBE UMEIOIUXCS 3HAHUI
no ¢usuke;

7) HEHHOCTH HAYYHOT 0 MO3HAHMS:



CcOPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHUS
¢u3nveckoil HayKu;

OCO3HAHHE [IEHHOCTH HAy4YHOM JEATCNbHOCTH, TOTOBHOCTH B IMpOIeCCe H3Yy4eHUs (DUUKU
OCYIIECTBIISITH MPOCKTHYIO U HCCIIC0BATEIBCKYIO ACATEIILHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble joruyeckue neiicTBus:

CaMOCTOSITEIbHO (DOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

OTIPEICIIATH SN IeATSIILHOCTH, 33]]aBaTh apaMeTPhl M KPUTEPUH UX TOCTIKCHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHUS B PACCMATPUBACMBIX (PH3UICCKUX SBICHUSIX;

pa3pabaTeiBaTh IDIAH PEMICHUS MPOOJIEMBI ¢ YYETOM aHalW3a HMMCIOIIUXCS MAaTepPHAIBHBIX U
HEMaTEPHUATBLHBIX PECYPCOB;

BHOCUTH KOPPEKTHBHI B JICATCIILHOCTh, OIEHUBATH COOTBETCTBUE PE3yJIbTATOB IICIISIM, OIICHUBATH
PUCKH TIOCTICICTBHIA JICATSIILHOCTH,

Ba3oBble nccienoBareibcKkue 1edCTBUS:

BIIJICTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMH IMOHATUSIMHU U METOIaMH (PHU3HUECKON HAYKH;

BJIQJICTh HABBIKAMH Y4eOHO-UCCIICOBATEILCKONH W MPOCKTHON JNEATSIIBHOCTH B 00JacTH (DHU3HKH,
CMIOCOOHOCTBI0 M TOTOBHOCTBIO K CaMOCTOSITEIFHOMY TMOWCKY METOJOB DPEHIeHHs 3aaad (U3NIECKOTO
COJIepKaHUsI, IPUMEHEHHUIO Pa3IMYHBIX METOI0B TTO3HAHWS;

BIIQJICTh BHJAMHU JCATCILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHWS, €ro HWHTEpIpeTaIn,
PeoOPa30BAHMIO M TPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CHUTYAIUSAX, B TOM YHCIIE TIPHA CO3IaHUH YICOHBIX
MMPOEKTOB B 00J1aCTH (DU3UKH;

CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 331a4l B 00pa30BaTeNIbHOM AEATEIbHOCTH, B TOM YHUCIIE MTPU U3yYCHHUH
bu3uKy;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;

YMETh MEPEHOCUTD 3HAHUA MO (PU3UKE B IPAKTUUECKYIO 00IaCTh KU3HEACSATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE UJI€U, IIpeIaraTh OPUTrMHAIBHBIE TIOJXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, AOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BIIQJIETh HAaBBIKAMH MOJydyeHHUs] MHGOpManMU (PU3NYECKOTO COJEp)KaHHsS U3 HMCTOYHUKOB Pa3HbIX
TUIIOB, CAMOCTOSITENIBHO OCYIIECTBIISATH MMOUCK, aHAIN3, CUCTEMATU3AlNI0 U UHTEpHpeTauio nHGopMaluu
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpMALIHH;

UCIOJIb30BAaTh CpeACTBAa HMH(POPMALMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJOTHUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPTraHU3AIMOHHBIX 3aJ]au ¢ COOMI0ICHHEM TpeOOBaHM S)PrOHOMHUKH,
TEXHUKH O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, IMPaBOBbIX U OJTUYECKUX HOPM, HOpPM
MH(POPMAITMOHHOM 6€30MacHOCTH;

co37aBaTh TEKCTHl (DM3MUECKOTO COJEpKaHWs B pa3iIMYHBIX (opmarax ¢ Y4€TOM Ha3HAYCHHS
nH(OpPMAIIUY U 1IeTIeBOH ayIUTOpUH, BEIOUPas ONTUMAIBHYIO (OPMY MPEACTABICHUS U BU3yaTH3aI[1H.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JeilicTBHA:
OCYIIECTBIATH OOIEHHE HA YpoKaX (PU3UKU U BO BHE-YPOUHOM JEATEIbHOCTH;
pacro3HaBaTh NMPEeANOChUIKA KOH(DIMKTHBIX CUTYAllUH U CMATYaTh KOH(IUKTHI;
pa3BEPHYTO U JIOTUYHO M3J1araTb CBOIO TOUKY 3PEHUS C MCIIOJIb30BAaHUEM SI3BIKOBBIX CPE/CTB;
MIOHMMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U UHUBHUYyaIbHOI paboThI;

BLI6I/IpaTB TEMATUKy HW MCTOAbI COBMCCTHBIX JEeNCTBUI C y‘{éTOM 06H_II/IX HHTCPECOB U
BO3MOJKHOCTEH Ka)KIOT0 YIeHa KOJIJICKTHBA,



IIPUHUMATh L€ COBMECTHOM JESTENBHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH ACUCTBUS IO €€
JOCTHKEHHUIO: COCTABIIATH TUIAH JACHCTBHIMA, PacIpeesiTh POJIM C Y4€TOM MHEHUI Y9aCTHUKOB, 00CYXAaTh
pe3yJbTaThl COBMECTHON PabOTHI;

OILICHUBATh KA4yeCTBO CBOETr0 BKJIAJa M KAXKAOIO y4acTHHKAa KOMaHAbI B OOIIMI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPHSIM;

npeniaraTb HOBBIE IIPOEKThHl, OLEHMBAaTh UAEH C TO3UIMM HOBHU3HBI, OPUIMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh MO3UTHBHOE CTPATErMUYECKOE IIOBEJICHUE B PA3JIMYHBIX CHUTYalUAX, HIPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUIIHATUBHBIM.

