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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHETO OOIIEro oO0pa3oBaHUS
pa3paboTaHa HAa OCHOBE IMOJOKEHUH W TPEOOBaHW K pe3yibTaTaM OCBOECHHS OCHOBHOM
oOpazoBarenbHOll Tporpammbl, mpeacTaBieHHbix B PI'OC COO, a Ttakke ¢ ydé€rom
dbenepasibHOM pabouyeil MmporpaMMbl BOCHHUTAHHMS M KOHIICMIIMM TPENOJaBaHUsl y4yeOHOro
npeaMera «®Puszuka» B oOpa3oBaTeNnbHbIX opraHuzanusax Poccuiickoit  ®enepanuu,
peanu3yrouMX OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

ConepxaHue mporpaMMmbl MO (PU3MKE HAIMpaBiIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4yHOU KapTUHBI MUpa oOyudaronuxcst 10—11 kimaccoB npu o0yueHun ux ¢usmke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-AEITENLHOCTHOTO mnoaxoxa. Ilporpamma 1o ¢usuke
cootBercTBYeT TpeboBaHusM PI'OC COO K mIaHUPYEMBIM JHYHOCTHBIM, MPEIMETHBIM U
METaIpeAMETHBIM pe3yibTaTaM OOyYEHHs], a TAK)KE€ YUYUTHIBAET HEOOXOAMMOCTh pealn3aluu
MEXIPEIMETHBIX CBSI3€H (PU3MKH C €CTECTBEHHO-HAYyYHBIMU yuyeOHBIMU IpeaMeTamu. B Hel
OTIPE/IETISIIOTCA OCHOBHBIE L€ M3Y4YeHUs (DU3UKU HAa YPOBHE CPEAHETO OOILIEro oOpa3oBaHus,
IJIaHUPYEMBIE pe3ylbTaTbl OCBOCHHS Kypca (PU3MKHU: JUYHOCTHBIE, METalpeAMETHBIE,
npeaMeTHbie (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e INIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (pU3MKK HAa 0a30BOM YpOBHE, B TOM UHCIE

OpeaIMEeTHbIE PE3YbTAThI 10 TOJaM 00yUYeHHUS;

e cOZIEpkaHKe yueOHoro npeamera « Pu3nkay 1mo rogaM o0ydeHusl.

du3rKa Kak Hayka 0 HanboJiee oOLIMX 3aKOHAX MPUPO/IbI, BBICTYIAsl B KAUECTBE yueOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHM 00 OKpYy)KarollleM MUpE.
[IkonbHBI Kypc (GU3HUKA — CHUCTEeMOOOpA3YIONIUN Il €CTeCTBEHHO-HAYYHBIX YyUeOHBIX
NPEeIMETOB, TOCKOJBbKY (DU3MUECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SIBJICHMIA,
M3y4aeMbIX XUMHEH, Onosiorueid, pusnueckoil reorpadgueit u actpoHomuei. Mcnons3oBanue u
aKTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUHN ONpEeNesieT XapakTep U pa3BUTHE PA3HOOOPA3HBIX
TEXHOJOTM B cdepe SHEPreTuKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOJIYYEHHs] HOBBIX
MaTEepUajoB € 33JaHHBIMU CBOMCTBaMU M Apyrux. M3yuenue (u3nku BHOCUT OCHOBHOM BKJIaj
B (hOpPMUpPOBAHHME €CTECTBEHHO-HAYYHOW KapTUHBI MHpa OOydawluxcsa, B (HOpMHpPOBAHUE
YMEHUN TPUMEHSATh HAyYHbIA METOJl TO3HAHUSA TMPU BBHIMNOJHEHUUM UMHU Y4YEOHBIX
HUCCIIeI0OBaHMUM.

B ocHOBY kypca (pusuku s ypoBHS cpeHEero 001iero o0pa3oBaHus TIOJIOXKEH PsIT HIICH,
KOTOPBIE MOKHO PACCMAaTPUBATh KaK MPUHLUIIBI €70 OCTPOCHHS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBISIETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COZIEPKUT MaTepuaj U3 BCeX pa3leioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM, TaK U
COBpPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B cOoTBETCTBUU ¢ HEM MaTepuai Kypca (U3HKH 0O0BbEIUHEH BOKPYT
¢busmueckux Teopuid. Bemymmum B Kypce sBisercs (OpPMHPOBAHHWE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.



Hoesn eymanumapuzayuu. EE peanuzanus npeanosiaraeT UCMOJIb30BaHUE T'YMaHUTapPHOTO
noTeHIraza GU3nIecKor HayKu, OCMBICTICHHE CBSI3U Pa3BUTHS (PU3UKU C Pa3BUTUEM OOIIECTBA,
a TaKXe C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMU U KOJIOTMUYECKUMU IpoOIeMamu.

Hoes npuxnaonoti uanpasiennocmu. Kypc QuU3MKd mpeanosiaraeétT 3HAKOMCTBO C
MIUPOKUM KPYTOM TEXHUYECKUX W TEXHOJOTUYECKUX MPUIOKEHUN H3YYCHHBIX TEOpUH U
3aKOHOB.

Hoes oxonocuzayuu peanusyercsi IMOCPEJCTBOM BBEACHHS JJIEMEHTOB COJIEp)KaHUS,
MOCBSIIIEHHBIX HKOJIOTHYECKUM IMpoOJeMaM COBPEMEHHOCTH, KOTOpPbIE CBA3aHBI C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTUM, a TaKkKe 00CYXKIEHUs MPoOIeM palliOHAIBHOTO TPUPOAOIOIH30BaAHUS
Y DKOJIOTUYECKOM O€30MacHOCTH.

CTep>KHEBBIMHU 3JIEMEHTaMH Kypca (DU3MKU Ha YpOBHE CpeAHEro oO0IIero oOpa3oBaHUs
ABISAIOTCA (u3nyeckue teopuu (popmupoBaHHE TPEACTABICHUNA O CTPYKTYpe MOCTPOCHUS
¢duszndeckoil Teopuu, poiau (yHAAMEHTAIbHBIX 3aKOHOB M MPUHIIMIIOB B COBPEMEHHBIX
MIPEACTABJICHUSIX O TIPUPOJE, TPAHUIIAX MPUMEHUMOCTH TEOPHM, JJII ONMHCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CHCTeMHO-AesTENbHOCTHBIN MOAX0 B Kypce (PU3UKU pean3yeTcs Npekae BCEro 3a CUéT
OpraHM3allM HKCIEPUMEHTAIbHON JIeATENbHOCTH oOy4aromuxcs. s 0a30Boro ypoBHs Kypca
(U3UKHA — 9TO HCMOJIb30BAHUE CHUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
1abopaTOpHBIX padOT, KOTOphle B MIporpamme Mo (usuke oOBEAMHEHBI B OOIIMI CIUCOK
YUYEHUYECKUX MPAKTUIECKUX paboT. Brimenenne B yka3aHHOM MepedHe J1abopaTopHBIX pador,
MPOBOAMMBIX I KOHTPOJIA M OIEHKH, OCYIIECTBISIETCS y4YaCTHHUKaMU 00pa30BaTeIbHOTO
npolLecca UCX0Asl U3 0COOEHHOCTEH MIIaHUPOBAaHUS U OCHaIlleHUsl kaOuHeTa ¢puzuku. [Ipu sTom
o0OecnieunBaeTcs OBJAJCHHE OOYUYaIOIIMMUCS YMEHHUSIMHU IMPOBOAUTH KOCBEHHBIE H3MEPEHUS,
WCCJICIOBAHMs 3aBUCUMOCTEH (U3NYECKUX BEIMYMH W TIOCTAHOBKY OIBITOB TIO MPOBEPKE
MPEJIOKEHHBIX THIIOTE3.

bonpiioe BHUMaHME ynesieTcsl pEIICHUIO Pacu€THRIX M Ka4eCTBEHHBIX 3amad. [Ipu sTom
JUIST pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 3aJaddl C SBHO 3aJaHHOW (U3HUECKOU
MOJIETIbIO, TO3BOJISIONINE MPUMEHITh W3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszena Kypca, TaK U WHTETPUPYS 3HAHUA W3 Pa3HBIX pa3aenioB. J[7s KauecTBEHHBIX 3aaad
MPUOPUTETOM SIBJISIIOTCSL 3aJaHUSl Ha OOBSCHEHHE MPOTEKAaHUS (U3HUECKUX SIBICHUA W
MIPOIIECCOB B OKPY’KAKOIICH XU3HU, TpeOyromue BeIOOpa (PU3nUecKoil MOJETu IJisd CUTyalluu
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TpedoBanuamu DPI'OC COO k MaTepHATbHO-TEXHUYECKOMY
oOecrieueHn0 yuyeOHOro mpouecca 0a3oBbli ypOBeHb Kypca (DM3MKM Ha ypOBHE CpPEIHETO
o0miero oOpa3oBaHUs JOHKEH M3y4aThCsl B YCIOBHSX MPEAMETHOTO KaOuWHeTa (DM3HWKU WM B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOMHETA MPEAMETOB €CTECTBEHHO-HAYyYHOT0 1MKIIa. B kaOunere
GU3MKA JOHKHO OBITh HeoOXoaumoe JJabopaTopHOE OOOpPYAOBAaHHME ISl BBITIOJHEHUS
YKa3aHHBIX B TIporpamMMme Mo GU3HNKe YICHHYECKHX MPAKTUIECKUX paboT U JEMOHCTPAIIMOHHOE
obopymoBaHue.

JleMoHCTpanMoHHOE O00OpynoBaHue (opMHpyeTcs B COOTBETCTBHH C MPUHIIUTIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00ECIEUYUBAET MOCTAHOBKY MEPEUYHUCICHHBIX B MIPOrpaMMe M0
¢u3MKe KIIOYEeBBIX JIEMOHCTpALMHA [JIsl MCCIIENOBAaHUS H3y4aeMbIX SIBJICHUH U TPOIIECCOB,
OMITUPUYECKUX M PYHIaMEHTAIBHBIX 3aKOHOB, MX TEXHHYECKUX IMPUMEHCHHUH.



JIaGopatopHoe 00oOpyaoBaHHE AJSl YUEHHYECKUX MPAKTUYECKUX paboT dopMupyercs B
BUJIE TEMAaTHMYECKUX KOMIUIEKTOB M OOECNeUYMBaeTCs B pacdyére OJAHOrO KOMIUIEKTa Ha JIBYX
oOyuaronuxcs. TemaTuueckue KOMIUIEKTHI J1a0OpaTOpHOro OOOPYIOBaHUSA JOJDKHBI OBITh
MOCTPOEHBI HA KOMIUIEKCHOM HMCIOJIb30BaHUM AHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUE LIUPPOBBIX JTA0OPATOPHIA.

OCHOBHBIMU 1IETIIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCSI:

e popMupoBaHHME UHTEpeca W CTPEeMJICHHS OOYyYaloIUXCs K HAyYHOMY HW3YUYCHHIO

IPUPOBI, PA3BUTHE WX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

epa3BUTUE TPEACTABICHUA O HAYYHOM METOJA€ TMO3HaHUS U  (HOpPMHUpPOBAHUE
MCCJIEI0BATEIBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHHSIM;

e popMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa M3Y4YeHHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e popMUpOBaAHUE YMEHUN OOBICHSITH SIBICHUS C UCIOJIb30BaHUEM (PU3UUYECKUX 3HAHUU U
HAy4HBIX JOKa3aTEIbCTB;

e popMHUpOBaHUE MPEACTABICHUN O poiau (U3UKUA JJIS PA3BUTHS APYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTmKeHHe 3TUX Leled 00ecreynuBaeTCsl pelleHHEeM CIeAYIOUIMX 3ajad B Ipolecce

U3Yy4EHHUs Kypca (PU3UKU Ha YPOBHE CpeIHEro O0IIero 0Opa3oBaHUs:

e IpUOOPETEHUE CUCTEMbI 3HAHMM 00 OOIMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHUSIX, BKIIOYAsI MEXaHUKY, MOJIEKYJISIPHYIO (PU3HUKY, JIEKTPOAMHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI ACTPOPU3HKHY;

e pOpMHUpPOBAHUE YMEHUW TPUMEHSTh TEOPETUYECKUE 3HAHUA I  OOBSICHEHUS
bu3nuecKuX SBJICHUN B MPUPOAEC U JJIA NPUHATHS TPAKTUYECKUX PEHICHUH B
MOBCEHEBHOM JKH3HH;

¢ OCBOCHHE CIOCOOOB PEIICHHsS] pa3IMYHBIX 3a/ady C SBHO 33JaHHOM (u3nuecKou
MOJEJIbIO, 3a/ay, TMOAPa3yMEBAIOIIMX CaMOCTOSITENBHOE CO3JaHue (PU3NYECKON
MOJEJH, aICKBATHOM YCJIOBUAM 3a]1a4u;

e MOHUMaHHE (PU3UYECKUX OCHOB W TMPHUHIIUIIOB JICHUCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPELY;

* OBJIaJICHUE METOJaMHU CaMOCTOSITEJIbHOTO IUIAHWPOBAHUS U MNPOBEICHUS (PUIUYECKHUX
DKCIIEPUMEHTOB, aHalu3a W  UWHTepOperanud  UHPOPMAIMH,  ONpPEeaeTCHUS
JOCTOBEPHOCTH MOJTYYEHHOTO PE3YJIbTaTa;

e CO3/IaHUE YCJIOBUU JJISI PA3BUTHS YMEHHUU IMPOEKTHO-UCCIENOBATEIBCKON, TBOPUYECKOU
NS TETBHOCTH.

