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MHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo ¢usuke 0a30BOr0 YpOBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHMs pa3pabOTaHa HAa OCHOBE MOJIOKEHHM M TpeOOBaHUI K pe3ysbTaTam
OCBOCHHSI OCHOBHOHM 00Opa3oBaTeiIbHON MporpaMmbl, mpenacraBieHHbiXx B OI'OC
COO, a Ttakxe c yu€roM (enepaiibHOW paboyell MporpaMMbl BOCHUTAHUS U
KOHLENIMK MpenojaBaHus ydeOHoro npeamera «®Pusnka» B 00pa3oBaTeIbHBIX
OpraHu3anusax Poccuiickon Odenepanuu, peATU3YIOLINX OCHOBHBIE
00pa3oBarenbHbIE MPOTPAMMBI.

Copepxanue mnporpamMmbl Mo (u3MKe HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYUYHOU KapTUHbI Mupa oOyyvaroniuxcs 10—11 kinaccoB npu 00yueHun
X ¢u3nke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOTO MOJIXOa.
[Iporpamma o ¢usuke coorBercTBYeT TpeboBanusM GPI'OC COO k mnanupyeMbiM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yibTaTaM OOy4YEeHUS, a TAKKe
YUYUTBIBAET HEOOXOJUMOCTh pPEATM3ALMH MEXIPEIMETHBIX CBSI3ed (PU3UKH C
€CTECTBEHHO-HAYUYHbIMU yU€OHBIMU IIpeaMeTaMu. B Hell onpeiensitoTcsi OCHOBHbIE
e U3y4deHus: (PU3NKM Ha yPOBHE CpEeTHEro O0IIero 00pa3oBaHus, INIaHUPYEMBbIE
pe3yabpTaThl  OCBOEHHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METaIlpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM yPOBHE).

[Iporpamma 1o pu3HKe BKIIOYAET:

e IUIAHMpYEMBbIE pPE3yIbTaThl OCBOEHUS Kypca GU3MKHU Ha 0a30BOM YPOBHE, B

TOM YHCJI€ IPEAMETHBIE PE3YJILTATHI MO F01aM 00yUYEHU S,

e coJiepKaHHe yueOHOTO mpeameTra « Pu3nkay mo rojgaM o0yueHHUs..

®dusuka Kak Hayka O Haubojee OOIIMX 3aKOHaxX TMPHUPOAbI, BHICTyHas B
KayecTBe y4eOHOIo MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHuM 00 okpy:xaroreM mupe. [IIKoapHbIN Kypc GUBHKH — CHCTEMOOOPa3yOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJbKY (pU3nUecKkue 3aKOHbI
JeXaT B OCHOBE TPOIECCOB W SBJICHUM, HW3y4aeMbIX XHUMHUEH, OHMOIOTHEH,
¢usnueckoit reorpadueit u actpoHomuein. Mcmomb3oBaHWE W AKTUBHOE
npuMeHeHne (U3MYECKMX 3HAaHUM  OmNpeleNsieT XapakTep U pa3BUTHE
pa3zHoO0pa3HBIX TEXHOJIOTHI B cpepe SIHEPTETUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCa,
MOJYYEHHS] HOBBIX MAaTEPHAJIOB C 3aJaHHBIMHU CBOMCTBaMHM U Apyrux. M3ydeHue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJl B QOPMHUPOBAHHE €CTECTBEHHO-HAYUYHON KapTHUHBI
MHpa O0O0ydYarolmuxcsi, B (OPMUpPOBAHME YMEHUW INPUMEHATh HAYYHBIA METOJ
NO3HAHU MPU BBINOJIHEHUN UMH YUEOHBIX UCCIIEJOBAHUM.

B ocHOBY Kkypca ¢hu3uKkH 1Sl ypOBHS CpeHEro 00111ero 00pa30BaHUs MOJI0KEH
PSAI UAeH, KOTOPbIE MOKHO PaCCMaTPHUBaTh KaK MPUHIIHIIBI €70 OCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISETCA JOTHYECKU
3aBEpPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3iesioB (PU3MKH, BKIIOYAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOM (hH3HKHU.



Hoesn eenepanuszayuu. B cooTBercTBUM ¢ HeW MaTtepuan Kypca (U3HKH
o0peMHEH BOKpYTr (usmueckux Teopuid. Bemymmm B Kypce sBiIseTcs
(opMupOBaHUE MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUM, BEUIECTBE U
noJie.

Hoes cymanumapusayuu. EE peanuzanus mOpeanojaraeT HCIOIb30BaHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICIICHHUE CBSI3U Pa3BUTHS
¢u3nKkn ¢ pazBUTHEM OOIIECTBA, a TAKXKE C MEPOBO33PEHUYCCKIMH, HPABCTBEHHBIMH
Y DKOJIOTUYECKUMU MPOOIEMaMH.

Hoes npuxnaonoti nanpaenennocmu. Kypc hpusuku npejmnosiaraet 3HakOMCTBO
C LIMPOKUM KPYTrOM TEXHMUYECKHUX U TEXHOJIOTMYECKUX MPHUIIOKEHUN H3yUEHHBIX
TEOPUM U 3aKOHOB.

Hoes »skonocuzayuu peamusyercss TOCPEICTBOM BBEIEHHUS JJIEMEHTOB
COJIEp)KaHUA, TOCBAMIEHHBIX HKOJIOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C PAa3BUTUEM TEXHHKHM M TEXHOJIOTHM, a TakKe 0O0CYKICHHS
po0JieM paroHaIbHOTO MPUPOIOTIOIH30BAHUS M SKOJIOTHUECKON 0€30MacHOCTH.

CrepKHEBBIMU dJIEMEHTAMU Kypca (PU3MKM Ha YpPOBHE CPEIHEro OOIIero
oOpa3zoBaHus SBISIOTCS (pu3myeckue Teopuu (hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTyp€ TOCTpPOCHHUsI HU3NYECKOI Teopuu, posin (hyHIaMEHTATbHBIX 3aKOHOB H
IOPUHIIMIIOB B COBPEMEHHBIX IPECTABIECHUAX O PUPOE, TPAaHULIAX TPUMEHUMOCTH
TEOPUH, ISl ONMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOIIECCOB).