PeryasitTuBHble yHHBepcaJbHbIe YueOHbIe JelicTBUS
Camoopranu3anus:

CaMOCTOSITEJIBHO OCYIIECTBIIATh MTO3HABATENbHYIO AEATEIbHOCTh B 001acT (PM3UKH U aCTPOHOMHUM,
BBISIBJISITH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEIICHMs PACUETHBIX M KAYECTBEHHBIX 3a/1a4, IUIAH BBIITOJHEHUS
MIPaKTUYECKON pabOThI C yUETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

CHOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO DJPYIUIUMU B 001acTH (QU3UKU, IOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE
pe3ynbTaTOB LENSIM;

BJIQJIETh HABBIKAMU II03HABATEIbHOW pe(IeKCUH KaK OCO3HAHUS COBEpLIAEMbIX JEHCTBUU U
MBICIUTENBHBIX MPOLECCOB, X PE3YIBTATOB U OCHOBAHN;

UCIOJb30BaTh NPUEMBI pe(IeKCUN AJIS OLICHKH CUTYallMH, BEIOOpa BEPHOIO PELICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;

B mpouecce nocTHKEHMS TMYHOCTHBIX PE3yIbTATOB OCBOCHUS IMPOTPaMMBbl MO (U3UKE A YPOBHS
cpeaHero obmero oOpa3oBaHus y OOYYarOIUXCS COBEPLICHCTBYETCS SMOLMOHAIbHBIN HHTEIIEKT,
IpeanojararIiui chOpMUPOBAHHOCTb:

CaMOCO3HAHUs, BKJIKOYAIOLIETO0 CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAJIBHOE COCTOSIHUE, BHUJIETh
HalpaBJIeHUs Pa3BUTUSA COOCTBEHHON SMOLMOHAIBHON C(epsl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJINpOBaHus, BKIIOYAIOIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE
IIOBEJICHHUE, CIIOCOOHOCTh afaNTUPOBAThCS K HIMOLMOHAIBHBIM U3MEHEHUSAM U IPOSBISTH THOKOCTh, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKIIOYAIOIIEH CTPEMIICHHE K JOCTH)KCHHIO LEJIU MU YCIEXY, ONTUMHU3M,
MHULMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXOIS U3 CBOMX BO3MOXKHOCTEN;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTpAaUBaTh OTHOIIEHUS C JPYTUMU JIOBMHU,
3a00TUTHCS, IPOSABIIATH UHTEPEC U pa3peliaTb KOHQIUKTHI.

INPEIMETHBIE PE3YJIbTATbBI

K konny oOydyenus B 10 kjacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTpa)kaTh
Cc(OPMHUPOBAHHOCTh y OOyJAIOIUXCS YMEHUI:

JI€MOHCTPUPOBATh Ha MpPHUMEpPax pojb U MECTO (U3UKU B (POPMUPOBAHMM COBPEMEHHOW HayuHOM
KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTHUUECKOM IEATENBHOCTH JIFOJEH;

YUUTHIBATh TPAaHUIBl TNPUMEHEHHs W3Yy4eHHBIX (U3MUECKUX MOJeNeil: MaTepualibHas TOUKa,
MHepLUallbHas cUcTeMa OTCYéra, aOCOJIIOTHO TBEPJAOE TENO, MJCAJIbHBIM ra3, MOJEIU CTPOEHHUS Ta30B,
KHUJIKOCTEH M TBEPBIX TeJ, TOUCUHBINA NIEKTPUUYECKUN 3apsi/l IPU pelIeHnH GU3MUECKUX 3a7ay;

pacrio3HaBaTh (pu3MUecKue sBIEHHs (IIPOIecChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB MEXAaHHUKH,
MOJIEKYJISIPHO-KUHETUYECKOH TEOPUM CTPOECHMSI BELIECTBA M DJIEKTPOJMHAMHUKU: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSMOJUHENHOE JBHUXKEHHE, CBOOOJHOE MaJeHUE Tell, MBM)KEHHE MO OKPYKHOCTH,
UHepLus, B3auMojencTBue tei, nuddy3us, OpOyHOBCKOE ABIKEHHE, CTPOCHUE >KMIKOCTEH M TBEPIBIX
TN, WU3MEHeHne oO0bEMa Tel NpU HarpeBaHuM (OXJIAXKJEHHH), TEIJIOBOE pAaBHOBECHE, HCIapeHHe,



KOHJIEHCAllMsl, IUIaBJIEHNUE, KPUCTAJUIM3alMsl, KUIIEHUE, BIAXXHOCTh BO3/lyXa, MOBBIIIEHNUE JABJICHUS ras3a
IIPU €r0 HAarpeBaHHUU B 3aKPbITOM COCYJE, CBA3b MEXJY IapaMeTpaMH COCTOSIHUS ra3a B M30Ipolieccax,
JJIEKTPU3aLUs TeJl, B3aUMOICHCTBUE 3aps0B;

ONKCBHIBATH M3YYCHHBIE TEIUIOBbIE CBOWCTBA TEN M TEIUIOBBIC SBJICHUS, HCIOJB3YA (PU3HUECKHE
BEJIMYMHBI: JABJICHUE Ta3a, TeMIeparypa, CpeiHss KHHETUYeCKas SHEprus XaoTUYECKOTO JIBUKECHUS
MOJIEKYJI, CPEIHEKBAAPATUYHAsI CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHSISI dHEprus, padoTa
raza, K03(ppuIueHT noae3Horo AEHCTBHS TEIUIOBOTO JBUTATENsl; MPU ONHCAHWU MPABUIBHO TPAKTOBATh
(U3NYECKUH CMBICT UCIOJNB3YeMbIX BEIMYMH, WX OO003HAUYECHUS W EIWHHUIBI, HAXOJUTH (HOpMYIIHI,
CBS3BIBAIOILME JAHHYIO (U3NYECKYIO BEJIMYUHY C APYTUMU BEIUUUHAM;