Ha usyuenne ¢usuku (6a30BbI YpOBEHb) Ha YpOBHE CpPEIHEr0 OO0IIero oOpa3oBaHUS
orBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacos (2
yaca B HEJIEIIIO).

[Ipensaraemelil B mporpaMme 1o (u3nKe nepevyeHb Ja00paTOPHBIX U MPAKTUYECKUX padboT
ABJISIETCSI PEKOMEHJIOBAaHHBIM, YUMTENb JENAaeT BHIOOpP MpOBeAEHHUs Ja0OpaTOpHBIX padOT U
OMBITOB C YYETOM MHIUBUAYAIBHBIX OCOOEHHOCTEN 00yUYarOIIMXCS.



COILEPKXAHUE OBYUYEHUA

10 KJTACC

Paszpnen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHUA
®duznka — Hayka o npupoge. Haydnele MeTOABI MO3HAHUSA OKpY’Karolero mupa. Ponb
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE TTO3HAHUS IPUPOBI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (u3nueckux sBiIeHU U npoueccoB. Hayuneie runote3sl. Ousnueckue
3aKOHBI U TEOpUH. [ paHUIIbI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.

Pons u mecro usuku B (POpMUpPOBAaHMM COBPEMEHHOM HAyYHOM KapTUHBI MHpa, B
IPAKTUYECKOM eI TeIbHOCTH JIFOICH.

Ilemoncmpayuu

Amnanorosslie 1 IU(POBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIC JATUHKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanndyeckoe aABMKEHHE. OTHOCUTEIIBHOCTh MEXAaHWYECKOro JBMkKeHus. Cucrema
orcu€ra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpelHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOpPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMU HAa OCH CUCTEMbl KoopJauHaT. ClI0KEHUE NepeMEIICHUN U
CJII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsIMOJIMHENHHOE NBMkeHue. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUSI, MyTH U NIEPEMEIICHUS MaTEPUATIbHON TOUKH OT BPEMEHH.

CBobosiHOE TIasieHHe. Y CKOpEHHE CBOOOIHOTO MaICHUS.

KpuBonunenHnoe nBwxkeHue. JIBH)KEHHME MATEPUAIBHOW TOYKH TIO OKPYKHOCTH C
IIOCTOSTHHOM MO MOZYJII0 CKOPOCTBIO. YTJOBas CKOpPOCTh, JIMHEWHas CKOpocTh. llepmon m
yacToTa oOpanieHus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

TexHUYecKkre YCTpOWCTBAa W TMPAKTHUYECKOE MPUMEHEHHE: CHUIOMETp, ABWKCHUE
CHApSIJIOB, IIETIHBIE U PEMEHHBIC TIEpEaUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTEPUCTUK JIBUKEHUS.

IIpeoOpazoBanre NBMKEHUN C HCIIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmronenune nBrkeHus Teia, OpOIIEHHOT0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaACHUs.

HamnpagpieHnue ckopocTu pu ABUKEHUU 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydenune HepaBHOMEPHOIO JIBU>KEHUS € LEIBIO ONPEIeNIEHUs] MTHOBEHHON CKOPOCTH.

UccnenoBanne  COOTHOIIEHUS ~ MEXKIYy  MNYTSIMH,  OPOWJCHHBIMH  TEJIOM 34
MocJe0BaTEIbHbIE PaBHbIC MPOMEXKYTKHM BPEMEHHM NP PABHOYCKOPEHHOM JIBDKEHUHU C
HA4YaJIbHOM CKOPOCTHIO, PABHOW HYJIIO.

N3yueHne nBMKEHUS IApUKA B BA3KON KUJIKOCTH.
N3yuenne aBuxeHUs Tena, OPOIIEHHOTO TOPU30HTAIHHO.



Tema 2. /lunamuka

IIprammn otHocutensHOCTH ['anmunes. Ilepssiii 3akoH HeroToHa. MHEpumManbsHble CUCTEMBI
OTCYETA.

Macca tema. Cwuia. IlpuHumn cynepno3unuu cwi. Btopoil 3akoH HerooTona s
MaTepuaibHOU TOUKH. Tperuii 3akoH HbroTOHA U1l MaTepUAIbHBIX TOYEK.

3akoH BcemMupHOTo TsaroteHus. Cuna tspkectu. [lepBast kocMuueckasi CKOpOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, ckoiibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJIbKEeHUs U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS
[IPU JIBUKEHHUU TEJIA B )KUAKOCTH WM Ta3e.

[TocTynarensHOE U BpallaTEIbHOE IBHXKEHHE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CcHJIBI OTHOCUTEIBHO OCH BpameHus. [limedo cunbl. YcnoBus paBHOBECHS
TBEPJIOTO TEJIA.

TexHuueckue YCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHWE: IMOMAIIUIHUKN, IBUKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenne cuil.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIIiH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MTAJCHUH.

CpaBHEeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBust paBHOBeCHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HHUKAKOLIUX B NPYKUHE U PE3UHOBOM
oOpasiie, ot ux gaedopmaluu.

Hccnenosanue yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3akonbl coXpaneHus 6 MexanHuke

NmMnynbc MaTepuanbHON TOYKH (TE€Na), CACTEMBl MaTEpPUATbHBIX TOUEK. IMITyIIbC CUIIBI U
M3MEHEHHE UMITYJIbCa Tea. 3aKOH COXPAaHEHHs UMITyJibca. PEaKTUBHOE JIBUKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckasi sHeprusi MarepuaibHO Touku. TeopeMa 00 M3MEHEHUHM KUHETUYECKOH
SHEPIHUH.

[TorenmmanpHass o2Heprusi. lloTeHnmaneHas odHEprus ynopyro AehOpMHPOBAHHOMN
npy>kuHbl. [loTeHunansHas sHeprus Tena BOJIM3U MOBEPXHOCTH 3eMJIH.

[ToreHnManbpbHbIE U HEMOTEHIMAIbHBIE CHIbL. CBs3b PabOTHI HEMOTEHIUAIBHBIX CHI C
W3MEHEHUEM MEXAHUYECKON DJHEPrurM CHUCTEMBbI TeJ. 3aKOH COXPAHECHHUS MEXaHUYECKOM
SHEPIHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuyeckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KOINEP, NPYKUHHBINA
IIACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE NBM>KECHHUE.

[lepexoa NOTEHIHATILHON SHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut

W3ydyeHne aOCOJMIOTHO HEYHNPYroro yjaapa C IOMOIIBIO JIBYX OJMHAKOBBIX HHUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsI3M padOTHl CHUJIBI C M3MEHEHUEM MEXAaHWYECKOW 3HEpPruM Tena Ha
IIPUMEpPE PACTSKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. Mosexkyasipaasi pu3uka 1 TEpMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE  MOJOXKEHHUSI  MOJEKYISIPHO-KMHETHYECKOW TEOPUHM M HUX  ONBITHOE
obocHoBanue. bpoyHosckoe nBuxkenue. Juddysus. Xapakrep ABUKEHUS U B3aUMOJCUCTBUS
YacTHUIl BeLECTBA. MOJENN CTPOEHUS Ta30B, KUAKOCTEN U TBEPIBIX TEN U 0OBICHEHUE CBOMCTB
BEIIECTBA HA OCHOBE ATHUX Mojenel. Macca m pasMepbl MoJiekyd. KomnuecTBO BemiecTna.
[ToctostnHas ABoranapo.

Tennosoe paBHoBecue. Temneparypa u e€ nzmepenue. [lkana remneparyp Llenbcus.

Mopnenp uaeanbHOro raza. OCHOBHOE ypaBHEHHME MOJEKYJISIPHO-KMHETHYECKOW TEOpUU
ujeanbHOro rasza. AOCONIOTHAas TeMIlepaTypa Kak Mepa CpelHed KHHETHYECKOW HSHEepruu
TEIUIOBOro JBWkeHusa dactul raza. [llkama temmeparyp KensBunaa. ['a3oBblie 3aKOHBI.
Ypasuenne MenneneeBa—Knaneiipona. 3akon [anerona. M3ompoieccel B UI€AIBHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHue N30MpOIECCOB: U30TEPMA,
M30x0pa, n306apa.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThl, [TOKa3bIBAIOUIME JIMCKPETHOE CTPOEHUE BeliecTBa, (ororpaduu MOJIEKYJ
OPraHUYECKUX COCIUHECHUMU.

OmnbiTel 10 U Hy3UN KUIAKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mogpens onbita lITepHa.

OnbIThI, JOKA3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOJIEHCTBUA.

Mogens, WUTIOCTpUpYIONIas MIpUpoay AaBICHUS I'a3a Ha CTEHKHU COCYa.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS UJICAIBHOTO ra3a, U30MPOIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Onpenenenrue Macchl BO3JyXa B KJACCHOW KOMHATe€ Ha OCHOBE HM3MEpEeHHH 00BbEéMa
KOMHATBI, IaBJICHUSI U TEMIIEPATYPhI BO3/lyXa B HEN.

HccnenoBanue 3aBUCHMOCTH MEXAY MTapaMETPAMU COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckasi cucreMa. BHYTpeHHsIs HEprusi TePMOJUHAMHYECKON CUCTEMBI U
cnocoOnbl €€ n3meHeHus. KonnuecTBo TemioTel U padota. BHyTpeHHsst SHEpPTHsl 0JJHOATOMHOI'O



WJCaNbHOrO0 Tasa. Buapl Ttemuonepenadu: TEIUIONPOBOAHOCTb, KOHBEKIUA, HW3IIyYEHHE.
Y nenpHas TEIIOEMKOCTD BellecTBa. KOIMYECTBO TEIUIOTHI PU TEIUIONEpEaaye.

[Tonsatue 006 ammabatHoMm mporiecce. llepBbiii 3akoH TepMoAMHAMUKHU. [IpumeHeHue
NEPBOro 3aKOHA TEPMOJIMHAMUKY K U3ompolieccaM. ['padruueckas uuteprpeTaius padoThl rasa.

Bropoii 3akon TepmoguHamMuki. HeoOpaTtuMocTh MpoiieccoB B MPUPO/IE.

TennoBsie Marmmubl. [IpuHIMIB 1eHiCTBUA TEIUIOBBIX MalivH. [IpeobpazoBanus sHeprun
B TEIUIOBBIX MamuHax. Koaddumuent nonesnoro aeictsus temnooid MamuHbl. ki Kapno u
ero Kod(PUIMEHT MOJIE3HOT0 AEHCTBUA. DKOJIOTHUECKUE MPOOJIEMbI TETIOIHEPTETUKH.

TexHuyeckne yCTpPOWCTBA M MPAKTUYECKOE TPUMEHEHUE: JABUTATEIb BHYTPEHHETO
cropanusi, ObITOBOI XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3MeHeHrne BHYTpEHHEH HSHEpruM Tella MPH COBEPIICHHWU pabOTHI: BBUIET MPOOKH U3
OYTBUIKM TOJ JEMCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue 3pupa B JATyHHOU TPyOke MyTEM
TpeHus (BUICOIEMOHCTpPAIIHS).

N3meHeHue BHYTpEHHEN sHepTrun (TeMIlepaTyphl) Tea IpH TeIionepeaaye.

OneIT o aaAMabaTHOMY paCIIMPEHUIO BO3/IyXa (OMBIT C BO3IYIIHBIM OTHHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYyTPEHHETO CTOPaHUsl, p€aKTUBHOIO JBUTATENS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaeapHOoN TEIII0OEMKOCTH.

Tema 3. Acpecamnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanne u KoHAeHcanus. lcmapenue u  kumneHue. AOCONIOTHAsT U
OTHOCHTEJIbHAS BIAKHOCTh BO3ayXxa. HackleHHbIN nap. Y aenbHas TemioTa napooopa3oBaHus.
3aBUCUMOCTb TEMIIEPATYPHI KUIIECHHS OT JaBJICHUS.