CucTeMHO-N1eATEeNbHOCTHBIA TOAX0/ B Kypce (U3MKH peallu3yercs Mpexnie
BCEro 3a CU€T OpraHu3allui HKCIEPUMEHTATBbHOU JAESITEIBLHOCTH O0yYaroluXcCs.
Jl1st 6a30BOT0 YPOBHS Kypca (PU3UKH — 3TO UCTIONH30BAaHUE CUCTEMBI (PPOHTATHHBIX
KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JIa0OPaTOPHBIX pabOT, KOTOPBIE B MpOrpamMme
no (usuke oObEIWHEHBI B OOIIMIA CIHUCOK YYEHHYECKHUX MPAKTUYECKUX PaloT.
Boigenenne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padOT, MPOBOJUMBIX ISt
KOHTPOJISL U OIIEHKHU, OCYIIECTBIISIETCSl YYaCTHUKaMU 00pa30oBaTeIbHOTO Mpoliecca
UCXOJI U3 OCOOEHHOCTEW IMJIAaHWPOBAHUSI W OCHalleHHs KaOuHera Qusuku. [lpu
3TOM oOecneunBaeTcss OBNaJeHHE OOYYaIOUUMHCS YMEHHMSAMH TPOBOIUTH
KOCBEHHbBIE WU3MEPEHUS, UCCICAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH U
MOCTaHOBKY OIIBITOB IO MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHUE yIEIs€TCs PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a]1a4.
[Ipu sTOM AJ1s pacy€THBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 33J]a4M C SIBHO 3aIaHHOU
¢u3ndecKkol MOMENbI0, TO3BOJAIOMIME TPUMEHSATh M3YyUYECHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOr0 paszzesia Kypca, TaK U UHTErpupys 3HAHUS U3
pasHbIX pa3aenoB. 711 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIIOTCS 3a/JaHUS Ha
0oOBsICHEHHE MPOTEKaHUsA (U3NYECKUX SBJICHUI U TMPOIIECCOB B OKpY’Karollei
KU3HHU, TpeOyromue BbIOOpa (U3MYECKON MOAENM IS CUTyallMd MPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.



B cooterctuu ¢ tpedoBanusiMu @PI'OC COO k MaTepuasbHO-TEXHUYECKOMY
obecrieueHn0 yueOHOro mpouecca 0a30Bbli YpOBEHb Kypca (DM3HKM HAa YPOBHE
cpenHero oOmero oOpa3oBaHUsl JOJKEH H3y4aTbCsl B YCIOBUSX IPEAMETHOTO
kaOWHeTa (PU3MKU WIM B YCIOBUSIX HMHTETPUPOBAHHOIO KaOMHETa MpPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIa. B KabuHere (PU3MKHU JOMKHO OBITH HEOOXOIUMOE
nJabopatopHoe O00OpyJOBaHUE JJIs BBIMOJHEHHS YKAa3aHHBIX B Mporpamme Mo
($u3MKe yUEHUYECKHUX MPAKTUYECKUX padOT U IEMOHCTPAMOHHOE 000PYI0OBaHUE.

JlemoHCcTpaioHHOE  00OpynoBaHHe (OPMUpPYETCSI B COOTBETCTBUHU C
NPUHIMIIOM MUHUMAJIbHOW JIOCTATOYHOCTH H  OOECTeUMBaeT TOCTAaHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKe KIIOYEBBIX JEMOHCTpalUi ISt
UCCIICJIOBAHMSI  W3y4aeMbIX SIBICHMA M  TPOIECCOB, OMIUPUUYECKUX U
(yHIaMEHTaJIbHBIX 3AKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTtopHoe o00OpymOBaHHE ISl YUYCHHUYECKHX TMPAKTHYECKUX pPadboT
(GopMupyercss B BHJIE€ TEMATUUYECKMX KOMILJIEKTOB M OOECIEUYMBAETCS B pacdére
OJIHOTO KOMIUIEKTa Ha JBYyX oOOydaromuxcs. TemaTHuecKue KOMILICKTHI
n1abopaTopHOro 00OPYAOBAaHUS JIOJKHBI OBITh HOCTPOEHBI HA KOMILIEKCHOM
UCIOJIb30BAaHUU aHAIOTOBBIX M LHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPUTENbHBIX CUCTEM B BUE HU(PPOBBIX Ja0OPATOPHUH.

OCHOBHBIMU LENSIMU U3y4YeHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIOTCSL:

e (opMupoBaHue HHTEpeca M CTpeMJIEHUS OOydYaroIIMXCd K Hay4dHOMY
U3YYEHHUIO TPUPOJIbL, PA3BUTHUE HX HHTEJUIEKTYIbHBIX M TBOPUYECKHX
CITOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUS U (HOPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHHUS K OKPY>KAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yuYeHHs OCHOB
CTpOCHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

e (opmupoBaHME YMEHHUHA OOBSICHATH SBICHUS C  MCIOJIb30BAaHUEM
(u3NYECKUX 3HAHUI U HAyYHBIX JI0Ka3aTEIbCTB;

e (opmHpOBaHHE TMPEACTABICHUN O ponu (PU3MKK AT Pa3BUTHA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTkeHne 3TuX Lenel obecrednBaeTcs pelieHneM CIeIyromuX 3a7ad B

poluecce u3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHErO 00IEro 00pa3oBaHMUsL:

e IPUOOpPETEHUE CUCTEMBI 3HAHUM 00 00ITNX PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaxX, TEOpHAX, BKJIIOYAs MEXaHUKY, MOJCKYIApHYIO (QHU3UKY,
ANEKTPOJAUHAMUKY, KBAHTOBYIO (PU3UKY U IIEMEHTHI aCTPO(PU3NKY;

e (dopmupoBaHHE yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHUA s
OOBsICHEHUS] (PU3MYECKUX SBICHUM B TPUPOAE U I TNPUHATUSL
MIPAKTUYECKUX PELICHUI B IOBCEIHEBHOW KU3HH;



e OCBOCHHE CIOCOOOB pELICHUS pPa3IWYHBIX 3a1ad C $BHO 3aJlaHHOM
busnyeckoil Mojenbplo, 3a1ad, MOJPa3yMEBAIOIIUX CaMOCTOSATEIHHOE
co3anue pU3NYECKON MOJIeNH, aIeKBaTHON YCIOBHSM 3a/1a4y;

e TOHMUMaHHE (UBNYECKUX OCHOB M MPHUHIIUIOB JCUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HAa OKPYKAIOUIYIO
cpeny;

e OBJAJICHWE METOJAMU CaMOCTOSITEILHOTO IUIAHWPOBAHMS W TPOBEICHUS
(bU3HYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTaruu uHPOpMaIlnu,
oTpeieNIeHs JOCTOBEPHOCTH MOTYyUYEHHOTO PEe3yIbTaTa;

e CO3/IaHUE YCJIOBUM U1 PA3BUTUS YMEHUM ITPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusyudenue ¢usuku (06a30BbIi ypOBEHb) Ha yPOBHE CpPEAHEr0o OOIIEero
obpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 dacoB (2 yaca B HEJIEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme mo (¢U3MKE MEpeueHb JIa0OpAaTOPHBIX H
PaKTUYECKUX paldoOT SBISIETCS PEKOMEHJOBAaHHBIM, VYHTENb JeJIaeT BHIOOD
npoBeieHHsT J1abOpaToOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOEHHOCTEN 00yYaroImuXCcs.



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. ®u3uka u MeTOAbl HAYYHOI' 0 MO3HAHUA

®u3nka — Hayka o npupoiae. HaydHble MeTOoABl NMO3HAHUS OKPYKAKOLIETO
Mmupa. Poiib 3kcriepuMenTa 1 TEOpUM B IPOLECCE MO3HAHUS IPUPOIBI. DKCIIEPUMEHT
B (hu3HKe.

MogenupoBanue (uU3MUECKUX SBJICHUM M TpoueccoB. HaydHble rumoTessbl.
®duznyeckne 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpuHLMT COOTBETCTBUS.

Ponbp u mecto ¢usuku B (GOPMUPOBAHHWU COBPEMEHHON HAyYHOW KapTHUHBI
MHUpPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AnanoroBele W UU(POBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMITBIOTEPHBIE
JATYUKHU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBHKEHMS.
Cucrema otcuéra. TpaekTopusi.