ONMCHIBATh M3YUEHHbIE DJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U AIEKTPUUECKHE SBJIECHUS (TIPOLIECCHI),
UCHOJIb3YSl (PU3UYECKUE BEIMYUHBI: IEKTPUUECKUH 3apsl, SJEKTPUUECKOE MOJ€, HAIPsHKEHHOCTD MOJIf,
MOTEHLIMAJ, Pa3HOCTh NOTEHUUAIOB; IPH ONUCAHUU NPABWIBHO TPAKTOBaTh (PU3UUYECKUN CMBICIT
UCIOJIb3YEMBIX BEJIMYUH, UX O0O3HAUEHUs U €IMHULbI; YKa3bIBaTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO
(u3NYECKYIO BEIMUUHY C IPYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (PU3UUYECKHE MPOLECCHl U SBJICHUS, UCIOJbB3YS (PU3NYECKHE 3aKOHBI M MPHUHIIUIIBL:
3akoH BcemupHoro tsaroteHus, |, 11 u Il 3akonsl HploTOHa, 3aKOH coXpaHEHHsI MEXaHUYECKOW 3HEpruw,
3aKOH COXPAHEHHUS HMITyJbCa, MPUHIUI CYNEPHNO3ULUN CHJI, MPUHIUI PAaBHONPABUS HHEPLUUATbHBIX
CUCTEM OTCUéTa, MOJIEKYJISIPHO-KUHETHUUECKYI0 TEOPHIO0 CTPOEHHUS BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBA3b
CpeIHell KMHETUYEeCKOW 3HEepPruM TEeIUIOBOTO ABMKEHHUS MOJEKYJ ¢ aOCOJIIOTHON TeMIepaTypoi, mepBblil
3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHUS EKTPUUYECKOTO 3apsijia, 3akoH KysnoHa, mpu 3TOM pa3nnyarhb
CJIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTH4YECKO€ BBIPAKEHHWE W YCJIOBHS (TpaHUIlBI, 00JIACTH)
MIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPHUHLMIIBI JIEHCTBUS MalllMH, NPUOOPOB M TEXHUYECKUX YCTPOICTB;
pa3ianyaTth yCIOBHS MX O€30MaCHOTO MCIOIb30BaHUS B TOBCEAHEBHON KU3HU;

BBIMOJIHATh  OKCHEPUMEHTBl 10 HCCIEAOBAHUIO (U3UYECKUX SBJIEHUM M  IPOLECCOB C
UCIOJb30BAHUEM TNPSAMBIX M KOCBEHHBIX H3MEPEHUH, IpU 3TOM (OpMYIUpOBaTh HpodieMmy/3afady u
TUIOTE3y y4yeOHOTO 3KCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEATIOKEHHOTO 000pYHOBaHMs, MPOBOAUTH
OMBIT U GOPMYJIUPOBATH BHIBOJIBI;

OCYLIECTBIIATh MpPSIMbIE M KOCBEHHbIE M3MEpPEHUs (U3NYECKUX BEIMYUH, NPU ITOM BBIOMpAThH
ONTUMAJIbHBIA CIIOCOO W3MEPEHHs M UCMOJIb30BaTh M3BECTHBIE METOAbl OLIEHKM IOIPEHIHOCTEN
HU3MEPEHMUI;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXAy (U3MUECKMMHU BEJIMYMHAMH C MCIIOJB30BAaHMEM HPSAMBIX
U3MEpEHUH, NPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH
(bu3nYecKrX BEJIMYUH B BUJIE TaOIUI U IpadMKOB, A€aTh BBIBOBI IO PE3yJabTaTaM UCCIIEI0BaHMS;

coOmogaTthk mnpaBuiia O€30MaCHOTO TpyAa NPU IHPOBEACHUU HCCIEAOBAaHUM B paMKax ydeOHOTro
OKCIIEPUMEHTa, Y4eOHO-UCCIEeOBATEIbCKOH M  HPOEKTHOM  JEATEIbHOCTHM € MCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOMCTB U J1aGOPaTOPHOIO 000PYAOBaAHUS;

pemaTh pacu€THbIE 3a/1a41 C SBHO 3alaHHON (U3MYECKON MOJIEINIbIO, UCTIONb3YS (PU3NYECKUE 3aKOHBI
Y IPUHLMIIBL, HA OCHOBE aHallu3a YCJIOBUS 3aJjaul BbIOMPATh GU3UUECKYIO MOJIEIb, BBIACIATh (PU3UUECKUE
BEJIMYUHBI U (OPMYIIbI, HEOOXOAUMBIE 1Ml €€ pelIeHus, POBOJUTh PacuéThl U OLIEHUBATh PEaTbHOCTb
MOJIy4EeHHOTO 3HaYeHMs (U3NYECKOM BEIMUYUHBI; PEIIaTh KaueCTBEHHbIE 33aJjau: BHICTPAUBATh JOTUYECKU
HENPOTUBOPEUYUBYIO LENOYKY pACCYXACHHM C ONOpOMl Ha H3y4CHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU M
¢u3nyeckue SBJICHUS;UCIONb30BATh PEHICHWH Y4YEOHBIX 3a7ad COBpPEMEHHble HH(POPMALMOHHBIE
TEXHOJIOTUU JJIsl TOMCKA, CTPYKTYPHPOBAHMs, MUHTEPIPETALMU M MPEACTaBICHUS Y4eOHOH M HaydHO-
NOMyJSApHOM MH(pOpMalUK, TOJYYEeHHON M3 pPa3IMYHBIX MCTOYHHMKOB, KPUTHUYECKH aHAIU3MPOBATH
MoJIy4aeMyro HH(pOopMaLuio;