Trépnoe Teno. Kpucramnuueckue u amop@Hbie Teaa. AHU3OTPOIUS CBOMCTB KPUCTAJIIOB.
Kunkue xpucramnel. CoBpemeHHble MaTepuanibl. [lnaBieHne n kpucraymmszanus. Y AenbHas
teryoTa miuasiaeHus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHHuecKue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHE: TUIPOMETP M IICHUXPOMETP,
KQJIOPUMETP, TEXHOJIOTMM  IIOJYyYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM  YHCIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIEHHBIX NIAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAYKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIEHUSI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MepeHne OTHOCUTENBHOW BIIAJKHOCTH BO3yXa.

Paznen 4. JjeKTpoAMHAMMKA
Tema 1. dnekmpocmamuxa
OnekTpu3anus Tell. OJEKTpUuueckui 3apsia. JlBa Bujga dJIEKTPUUECKUX  3apsiioB.
[IpoBOHUKY, TUAIEKTPUKH U MOTYIPOBOIHUKU. 3aKOH COXPaHEHUsI JIEKTPUUECKOIo 3apsija.



B3aumopeiicteue 3apsgoB. 3akoH Kynona. TodeuHbIl 3JIEKTpUYECKHA  3apsi.
Onextpuyeckoe mnosne. Hanpsok€HHOCTh 3nexkTpuyeckoro mois. I[lpuHuoun cynepno3unuu
ANEKTPUYECKUX NoJiek. JIMHNK HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIA.

PaGora cun onekrpocratuyeckoro mnons. Ilotenmuman. Pa3HOCTh MOTEHIMANIOB.
[IpOBOAHUKH U IUAJIEKTPUKH B DJIEKTPOCTATUUECKOM TTOJI€E. JJU3IeKTpriecKas MPOHULIAEMOCTb.

OnekTpoémkocTb. KonmeHcaTop. DNEKTpOEMKOCTh IIOCKOTO KOHJEHCATOpa. DHEprus
3apsKEHHOTO KOHJIEHCATOoPA.

TexHuyeckre ycCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: BJIEKTPOCKOI, IJIEKTPOMETD,
AIEKTPOCTATUYECKAs 3alUTa, 3a3€MIICHUE SJIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBATBHBIN
anrapar, CTpyWHBIM IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEII.

DIEKTPUYECKOE TI0JIE 3APSIKEHHBIX TEIl.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JINDIIEKTPHUKY B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcAaTopa OT IUIOMAAU IUIACTHH,
PACCTOSIHUS MEXILY HUMHU U AUDJIEKTPUYECKON IPOHHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 351eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKANA TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOrO TOKA. MICTOUHMKHM TOKa.
Cuna Toka. [ToCcTOSIHHBIN TOK.

Hanpspoxkenune. 3akon OMa 1s y4acTKa LETH.

DneKkTpuyeckoe COIIPOTUBJICHUE. VY nenbHOE COIIPOTHUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH [xoymns—JIeniia. MOUHOCTB AEKTPUUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJIa U BHYTPEHHEE CONPOTHUBIIEHUE NCTOYHUKA TOKA. 3akoH OMa s
MTOJTHOM (3aMKHYTOM ) 3JIeKTpUUuecKoi 1ienu. KopoTkoe 3ambIKaHKeE.

ONeKTpoHHass NPOBOJMMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTH COINPOTHUBIICHUS
METaJUIOB OT TeMneparypsl. CBEpXIIPOBOIUMOCTD.

DNeKTpUYeCcKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass W TpUMEcCHass MPOBOJUMOCTH MOJYHIPOBOIHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B PAacTBOpaX MW paciuiaBax »3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS
JIUCCOLIMALNS. DIICKTPOIIU3.

DJIEKTPUYECKHUN TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSATEIbHBIN pa3psa. MoaHus.
ITima3ma.

TexHHuuecKrue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIIEPMETpP, BOJIBTMETP,
peocTaT, HWCTOYHUKUA TOKA, OJIJIEKTPOHArpeBaTelbHble MPUOOPHI, 3IIEKTPOOCBETUTEIbHbIE



npuOOpbl, TEPMOMETP COMPOTUBIEHUS, BAaKyyMHBIN AMOMA, TEPMHUCTOPBHI U (HOTOPE3UCTOPHI,
ITOJIyITPOBOJJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANIPSIKEHMUSL.

3aBUCHUMOCTb COIPOTUBJICHUS] LMUIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOILAIH
MONEPEYHOr0 CEYEHMs U MaTepuraa.

CMelaHHOEe COeIMHEHNE TPOBOIHUKOB.

[Ipsimoe u3MepeHue 3IIEKTPOABHXKYILEH cuibl. KOpOTKoe 3aMbIKaHUE TajlbBAaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUSL.

3aBUCUMOCTH CONPOTHUBIICHHS] METAIIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI TPOBOJUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuyeHnne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHure  ANEeKTPOABMKYIIEH CHJIbl HMCTOYHMKA TOKA W €ro  BHYTPEHHEro
CONPOTHUBJICHUS.

Habmronenue anexTpoiusa.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢usuku 06azoBoro ypoBHs B 10 kiacce OCyHIECTBISIETCS C Y4ETOM
COJIEpKATENIbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMH MaTEeMaTUKH, OHOJIOTHMH, XUMUH,
reorpauu U TEXHOJIOTUU.

Meowcnpeomemnvle nowsimus, CBSI3aHHBIE C M3YYEHHUEM METOJOB HAYYHOTO IO3HAHUS:
ABJICHHE, HAy4yHbI (akT, runore3a, Qu3nMyeckas BeIUYMHA, 3aKOH, TEOpus, HAOIIOIECHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxka: penmieHWE CHUCTEMbl YpaBHEHUMW, JMHEWHas ¢QyHKuMs, napadona,
runepOona, ux rpapuku W CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIIMH: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKLINH Ha
OCH KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocusa: Mmexannueckoe BHXKEHHE B JKMBOW mpupoje, Audpdy3us, 0cMOoC, TeII000MeH
’KUBBIX OpPraHU3MOB (BUbI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHE), FJICKTPUUECKUE SBJICHUS B
KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsE Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX TeIN, JKUJIKOCTEH M Ta30B, SJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHYECKAs AUCCOLIMALINS, TabBAaHUKA.

l'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeodpazoBaHue ABMKEHUN C HCIIOIb30BAHHUEM MEXaHU3MOB, YUET TPEHHUS B
TEXHUKE, TOJUIMIHUKHA, MCIOJb30BaHUE 3aKOHA COXPAaHEHUs MMITyJIbca B TEXHUKE (pakeTa,
BOJOMET W [Ipyrue), ABUTATEeNb BHYTPEHHErO CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOIUIIbHUK, KOHJIUIIMOHEDP, TEXHOJIOTHH MOJyYEeHHUsS] COBPEMEHHBIX MaTepUaoB, B TOM YKCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJIOTMM,  3JIEKTpPOCTaTHUYECKas  3alluTa,  3a3€MJICHHE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MpPHUHTEP, dJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.



11 KJTACC

Paznea 4. daekTpoannammuka

Tema 3. Mazcnummnoe none. I1eKmpoMazHUMHAA UHOYKUUSA

ITocTrosiHHBIE MarHuThl. B3anMoneicTBUE NOCTOSIHHBIX MAarHUTOB. MarmuTHOE IOJIE.
Bekrtop MarHuTHOM WHAyKUMHW. [IpUHIUN Cyneprno3uiMd MarHATHbIX nojied. JIluHuum
MarHuTHOW UHAYKIMU. KapThHa TMHUI MarHUTHOM MHIYKIIMU TOJISI TOCTOSSHHBIX MarHUTOB.

MarauTHoe mnoJie TPOBOJHHUKA C TOKOM. KapTMHa NMHWNA WHIYKIMA MArHATHOTO IOJIA
JUTMHHOTO TPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBLEBOTO MPOBOJHUKA, KATYIIKA C TOKOM.
OmneiT Dpcrena. BzanmoneicTBre NpoOBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenma, €€ MOAyJlb W HampaBieHue. JIBWKeHHE 3apsDKEHHOM 4YacTUIlbl B
OJIHOPOJHOM MarHuTHOM mosie. Pabota cuiel Jlopenna.

SBNEeHHE BIEKTPOMAarHUTHOW UWHAYKUHMH. [lOTOK BEKkTOpa MAarHUTHOW WHIYKIIUH.
DJIEKTPOJIBIXKYILAsA CHIJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInu Papanes.

BuxpeBoe sieKkTpudeckoe moJie. DIIEKTPOABHKYIIAS CUIa WHAYKUWHA B IPOBOJHUKE,
JIBHKYIIEMCSI IIOCTYIIATENIBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuino Jlenna.

NHayKTUBHOCTD. SIBIEHHE CAMOMHAYKIMU. DJIEKTPOABUKYIAS CHUJIAa CAMOUHIYKIIAH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHn4eckrue YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHUE: TIOCTOSIHHBIE MArHUTHI,
ANEKTPOMArHUThI, 3JEKTPOJBUIaTEllb, YCKOPUTEIU SJIEMEHTAPHBIX YACTHI], WHAYKIIMOHHAs
1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIuHMM UHIYKIIUY MarHUTHOTO TOJIS.

B3aumogernicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBIIeHUE PIEKTPOMArHUTHON MHIYKIIUU.

[IpaBuo Jlenua.

3aBUCUMOCTh 3JEKTPOABUKYIIEH CHIJIBI UHAYKIIUU OT CKOPOCTU U3MEHEHUS MAarHUTHOIO
MTOTOKA.

SIBrieHUE CAaMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue nercTBrs NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue sBiIEHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.

Pa3gen 5. Kosie0anus v BOJTHBI



Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUS

Konebarenbnas cuctema. CBoOonHble MexaHuueckue KoneOanus. [‘apMoHuveckue
konebanus. Ilepuon, uacrora, amrumryaa u (aza koneOanuid. [Ipy>KUHHBI MasTHUK.
Marematuyeckuii MasgsTHUK. YpaBHEHHE TapMOHUYECKUX KosieOanui. [IpeBpaiienue sHepruu
IpY TaPMOHUYECKUX KOJICOaAHUSIX.

Konebarenbubiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJ€OAaHUS B HACATHLHOM
KOJIEOATeIbHOM KOHType. AHAJIOrus MEXAy MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU
konebanusimu. Gopmyna TomcoHa. 3aKOH COXpaHEHHS YHEPTUU B HACATIBHOM KOJIe0aTeIbHOM
KOHTYPE.

[IpeacraBienue o 3aTyxarolUX KoiaeOaHUsIX. BhIHYK/I€HHbIE MEXaHUYECKHE KOJIEOAHUS.
Pe3onanc. BeIHyX/1€HHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS.

IlepemenHbIil Tok. CHHYCOMIaIbHBIN MTEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOIO TOKA.
AMIUIUTYTHOE U JEUCTBYIONIEE 3HAUEHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpanchopmarop. IlpousBoactBo, nepenada W MNOTPEOJIEHHE HIIEKTPUUECKOW HHEPIUM.
DKOJIOTUYECKHE PHUCKM MpU MPOU3BOJCTBE 3JIEKTpodHepruu. KynbTypa uCHogb30BaHUs
ANEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE NPHUMEHEHHUE: 3JIEKTPUYECKUN 3BOHOK,
TeHEPATOP IMEPEMEHHOT0 TOKA, JIMHUM 3JIEKTPOIIepeaay.

Jlemoncmpayuu

Uccnenosanue napaMeTpoB KosiebaTeIbHOM CUCTEMBI (IIPY>KUHHBIN WM MaTEeMaTUYECKUI
MasITHHK).

Hab6nronenue 3atyxarmommx KojaeOaHui.

HccnenoBanue CBOMCTB BRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumnorpaMMsl — (3aBUCUMOCTA  CHJIBI  TOKa U HANpsOKEHWST OT BPEMEHHW) IS
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onaHCc npu mocieqoBaTeNIbHOM COEAMHEHUM PE3UCTOpa, KaTYIUKH WHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopenb TMHUY 3JIEKTponepeayn.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MaJIbIX KOJIeOaHUM Irpy3a HA HUTU OT JJIMHBI HUTH
Y Macchl rpysa.

HccnegoBanne MEpeMEHHOr0 TOKa B IENUM M3 TOCIEIOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMACHUMHbIE 60JIHbL

MexaHudeckue BOJIHBI, yClIOBUA pactipoctpanenus. [lepuon. CkopocTh paciipocTpaHeHus
u JnuHa BojHbL. [lomepeuynsie W mpojosibHble BOJHBL. MHTepdepenuus u nudpakims
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHSI M3JIy4EHMs 3JEKTPOMATHUTHBIX BOJIH. B3anmHas
opueHTanusa BekTopoB E, B, V B snekTpomarauTHO#l BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX



BOJIH: OTpa)XX€HUE, TNpeOMIICHHWEe, mospu3anus, audpaknus, wuatepdepeHims. CKOpOCTh
ANEKTPOMArHUTHBIX BOJIH.