[lepemerienne, CKOpPOCTh (CpeaHSs] CKOPOCTb, MTHOBEHHasi CKOPOCThb) U
YCKOPEHHUE MAaTE€pUaTIbHOW TOYKH, UX MPOEKIMU Ha OCU CHCTEMBbI KOOpJWHAT.
CioxeHue nepeMeeH U CII0AKEHUE CKOPOCTEM.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE TMpPsSMOJMHENWHOE IBIKEeHHE. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MEepEeMEIICHUs
MaTepUabHOM TOYKU OT BPEMEHHU.

CBoOoaHOE magieHne. Y CKOpeHre CBOOOTHOTO MaIeHUS.

KpuBonuneniHoe nBrxeHue. J[BuKeHne MaTepruaibHON TOYKHU IO OKPYKHOCTH
C MOCTOSIHHOM N0 MOJIYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[Tepuon u wactoTa oOpanieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpOiICTBA W NPAKTUYECKOE MPUMEHEHHUE: CHUIAOMETD,
JBUKEHUE CHAPSOB, IICTIHBIC U PEMEHHBIC MTepeaadHn.

Jlemoncmpayuu

Mogenb cuctembl OTCYETA, WILTIOCTPAIUsl KUHEMATUUECKUX XapaKTEPUCTUK
JBUKCHUSL.

[IpeobOpazoBaHue IBUKEHUI C UCTIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3MyXE U B pa3peKEHHOM MPOCTPAHCTRE.

HabGmronenue nBuwkeHuss Tena, OpPOIIEHHOTO TMOJ| YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOTHOTO NaJACHMUS.

Hamnpapiienne CKOpOCTH ITPU ABUKEHUH 10 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, rabopamophule pabomul

N3ydeHne HEPAaBHOMEPHOTO ABMIKECHHS C LEIBI0 ONPENEICHUS] MTHOBEHHOM
CKOpOCTH.

HccnenoBaHnne COOTHOLIEHHS MEXAY IyTSAMHU, MNPONUIAECHHBIMU TEJIOM 3a
NOCJIEAOBATENBHBIE PABHBIE MPOMEXYTKHM BPEMEHUM IPHU PABHOYCKOPEHHOM
JBHKEHUU C HAYAIBHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yyeHne nBUKEHUS LIAPUKA B BA3KOMN )KUIAKOCTH.

Nzyuenue nBuxeHMs Teiaa, OpOLUICHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuamun  otHocutenbHOCTH  [amuned. IlepBeii  3akoH  HeroToHa.
NHepuunanbHbpie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uiiuu cui. Bropoii 3akon HetoToHa 114
MaTepuaabHOM TOUKU. Tperuit 3akoH HproTOHA [UIsl MaTEpUAIBHBIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cwina Tskectn. llepBas kocMmuyeckas
CKOpOCTBb.

Cwuia ynpyrocru. 3akoH ['yka. Bec rena.

Tpenue. Bunsl Tpenus (moxos, ckonbxeHus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJIbXKEHUS U cuia TpeHus nokod. KoadduuueHt tpenus.
Cuita conpOTUBIIEHUS TPU IBXKEHHUH TeJa B )KUAKOCTH WJIU rase.

[locTynarenbHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIFOTHO TBEPOrO Tena.

MOMEHT CHIBl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEIA.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPHUMEHEHHE: MOAIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBneHne nHEpUUH.

CpaBHeHHE MacC B3aUMOJAECHCTBYOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CnoxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM OABEME U MAJCHUM.

CpaBHEHHE CHJI TPEHUSI IOKOS, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBecHs TBEPAOTO Teila. Buapl paBHOBECHS.

Yuenuueckuu sxcnepumenm, rabopamophvie pabomul

N3yuenue qBuxeHus OpycKa 1o HaKJIOHHOU IJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3MHOBOM 00pa3ziie, OT uX Jedopmariuu.

HccnenoBanne ycinoBUM pPaBHOBECHs TBEPAOTO Tella, HMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

NmMnynbc maTepualibHOM TOYKM (Tena), CUCTEMbl MaTEpUAIbHBIX TOUEK.
Nmnynbc cwibl U W3MEHEHHWE HMMITYJIbCA TeJla. 3aKOH COXPAHEHUs MMITYJIbCa.
PeaktuBHOE NBUXKEHUE.

Pabota cribl. MOIIHOCTE CHIIEL.

Kunernueckass 3Heprus MarepualbHOW TOYKUA. TeopemMa 00 HW3MEHEHUHU
KUHETUYECKON DHEPTUM.

[ToTeHunanbHas SHEPIus. [ToreHumnanbHas DHEPTUS yIpyro
nedhopMupoBaHHOU NPy KUHBL. [loTeHITMaNbHAS SHEPTHS Tena BOJIU3H MTOBEPXHOCTH
3eMIIu.

[loTeHnManbHBIE W HENOTEHUHAIbHBIE  CHJIBI. CBsi3b  paboOTHI
HEIMOTECHINAIBHBIX CUJI C ©3MEHEHUEM MEXaHNYECKON YHEPT UM CUCTEMBI TEN. 3aKOH
COXpAHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHnueckrue yCTpoWCTBa M ITPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOMIED,
MPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

[lepexo mOTEHIMATIBHON YHEPTUU B KHHETHUECKYIO M OOpaTHO.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3yuenne abCOMIOTHO HEYNPYTOro yjapa ¢ TMOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u paOOThl CHIIbI C U3MEHEHUEM MEXAHWYECKOW SHEPrUH
TeJla Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pazaea 3. Moaexkyasipiast pusuka 1 TEpMOAUHAMMKA

Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUST MOJEKYISIPHO-KUHETUYECKON TEOPUH M UX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBmxkenue. uddysua. Xapaktep IBUKEHUA U
B3aMMOJICHCTBHSI YacTUL BemlecTBa. MOJENM CTPOECHMsI Ta30B, JKUIKOCTEH U
TBEPABIX T€J U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3Mepsl MoJiekyl. KonnuectBo BemiectBa. [loctositHHas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana remmneparyp
Llenscus.



Mogens  upeanmbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKON TEOpHM HJeaJbHOro Tra3a. AOCONIOTHAs TeMIieparypa Kak Mepa
CpeaHEl KWHETHMYECKOW SHEPruM TEIUIOBOrO MBWXKEHWs dacTul rasza. [llkana
temneparyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHMEe MenneneeBa—Knanenpona.
3akon JlanbToHa. M30mpouecchl B UACAIBLHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BelecTBa. ['paduueckoe mpeACTaBICHUE H30IMPOIECCOB: H30TEPMa, H30XO0Pa,
u3o0apa.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JHUCKPETHOE CTPOCHHME BellecTBa, (ororpaduu
MOJIEKYJl OpTaHUYECKUX COEIMHEHUH.

OmnbITel 10 AU Py3Un KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO JBUKEHUS.

Mopaens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAaHUE MEXMOJIEKYJIISIPHOTO
B3aMMOJICHCTBHUS.

Mopens, WLTIOCTPUpYIOIIas IPUpoly AaBICHUS ra3a Ha CTEHKH COCy/Ia.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUS HWJCAIbHOIO Trasa,
M30MPOLIECCHI.