NPUBOJNUTH TPUMEPHI BKIAJAa POCCHMCKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJb30BaTh TEOPETUYECKHE 3HAHUSA MO (HU3MKE B MOBCEJHEBHOM >KM3HM Uil OOecreueHUs
6€301MacHOCTH MpU 0OpaIlleHUH ¢ MPUOOPAMHU U TEXHUYECKUMH YCTPONUCTBAMHM, JUISI COXPAHEHUS 3/10pPOBbs
U COOJIOZICHUSI HOPM SKOJIOTHYECKOTO MOBEACHUS B OKPY)KaIOLIeH cpene;



paboTath B IpyIIE C BHINOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, IUIAaHUPOBATh PabOTy TPYIIHI,
paMoHaNBbHO pacIpeneNaTh 00S3aHHOCTH M IJIAHUPOBATh NEATEIBHOCTh B HECTAHAAPTHBIX CHTYalUsX,
aJIeKBaTHO OIICHWBATh BKJIAJ] K&KJOT0 U3 YIaCTHUKOB I'PYIIIIEI B PEIICHHE PaCCMaTPUBAEMOM MPOOIIEMBI.

K konmy oOy4yenus B 11 kJacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa)kaTh
c(OPMHUPOBAHHOCTD y O0YUAIOIINXCS YMEHUH:

JEeMOHCTPUPOBATh Ha MPHUMEPax POjb U MECTO (HU3UKU B (POPMUPOBAHMHM COBPEMEHHOW HAy4HOMU
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTUUYECKON NEATEIBHOCTH JIIOJEH,
L[EJIOCTHOCTb U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YyYCHHBIX (PU3MUECKUX MOJEIeH: TOUCUHBIA SJICKTPUUCCKUI
3apsi, JIyd CBETa, TOYEUHBIH UCTOUHUK CBETA, J€pHasi MOJEIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOTO sijipa
IIpU pelieHny (PrU3NYecKux 3a/1ad;

pacrio3HaBaTh (U3UYECKUE SABJICHHUS (MPOIECChl) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
SIIEKTPOJMHAMUKNA ¥ KBAaHTOBOW (DM3UKU: OJIEKTPUYECKas TMPOBOJMMOCTh, TEIJIOBOE, CBETOBOE,
XMUMHMUYECKOE, MarHMTHOE JEHCTBUS TOKA, B3aMMOJECHCTBME MAarHUTOB, AJIEKTPOMAarHuWTHas WHJIYKIIMS,
JeCTBHE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM U JBMOKYILUNCA 3apsij, dJ€KTPOMarHuTHbIE KojeOaHus
U BOJHBI, MPSAMOJMHENHHOE pacHpOCTPAHEHUE CBETa, OTpaKeHHE, IpeloMJIeHHe, HHTepQepeHus,
TUpakuuss U MOJSIpU3alldsg CBeTa, JAUCIEepcHsl cBera, Qorolnekrpuueckuil 3¢ dext (portosddexr),
CBETOBOE JaBJICHWE, BO3HWKHOBEHHE JIMHEHYaTOro CIEKTpa aroMa BOJOPOJa, €CTECTBEHHas U
HCKYCCTBEHHas paJiOaKTUBHOCTb;

ONKCHIBAaTh H3YYEHHBbIE CBOICTBa BellecTBa (AJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX CPEM) U DJIEKTPOMArHUTHBIE SIBICHUS (TPOLIECCHI), UCTIOIb3YS
¢buznyecKkrue BEMYUHBL: JEKTPUUECKUN 3apsi/l, cuja TOKa, AJIEKTPUYECKOE HaIPsHKEHHE, DJIEKTPUYECKOe
COMPOTHBIIEHUE, PA3HOCTh MOTEHIUAIOB, 3JIEKTPOABIKYINAs CUiIa, padoTa TOKa, UHAYKIUS MarHUTHOTO
noJis, cusia Amnepa, cuia JlopeHna, UHAYKTUBHOCTh KaTYIIKH, SHEPTHs JIEKTPUUYECKOTO U MAarHUTHOTO
IoJIeH, TMepHoJ W 4acToTa KoJieOaHUil B KojeOaTeIbHOM KOHTYpe, 3apsA] M Cuila TOKa B Ipolecce
TapMOHUYECKUX 3JIEKTPOMATHUTHBIX KOJIOaHUH, (POKYCHOE PACCTOSHUE M ONTUYECKas CWJIA JIMH3bI, IpU
ONMCAaHUM MPABWIBHO TPAKTOBaTh (U3NYECKUN CMBICI HCHOJIb3yEeMBIX BEIMYUH, UX OOO3HAYEHUS HU
€IMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOLINE JAHHYIO (PU3HUYECKYIO BEIUUYHHY C JPYTUMH BETUUYNHAMU;

ONKCBHIBATH HU3Yy4YCHHBbIC KBAHTOBBIE SIBJICHUS U TPOLECCHI, HCHOJIB3Ys (PU3MUECKUE BEIUYMHBIL
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPrHsl U UMITYJIbC (POTOHA, IEPUOA
[I0JIypacIaja, SHEPIrus CBA3M aTOMHBIX sJiep, IPU ONUCAHUM IPABUIBHO TPAKTOBATH (U3UYECKUN CMBICI
UCIOJb3yeMbIX BEIMYMH, UX OOO3HAUEHMs] W €IMHMIbI, YKa3bIBaThb (DOPMYJIbI, CBSI3bIBAIOILME JaHHYIO
(GU3NYECKyI0 BEIMYUHY C IPYTMMHU BEIMYUHAMU, BBIYUCIISTH 3HaYeHUE (PU3UYECKON BETUUNHBL;