[IIxana »NEKTPOMArHUTHBIX BOJIH. [IprMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IprHLMIBI pauOCBS3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpOMCTBA M MPAKTHUUYECKOE MPUMEHEHUE: MY3bIKAJIIbHbIE MHCTPYMEHTHI,
yJIbTPA3BYKOBasi JUArHOCTHKA B TEXHHKE W MEIULIMHE, pajap, paavuONpUEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO0pa3zoBaHue M pacIpPOCTPAHCHUE MTOTIEPEUHBIX U MTPOIOTHHBIX BOJIH.

Konebimromieecs Te0 Kak HCTOYHUK 3BYKa.

Hab6nronenue otpakeHus: M IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepeniinu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJAOM M YacTOTOM
KoJieOaHui.

UccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJH: OTPaXEHUE, IMPEJIOMIICHHE,
noJisipu3anys, 1udpakius, tHTepPepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpssMmonuHeitHOE pacIpOCTpaHEHUE CBETA B OAHOPOIHOM Cpee.
JIyud cBera. ToueuHbI HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3aKOHBI OTpakeHHs cBera. I[locTpoeHue M300pa)KeHUN B IJIOCKOM
3epKa’e.

[Ipenomnenue cBeta. 3aKOHBI TMPEJIOMJICHHMS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroa MOJHOTO BHYTPEHHETO
OTPAKEHHSI.

Hucniepcus cBera. ClIoXHBIN cocTaB 0eoro ceera. LIger.

Cobuparonie u pacceuBaromue JUH3bL. ToHkas auH3a. DOKYCHOE pPACCTOSHHUE W
ONTHYECKAas Cujia TOHKOU JIMH3bI. [locTpoeHne n3obpakxeHuit B COOMPAIOIUX U PacCerBaIOIINX
nuH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTHA T€OMETPUYECKON ONITHKHU.

BonnoBass ontuka. Wurepdepenmuss cBera. KorepeHTHbIE HMCTOYHUKUA. Y CIOBHS
HaOJII0JICHUS] MAKCUMYMOB U MUHUMYMOB B MHTEP(hEPEHIIMOHHOM KapTUHE OT ABYX CHH(a3HBIX
KOT€PEHTHBIX UICTOUHUKOB.

Hudpakuus cBera. [udpaknwonnas pemérka. YciaoBue HAONIOJACHHUS TJIABHBIX
MaKCUMYMOB TIPH MaJIEHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckre ycTpoWCTBa M TPAKTHUUECKOE NPUMEHEHHME: OYKH, Jyma, QoToammnapar,
MPOEKIIMOHHBIM amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKa, JAu(paKIimoHHas
peLIETKA, MOJIAPOUL.

Jlemoncmpayuu



[IpsiMonuHeHOE pacHIpOCTpaHEHUE, OTPAXKEHUE W MpesiomyieHue cBera. OnTudeckue
npuOOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojellb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mojenu MUKpPOCKOIIa, TeJIeCKOa.

Hab6nronenue natepdepeHnm cpera.

Ha6nronenue nudpaximu ceera.

Hab6nronenue nucnepcuu cBera.

[ToydyeHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[TomydyeHue cnekTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

Ha6nronenue nonsipu3anuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol

N3mepenue nmokazatens NpeOMICHHS CTEKIIA.

NccnenoBanue cBOMCTB N300paXkKeHU B JIMH3AX.

HaOnronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH
['paHniel IPUMEHMMOCTH KJIACCUYECKOW MeXaHWKH. [locTynaTel cnienuanbHOM TEOPUH
OTHOCUTENBHOCTH: HWHBAPUAHTHOCTb MOJIYJISI CKOPOCTH CBE€Ta B BAaKyyMme, IPHUHIUI
OTHOCHUTENBHOCTH DWHILITEWHA.
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aME/IJIEHUE BPEMEHHU U COKPAILEHUE JJINHBI.
OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJIBCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Paznen 7. KBanroBas ¢pusuka

Tema 1. Inemenmol KBAHMOBOU ONMUKU

®otonbl. Popmyna [Inanka cBsa3u s3Heprun (HOTOHA C €r0 YaCTOTON. DHEPTUsl U UMITYJIbC
(dhoToHa.

OtkpeiTie u wuccnenoBanue ¢dotodpdexra. Ombitei A. . CromeroBa. 3akoHBI
dotorpdexra. Ypasuenue Ditnmreiina mia pororddexra. «Kpacnas rpanuma» Gororddexra.

Hasnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMH4YECKOe IEHUCTBUE CBETA.

TexHuueckue yCTpOWCTBA M MPAKTHUECKOE NPHUMEHEHHE: (POTORNEeMEHT, (OTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1or((PexT Ha yCTaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHeEMIHETO (oToddEKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pezepdopna no paccesnuto o -uyactuil. I[lnanerapHas
mozenb atoma. [loctynarel bopa. M3nyuenne u norsjoiieHrue GOTOHOB MPH MEPEXoJie aToMa ¢



OJIHOTO YpOBHS B3HEpPruM Ha Japyroil. Buael crnektpoB. CHEKTp YpPOBHEH 3HEPruu aToma
BOJIOPOJIA.
BonnoBele cBoiicTBa yactull. Bonnsl ae bpoiina. KopnyckylsapHO-BOIHOBOW JTyaau3M.
CHoOHTaHHOE U BBIHYKJICHHOE M3Ty4YCHHUE.
TexHuyeckre YCTpONCTBA H IMPAKTUYECKOE NPUMEHEHHE: CHEKTPAJbHbIA aHau3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.
Jlemoncmpayuu
Mogpens onbita Pezepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Habmoienne nHeRvaThIX CIeKTPOB U3ITyUCHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopusie pabomol
Habmronenue nuHeHyaToro CriekTpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI,  JOKAa3bIBAIOIIME  CIOXKHOCTh  CTpoeHHMs  sapa.  OTKpbwITHE
paanoakTuBHOCTH. OmnbiTel  Pe3eppopra mno onpeneneHuto cocTaBa  paguOaKTUBHOIO
usnydenus. CBoicTBa anbda-, 6era-, raMmma-u3iayueHus. BivsHue paguoakTHBHOCTH Ha KUBBIC
OpraHU3MBI.
OtkpeiTHe TpoTOoHa W HelTpoHa. Hykionnas mopens simpa ['eiizenOepra—lBaneHko.
3apsn aapa. MaccoBoe dncio aapa. M30Tormsl.
Anb(a-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBIN Oera-pacnai. ['amMmma-usiydyenue. 3aKoH
PagoOaKTUBHOIO pacIaja.
DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.
Anepnsbie peakunu. [lenenue u cuHTe3 AIep.
SAnepubiii peaktop. TepmosiaepHsiid cuHTe3. I[IpoOiieMbl W TEPCHEKTUBBI  SACPHON
DHEPreTUKHU. JKOJOTHUYECKNE ACTIEKTHI IAEPHON IHEPTETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nuecKoi KapTUHBI MUpA.
TexHuyeckue yCcTpoMCTBa M NMPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa BuibcoHa,
SJIEPHBINA peaKkTop, aToMHast bomoa.
Jlemoncmpayuu
CU€TurK NOHU3UPYIOIINX YaCTHL.
Vuenuueckuii akcnepumenm, nabopamopmsie pabomol
HccnenoBanue TpekoB 4yacTull (110 TOTOBBIM (oTOrpadusim).

Pa3zges 8. DieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanbl  pa3BuTusi acTpoHomuu. llpukiiamHoe ©  MHUPOBO33PEHYECKOE 3HAYEHUE
ACTPOHOMMUM.

Bup 3B€3nH0r0 HeOa. Co3Be3aus, IpKHe 3BE3/bI, INIAHETHI, UX BUIUMOE JIBH)KCHHE.

CoiHeuHast cucreMa.

Counnne. CosHeuHasi akTUBHOCTh. McTtounHuk sHeprum CosiHUA M 3BE31. 3BE3IBI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTpPaJbHBIA KJIACC — CBETUMOCTBY. 3BE3bBI



[JIABHOM TMOCIE0BATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3/ TJIABHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. COBpEeMEHHbIE MPEACTABICHUS O
POUCXOKIAECHUU U 3BOOIMU COJTHIA U 3BE3/. DTallbl KU3HU 3BE3 .

Muieunsiii [Iyte — Hama ['anaktuka. Ilonoxkenue um nBuxkenue CosiHia B ['anakTuke.
Tune! ranaktuk. Paguoranaktuku u kBa3zapel. UEpHBIE BIPHI B SIAPAX TalaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3axon Xa060ma. Pa36eranue ramaktuk. Teopus
bosproro B3peiBa. PenukToBOE M3IIydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGmoienust HeBOOPYKEHHBIM TJ1a30M € MCTOIb30BAHUEM KOMITBIOTEPHBIX MPUIOKCHHIMA
JUTSI ONIPEAEIICHUS MOJI0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3AMS
CeBepHOTO MONyLIapus U SIPKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lytu.

Oo0o0maromniee MOBTOPEHUE

Ponp ¢Gu3uku U acTpOHOMUH B SKOHOMHUYECKOM, TEXHOJIOTHYECKOW, COIMAIBLHOU H
ATUYECKON cdepax AesTeIbHOCTH 4YEJIOBEKa, POJb U MECTO (PU3UKH W aCTPOHOMUU B
COBPEMEHHOM HAay4YHOW KapTUHE MHUpPa, pPOJib (U3UYECKON Teopuu B (POPMUPOBAHUU
MPEACTABICHUM O (PU3MYECKON KapTHHE MHpa, MECTO (PU3MUECKOW KapTUHBI MUpa B OOIIEM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 Kjacce OCyIIeCTBISETCS C Y4ETOM
CoJIepKaTEeIIbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meowcnpeomemnvle nousamus, CBS3aHHBIE C M3YYEHHEM METOJIOB HAYYHOTO MO3HAHUS:
ABJICHHE, HAy4yHbId (akT, runore3a, Qu3nMyeckas BeIUYMHA, 3aKOH, TEOpHs, HAONIIOACHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, MOJIENIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YPAaBHEHHM, TPUTOHOMETPUUYECKHE (PYHKIIUU: CHUHYC,
KOCHHYC, TaHT'€HC, KOTAaHI€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HX
MPOEKIIMM HAa OCH KOOPJMHAT, CJIOXKEHHWE BEKTOPOB, MPOU3BOJHBIC AJIEMEHTAPHBIX (PYHKIIHM,
MIPU3HAKH MOI00US TPEYTOILHUKOB, OTPE/IeIICHUE TUIOMIAIN IIIOCKUX PUTYp U 00bEMa Tell.

buonocus: snexrpudeckue SBICHUS B KUBOW MPUPOJE, KoJeOaTelbHbIE JBIKCHUS B
KABOM IIPUPOJAE, ONTUYECKUE SIBJICHHS B JKUBOM IPUPOAE, NCUCTBUE pAJAUALUM HA IKUBBIC
OpTaHU3MBI.

Xumusi: CTPOEHHE aTOMOB M MOJEKYJ, KPUCTAUIMYECKAs] CTPYKTypa TBEPABIX TEN,
MEeXaHU3Mbl 00pa30BaHMsI KPUCTALTUICCKON PEeETKU, CIEKTPATbHBIN aHAIN3.

l'eoecpagus: mMarHUTHBIE TOJIOCA 3€MIIH, 3aJIEKU MAarHUTHBIX Py, GOTOCHEMKA 36MHOU
ITOBEPXHOCTH, IPEACKA3AHNE 3EMIIETPSCEHU.