Yyenuueckuii sxcnepumenm, rabopamophule pabomul

Omnpenenenre Macchl BO3AyXa B KJIACCHOW KOMHAT€ HAa OCHOBE HM3MEPEHUM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEl.

HccnenoBanrie 3aBUCUMOCTH MEKTy NTapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHaAMUKU

Tepmonunamuyeckas cuctema. BHyTpeHHss SHEpPrusi TepMOJIMHAMHYECKOM
CUCTEMBI U croco0bl e€ u3meHenus. KonuuectBo TemioTel U padota. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  HJeaJbHOro  Ta3a. Buael  Temonepenauu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3TydYeHHE. Y AelbHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TemIoThI pH TEIUIONEpeaye.

[lonsitue 06 ammabatHom tmpouecce. IlepBbli 3aKOH TEPMOJIUHAMUKHU.
[IpuMeHeHne TepBOTO 3aKOHAa TEPMOJMHAMUKHU K H3ompoiieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmouHamuku. HeoOpatuMocTh MpoIieccoB B MPUPO/IE.

TerutoBpie  mamuHbl.  [IpyuHOWNBL  OEWCTBHUST  TEIJIOBBIX — MAIIMH.
IIpeoOpa3oBanuss »HEPruM B TEIUIOBBIX MamuHax. KoadduimeHt mojae3Horo
nerictBus TeruioBo mamuHbl [{ukn KapHo m ero ko3h@UIMEHT IMOJIE3HOTO
JNENCTBUSA. DKOJIOTHYECKUE POOJIEMBbI TEINIOAHEPTETUKH.



TexHuueckue ycCTpoWcTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBOU XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH 3HEpruM Teja NPU COBEPIICHUH pPadOTHI: BBUIET
npoOku W3 OyTHUIKM TIOJ JNEWCTBHEM CXATOro BO3JyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUIEOAEMOHCTpALNS).

N3meHeHne BHYTpEHHEN SHEpTrun (TeMIlepaTyphl) Tejla IpH TeIrlonepeaaye.

OmnwIT 0 a1MabaTHOMY PACHTUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOHHBI, JBUTATEIsI BHYTPEHHETO CrOPaHHUsI, PEAKTUBHOTO
JIBUTATEJIA.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3mepenune yienbHON TEIIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeuyecmea. Dazoevle nepexoovt

[TapooGpazoBanue u koHaeHcauus. Mcnapenue u kurnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAs BIIAXKHOCTh BO31yXa. HachlieHHbId mmap. YjaenbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATypPbl KUIICHHS OT JaBJICHUS.

Teépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctauioB. JKuakue xpucrtaiuibl. CoBpeMeHHble Marepuansl. [lmaBnenue wu
KpUCTaJUIM3aus. Y IenbHas TerioTa mwiasieHus. CyOonumanus.

VYpaBHeHuUE TEMI0BOTO OanaHca.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOJIyYEHUSI COBPEMEHHBIX MaTE€pPUAJIOB, B
TOM YHCJI€ HAHOMATEPUATIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npy moHMKEHHOM JaBJICHUU.

Crioco0Obl U3MEpPEHHUsI BIaXKHOCTH.

Habntonenue HarpeBanus U IJ1aBJIeHUsI KPUCTANIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpucTauioB.

Yyenuueckuii sxcnepumenm, rabopamopHie pabomoi

N3MmepeHre OTHOCUTENIbHOW BIaKHOCTH BO3/1yXa.

Paznen 4. daexkTpoamHaMmuka
Tema 1. Inekmpocmamuxa
DnekTpu3anys Ten. DNEKTPUIEeCKui 3apsa. J[Ba BUIa 3JIEKTPUUIECKUX 3apsAI0B.
[IpoBOAHMKHN,  AUAJIEKTPUKH W MOJYNPOBOJHHMKU. 3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO 3aps/a.
B3anmopneiictBue 3apanoB. 3akoH Kysona. TouedHbIN 2NEKTpUYECKHUI 3apsia.
OnekTpuyeckoe mone. Hanpspk€HHOCTB  nekTpudeckoro moJis.  [IpuHowmm



CYIEPNO3ULNHN DJICKTPUUECKUX ToJIeH. JIMHWKM HanpsKEHHOCTU AIIEKTPUUYECKOTO
TTOJIS.

PaGoTa cun anektpocratudeckoro nojsi. [loreniman. Pa3HOCTh NOTEHIIMATIOB.
[IpoBOAHUKN W JUAIEKTPUKU B DBJICKTPOCTATUYECKOM modjie. J{udnmekTpruueckas
IIPOHULIAEMOCTb.

DnekTpoéMkocTh. KonageHncarop. I1eKTpOEMKOCTh TUIOCKOTO KOHAEHCATOPA.
DHEprus 3apsKEHHOTO0 KOHAEHCATopa.

TexHnueckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTAaTHUUECKash 3alllMTa, 3a3€MJICHHE BJIEKTPONpUuOOpOB,
KOHJEHCATOP, KOMMPOBAJIbHBIN aInapar, CTPYUHbINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHILIUII ICHCTBUS JJIEKTPOMETPA.

B3anmonenicTBrue HadIEeKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEIL.

IIpOoBOAHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIeKTpOCTaTUYECKas 3aIUTa.

JMPIEKTPUKHU B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSIHUS MEXAY HUMH U JUJIEKTPUUECKOU MPOHULIAEMOCTH.

DHeprust 3apsKEHHOT0 KOHAEHCATopA.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

N3mepeHne 25eKTpOEMKOCTH KOHIEHCATOpa.

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

ONEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [IocTOSTHHBIN TOK.

Hanpspxkenue. 3akon OMa [i1st yuacTKa LenH.

DJIEKTPUYECKOE COMPOTUBIICHHUE. YAEIBHOE COMPOTHUBIEHUE BELIECTBA.
[TocnenoBarenbHOE, ApaLIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora »snextpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTb
AJIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIAasi CWJia U BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3axoH Oma 17151 OJTHOM (3aMKHYTOM) aiiekTpuueckoi 1enu. KopoTkoe 3aMmbikaHue.

DJIEKTpOHHAs  MPOBOAUMOCTb  TBEPABIX  METAVIOB.  3aBUCUMOCTH
COIIPOTHUBJIEHUS] METAIJIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosmynipoBOAHUKH. CobOcTBeHHas u MIpUMECHas MIPOBOJIUMOCTD
noJIynpoBogHUKOB. CBoiicTBa P—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dJIEKTPOJIMTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIU3.



OnekTpudeckuii TOK B razax. CaMOCTOSTENBbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [1nazma.

TexHuueckue yCTpOICTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETP, PEOCTaT, HMCTOYHUKM TOKA, JJIEKTPOHArpeBaTEIbHbIE MTPHUOOPHI,
AIEKTPOOCBETUTEIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO/I,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHure CUiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COTPOTUBIICHUS IMIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IM MIOTIEPEYHOTO CEUCHHS U MaTepurania.

CwMmeliaHHO€ COeIMHEHHUE MPOBOJIHUKOB.

[Ipsamoe wu3MepeHHe >IEKTPOIABMXKYyIIEeH cuibl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO AIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTbH COIIPOTHUBJIEHUS METAIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB AIIEKTPOIUTOB.