aHAJTM3UPOBaTh (PU3NYECKHUE MPOLECCHl U SIBIEHUS, UCNOJNIb3Ys (PU3MUYECKUE 3aKOHBl U IMPUHIIMIIBL:
3akoH OMa, 3aKOHBI MOCJIENIOBATEIbHOIO M NApaJlIeIbHOIO COEAMHEHHs MPOBOJHUKOB, 3aKOH JDxoyms—
JleHua, 3aKOH 3JEKTPOMAarHUTHOW MHIYKLUH, 3aKOH NPSMOJIMHEHHOIO pacHpOCTPAaHEHUs CBETa, 3aKOHBI
OTpPaKEHMsI CBETa, 3aKOHbI IPEJIOMJICHMUS CBeTa, ypaBHeHue OMWHITeHHa a1 (orodddexra, 3akoH
COXpaHEHUsl HPHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPAaHEHMs IEKTPUUYECKOIO 3apsjia, 3aKOH
COXpaHEHMs MAacCOBOIO yHcia, INOCTY/IaThl bopa, 3aKOH paJuOaKTUBHOIO pacnaja, MpU 3TOM pa3indaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE M YCIOBUS (IpaHMIbI, 00JacTH)
IPUMEHUMOCTH;

ONPEIEIATh HANpaBJIEHUE BEKTOpPAa WHIAYKIIMM MarHUTHOTO IIOJII IMPOBOJHHKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHna;

CTPOMTH U OIMCHIBATh N300pa’keHNe, CO3/1aBaeMoe MJIOCKUM 3epKajioM, TOHKOH JIMH30M;

BBIMOJIHATE ~ OKCHEPUMEHTbl 10 HCCIIEAOBAaHUIO (U3UYECKUX SBJIEHUM M  NPOIECCOB C
UCIOJb30BAHUEM TPSAMBIX M KOCBEHHBIX HM3MEpPEHHi: NMpU 3TOM (GOpMyIUpoBaTh HpolieMy/3anady u
TUIOTE3y y4eOHOTO PKCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEJIOKEHHOTO 000pYyA0BaHUS, MPOBOIUTH
OTIBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYILIECTBIISATh MpSIMbIE M KOCBEHHbIE M3MEpEeHUs (U3MYECKUX BEIMYUH, MPHU ITOM BBIOMpATh
ONTUMAJIbHBIA CIIOCOO W3MEPEHHsT M UCMOJIb30BaTh M3BECTHBIE METOJAbl OIICHKM HOTPEIIHOCTEN
U3MEPEHUN;



MCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKHUX BEJIMYUH C UCMOJIB30BAHUEM MPSIMBIX H3MEPEHUIA: IPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyIbTATHI IOJYYCHHONW 3aBUCIMOCTH (PU3NYECKUX BEITUYHH B
BHJIe TaONHI 1 TpaUKOB, JENaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEIOBAHNUS,

coOmoarth mpaBuia 0O€30MacHOTO TPyAa NPU MPOBEACHUU HCCICAOBAHMM B paMKax y4eOHOTO
OKCIEPUMEHTa, Y4eOHO-UCCIEeOBATEIbCKOW M  NPOCKTHOM  JESATEIBbHOCTH €  HCIOJb30BAaHHEM
M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYIOBAHHS;

peuaTh pacu€THBIC 3a/Ia4H C SIBHO 3a/IaHHOM (U3UIECKON MOJIEIbIO0, UCTIONB3YS (PU3NICCKUE 3aKOHBI
Y IPUHIIMITE], HA OCHOBE aHAJIM3a YCJIIOBHS 337a4d BEIOUPATh (GU3NYECKYIO MOJIENb, BBIICIATh (PHU3UUECKUE
BEJIMYUHBI U POPMYIIbI, HEOOXOAUMBIE JIs €€ PEIICHHS, POBOAUTH PACUEThI M OIEHUBATH PEaTbHOCTD



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 o 1
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica 4 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 4 1 1
AKOHBL COXPAHCHIA B MEXAHHKE https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 14
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 4 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 4 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 3 bubnuorexa [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 11
Paznen 4. DJIEKTPOAUNHAMMUKA
bubmmoreka [{OK
4.1 3 3
HICKIpOCTaTHIa https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 5 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Wroro mo pazueny 8
PesepBHOE Bpems 2
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 4 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 5 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 4 1
BOJIHBI https://m.edsoo.ru/7f41c97c
23 OmTiKa 7 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 16

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 5 bubnnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 2
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 4 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue aToMa 1 bubnuorexa [IOK
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4.3 AToMHOE A1pO 5

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Wroro mo pazueny 10

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 1

bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 1

Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

bu6moreka [IOK
6.1 00606 1
OOIAIOMee TOBTOperHe https://m.edso0.ru/7f41c97c
Hroro mo pazgeny 1
PezepBHoe Bpemst 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBHIE
Ne i/ Tema YpoKka KOHTpOJIbeIe HpaKanecxne I[aTa Oﬁpa3OBaTeJII)HI)Ie
Bceero H3Y4YeHH S
padoTsI padoThbI pecypchl
®usnka — HaykKa 0 IPUPOJIE.
1 Hayunsie MGT(})[;BI HO?I,)HBI,DHI/JIISI 1 5.09 butmmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIEro MUpPa
MexaHn4deckoe ABMKCHUE.
5 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 12.09 bubmuorexa [JOK
nemkenus. [lepemernenne, ' https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHUE
PaBHOMEpHOE NpAMOJIMHENHOE
3 L[BI/I)KGHI/II; CB06I:)I[HOG naJicHue. 1 19.09 bubmorexa OK
https://m.edsoo.ru/ff0c3620
YckopeHnre cBOOOTHOTO MaIeHUS
KpuBonuneiitHoe nBUXKEHHUE.
4 Z[]];)I/I}KGHI/IC MaTepflaanoﬁ TOYKH 1O 1 26.09 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
Macca tena. Cuna. [Ipuniun
5 CyHepno3uLuu cuil. Bropou 3akox 1 3.10 bubnunoreka [JOK
HeroTona ay1st MarepuaibHOW TOYKH ) https://m.edsoo.ru/ff0c3be8
Tpetun 3akoH HproToHa
3aKkoH BCEMHUPHOTO TsaroTeHus. Cuia
6 TSDKECTH. HeII:BaSI KOCMHYECKAS 1 10.10 bubnmorexa HOK
https://m.edsoo.ru/ff0c3d00
CKOPOCTb
7 Cuna ynpyroctu. 3akoH ['yka. Bec 1 17.10 bubnuorexa [IOK
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TCIIa