Texnonozus: JTAHUM JJIEKTPONEPENAY, T€HEPATOP NEPEMEHHOIO TOKA, 3JIEKTPOABUTATEND,
MHIYKIMOHHAs TeYb, pajap, paauoONpUEMHUK, TEIEBU30p, aHTEeHHA, TenedoH, CBU-mneusb,
MIPOCKITMOHHBIN armapaT, BOJIOKOHHAsI OTNITHKA, COJTHEYHAs OaTrapes.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro npeamera «®dusmka» Ha ypoBHE CpeaHEro oOImero oOpa3oBaHUS
(6a30BBIi  ypPOBEHb) JIOJDKHO  OOECIEUUTh  JOCTHKEHUE  CICAYIOIIUX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBLIE PE3YJIBTATDBI

JImqHOCTHBIE pe3yabTaThl OCBOCHHUS y4eOHOro mpeameTa «Du3mKa» MODKHBI OTPaXKaTh
TOTOBHOCTH U CIIOCOOHOCTH OOYYArOIINXCSI PYKOBOJICTBOBATHCS CHOPMHUPOBAHHON BHYTpPEHHEH
NO3UIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPUEHTAlUi, TO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUN, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM POCCHMCKOTO  OOIIEeCTBa,
pacIMpeHne >KU3HEHHOTO OIbITa W OMBITA JACATEIHHOCTH B IMPOIECCE PeaU3aIllii OCHOBHBIX
HaIpaBJICHUN BOCTIMTATEILHON ACATEIHPHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTh TPAKIAAHCKON TMMO3ZMIMM  OOydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

MPUHATHE TPAAUIIMOHHBIX OOIIEYEIIOBEUSCKIX TYMAHUCTHYCCKUX U JIEMOKPATHICCKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B MHTEpPECax TIpa)kJIaHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIIPaBJIECHUU B 00pa30BaTEIbHON OpraHu3alnu;

yMEHHUE B3aUMOJICMCTBOBATh C COIMAIBHBIMM HMHCTUTYTaMH B COOTBETCTBHH C UX
GYHKIUSIMA ¥ HA3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM IEATEITILHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaKIAHCKOU UJIEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHUSM POCCHHUCKUX
YUEHBIX B 00JaCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIIUIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIC B ICATEILHOCTH YIEHOTO;

OCO3HAHME JINYHOTO BKJIaJ]a B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIFOYAs SCTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
(bu3MYecKoi HayKe;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K pa3nudHbiM cdepaM MpodhecCUOHATIBHOM JIeATeIbHOCTH, B TOM YHCIIC
CBS3aHHBIM C (U3HKOM W TEXHHUKOW, yYMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp OymyIiei
podeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO U caMOOOpa30BaHUIO B 00JacTh (PU3MKU Ha
NPOTSIKEHUU BCEU KU3HU;

6) 3K0JI0rM4ecKOro BOCITUTAHUSI:



c(OPMUPOBAHHOCTh SKOJOTHUECKON KYyJIbTYphl, OCO3HAHHE TJO00ATbHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAaHME U OCYIIECTBJICHUE NEHCTBUN B OKpYXarollled cpelie Ha OCHOBE 3HAHUS
1enell yCTOHYMBOTO pa3BUTHUS YEIOBEYECTBA;

paciIMpeHue OmbITa JCSITEIbHOCTH HSKOJIOTWYECKOM HANpaBIEHHOCTH HA OCHOBE
UMEIOIIUXCA 3HAHUN 10 (pU3HKe;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

Cc(OPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs (pU3HMUECKON HAYKH;

OCO3HaHUWE IIEHHOCTH HAYyYHOU JESITeIbHOCTH, TOTOBHOCTh B MPOIIECCE U3yUEHUsT (PU3UKU
OCYIIECTBISTh MPOEKTHYIO U UCCIIEI0BATEIbCKYIO JESTENbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
ba3oBble 1ornyeckue AecTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh W aKTyaJIU3UpOBaTh MpoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENEIIATh LENH ACSITENbHOCTH, 3a/1aBaTh NapaMeTPbl U KPUTEPUU UX JOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX (DU3NYECKUX SBICHUSX;

pa3pabaThiBaTh IUIaH PEIICHUs MPOoOJIeMbl ¢ YIETOM aHaIM3a UMEIOIIUXCS MaTeprUaIbHbIX
1 HeMaTepHUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JIESITECIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJbTATOB IIEJSM,
OLICHUBATh PUCKHU MOCIEACTBUN IESITENBHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PabOTy B YCIOBUAX PEATBHOTO, BUPTYaIbHOTO W
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarejabckue 1eMCTBUSA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBHIMHU TMOHATUSIMH U METOJaMHU (HU3UUECKOM
HAYKU;

BJIQJIETh HaBBIKAMU y4€OHO-MCCIIEIOBATEIILCKOM U MPOCKTHOMN JESTEILHOCTH B 00JIaCTH
(U3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEJILHOMY IOHMCKY METOJIOB PEIICHUS
3a/1a4 GU3HYECKOTO COJIEPIKAHMS, MPUMEHEHUIO PAa3IMYHBIX METOOB IMO3HAHMUS;

BIIAJIETh BUJAMHU JESATEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHMS, €r0 WHTEPIpETalvu,
npeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTyaIUsX, B TOM YHUCIE MPHU
CO3/IaHUM YYEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BbIJBUIaTh
TUINIOTE3Y €€ peLICHUs, HaXOJWTh AapryMEHTHhI [JIsl J10KA3aTelIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHAJM3UPOBATh TIOJYYEHHbIE B XOJE PEIICHUS 3aJaud pPe3yJbTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTb, POTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBHUSIX;

CTaBUTh W (POPMYJIUPOBATH COOCTBEHHBIE 33/Jlaud B 0Opa30BATENILHOM JESATEIHLHOCTH, B
TOM YHCJIC TIPU U3y4YeHUH (PU3UKH;



JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTD 3HAHUSA MO (PU3UKE B MPAKTHUUECKYIO 00JIaCTh KU3HEAEATEIbHOCTH;

YMETb HHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUT'aTh HOBBIE UJECH, IIPEJIaraTb OpPUTrHHAIbHBIC TOAXOABI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE aIbTEPHATUBHBIC PELLICHUS.

Pabora ¢ unpopmanueii:

BJIa/ICTh HABBIKAMU TOJYYCHUS HHPOpPMAIMH (PU3NIECKOTO COACPKAHUS U3 MCTOUYHHUKOB
pPa3HBIX THIIOB, CaMOCTOSTEIIBHO OCYLIECTBJIATh IIOMCK, AHAJINW3, CHCTEMATH3ALUI0 U
MHTEPIPETALNIO HH(OPMALIUY PA3IUYHBIX BUI0B U ()OPM IPEICTABICHUS;

OLICHMBAThH JOCTOBEPHOCTHh HH(OpMAILINH;

HCIIOJIb30BaTh CPEACTBA HH(POPMALMOHHBIX W KOMMYHHKAIlMOHHBIX TEXHOJIOTHHA B
pEIIeHNH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OpPTaHU3AIMOHHBIX 3a/ad C COOJIOJCHHEM
TpeOOBaHUIl 3PrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS, IPABOBBIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHOW O€30MacHOCTH;

CO37aBaTh TEKCTbl (PU3MYECKOr0 COJEpKaHHUs B pa3IUYHBIX (opmaTax ¢ Yy4E€TOM
Ha3HauYeHHUsT HHPOpMAUMKU W UENEBOM ayAUTOpUHU, BbIOMpas ONTUMAIbHYIO (QopMy
IIPEICTABIICHNS U BU3YyAIM3ALUN.

KomMmyHuKaTHBHBIE YHHUBEpPCAJbHbIE y4eOHbIE 1eHCTBUSA:

OCYILIECTBIISATH OOIIEHUE HA YpOKaxX (PU3UKU U BO BHE-YPOUHOU JI€SITEILHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYAlU U CMATYATh KOH(MIUKTHI;

pPa3BEPHYTO M JIOTUYHO M3JIararb CBOKO TOYKY 3PEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEACTB;

MMOHKUMATh U UCIOJIH30BAaTh MPEUMYIIIECTBA KOMAHIHON U UHIUBUAYaTbHONU PAOOTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHI C y4€TOM OOIIMX WHTEPECOB H
BO3MOYKHOCTEHN Ka)JOT0 YJICHA KOJUIEKTUBA,

IIPUHUMATh LEJIM COBMECTHOW JESATEIIbHOCTH, OPraHU30BBIBATH M KOOPAWHUPOBATH
NEUCTBUSL TIO €€ JOCTHKEHHUIO: COCTABJATH IUIAH JCWCTBHM, PaCHpelesisaTh POJIM C y4ETOM
MHEHHUI y4aCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJA U KAXKJIOTO yYaCTHUKA KOMAHJIbI B OOIIUI pe3yIbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

NpeJiaraTb HOBBIE MPOEKTHI, OLICHUBATh WAEU C MO3WIIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETUUECKOE TIOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUITHATHBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS
Camoopranusamnus:
CaMOCTOSITENIbHO OCYIIIECTBIISITh TO3HABATEIBbHYIO JEATEILHOCTh B O0JACTH (U3UKU U
aCTPOHOMUHU, BBISIBJISATH MPOOJIEMBI, CTABUTh U (HOPMYTUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTaBJISITh IJIAH PELICHUS PAaCYETHBIX M KAYECTBEHHBIX 3a/ad, IJIaH
BBITIOJTHEHUS TPAKTHUUYECKONH paboThl C YYETOM HUMEIOIIUXCS PECcCypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTCHUM;



JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;
pacmmMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JieaTh OCO3HAHHBIN BBIOOp, apryMEHTHUpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (DOPMHUPOBAHUIO W TPOSBICHHUIO JPYAWIMH B 00JacCTH (U3HKH,
MIOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATh
COOTBETCTBHE PE3yJIbTATOB IEISIM;

BJIJICTh HaBBIKAMU MTO3HABATEIIBHON pe(ICKCHHN KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI
Y MBICTUTEIBHBIX MPOLIECCOB, UX PE3YIHTATOB U OCHOBAHUIA;

UCIIOJIb30BaTh MPUEMBI PedIeKCUU IS OLIEHKH CUTYallMu, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX TIPH aHAJIN3€E PE3yIbTaTOB JCITCIbHOCTH;

MPUHUMATH ce0s, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHAJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mporiecce MOCTMXEHUSI JTUYHOCTHBIX PE3YyJIbTATOB OCBOCHHS MPOTpaMMBbI MO (U3HKE
UL  YPOBHA cpefaHero oOmero oOpa3oBaHuss Yy OOYYalOIIMXCS COBEPILICHCTBYETCS
AMOIMOHAJIbHBINA MHTEIJIEKT, Mpeoaaratonuii copMupoBaHHOCTE:

CaMOCO3HAHUs, BKITIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIIBHOE COCTOSTHUE,
BUJICTh HAIPABJIEHUSI Pa3BUTHS COOCTBEHHOW AMOIIMOHANIBHON cdephl, ObITh YBEPEHHBIM B
cebe;

CaMOpeTyJIMpOBaHUs, BKJTIOUYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTh aJanTUPOBATHCS K AMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMHM, BKIIIOYAIONICH CTpEMJICHHE K JOCTIKEHUIO 1M U YCIeXy,
ONTHMH3M, HHUIIMATUBHOCTh, YMEHHE ICUCTBOBAThH UCXOS U3 CBOMX BO3MOYKHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CHNOCOOHOCTHh IMOHMMATh SMOIIMOHAIIBHOE COCTOSIHUE APYTHX,
VUYUTBIBATh €T0 TPU OCYIIECTBIEHWU OOIIEHUS, CIOCOOHOCTh K COYYBCTBUIO U
COTIEPEKNBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIOYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHS C JPYTUMHU
JI0JTbMHU, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

IMPEJIMETHBIE PE3YJIBTATHI

K xoniy oO0yuenus B 10 kjiacce npeaMeTHbIC pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI
OTpaxkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MeCTO (U3UKH B (DOPMUPOBAHUM COBPEMEHHOM
HAYYHOW KApTUHBI MHpPA, B PA3BUTUHA COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUM, B MPAKTUYECKOU
JIEITEAbHOCTH JIIOJICH;

YUYUTHIBATh TPAHUIIBl MPUMEHEHUS HW3YYEHHBIX (U3NYECKUX MOJENe: MarepuaibHas
TOYKa, MHEpLHAJIbHAS CUCTeMa OTCUYéTa, aOCOJIIOTHO TBEPAOE TEJO, HACATbHBIN ra3, MOJeNU



CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUECUHBIM AIEKTPUUECKUI 3apsA]l MMpU pEeLICHUH
bu3MYecKuX 3a1ad4;

pacno3HaBath (pu3myeckue siBIeHUs (Tpoecchl) U OOBACHATh MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOEHHUS BEIIECTBA W AJIEKTPOJIUHAMUKHU:
PaBHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JIBIXKEHHE, CBOOOJHOE TaJeHHE Tel,
JIBIDKEHUE 110 OKPYKHOCTH, WHEPIMA, B3aumMOJeHcTBUE Tel, auddys3us, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE >KUJIKOCTEH M TBEPHABIX TEJI, U3MEHEHUE 00bEMa TeJ MpU HArpeBaHUU
(oxnaxkJieHuu),  TEIUIOBOE€  paBHOBECHE,  HCIApeHHe,  KOHJCHCAlMs,  IUIABJICHHE,
KpUCTAIU3AIUs, KUIIEHUE, BIAXXHOCTh BO3/yXa, IIOBBIIICHUE JIaBJIIEHUS Traza IpPU €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEX]y IapaMeTpaMu COCTOSIHUS ra3a B U30IPOLECCaX,
ANEKTPU3aLs TEJ, B3aUMOJECHCTBUE 3aPS/I0B;