HckpoBoit pa3psil U MPOBOJAUMOCTh BO3yXa.

OnHOCTOPOHHSIS TPOBOJAUMOCTD IHO/IA.

Yuenuueckuui sxcnepumenm, rabopamopHvie pabomol

N3yuyeHue cMENIaHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYILEH CHIIBI UCTOYHMKA TOKAa U €ro BHYTPEHHETO
CONIPOTHUBIICHUS.

HaGmronenue amexTposinsa.

MexnpeaMeTHbie CBSA3H

Nzyuenne kypca ¢usnku 6a3oBoro ypoBHs B 10 kigacce ocylIecTBISIETCS ¢
y4ETOM COJEPKATEIbHBIX MEXKIPEAMETHBIX CBS3ed C KypcaMU MaTEeMaTHKH,
OuonmoTHH, XUMUH, TeoTpadun ¥ TEXHOJIOTHH.

Mesxcnpeomemnvle nousmus, CBA3aHHBIE C MU3yYEHHMEM METOJOB HAYYHOTO
NO3HAHUA: SIBJIEHWE, HAy4YHBIA (akT, rumore3a, (pu3myeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIETb, U3MEPEHHE.

Mamemamuxa: pelmieHUe CHUCTEMbl YpaBHEHHWH, JMHEHHas (yHKIUS,
napabona, runepoosa, ux rpa@uKd U CBONCTBA, TPUTOHOMETpUYECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO,
BEKTOPBI U UX MPOECKIHNH HA OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexannyeckoe ABUKEHHE B KUBOU mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPTraHW3MOB (BUBI TEILIONEPEIayu, TEIUIOBOE PABHOBECHE),
AJIEKTPUUECKHUE SABJICHUS B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOECHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIECTBA, MOJISIpPHASI Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEU U Ta3oB,



DJIEKTPUYECKHME  CBOWCTBA  METAUIOB,  DJIEKTPOJIMTHYECKAs  AUCCOLMALNS,
raJibBaHUKA.

l'eoepaghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHHE IBUKEHUU C HCIOIB30BAHMEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHHKE, IOIIMIIHUKYA, HWCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakera, BOAOMET M JpPYTHE), JBUraTellb BHYTPEHHETO
CropaHus, napoasi TypOHHa, OBITOBOM XOJOAMJIBHUK, KOHAUIIMOHED, TEXHOIOTHU
NOJIyYEHUS] COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHCIE€ HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEpOKC, CTpYHHBII NPUHTED, AIEKTPOHArpeBaTeIbHbIE puOOPHI,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, raATbBAHUKA.

11 KIIACC

Paznen 4. JaexkTpoamHaMmuka

Tema 3. Maznummnoe noje. I1eKmMpoOMaAZHUMHAA UHOYKUUA

ITocTostHHBIE MarHuThL. B3anMogeiicTBHE MOCTOSIHHBIX MAarHUTOB. MarHutTHoe
noJie. Bektop MarHuTHOM MHAYKUUH. [[pUHIMIT Cynepio3uIM MAarHUTHBIX TTOJICH.
JluHuu MarHuTHOW WHAYKUMU. KapThHa JWMHWM MarHUTHOW HWHAYKUUM TOJIS
MMOCTOSIHHBIX MarHuTOB.

MarnutHoe moJie TPOBOJHMKA € TOKOM. KapThHa JWMHUNA WHIYKIAU
MAarHUTHOTO TIOJISl IJIMHHOTO MPSIMOTO TMPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KaTYIIKUA ¢ TOKOM. OnbIT Opcrena. BzanumoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuia JlopeHua, e€ MoIyib U HanpaBlieHUE. J[BUKEHHE 3apSyKEHHOW YaCTUIbI
B OJTHOPOJTHOM MarHUTHOM mnosie. PaGoTa cusl JlopeHna.

SIBeHne AnEeKTpOMarHMTHOM HMHAYKUMH. [IOTOK BekTOpa MarHuTHOU
MHIYKOUU. OIJEKTPOABUXKYIIAs Cula HWHIAYKIUU. 3aKOH AJIEKTPOMArHUTHOU
uHaykuuu Papanes.

BuxpeBoe nanekTpuyueckoe Tmosie. OJIEKTPOJBIXKYIAs CUJIa WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIIATEILHO B OJJTHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuiio JleHna.

NHAYyKTUBHOCTh. SIBICHME CAMOMHIYKIMHU. OJEKTPOJBHXKYIIAs CHUJa
CaMOHWHIYKIMH.

DHeprus MarHuTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHudecknue yCTpOMCTBA W IMPAKTUYECKOE TPHUMEHECHHUE: TMOCTOSHHBIC
MAarHuThl, BJEKTPOMArHUTHI, BJEKTPOJIBUTATENIb, YCKOPUTEIU 3JIEMEHTapPHBIX
YacTUll, UHAYKIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO IIyYKa MATHUTHBIM TOJIEM.

JIMHUY UHAYKIWA MarHUTHOTO TOJIA.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[elictBue cuibl JIopeHia Ha HOHBI JIEKTPOJINTA.

SIBiIeHME AIIEKTPOMArHUTHOM MHIYKIWH.

ITpasuio Jlenna.

3aBUCUMOCTb BJIEKTPOABUKYILEH CHIIBI UHAYKLUUU OT CKOPOCTH MU3MEHEHHS
MAarHuTHOTO TIOTOKA.

SIBneHne caMOUHIYKIUU.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3ydeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanne nevcTBUS MOCTOSHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue SIBIEHUS JIEKTPOMArHUTHON MHIYKIIWH.

Pa3zgea S. Kosiebanus 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpomMazZHumHbsle Kojiebanus

KonebarenrHast  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJIcOaHWUS.
IMapmonnueckue konebanus. Ilepuosa, wactora, amruuTyga u (aza KoJieOaHUU.
[IpyxvHHBIA MasTHUK. MareMaTU4eCKUN MAasSTHUK. Y PaBHEHHE T'APMOHUYECKUX
koJieOanuii. [IpeBpaiiieHre HEPTUN MPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebartenbupiii  koHTYp. CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJICOAHWS B
UJCAIbHOM KOJe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHHMYEeCKUMU U
ANEKTPOMArHUTHBIMH KosieOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTUHU B UJI€ATLHOM KOJIE0ATEIbHOM KOHTYPE.

[IpeacraBiieHre O 3aTyxarolUX KoneOaHUsIX. BhIHyX/IeHHbIE MEXAaHUYECKUE
kojebanus. Pezonanc. BoiHykeHHbBIE 3TIEKTPOMAarHUTHBIE KOJIEOaHMS.

Ilepemennsbiii  TOK. CHHYCOMIAJIBbHBIM MEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOTO TOKAa. AMIUIMTY/IHOE M JCHCTBYIOIIEE 3HAYEHHWE CHIIBI TOKa U
HaIPSKCHUSL.