https://m.edso0.ru/ff0c3e18

[MocTynarensHOE ¥ BpalaTeibHOE
JBUKEHHUE a0COIIOTHO TBEPIOTO

bubmmoreka [{OK

8 tesa. MomeHT cuitbl. [1i1edo cuibl. 24.10 https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECUS TBEPAOIO TeJIa
NMnynsc maTepualbHOM TOYKH,

9 CHUCTEMBbI MaT€PUAITbHBIX TOYECK. 11 bubnuoreka [JOK
Wmmnynbe cuitbl. 3aKOH COXpaHEHHS ' https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE TBMKEHUE
Pa6ota 1 MOLITHOCTD CHUITBI.

10 Kunernueckast sneprus 14.11 bubnuoreka [IOK
MarepuaabHOi Touku. Teopema 06 ' https://m.edsoo.ru/ff0c4502
W3MCHCHUH KHHETUICCKOW SHEPTUU
[TorenumansHas 3HEPTHUSL.

[ToreHunanpHas sHEpPrust 0
11 z[e(bopﬁnpOBaHHon‘ Epymp}llgfl}.]r 21.11 bubmmorexa LIOK
https://m.edsoo.ru/ff0c461a
[loTenumanpHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIH
KounTpomnbnas paborta o teme
12 <<KI/IHI;MaTI/IKa.pI[I/IHaMI/IKa. 3aKOHBI 28.11 bubmmorexa LIOK
https://m.edsoo.ru/ff0c4b74
COXPAHEHHUS B MEXaHUKE)
OcHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KMHETHYECKOM bubnuoreka [IOK

13 5.12
Teopun. BpoyHOBCKOE MBIDKCHUE. https://m.edsoo.ru/ff0c4dc2
Huddysus
TennoBoe paBHOBECHE.

14 Temneparypa u €€ nsmepeHue. 12.12

[Ixana remneparyp Llenscus
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Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

15 19.12
ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
nu
16| padaceroe npereramsec 612 | DromoresallOK
P pel ' https://m.edsoo.ru/ff0c570e
3akoH JlanbToHa. ["a30BbIe 3aKOHBI
Bnyrpennssa sHeprus
TEPMOANHAMUYECKOU CUCTEMBI U
17 crocoObl €€ N3MEHECHHS. 9.01 bubnuoreka [JOK
KomnruecTBO TemIoTh 1 paboTa. ' https://m.edsoo.ru/ff0c5952
Bnyrpennssa sHeprus
0JIHOATOMHOTO HCAJIbHOTO Ta3a
[IepBblii 3aKOH TEPMOJUHAMUKH U bubnuoreka [IOK
18 16.01
ero MpUMEHEHHE K H30IpoIeccam https://m.edsoo.ru/ff0c5efc
K 0
19 «1\3{12??11252 (1::1;((; Tg\ile{OBBI 23.01 bubmmorexa LIOK
P ' ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
AGCOIOTHAS M OTHOCUTEIbHAS
BJIAKHOCTH BO3ayxa. HackieHHbli bu6mmoreka [JOK
20 30.01
map COeIMHEHHE MPOBOJIHUKOB. https://m.edsoo.ru/ff0c64d8
Jlaboparopnas paboTa
C) .0 [
2 sapua flea e sncrrpcran ooy | DrOmoreLOK
AL A P ' https://m.edsoo.ru/ffOc6bcc
3apsaoB
B I« .3
2| mmaiee e S s | X
Y ' P ' https://m.edsoo.ru/ff0c6ced
3apsig
23 Hanpsk€HHOCTB 3JIEKTPUYECKOTrO 50.02 bubnuorexa [IOK

T10JI4. HpI/IHI_[I/IH CYIICpIio3nnnuun

https://m.edsoo.ru/ff0c6df2
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BNEKTPUYECKUX NoJen. JInnun
HaIpsHKEHHOCTH

24

Pabota cuit 3eKTpOoCTaTHIECKOTO
noud. [lorenuuan. PazHocts
IIOTCHIINAJIOB

27.02

bubmmoreka [{OK
https://m.edso0.ru/ff0c6f00

25

HpOBOI[HI/IKI/I " JUSJICKTPUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
HI/ISHGKTPI/ILICCKZUI IMPOHHULAEMOCTD

5.03

bubmmoreka [IOK
https://m.edso0.ru/ff0c7018

26

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa. DHEPrUst
3apsHKEHHOTO KOHJIEHCAaTopa
OnekrpoeéMkocTb. KoHteHcaTop

12.03

bu6moreka [IOK
https://m.edsoo.ru/ff0c72c0

27

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHusl. [locTOsTHHBIN TOK.
Cuna toka. Hanpspkenue.
Conportusnenue. 3akon Oma Jyist
y4acTKa LEenn

26.03

28

[TocnenoBarensHOE, TapaLieIbHOE,
CMEIIIaHHOE COEAMHEHUE
MIPOBOJHUKOB. JIabopaTtopHas
paborta «/3yueHrue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOBY»