ONKCHIBATh MEXAHUYECKOE JBWKEHUE, UCHOJIb3Yys (PU3NYECKHE BEJIMYMHBI: KOOPJIWHATA,
nyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cujia, UMITYJIbC Teja, KUHEeTHYeCcKas
SHEprusi, NOTEHUHUAJIbHAsI SHEPrUsi, MEXaHW4yecKas paboTa, MEXaHHYeCKas MOIIHOCTb; MpHU
ONMKMCAHUM TMPABWIBHO TPAKTOBAaTh (PU3WYECKUI CMBICT HCHOJB3YEMBIX BEJIMYUH, HX
0003HAYEHUS U €TUHULIbI, HAXOJAUTH (POPMYJIbI, CBSA3BIBAIOUINE JAHHYIO (PU3UYECKYIO BEIUUYUHY
C IPYTUMH BEJIMUHMHAMU;

ONKCHIBATh W3YyYEHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS, HCIOJIB3Ys
¢u3nueckue BEIMYMHBL: JaBJICHME Tra3a, TEeMIlepaTypa, CpedHss KUHETHYeCcKas SHEeprus
Xa0TUYECKOIO JIBHJKEHHSI MOJIEKYJ, CPEIHEKBAApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHAS SHEprus, padbora rasa, KoO3(QQPUUUEHT MOJE3HOrO ACHCTBUS TEIIOBOTO
JABUTATENs; MPU ONUCAHUM MPABWIBHO TPAaKTOBaThb (PU3MUECKUNA CMBICT MCIOIb3yEMbIX
BEJIMYMH, UX OO0O3HAUEHUS W EAMHMIBI, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(U3UYECKYIO BEIUYHUHY C IPYTUMH BEJIMUYMHAM;

ONKCHIBATh M3YYEHHBIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M 3JEKTPUUYECKUE SIBICHUS
(Ipotiecchl), UCTIONB3Ys (U3NUYECKUE BEJIUUYMHBL: SJIEKTPUUECKUM 3apsl, FJIEKTPUUECKOe ToJIe,
HaIpsOKEHHOCTh  MMOJIS, MOTEHLHAJ, Pa3HOCTh IOTEHUMAJIOB; IPU ONMCAHUU MPABUIBHO
TpPakTOBaTh (PU3NYECKUH CMBICI HCIIOJIb3YEMbIX BEJIWYMH, MX OOO3HAUEHUS U EIUHUIBL
YKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEJIMUHUHY C IPYTUMH BEJIMYUHAMH;

aHAIM3UPOBaTh (PU3UYECKHE MPOLIECChl U SIBJICHUS, MCHOJB3Yys (U3MUYECKUE 3aKOHBI U
MPUHITUIIBL: 3aKOH BcemupHoro tarotenus, |, Il u Il 3axonst HproToHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM IHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, TPUHLUI CYIEPIIO3ULIMM CUJI, TPUHIUI
paBHONpAaBUS HHEPUUAIBHBIX CHUCTEM OTCYETA, MOJEKYISIPHO-KUHETUYECKYI0 TEOPHUIO
CTPOEHHUS BEIECTBA, Ia30Bble 3aKOHBI, CBSI3b CpEIHEW KUHETHUYECKOW HHEPTUu TEIUIOBOTO
JBUKEHUST MOJIEKYJl C aOCOJIOTHOM TeMIEepaTypoid, MEepBbli 3aKOH TEPMOJIMHAMUKH, 3aKOH
COXpaHEHUsl JJEKTPUUYECKOTO 3apsna, 3akoH KymoHa, mpu 3TOM pas3idyaTh CIOBECHYIO
(GOopMyIIMPOBKY 3aKOHa, €r0 MAaTeMaTUYeCKOE BBIPAXKEHHWE W YCIOBHUS (TpaHUIIbI, 00JacTH)
MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE MPUHIIMIBI ACHCTBUSL MALIUH, NPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pasnuyaTh yCI0BHUS UX 0€30MaCHOIO UCIIOIb30BAaHUS B IOBCEITHEBHOM KU3HH;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIIEIOBAaHUIO0 (PU3NYECKUX SBICHHM U IPOLIECCOB C
UCIOJIb30BAaHUEM TPSIMBIX U  KOCBEHHBIX H3MEpEHHH, TMpu 3ToM  (OpMYyIUPOBATH



npobiemy/3agadyy W TUMOTE3y Y4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEeJIOKEHHOT0 000PYA0BaHUSI, TPOBOAUTDH OMBIT U (POPMYITUPOBATH BHIBOIBI,

OCYUIECTBJISITh MPSMbIE M KOCBEHHbIE HU3MEpEHUs (U3MUYECKUX BEJIWYUH, MPU STOM
BBIOMpPATh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHUSI U HCHOJb30BaTh W3BECTHBIE METOJbI OLICHKHU
ITOTPEIIHOCTEN U3MEPEHUI;

HCCIIEIOBaTh 3aBUCUMOCTH MEXAYy (PU3NYECKUMHU BEIMUYMHAMHU C HCIOIb30BAHHEM
OpsIMBIX W3MEPEHHUH, MpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH pe3yJbTaThl
MOJIYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJE TAOJIUI] U TPaQUKOB, I€TaTh BHIBOJIbI
IO pe3yJibTaTaM UCCIICIOBAHMS;

coOmofath mpaBuia O€30MacHOr0 TpyJa MpU MPOBEACHUM HCCIEAOBAaHUNA B paMKax
y4eOHOTO0 3KCIEpUMEHTa, Y4eOHO-MCCIEIOBATENIbCKOW W MPOEKTHOM JIEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U TaOOpaTOPHOTo 000pyA0BaHNUS;

pemiaTh pacu€THhIE 3aJaud C SBHO 3aJaHHOW (PU3MYECKON MOJENbI0, HCIOIb3Ys
(bu3MYecKue 3aKOHbI U MIPUHITUIIBI, HA OCHOBE aHAIN3a yCIOBUS 3a7a4i BBIOUpaTh (U3HUECKYIO
MOJEJIb, BBIACIATh (PU3UUECKUE BEIMYMHBI M (POPMYJIbI, HEOOXOAUMBIE ISl €€ pEeLICHUs,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEATIbLHOCTh MOJYYEHHOIO 3HAUE€HUS (PU3NYECKON BETUUNHBL;

pelaTh KaueCTBEHHbBIEC 3a/1aUd: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUMUBYIO LEMOYKY
paccyX/eHUI ¢ OMOPOH HAa N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHMUS;

UCIIOJIb30BaTh TMPU PEIICHUH Yy4eOHBIX 3aJlad COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTHMH JIJIsl MOMCKA, CTPYKTYpUPOBAHUS, MHTEPHPETALMU U MPEACTABICHUS YYEOHOU H
Hay4YHO-TIOMYJISIPHOW HMH(OpPMALWU, MOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYyaeMyto HHPOPMAIIUIO;

PUBOJIUTH MPUMEPHI BKJIAJa POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKu, 00bSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3MKE B TMOBCEIHEBHOW IKU3HM IS
oOecrieueHus 0€30MacHOCTH NPHU OOpalIEeHUH ¢ MpUOOpaMu U TEXHUYECKUMHU YCTPOMCTBaMH,
IUISL COXPAHEHUS 3JI0POBbSI U COOIIOACHUS HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYXKaIOLIeH
cpene;

paboTaTh B rPYyIIE C BBIOJHEHUEM PA3JIMYHBIX COLIMAIBHBIX POJIEH, MJIAHUPOBATH padoTy
IpyNIbl, pPalMOHAIILHO paclpeAessaTh OOS3aHHOCTM M IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTAH/JAPTHBIX CUTYalMSIX, aJ€KBATHO OLECHUBATh BKJIAJ KaXKJOTO M3 YYACTHUKOB T'PYMIbI B
pelieHre paccMaTpuBaeMon IPOOJIEMBI.

K xoniy o0yuenus B 11 kiiacce npeamMeTHbIE pe3ysibTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HAa MPUMEpPax poJib U MeCTO (PU3MKH B (POPMUPOBAHUU COBPEMEHHOM
HAYYHOW KApTHUHBI MHUPA, B PA3BUTUHA COBPEMEHHOM TEXHUKHU U TEXHOJIOTHM, B MPAKTUYECKOU
AeSITeIbHOCTH JIFOACH, EIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHHS M3YUYCHHBIX (U3UYECKUX MOJACNCH: TOYEUHBIM
AIEKTPUYECKUIN 3apsij, Jiyd CBETa, TOYEYHBIM HCTOYHUK CBETa, sAEpHAs MOJENb aToma,
HYKJIOHHAsi MOJIEJIb aTOMHOTO sJIpa MpU PEIICHUH (PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (hU3HUecKHue SBICHHs (IPOLECChl) U OOBSACHATH MX HA OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKH U KBAaHTOBOM (PM3UKHU: 3JIEKTPUUECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JEHUCTBHUS TOKa, B3aUMOJEHCTBUE MArHUTOB, 3JIEKTPOMArHUTHAs



WHIYKIUS, JIEHCTBAE MArHUTHOTO TIOJISI Ha TPOBOJHUK C TOKOM M JIBIDKYIIMICS 3aps,
ANIEKTPOMATHUTHBIE KOJICOAHWUS W BOJIHBI, TNPSIMOJWHEHHOE paCIpPOCTPAHEHHUE CBETA,
OTpa)k€Hue, MpeoMIIeHUe, UHTepPEepeHIus, Tudpakiuus W MOJIpU3aLMs CBETa, TUCIIEPCHUS
cBera, (QoTodnekTpuueckuii 3Ppdext (bhoTodddeKT), CBETOBOE IaBJICHHE, BO3ZHHUKHOBEHHUE
JMHENYaTOro CIeKTpa aToMa BOAOPO/1a, ECTECTBEHHAS U UCKYCCTBEHHAs paJIMOaKTUBHOCTD;

OMKCHIBATh M3YYCHHBIC CBOMCTBA BEMIECTBa (JIEKTPUUECKHE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTD PA3NIUYHBIX CPEM) U DIECKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI),
UCTIOJIb3YsS (U3MYECKUE BEIWYMHBI: DJIEKTPUYECKUM 3apsil, CHJIa TOKa, DSJIEKTPUYECKOE
HaANpsDKEHUE, JJIEKTPUYECKOE COIMPOTHUBIICHHE, PAa3HOCTh MOTEHIMANIOB, 3JIEKTPOJBIKYIIAs
cuwia, paboTa TOKa, WHIYKIUS MarHUTHOTO Tmojsl, cuina Awmmepa, cuina JlopeHia,
WHIYKTUBHOCThH KATYIIKH, SHEPTHsI DJIEKTPUYECKOTO W MAarHUTHOTO TOJICH, MIEPHUOa M 9acTOTa
KojeOaHui B KoJeOATeTbHOM KOHTYpE, 3apsAl M Cuja TOKa B MPOIECCe TapMOHHUYECKHX
AIIEKTPOMATHUTHBIX KOJIeOaHUM, (OKYCHOE pAacCTOSHHUE M ONTHYECKas CHUJia JIMH3BI, TMpU
OMHCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIOJIb3YEMBIX BEIUYUH, HUX
00O3HAYECHHUS W EOUHUIIBI, YyKa3blBaTh (OPMYIIbI, CBS3BIBAIONINE JaHHYIO (U3HUECKYIO
BEIIMYUHY C APYTUMU BEITMIHMHAMU;

ONMKCHIBATh W3YYCHHBIE KBAHTOBBIC SIBIICHUS U TPOIECChI, HMCHOIB3YA (HU3MUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M 4YacTOTa CBETA, DHEPIHs U
uMITyJibc (OTOHA, TEPUO TOJIypacmlaaa, SHEPrus CBSI3W AaTOMHBIX sjiep, MPU ONMUCAHUU
MPaBUJILHO TPAKTOBAaTh (DU3WYCCKUNA CMBICT HCIONB3YEMBIX BEJIWYWH, WX OOO3HAUCHUS W
SAVHUITBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (U3MUYECKYIO BEIMYHHY C APYTHUMH
BEJIMYMHAMU, BBIUUCISATH 3HaUCHHUE (DU3NUECKON BEIMYUHBI;

aHAIM3UPOBaTh (PU3UYECKHE MPOIECChl U SBJICHUS, HCHOJNB3Yys (DU3UYECKHUE 3aKOHBI U
npuHOUIB:: 3akoH Owa, 3aKOHBI TIOCIENOBAaTENBHOTO W MAPAUICIBHOTO COEAMHEHUS
MMPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3aKOH DJJIEKTPOMAarHWUTHOW WHAYKLIHMH, 3aKOH
IPSIMOJIMHEHOTO PacIpOCTPAaHEHUS CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEIIOMIICHUS
cBeTa, ypaBHeHue OWHIITeHHAa s GoTodhdeKrTa, 3aKOH COXpaHEHUs HHEPruH, 3aKOH
COXpaHEHUs MMITYJIbCa, 3aKOH COXpPAHEHHUs DJIEKTPUYECKOTO 3apsifa, 3aKOH COXPaHCHHS
MacCOBOTO YHMCIa, MOCTyJaThl bopa, 3akOH paanOaKTUBHOTO pacraia, MpU TOM pa3IuvaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIOBHUA (TpaHUIIB,
00J1aCTH) MPUMEHUMOCTH;