Tpanchopmarop. IIponsBoacTBo, mepenadya U MOTpeOICHUE AIEKTPUIECKON
SHEPTUH. DKOJIOTUUECKUE PHUCKU NpPU MPOU3BOJCTBE 3eKTposHepruu. KymbTypa
MCIIOJIb30BAHUS NIEKTPOIHEPTUH B [IOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWMCTBA M IPAKTUYECKOE INPUMEHEHUE: DIEKTPUYECKUAN
3BOHOK, F'€HEpAaTOp NEPEMEHHOIO TOKA, JUHUU JIEKTpONepe1ay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOAaTeTbHOW CHUCTEMBI (TIPY>KUHHBIA WU
MaTeMaTU4ECKUI MasTHHUK).



Habmroenue 3aTyxaronmx KojaeOaHuii.

HccnenoBanrie CBONCTB BbIHYKICHHBIX KOJICOaHUH.

HabGmronenue pezoHanca.

CBOOOAHBIE ANEKTPOMArHUTHBIE KOJIEOAHUS.

OcuunorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HANPsKEHUS OT BPEMEHU) IS
AJIEKTPOMATrHUTHBIX KOJICOaHUM.

Pe3onanc mnpu MOCHIENOBATEIBHOM COCIMHEHUU PE3UCTOpa, KaTyIIKU
WHyKTUBHOCTH U KOHJIEHCATOPA.

Mojenb IMHUY AJIEKTpoTIepeaaum.

Yuenuueckuui axcnepumenm, rabopamopHule pabomoi

HccnenoBanre 3aBUCHMOCTH TMEPUOJa MAJIBIX KOJeOaHUW Tpy3a HA HUTH OT
JUTMHBI HUTU U MAcCChI rpy3a.

HccnenoBanre nepeMeHHOT0 TOKa B LIEMHU U3 MOCIE0BATEIbHO COSTMHEHHBIX
KOHJIEHCATOpa, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0 IHbL

MexaHnudeckue BOJIHBI, ycioBus pacnpoctpanHeHus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JJIMHA BOJIHBL. [lomepeuHble W TPOJOJIbHBIE BOJHBI.
WNurepdepenuus nu audpakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSI U3ITyUYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anextpomarautHoit BoiHe. CBoMcTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpaKEHUE, MpesIoMJIEHUE, ToJsipu3anus, Tudpakius,
untepdepeniusa. CKopocTh dIEKTPOMarHUTHBIX BOJIH.

[[Ixama 3MEKTPOMArHUTHBIX BOJIH. [IpuMeHEHUE ANMEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIIMTIBI paIUOCBSI3U U TeleBUAeHUs. Paqnonokanusi.

DNeKTPOMarHuTHOE 3arpsi3HEHUE OKPY KAIOIIeH cpebl.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MNPUMEHEHHE: MY3bIKaIbHbIC
WHCTPYMEHTBI, YJIbTPa3BYKOBasi [IMArHOCTMKA B TEXHUKE W MEAUIMHE, pajap,
paguonpuéMHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTpaHEHKE MONEPEYHBIX U TPOJIOJIbHBIX BOJIH.

Konebniomieecs Teno Kak UCTOYHUK 3ByKa.

Halnronenue oTpakeHus U PeJIOMJICHUS] MEXaHUUYECKUX BOJIH.

Hab6mtonenue untepdepeHnnu u qudpakini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYJOM U
4aCTOTOU KOJeOaHUiA.



HccnenoBanrie CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, ITPEIIOMIICHHE,
nossipu3anus, IMPppaKuus, THTEpPEpeHLIHs.

Tema 3. Onmuxa

I'eomerpruueckas ontuka. [IpsMolMHENHOE pPACHpPOCTPAHEHUE CBETA B
OJHOPOJIHOM cpene. JIyd cBera. ToueUHbIM NCTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoenne mzoOpaxeHui B
IJIOCKOM 3€pKase.

[Tpenomiienne cBeTa. 3aKOHBI IIPETOMIICHHUS CBETa. AOCOJIIOTHBIN MOKa3aTesb
npenomnienus. [lonmHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yrosl MOJHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceera. CnoxHblii cocTaB Oenoro cseta. LBer.

Cobuparoniue u paccenBarolue TuH3bl. ToHKas nuH3a. DokycHoe paccTosiHue
Y ONTHUYECKasi Cuiia TOHKOW JuH3bI. [locTpoeHne n300pakeHuit B cOOMparOmuX 1
paccenBarolux JuH3ax. Gopmyiia TOHKOM JIUH3bI. Y BEIUYEHUE, TABAEMOE JTMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenumss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOAEHHS MAaKCUMYMOB M MHMHUMYMOB B HMHTEp(PEPEHIIMOHHOU
KapTUHE OT JIByX CUH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [Qudpakimonnas pemérka. YcloBuUe HaOIIOIEHUS
[VIABHBIX ~MAKCUMyMOB TIpUM MaJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIMOHHYI0 PEHIETKY.

[lonspusanus ceera.

TexHuueckue yCTpONCTBA W MPAKTHYECKOE MPUMEHEHHE: OYKH, JyIa,
doToanmapar, MPOEKIIMOHHBINA ammapaT, MHKPOCKOI, TEJIeCKOI, BOJIOKOHHAs
ONTHKA, TU(PPaKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpAMONMHEWHOE PACIpOCTPAHEHUE, OTPAKEHHE U TMPEIOMIICHHE CBETA.
OnTtuyeckue npudopsI.

[TonHO€ BHyTpeHHEE OTpakeHre. MoJenb CBETOBOIA.

HccnenoBanue cCBOMCTB M300payKeHU B JTUH3AX.

Monenn MUKpOCKOTIa, TEJIECKOIIA.

HaGmronenue nnrepdepeHinu ceera.

HaGmronenue audpakiuu cBera.

HaGnronenue aucnepcuu cBera.

[Tonmyuyenue cnekTpa ¢ MOMOUIBIO IIPU3MBI.

[Toyuyenue cnekTpa ¢ IOMOUIbIO TU(DPAKIUOHHON PEIIETKH.

Habmronenue nosisipusaluu cBera.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3mepeHne nmokasaresis NpeIoMIIEHUs CTEKIIA.



HccnenoBanre CBOMCTB H300paKEHU B JTMH3AX.
HaGnronenue aucnepcuu cBera.

Pa3zaes 6. OcHOBBI cielAJIbHON TEOPUH OTHOCHTEIbHOCTH
I'paHu1Bb IPUMEHMMOCTH KJIACCUUECKOM MeXaHUKU. [locTynaTel crienuanpHOU
TEOPUH OTHOCHUTEIBLHOCTH: MHBAPHUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKYyME,
MPUHITUIT OTHOCUTEIBLHOCTH DWHINTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpAaIIECHUE
JUTVHBI.
DHeprust U UMNYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C JHEPTUEH U UMITYyJIbCOM PEIATUBUCTCKON YaCTHULIBI. DHEPTHUS
ITOKOS.

Pa3nen 7. KBanTtoBasi pusnka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®otonsl. opmyna [Inanka csizu 3Hepruu HOTOHA C €r0 YaCTOTOU. DHEPTHUs
U UMIYJbC POTOHA.
OtkpeiTe u uccnenoanue pororddexra. OnbiTel A. I'. CroneroBa. 3aKOHBI

dotoaddekra. YpaBuenue DuHmTeitHa s poTodPdekra. «KpacHas rpanuna»
dboTorddexra.

Hasnenne ceera. OnbiTel 11. H. JleGenena.