2.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

29

Paborta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoyna-Jlenna

9.04

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

30

3akoH OMa 111 TOJIHOM
(3aMKHYTOM) 3JIEKTPUYECKO LIenH.
KopoTkoe 3ambikaHue.
JlaGopatopHas pabora «3mepenue

16.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0
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OJ1C ncToyHMKa TOKA B €T0
BHYTPEHHETO COMPOTHUBIICHUS

31

DneKTpOHHas IPOBOAUMOCTb
TBEPABIX METAJJIOB. 3aBUCUMOCTD
COIIPOTUBIICHHS METAJIJIOB OT
Temneparypbl. CBEpXIPOBOJUMOCTh

23.04

32

[TonynpoBOAHHUKH, UX COOCTBEHHAS
U IpUMECHasi IPOBOAUMOCTD.
CaoucTBa p—N-niepexoja.
[TonynpoBoAHUKOBBIE TPUOOPHI
DIIEKTPUYECKHUH TOK B PACTBOpaXxX U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTpOIUTHYECKAs TUCCOLUAIUS.
DIIEKTPOJIN3

30.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

33

DIIEKTPUYECKUU TOK B ra3ax.
CamocTosATENbHBIN U
HECaMOCTOSITEIbHBIN pa3psil.
Monnus. [Inazma DnekTprudeckur
TOK B pacTBOpax M paciuiaBax
ANIEKTPOJIUTOB. DNEKTPOIUTHYECKAS
JcCOLMaIus. DIeKTPOIIN3

7.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

34

KouTponbHas pabora o teme
«Onekrpocrartuka. IlocTossHHbBIN
aneKTpudeckuii Tok. Toku B
Pa3IUYHBIX Cpelax»

14.05

bubnuoreka [JOK
https://m.edsoo.ru/ff0c8a8a

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34
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11 KJIACC

KoaudecTBo 9acoB

Jara

DJIeKTpOHHbIe HH(ppoBbIE

Ne i/t Tema YpoKka KOHTpOJIbeIe HpaKanecxne Oﬁpa3OBaTeJII)HI)Ie
Bcero U3y4YeHHUS
padoTsI padoThbI pecypchl
[TocTostHHBIC MarHUTHI U UX
B3anMOIeiicTBHE. MarHuTHOE ToJIe. bubmmoreka [{OK
1 . 1 5.09
BekTop MarHuTHOW UHYKIIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIIUU
JlabopaTtopHnas pabota «3y4yenue
2 MarHET:IoE: nﬂois{ KaTT ) KI/Iy: . 1 1 12.09 Bubnuorexa LIOK
i ' https://m.edso0.ru/ff0co8fe
TOKOM)
JlelicTBME€ MarHUTHOTO TOJIST HA
3 JBHOKYIITYIOCS 3apSKEHHYIO 1 19.09 bubmuorexa [JOK
yactuny. Cuna Jlopenna. Pa6ora ' https://m.edsoo.ru/ff0c9df4
cunel JlopeHia
DNeKTpOMarHuTHas WHTYKITHSI.
[ToTok BekTOpa MarHUTHOM
4 uaaykuu. IJ1C uaaykiuu. 3akoH 1 26.09
ANIEKTPOMArHUTHOW WHYKITUH
®dapanes
Jlab 0
5 «I?ICZJI;ZTZEZZES iBi:jIH}I 1 1 3.10 bubmmorexa LIOK
8 . ' https://m.edsoo.ru/ff0cal50
AIIEKTPOMArHUTHOUW MHYKIIUH»
NunykTuBHOCTSH. SIBIEHUE
.OC
AYRIIH. P ' https://m.edsoo.ru/ff0ca600
MAarHUTHOTO TOJI KaTYyIIKHU €
TOKOM. DJIEKTPOMAarHuTHOE TO0JjIe
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KonTtposnsHas paboTa o teme
«MarsaurtHoe nose.
SHCKTPOMaFHI/ITHaFI HHIYKIOUWS»

17.10

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

CBOOOTHBIC MEXaHUYCCKUE
Kosebanus. ['apMoHMUEeCKHe
KosieOaHus. YpaBHEHHE
TapMOHHYECKUX KOJIeOaHUH.
[IpeBpatienue s3uepruu

24.10

bub6mmoreka [{OK
https://m.edsoo.ru/ff0caf06

JlabopaTtopHnast pabota
«HcciaenoBanue 3aBUCUMOCTHU
Teproa MaJibIX KoJieOaHu# Tpy3a
Ha HUTH OT JUTHHBI HUTH U MacChI

rpy3a»

7.11

10

KonebaTenbHBIH KOHTYP.
CBOOOTHBIC IICKTPOMArHUTHBIC
KOJIEOAHNS B UIEAIbHOM
KOJIe0aTeIbHOM KOHTYpe. AHAIOTHs
MEXIY MEXaHUYCCKHUMH H
3JIEKTPOMArHUTHBIMH KOJICOAHUSIMU

14.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0cb820

11

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/ICHHBIC
MeXaHUYECKHE KOoJIeOaHus.
Pe3onanc. BeiHyx1eHHbIE
AIICKTPOMArHUTHBIC KOJICOaHUS

21.11

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

12

IlepeMeHHBIH TOK.
CuHyconalbHbIU IEPEMEHHBIN
TOK. MOIIIHOCTB ITEPEMEHHOT0 TOKA.
AMIUIMTYIHOE U IEUCTBYIOLIEE
3HAYECHUE CUJIBI TOKA U HANPSHKEHUS