OTpeeNATh HANpPaBICHUE BEKTOpPa MHAYKIIMM MArHUTHOTO TOJISI TPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl JIopeHiia;

CTPOUTH U OTIMCHIBATH N300paKEHNE, CO3/IaBaeMOE TNIOCKUM 3€PKaJIOM, TOHKOH JINH30M;

BBITIOJTHATh JKCIIEPUMEHTHI IO HWCCIECIOBAaHUIO (PU3UYECKUX SBICHUA W TPOIIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX M KOCBEHHBIX HM3MEpPEHW: TIpu 3TOM  (POpMyIUpPOBaAThH
npoOjemy/3agadyy W TUMOTE3y Y4eOHOTO OJKCIEpHMEHTa, COOMpaTh yCTAaHOBKY W3
MIPEIOKEHHOTO 000PYyI0BaHHMSI, IIPOBOUTH ONBIT U (DOPMYITUPOBATH BHIBOIBI;

OCYIIECTBJIATh TPSMBIE M KOCBEHHBIC HW3MEpPCHHS (OU3UYCCKUX BEIIMYUH, IMPH STOM
BBIOMPATh ONTHMAJIBHBIH CITOCOO W3MEpPEHUS M MCIOJb30BaTh W3BECTHBIC METOJBI OIICHKHU
MOTPETHOCTEN U3MEPEHN;

HCCJIEIOBATh 3aBUCUMOCTH  (M3MYECKUX BEIMYMH C HCIOJB30BAHUEM TPSIMBIX
W3MEPCHHI: TP 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATh Pe3yibTaThl MOJYYCHHOU



3aBUCUMOCTH (U3WYECKUX BEIMYUH B BHUJE TaOMUI U TpaduKOB, JeNaTh BBIBOABI IIO
pe3ysibTaTaM HCCIeI0BaHNUS;

coOyoaTh MpaBuja 0e30MacHOr0 TpyJda IMPH MPOBEACHUU HCCIEIOBAHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIEOBATENbCKOH ¢ IMPOEKTHOW JIEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYA0BAHMS;

pemath pacu€THBIE 3a7aud C SIBHO 3a/JlaHHOM (PHU3UYECKOW MOJEbI0, HCIONb3YS
¢bu3nueckre 3aKOHbI U IPUHIIUIBI, HA OCHOBE aHAN3a yCIOBUS 3a7]a4l BEIOMPATh GU3NYECKYIO
MOJIeJIb, BBIACTATh (U3NYECKUE BETUYMHBI M (OPMYJbl, HEOOXOAMMBIE A €€ pelieHHs,
HIPOBOJUTH PACUYETHI M OLICHWBAThH PEAIbHOCTh MOJIYYEHHOTO 3HAYCHHS (PU3NYECKON BEIUYHHBI;

peliaTh KaueCTBEHHBIE 3a/layM: BBICTPAaWBATh JIOTMUECKH HEMPOTUBOPEUMBYIO IETIOUYKY
paccyXJIeHUI ¢ OMOPOil Ha N3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHMUS;

WCIIONIb30BaTh MPU PEHICHHH YYeOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUH JIJIsl TIOMCKA, CTPYKTYpUPOBAHMSI, WHTEPIPETAMM U TPEICTABICHUS Y4eOHOU M
HAyYHO-TIOMYJISIPHOM HMH(pOpMAIUK, IMOJYYEHHON M3 pa3IMYHbIX HCTOYHHUKOB, KPUTHYECKH
aHAJTM3UPOBATH MOJIy4aeMyl0 HH(POPMAIIHIO;

OOBSICHATh TPUHIUIBI JCHCTBHS MAaIllMH, NPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3ianyaTh yCIOBHS UX O€30M1aCHOTO MCIIOIBb30BAHUS B TIOBCEAHEBHON KU3HU;

OPUBOJUTH MPUMEPHI BKJIAJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHUE IPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

HCIIONIb30BaTh TEOPETHYECKHE 3HAaHUS 1O (U3MKE B TOBCEAHEBHOW JKM3HH IS
oOecrieyeHuss 0€30MacHOCTH IPH OOpalIEeHUH ¢ MpUOOpaMu U TEXHUYECKUMHU YCTPOMCTBaMH,
IUI COXPAHEHUS 3[I0POBBS U COOIIOACHUSI HOPM KOJIOTMYECKOTO MOBEJACHUS B OKpY KaroIien
cpene;

paboTaTh B TPYIIE C BHIOJIHEHUEM PA3IMIHBIX COITUANBHBIX POJICH, MIIaHUPOBATH padoTy
TpyNNbl, palMoOHAJIbHO paclpenessTh OO0S3aHHOCTH W IUTAHUPOBATh JACSITENBHOCTh B
HECTaH/IAPTHBIX CUTYaIUsIX, aIEKBAaTHO OICHUBATh BKJIAJ KaXXIAOTO M3 yYACTHHUKOB TPYMIHI B
pelieHre paccMaTpuBaeMoN IPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne ni/m HaunmeHoBaHue pa3iesioB U TeM MPOrPaMMbl Koutpoabubie  [IpaKTudeckue (mudponbie)
Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/IbIl HAYUHOI'O ITIO3HAHUS
11 ®dusrKa ¥ METOJIbl HAYYHOTO TTO3HAHUS 1 bubmorexa LHOK
' AR HAYH https://m.eds00.ru/7f41bf72
Uroro no pazneny 1
Pa3zpgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika 6 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huranica ! 2 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAaHEHHSI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 19
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJICKYIISIPHO-KHHETHICCKOU TEOPUH 9 bubmorexa OK
' YA P https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TEPMOAHHAMHKI 10 1 1 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.3 ArperaTHble COCTOSIHHS BetecTBa. Da3oBbIe Mepexo;Ibl 5 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DIIeKTpOCTaTHKA 10 bubnuorexa [JOK
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
. . bubnmoreka [JOK
4.2 [TocTOSIHHBIN TEKTPUICCKUN TOK. TOKH B pa3IUYHBIX Cpeliax 12 2 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
11 KUIIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne ni/m HanmenoBanue pa3aesioB 4 TeM NPOrpaMMbl Koutponbubie  [IpakTHueckue (undpossie)
Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
bubmuoreka [JOK
11 MaruauTtHoe nosne. DIeKTpOMarHuTHas HHAYKINS 11 1 2 https://m.edsoo.ru/7fA1ca7c
Hroro no pasneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHBI
bu6mmoreka [JOK
2.1 MexaHnuyeckue 1 3JeKTpOMarHuTHbIE KoJeOaHus 9 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.2 M 1
€XaHUYECKUE U MIEKTPOMAarHUTHBIE BOJIHBI S https://m.edsoo0.ru/7f41c97c
bu6mmorexa [IOK
2. 1
3 Onrrika 0 3 https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHON TEOPUM OTHOCUTEJBHOCTH

3.1

OcHOBEI creuagabHON TCOPHUU OTHOCUTCIIBHOCTU 4 1

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c

Hroro mo pazneny 4



https://m.edsoo.ru/7f41bf72
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Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHThI KBAHTOBOM ONTHUKHU 6 bubmorexa LHOK
' https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
42 Ctpoetiiie atoma 4 https://m.eds00.ru/7f41c97c
bubmuorexa [JOK
43 ATOMHOE AP0 > https://m.eds00.ru/7f41c97c
Uroro no pazneny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
bu6mmoreka [IOK
5.1 DeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHHUE
bu6mmorexa [IOK
6.1 Obo0maiomee noBTopeHHe 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KJTACC
No Hdara Jlomamnee
Tema ypoka
n/n IJIaH IJIaH 3ajaHue

1 Bsoanslii nHCTpYKTaX 10 Th. @U3KKa U no3HaHUE MUpa.

2 MexaHuuyeckoe JBUKECHHE.

3 PaBHOMEpHOE NBUKEHUE TEN

4 [IpsiMonnHETHOE paBHOYCKOPEHHOE JBUKEHUE

5 [epBuunslit uucTpykTaxk no Th. Jlabopatopnas padota Nel
«M3yueHune NBUKEHUS Tella OPOIIEHHOTO TOPU30HTAIBHOY

6 PaBHOMEpHOE IBU)KEHUE TOYKU IO OKPYKHOCTH.

7 Kunematuka abCcoOTHO TBEPIOTO TEA.

8 3akoHbl HproToHAa.

9 Cuna TSKECTH M CUJ1a BCEMUPHOT'O TSTOTEHMUSL.

10 Hedopmaruu u cunsl ynpyroctu. 3akoH ['yka

11 JlabopaTtopHnas pabota Ne2 «M3mepenHue kecTKOCTH
PYKUHBDY

12 HNmnynsc MaTepuanbHON TOYKU. 3aKOH COXPaHEHUs
HMITYJIbCA.

13 Cuna tpenus. Cuia conpoTUBIIEHUS IPU JBUKEHUHU TEJa B
KUJKOCTU WJIH ra3e

14 Jlaboparopnas pabota Ne3 «/3mepenue korpdunmrenta
TPEHUS CKOJIBKEHUS».

15 Mexanuueckas paboTa U MOIIHOCTb CUJIbl. DHEPTHUS.
Kunernueckas sHeprus

16 Pa6ota cun tspxkectu u ynpyroctu. [loTeHnanpHas sHEpTUs.
3aKOH COXpaHEHUsl YHEPTUU B MEXAHUKE.

17 Jlaboparopnas pabota Ned. «3yueHue 3akoHa COXpaHEHUs
MEXaHUYECKON SHEPTUN.

18 PaBHoBecue Ten.

19 O6061menue mo TeMe «MexaHuKa

20 KontponbHas padotaNel. «Mexanukay»

21 OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUH.
BbpoynoBckoe npmxenue. uddys3us

29 Xapakrep JBUKEHUS U B3aUMOJACHCTBUS YaCTHUL] BELIECTBA.
Mojenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX TEI

23 Macca monekyn. Konuuecto BemectBa. [loctosinHas
ABorajipo

o4  TemoBoe paBHOBecHe. Temmepatypa u e€ H3MEpeHHe.
IlIxana remneparyp Llenbcus

25 Uneanphsiii raz3 B MKT. OcHoBHoe ypaBuenne MKT
AOcoroTHas TeMIiepaTypa Kak Mepa cpeaHeld KHHETHIECKOM

26 SHEPTUU JIBKEHUS MOJIEKYI. Y paBHeHHE MeHeneeBa-
Kianelipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI

28 N3omporieccrl B 1eaabHOM Ta3e U UX rpadudeckoe




MMpEaACTaBICHUC

JlaGopaTtopHnas pabota Ne5. «DxcnepuMeHTanbHas TPOBEpKa

29
3akoHa [ 'eii-JIroccakay
BHyTpeHHss dHeprus TEpMOANHAMUYECKONU CUCTEMBI U

30 cnocoObl e€ n3menenust. KoamuectBo TemsioTel u padoTa.
BHyTpeHHsIs SHeprus 0IHOATOMHOTO HEaIbHOTO Ta3a

31 Bune! tennonepenaun

32 VY nenpHas TEMI0EMKOCTh BelecTBa. KoanuecTBo TemaoThl
npu Teronepeaayde. AauadaTHbIN mporece

33 [TepBblii 3aKOH TEPMOAMHAMUKH U €TI0 IPUMEHEHHUE K
u3oIpoleccam

34 Heob6patumocts nporieccoB B npupoze. Bropoii 3akon
TEPMOJUHAMUKHU

35 [Tpuniun nevictBust u KII1/ TenmoBoi MamuHb

36 Huxi Kapno u ero KIIJ{

37 DKonoru4eckue npoOIeMbl TEINI0OIHEPTETUKH

38 O606menne o Teme «MonekymnsipHas puznka. OCHOBBI
TEPMOJUHAMUKI

39 [TapooOpa3oBanue u koHaeHcanus. VicnapeHue u KuneHue

40 AOCOIIOTHAs M OTHOCUTENIbHASI BIIAYXKHOCTh BO3/yXa.
Hacpimennsiii map
TBépnoe teno. Kpucramnmueckue u amopgHbie Tena.

41  AHM30TpONHs CBOWCTB KPUCTAILIOB. JKUAKHUE KPUCTAILIBL.
CoBpeMeHHbIE MaTepUaIIbI

42 [InaBnenue u KpucTauU3anus. Y aelbHas TerioTa
iassieHus. Cyonumanus

43 VYpaBHeHUE TEIJIOBOTO OanaHca

44 KonrtponsHas pabora Ne2. «MonekynsipHas Gu3nKa u
TEPMOINHAMHKAY

45 OnexTpu3anys Tel. 3aKOH COXPaHEHUS JIEKTPUIECKOTO
3apsaa

46 B3aumoneiictBue 3apsanoB. 3akoH Kyiona.

47 Harpsx€HHOCTB 3JIEKTPUYECKOrO MOJIS.

48 IToTennuan. Pa3HOCTE MOTEHIIHAIOB.

49 [TpoBOTHUKY ¥ TUDTEKTPUKHU B DIEKTPOCTATHUECKOM TOJIE.
JuanexTpuyeckas IpOHULIAEMOCTb