XHUMHUYECKOE JeHUCTBHE CBETA.

Texnuueckue yCTpONCTBA W MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTogaTIMK, COTHEUHAS OaTapesi, CBETO IO,

Jlemoncmpayuu

®otor(h(PexT Ha YyCTaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHelHETo ¢oTtorddekTa.

Cseroauo.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mogpens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO o -9acTHII.
Ilnanerapnas monenb aroma. Iloctynarel bopa. M3nydeHue M MOTJIOIIECHUE
(GOTOHOB TpU mepexoje aToMa C OJHOTO YPOBHS SHEPTrUM Ha Apyroi. Bunsl
crekTpoB. CIEKTp ypOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BosHoBbie cBoiicTBa yactuil. Bonnsl ne bpoitns. KopiyckynsipHO-BOJIHOBOM
Ty aTu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPaJbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBbII KOMITBIOTEP.

Jlemoncmpayuu



Mogens oneita Pesepdopra.

Ornpenenenne JUIMHBI BOJIHBI J1a3epa.

Habnronenue nuHeyaThIX CIIeKTPOB U3ITYUYCHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habntonenue nuHeiuaroro cnekrpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTHI, JI0KA3bIBAIOIINE CIO0KHOCTh CTpOeHHsS snapa. OTKpbITHE
paaunoakTuBHOCTH. OnbITh Pe3zepdopia o onpeneneHunto cocrapa pajuoakTHBHOTO
wsnydyenus.  CBoiictBa  anmbda-, Oera-, ramMma-usnydeHus.  BrusHue
PaIOaKTUBHOCTH HA KUBBIC OPTaHU3MBI.

OTtkpeiTHEe TpoTOHA M HelTpoHa. HykiioHHas monens sjapa [elizenOepra—
NBanenko. 3apsag sapa. MaccoBoe yucio siapa. M3otonsl.

Anbda-pacniaz. DJEKTPOHHBIN M TO3UTPOHHBIM Oera-pacnaa. [‘amma-
M3JIy4eHHE. 3aKOH PaJIMOaKTUBHOTO pacraja.

DHeprusi CBA3M HyKJIOHOB B sifpe. Snepubie cuibl. [ledekT maccsl apa.

SAnepHbie peakuuu. [lenenue u cUHTE3 SAEP.

Snepusiit peaktop. Tepmosiaepusiii cunTe3. [IpoOnemMbl U TMEPCHEKTUBBI
AJIEPHOUN SHEPTETUKN. JKOJOTHUECKUE aCIIEKTHI SIIEPHON SHEPTETUKU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeToapl HaOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaTbHBIC B3aUMOJICUCTBUSA. EqUHCTBO (pr3nueckoit KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa M NPAKTUYECKOE MTPUMEHEHHUE: TO3UMETDP, Kamepa
BunibcoHa, simepHblii peakTop, aToMmHas 6oMoa.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIINX YACTHII.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM (poTorpadusim).

Pa3nen 8. JjieMmeHTHI aCTPOHOMUM U ACTPOPU3UKHU

Otanbl pa3BUTHs acTpoHOMUU. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bug 3Bé3nnoro Heba. Co3Be3ausi, sipkue 3BE37bI, IJIAHETHI, UX BUJIUMOE
JIBIDKCHHE.

ConHeyHas cucTeMa.

Counnne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ConHua W 3BE3.
3BE3/1pI, UX OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMma «CIEKTpaIbHBIN KIacc —
CBETUMOCTBY». 3BE3JIbI TJIABHOM II0CJIEHOBATEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]l TJIaBHOM MOCIEA0BATEIbHOCTH. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O NPOUCXOXKIAEHUU U 3Boarounu CoiHia u
3BE31. DTanbl )KU3HU 3BE3.

Muieunsiii ITyte — Hama ['amaktuka. Ilomoxenwe u aBmwxkeHue CoiHIA B
lNanaktuke. Tunel ramaktuk. Paguoranaktuky n kBazapsl. YEpHbIE OBIPHI B sApax
rajakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

Macmtabnast ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnple mpo06sieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGnroneHuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN U1 ONpeIeNICHUs MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3us1 CEeBEPHOro MOJYIIapUs U IPKUE 3BE3BL.

HaGmronenus B reneckon Jlynsl, ianet, Mieadoro I1yTu.

O6o0maromniee NOBTOpeHUe

Ponb ¢usuku M acTpOHOMUU B DKOHOMHYECKOW, TEXHOJIOTUYECKOMH,
COIMAILHON M 3TUYECKOM cepax AesITeIbHOCTH YeJIOBEKa, POiIb U MECTO (PU3UKU U
ACTPOHOMUU B COBPEMEHHOW HAYyYHON KapTHHE MUPA, poJib (PU3MUECKON TEOpUU B
(opMUpOBaHUU MPEACTABIECHUIN O PU3NUECKON KapTUHE MUPA, MECTO (PUZNYECKOI
KapTUHBI MHpa B OOmIEM PSAy COBPEMEHHBIX E€CTECTBEHHO-HAYYHbIX
MIPEICTaBJICHUHN O MPUPOJIE.

MexnpeameTHbie CBA3H

N3yuenue kypca ¢usuku 6a3o0Boro ypoBHs B 11 kimacce oCyliecTBIsieTCs C
y4ETOM COAEpPKATENbHBIX MEKIIPEAMETHBIX CBSI3€d € KypcaMHM MAaTE€MAaTHKH,
OMONOTHU, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemnole nonamusi, CBsI3aHHbIE C HW3YYEHHEM METOJIOB HAYYHOIO
NO3HAHUA: SIBJICHWE, HAy4YHBIM (akT, runote3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, YKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CHUCTEMBl YPAaBHEHUW, TPUTOHOMETPUYECKHE
(GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbI U UX IPOEKIHMH HAa OCH KOOPAMHAT, CI0KEHUE BEKTOPOB,
POU3BOJIHBIC D3JIEMEHTAPHBIX (PYHKIUH, MPU3HAKK MOJ00US TPEyTrOJbHUKOB,
ompeieleHre TIONaAH MIIOCKUX GUryp u o0bEMa Tel.

buonoeus: snextpuueckue SBIEHUS B KUMBOW MpHUpPOJE, KoJieOaTelbHbIE
JBUKEHUS B )KMBOM MPHUPOJIE, ONTUYECKUE SIBJICHUS B )KMBOW MPUPOJE, ACUCTBUE
paauanyu Ha )KUBBIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB ¥ MOJIEKYJI, KPUCTALIMYECKAsA CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl 00Pa30BaHMSI KPUCTAIIMUECKON PEIIETKY, CIIEKTPAIbHBINA aHAIIU3.



l'eocpahus: MarHuTHBIE TIOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX DY,
(oTOCHEMKA 3eMHON TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUI.