28.11

bu6mmoreka [JOK
https://m.edsoo.ru/ffOchd34



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

Tpancdopmarop. [IpousBoactso,

13 nepenava u norpedieHue 5.12
JIEKTPUYECKON SJHEPTUU
MexaHW4ecKue BOJIHBI, YCIOBUS
LT .
14 EZI‘(COHPOOCCTTBpaZCe;I I/I:CT Zi:ziﬂ u 12.12 bubmmorexa LIOK
p pactipoctp ' https://m.edsoo.ru/ff0cca54
JUITMHa BOJIHBL. [lonepeunsie u
MIPOJIOJIEHBIC BOJTHBI
15 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh 19.19 bubnuorexa [JOK
3ByKa. BricoTta ToHa. TeMOp 3ByKa ' https://m.edsoo.ru/ffOcccOc
16 KonTponsnas pabora «Konebanus u 26.12 bubnuoreka [IOK
BOJIHBD» ' https://m.edsoo.ru/ff0cc6f8
O .3
17 oupaema caera. Tocrpocre oop | DubmorexallOK
P . P ' https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
JlabopaTtopHas paborta «3mepeHue bubmuorexa [JOK
18 16.01
MOKa3aTesIs MPEITIOMIICHHS CTCKIIa https://m.edsoo.ru/ffOcd67a
JI ! § i
19 e, dopuyna tonkolt s, spor | DromoresallOK
- POPMY ' ' https://m.edsoo.ru/ffOcddle
YBenu4yeHue JUH3bI
Jucnepcus cera. CiioxXHbIA COCTaB
0 . . JIab
20 enoro ceera. LIper. JlaboparopHas 30.01
paborta «HabmroaeHune nucrepcuu
CBETa»
I'panuIel TPUMEHUMOCTH
KJIaCCUYECKOW MEXaHUKH. bu6mmoreka [JOK
21 6.02

[Toctynatel cnenuasTbHOU TEOPUU
OTHOCHUTEJIHLHOCTHU

https://m.edsoo.ru/ffOcf862
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DHeprus U UMIyJbC
peNATUBUCTCKON yacTULbl. CBS3b

bubmuoreka [JOK

22 MacChl C SHEPTHEH U UMITYJIbCOM. 13.02 https://m.edsoo.ru/ff0cfc68
DHeprust NoKos
KonTponsHas padora «OnTuka.

23 OCHOELI CHGHPII)aJIBHOﬁ TEOpUU 20.02 bubmmorexa LIOK

https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH

24 ®ortonsl. opmyna [1nanka. 27.02 bubnnorexa [JOK
DHeprus 1 UMITyJibc GOTOHA ' https://m.edsoo.ru/ffOcfel6
3akoHsbl poTodrPdekTa. YpaBHEeHUE

25 BM‘HHJTeICE‘Ha )IJ'I(lf)I(b(bOTOS(b(;eKTa. 5.03 bubamorexa LIOK

https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porosddexra
Mopens atoma TomcoHa. ONBITE

26 Pezepdopna o paccesauro o- 12.03 bubmuorexa [JOK
yactuil. [ImanerapHas Moesb ) https://m.edsoo.ru/ff0d091a
aToma

bu6mmoreka [IOK

2t Hocrynatsi bopa 26.03 https://m.edsoo.ru/ff0dOafa
W3nyuenue u noruomienre GoToHOB
MIpU MEPEeXoje aToMa ¢ OJHOTO bu6mmoreka [JOK

28 . 2.04
YPOBHSI SHEPIHH Ha Apyroit. Busl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
OTKpBITHE PATUOAKTUBHOCTH.

29 OmnsiTel Pesepdopaa mo 9.04 bubnunoreka [JOK
OTIPEICTICHUIO COCTaBa ’ https://m.edsoo.ru/ff0d0fd2
PaAMOaKTUBHOTO MU3TYYCHHS

30 OTKpbITHE TPOTOHA U HEUTPOHA. 16.04 bubnunoreka [JOK

N3otonsl. Anbda-pacna.

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

ONEKTPOHHBIM U MO3UTPOHHBIW
Oera-pacnaj. ['amMma-uznydeHue

31

DHeprusi CBSI3U HYKJIOHOB B sijIpe.
Snepupie peakuuu. AnepHbId
peaktop. [IpoGiieMsbl, TePCIIEKTHBEI,
9KOJIOTUYECKHUE ACTICKTHI SIAEPHOU
SHEPTEeTUKHU

23.04

bub6mmoreka [{OK
https://m.edsoo0.ru/ff0d1356

32

DNeMeHTapHbIE YaCTUIIHI.
OTtkpbiTHE IO3UTPOHA. METO 1Bl
HaOJI0ICHUS ¥ pErCTpaIiu
3IIeMEHTapHbIX YacThll. Kpyribii
cTon «DyHaMEeHTaIbHbIE
B3aUMOJACUCTBUS. EAMHCTBO
(bu3znuecKou KapTUHBI MUpa»

30.04

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

33

Bun 3B€3nH0r0 HeOa. Co3Be3aus,
SIPKAE 3BE3/IbI, TIIIAHETHI, UX
BuaUMOe JBwkeHne. ColtHeuHast
cucTeMa

7.05

34

Counune. CotHeuHast akKTUBHOCTD.
Uctounuk sueprun CoJiHIla U 3BE3]T

14.05

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [lapbentreBoit H.A., AkinonepHoe obimectBo «M31aTenbcTBO
«IIpocsewenue»

» Gusuka, 11 kiace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
®dusnka 10- 11knacc.ba3oBeiii ypoBeHb. YUeOHUK C AIEKTPOHHBIM
npunoxennem.®@usuka 10- 11kmnacc.bazoBeiii ypoBeHb.(aBTop .. Msikuies.

b.b.byxosues. H.H.CoTckuii.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET
Martepuansl o pusuke.Equnas konexsust [IOPoB

bubmmoteka I{OK https://m.edsoo.ru/ff0d0e38
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