50 OnekrpoeMkocTh. KonneHncaTop. DHeprus 3apskeHHOTO
KOHJIeHcaTopa

51 DeKkTpocTaTHyecKas 3aluTa. 3a3eMIeHne
3IEKTPOnprOOpOB

52 OnekTpuueckuil Tok. 3akoH Oma JIsl ydacTKa Lemu.

53 Onextpuueckue 1enu. [TocnenoBarenbHoe U MapasuienbHOE
COCJIMHEHHUE TPOBOHUKOB.

54 JlaGopaTtopHnas pabota Ne 6. «IlocrnemoBarensHOE U
napajielibHOe COEMHEHUE TPOBOHUKOB

55 PaboTta 1 MOIITHOCTH TTOCTOSTHHOTO TOKA.

56 OJIC. 3akon Oma 1S TIOJTHOM TISTIH.




57 JlaGopaTtopnas pabota Ne7. «M3mepenne D/C u
BHYTPEHHETO COMPOTUBIICHUS UICTOYHUKA TOKa.
58 DJeKTpuuecKasi IPOBOJUMOCTh PA3IMYHbBIX BEIIECTB.
[TIpoBOAMMOCTH METAJIOB.
59 3aBUCUMOCTD CONPOTHUBIICHUS TPOBOJIHUKA OT TEMIIEPATYypPHI.
60 DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
IIy4YKOB
61 DIIEKTPUUYECKUI TOK B )KHUJIKOCTSIX. 3AKOH 3JIEKTPOJIN3A.
62 DIIeKTpUUYECKHI TOK B Tazax. CaMOCTOATENbHBIN 1
HECAMOCTOSITENbHBIN pa3psa. Monuus. [1nazma
63 DneKTpudecKkue MpruOOphl U YCTPOMCTBA U UX MPAKTUIECKOE
npuMmenenue. [IpaBuna TexHuku 6€30MacHOCTH
64 O06o06meHue 1Mo Teme «DJICKTPOIUHAMUKAY
65 Kontponsnas padoraNe3. «Onekrpocraruka. [locTossHHBIH
3JIEKTPUYECKUN TOK. TOKHM B pa3auvHbIX CPEIax»
66 HroroBast kKoHTpoIbHAs paboTa
67 Pemenue 3amau o reme "Mexanuka"
68 O06061enue mo remMam 10 kaacca
11 KUIACC
Ne JlaTa Jlomamnee
Tema ypoka
n/n J1aH JIaH 3ajaHHe
1 BBoanslii nHcTpykTax no Th. MarautHoe none. Unayknus
MarHuTHOTO TOJIA.
2 Cwita Ammepa
3 [TepBuunsblit nucTpykTax no Th JlaGopatopHas padora Nel.
«Habmonenne nelcTBUSI MAarHUTHOTO TTOJIST HA TOKY
4 Cuna Jlopenua
5 MarsauTHble CBOKCTBA BellleCcTBAa. BXOIHOM TeCT.
6 OneKkTpoMarHuTHast MHAYKIMs. MarautHelil notok. DJ1C
uHaykuuu. 3akoH OMU Dapanes
7 Jlaboparopnas pabota Ne2 «/3yueHue siBneHUs
AIIEKTPOMATHUTHON UHAYKITUN
8 WNunyktuBHOCTD. SIBNeHne camonnaykuuu. 31C
CaMOMHIYKIUU.
9 DHeprusi MarHuTHOTO TIOJIsI KATYIIKHA C TOKOM.
DIIEKTPOMArHuTHOE IOoJe
10 O6006mienue o TeMe «MarHuTHoe 1moJje. DIeKTPOMarHuTHas
WHTYKITAS
11 KonTponbnas pabota Nel «MaruuTtHoe moue.
DJIEKTPOMarHUTHasE UHIYKITUS»
12 CBoOoIHBIE MeXaHHUeCKHe KoneOaHus. ['apMoHuveckue
koneOanus. [IpeBpamenue sHeprun
13 JlaGopaTtopHnas pabota Ne3. «Onpenenenne yCKOpeHus
CBOOOIHOTO MAJACHUS MIPH MIOMOIIIK MAsSTHUKA
14 KonebarenpHblit KOHTYP. AHATOTHS MEXKIY MEXaHUUECKUMU
Y DJICKTPOMArHUTHBIMU KOJICOaHUSIMHU




®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B

15 UIeaIbHOM KoJie0aTeIbHOM KOHTYpe

16 Brinyxnennsie konebanus. Peonanc.

17 [TepemenHbIi TOK. MOIIHOCTH MEPEMEHHOTO TOKA.

18 TpaHC(bopMaTgp. [TpousBoCTBO, TIepenavya u moTpedieHue
3JIEKTPUYECKON IHEPTUU
VY CTpoHCTBO U MPAKTUYECKOE TPUMEHEHUE AIEKTPUIECKOT0

19 3BOHKA, F€HEpaToOpa NEPEMEHHOr0 TOKa, JIMHUN
3JeKTponepeay
DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJICTBE 3JEKTPOIHEPIUH.

20 Kynbrypa UCIHOIb30BaHUs 3JIEKTPOIHEPTUHU B TIOBCEAHEBHON
JKU3HU

21 MexaHuuecKre BOJIHBI.

22 3ByK. XapaKTEpUCTUKH 3ByKa

23 DJIEKTPOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb.
[IIkasa 371eKTPOMAarHUTHBIX BOJIH

24 [IpuHUMIIBI paInOCBA3U U TelleBUICHUS. PazBuTre cpeacTB
cBs3u. Pagnonokanys

25 KonTtponsHas padora No2. «KoeOaHust M BOTHBDY

26 [IpsiMonuHetHOE pacpoCTpaHEHUE CBETA B OAHOPOAHOU
cpene. TodyeuHblil ICTOUHUK cBeTa. JIyd cBeTa

27 OtpaxkeHue cBera. 3aKOHbI OTpaskeHus ceeta. [loctpoenue
M300paXeHH B MJIOCKOM 3epKaje

8 [Ipenomnenue cBera. [lonHoe BHyTpeHHEE OTpa)KeHUE.
[IpenenbHbliA yroa NOJHOTO BHYTPEHHETO OTPAXKEHUS

29 JlaGopaTtopnast pabota Ne4. «M3mepenne nmokasarens
IIPEJIOMJICHUS CTEKIIA»

30 JIunzel. [Moctpoenue nzobpaxenuii B muH3e. Gopmyna
TOHKOM JIMH3bI. Y BEJIMYEHUE JTUH3BI

31 JlaGopatopHas pabota Ne5. «OnpeneneHre onTuIecKoi
CUJIBI M POKYCHOT'O PACCTOSIHUS JIMH3BD»)

32 Hucnepcusi, unrepdepeHuns U AUPpaKius CBeTa.
JudpakumonHas pemerka

33 JlaGopatopHas pabota Ne6. «3mepeHue UIMHbBI CBETOBOM
BOJIHBI»

34 [Tonepeunocts cBeTOBBIX BOJIH. [lonspuzanus cBera

35 OnTuueckue MpuOOPHI M YCTPOHUCTBA U YCIOBUS MX
0€301MacHOro NpUMEHEHUs

36 ['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOW MEXaHUKHU.
[TocTynarsl ciennaabHONW TEOPUU OTHOCUTEIBHOCTH

37 OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU
U COKpAIIeHHE JUTUHbI

38 OHeprus 1 UMIYJIbC PEIATUBUCTCKON yacThlbl. CBA3b
MAaccChl C SHEPTUEN U UMITYJIbCOM. DHEPIrUs MOKOs

39 Kontponbnas padora Ne3. «Onrtuka. OcHosl CTO»

40 ®ortonsl. Dopmyna [Inanka. JHeprus u UMMyIbC POTOHA

a1 OtkpsiTHe U uccnenoBanue porordpdexra. OnbiTe A. T

CromneroBa




3akonHbl Ppotorddexra. YpaBHeHHE DUHIITEHHA IS

42
doroaddekra. «Kpacnas rpanuna» porosddexra

43 Jasnenue ceera. Onbitel I1. H. JIeOeneBa. Xumuueckoe
JIEUCTBHUE CBETA

44 TexHUuyecKue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE:
doTorieMeHT, POTONATUHK, COTHEUHAs! OaTapesi, CBETOINO/

45 Pemienne 3agau no reme «2JIeMEHTHI KBAHTOBOM OIITHUKI

46 Mogaenu aToma.

47 KBanToBblie noctynatsl bopa. Buael criektpos

48 BosiHoBbie cBoiicTBa yactuil. Bonuel ge bpoiins.

49 KopnyckynsipHo-BonHoBo# Ayanu3Mm. CHOHTaHHOE U
BBIHYX/ICHHOE U3]Ty4CHHE

50 OTKpbITHE PATUOAKTUBHOCTH.

51 CgoiictBa anb(a-, 6era-, ramma-u3nydeHus. Bnusaue
PaZlMOaKTUBHOCTH Ha )KMBBIE OPTaHU3MBbI

52 H3oTombl. 3aK0H paroaKTUBHOTO paciaj

53 DHeprus CBs3U. SiepHbIe peakiyi.

54 MeTto1b1 HAOMIOACHUS U PETUCTPALIUH DIIEMEHTAPHBIX
YaCTHIL.

55 Bun 3B€3aHoro Heba. ConHeyHas cucreMa

56 Counniie. Mcrounuk sneprun ConHua u 3BE31

57 CoBpeMeHHbIE NPECTABICHUS O IPOUCXOKICHUN U
sBomonu CoJHIIa U 3BE3]

58 Muteunsbiii [Iyte — Hama [Manaktuka. ['anaktuku.

59 Bcenennas. Teopus bonbioro B3peiBa. MeTtaranaktuka

60 HeperenHsle mpo01eMbl aCTpOHOMHUH

61 Kontponbnas padota Ne4.«neMeHTbI aCTPOHOMUH U
acTpOUZHKI
Ponb ¢usuku u acTpOHOMUU B IKOHOMUYECKOM,

62 TEXHOJIOTUYECKOM, COLMAIbHON U 3THYECKOM chepax
JIeSITEJIbHOCTH YeJIOBEKa

63 Ponb 1 MecTo pu3MKM M aCTPOHOMHUH B COBPEMEHHOM
HAy4YHOU KapTHUHE MHpa

64 Ponb gusnueckoii Teopun B pOpMUPOBAHUU TPEICTABICHUN
0 (pusmueckol KapTUHE MHUpa

65 Wrorosas koHTposibHasA paboTa

66 Pemenue 3agau no reme "DieKTpoOMarHuTHasA UHIYKIUA."

67 Pemenne 3amad mo reme "Onrtuka. KBanToBas ¢usuka"
MecTto (puzndeckoit KapTHHBI MUPa B OOIIEM PSTY

68 COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEACTABICHUHN O

pUpPOJIC




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

» ®usmka, 10 knacc/ Mskumes ['.51., Byxosnes b.b., Corckuit H.H. non penakuueii [lappentreBoii H.A.,
Axnmoneproe obmiectBo «M3marensctBo «IIpocBenienue»
» ®usuka, 11 kmace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox penakiueii [lappentreBoit H.A.,
Axunonepnoe ob6mectBo «M3natenscrBo «IIpocsenienue

METOIUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

» Gusuka, 10 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox penakiueii [TapdentreBoii H.A.,
AxunonepHoe o6mectBo «M3natenberBo «IIpocsenienue
* ®usuka, 11 kinace/ Mskumes I'.JI., byxosues b.b., Hapyrun B.M. nox penakuueii [lapdentseBoit H.A.,
AxunonepHoe ob6mectBo «M3narenberBo «lIpocsenienue»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubmmoreka IIOK https://m.edsoo.ru
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