Texnonocus: JIMHUM BJEKTPOIEpeNad, TIEHEepaTop IEPEMEHHOrO TOKa,
ANEKTPOJIBUraTelb, WHAYKUMOHHAs M€4Yb, pajap, paiuoONpHEMHHUK, TEJIEBHU30p,
anTteHHa, Tenedon, CBU-medyb, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAS OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHHSA IIPOI'PAMMBLI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yudeOHOTO Tpeamera «®Du3HMKa» Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJKHO OOECHEUYUTH JTOCTHKEHHUE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JImaHOCTHBIE pe3ybTaThl OCBOCHUS y4eOHOTO TipenMeTa «Du3mka» TOIHKHBI
OoTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYyYalolIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpHUEHTAlIMH, TO3UTUBHBIX BHYTPEHHHUX  YOEXKJCHWI, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM 1IEHHOCTSIM POCCHUICKOTO O0OIECTBa, PACHIMPEHHE >KHU3HEHHOTO
OIBITA W ONBITA JESITEIBHOCTH B MPOLECCE PEAM3alUU OCHOBHBIX HAMPABICHHUMN
BOCIIUTATEJIbHOW €SI TENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCcKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH MPAKIAHCKON MO3UIIMK 00YUYaOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTRA;

MPUHITHE  TPAJUIMOHHBIX  OOIICYETOBEYECKUX TIYMAHUCTUYECKUX U
JIEMOKPaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTH B MHTEpPECAX TPa)KJaHCKOIO
o0111ecTBa, y4acTBOBAaTh B CAMOYIIPABJICHUHN B 00pa30BaTeIbLHON OpraHU3aIliy;

YMEHHUE B3aUMO/JICUCTBOBATh C COLMAIIbLHBIMA MHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIUSIMHU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) MATPUOTHYECKOT0 BOCIIMTAHMS :

c(OPMHUPOBAHHOCTH POCCUHCKOM MPaXKTaHCKOW UIEHTUYHOCTH, ATPUOTU3MA;

LIECHHOCTHOE€ OTHOLIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCUICKUX YUEHBIX B 00J1acTU (PU3UKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOTO BOCITUTAHMSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBE/ICHMUSI;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0 W MPUHUMATh OCO3HAHHBIC DPEIICHWSI,
OPUEHTHUPYSCh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YUCJIE B
JNEATENBHOCTH YUYEHOTO;

OCO3HAHME JINYHOTO BKJIaJla B MOCTPOCHUE YCTOMUUBOTO Oy AYIIErO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUYAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
IPUCYIIETo (PU3NYECKOI HAYKE;

5) Tpy10BOr0 BOCIIMTAHUSI:



WHTEpPEC K pa3nuuHbM chepaM mpodeccHoHaTbHON NEeATeTbHOCTH, B TOM
YUCJIE CBS3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyny1ieii mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U caMO00Opa30BaHUIO B 00JaCTU
(Gbu3MKY HA TPOTSHKEHUN BCEH KU3HH,

6) IK0JIOrHYECKOTr0 BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTh JSKOJOIMYECKON KYJIbTYpbl, OCO3HAHHUE TJIOOATHLHOTO
XapakTepa KOJOTHUECKHUX MPOoOIeMm;

TUIAHUPOBAHUE U OCYIIECTBIECHUE JEUCTBUM B OKPYKAIOIIEH CPENIE HA OCHOBE
3HAHUS LEJIeW YCTOMYMBOIO pa3BUTHSI YEIIOBEUYECTBA;

pacuIupeHue OMbITa JEATEBHOCTH SKOJOTHMUYECKOW HampaBICHHOCTH Ha
OCHOBE UMEIOLIUXCSI 3HAHUM IO (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHHUS:

c(OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKH;

OCO3HAHHE LEHHOCTH HAay4YHOM [EATEIbHOCTH, TOTOBHOCTh B IIpOLIECCE
u3y4deHus: (PU3UKU OCYIIECTBIISTh MPOEKTHYIO U UCCIEI0BATENbCKYIO IEITEbHOCTh
VHJIUBUYAIBHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

IMo3naBaTe/bHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1€l CTBUS
ba3oBble 1oruyeckue aeMcTBus:
CaMOCTOSTENIbHO  (OPMYJIMPOBAaTh W aKTyaIM3upoBaTh  Mpobiemy,
paccMaTpuBaTh € BCECTOPOHHE;
OTIPENENATh TN JCATENBHOCTH, 3aJaBaTh MapaMeTphl U KPHUTEPUU UX
JTOCTHKCHHS;
BBISIBIISAITH  3aKOHOMEPHOCTHM W TPOTHUBOPEUHS B  pacCMaTPUBAEMBIX
(U3NYIECKUX SIBICHUSX;
pa3pabaTeiBaTh IUTAH pEIICHHs] MPOOJIEMbI ¢ YU4ETOM aHajIu3a WMEIOIUXCS
MaTepUaTbHBIX U HEMATEPHATBLHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBHI B JCSATCIBHOCTD, OIICHUBATh COOTBETCTBUE PE3yIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCIEACTBUHN JACATEIHHOCTH;
KOOPIMHUPOBATH U BBITIOJIHATH pabOTy B YCIOBUSAX PEATbHOTO, BUPTYAIHHOTO
U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBaTh KPEATUBHOE MBIIIICHHE TIPU PEIICHUH )KU3HEHHBIX MPOOJIeM.
ba3oBble uccienoBarebCcKue 1eiiCTBUA:
BJIAJCTh HAYYHOW TEPMHHOJOTHEH, KITIOYEBHIMHU IOHATHSIMH W METOJaMH
busznuecKoil HayKu;



BJIa/IETh HAaBBIKAMH Y4EOHO-UCCIEIOBATENHCKON U IPOEKTHON IESITENbHOCTH
B 00J1aCTH (PU3KKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOHCKY
METOJIOB peUIeHUs 3a7ad (PU3MUECKOTO COJEpKaHUs, MPUMEHEHUIO Pa3INYHbIX
METOJ0B IMO3HAHUS;

BJIaJIeTh BUAAMM JACSITEIBHOCTH 10 TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpETallNy, MPEoOpa30OBaHUI0 M TPUMEHEHUIO B PA3NIUYHBIX yUeOHBIX
CUTYaIUsIX, B TOM YHCJI€ [IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00JaCTH (DU3HKU;

BBISIBJISITH TIPUYMHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlM3UpOBAaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHNsI, HAXOIUTh apTYMEHTHI IS TIOKa3aTeIbCTBA CBOUX
yTBEPKIACHUM, 3a71aBaTh MapaMeTpbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TOJNyYEHHbIE B XOJE€ PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBUSIX;

CTaBUTh U (opMynHpoBaThb COOCTBEHHBIE 3aJayud B 00pa30BaTEIbHOU
JEeSITeIbHOCTH, B TOM YHUCIIE TIPU U3YUCHUH (DUBHKY;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

yMEThb IEPEHOCUTh 3HaHUA 1O (U3MKE B MPAKTHYECKYIO 00JIacTb
KU3ZHENIEATEIbHOCTH;

yMETh UHTEIPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00acTel;

BBIJIBUTATh HOBBIE HJIEH, TIPE/IaraTh OpPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 331a4H, IOy CKAIOIINE aTbTEPHATUBHBIC PELICHMUS.

Pabora ¢ undopmaunmueii:

BJIAJ€Th HABBIKAMU MOJy4YEHHUs] MH(POpPMaLHUHU (PU3UUECKOTO COACpPKaHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYILIECTBIATH IOUCK, aHAU3,
CHUCTEMAaTH3allI0 M WHTEPIpETaio WH(DOpMalMK pa3iuYHbIX BHIOB U (GOpM
IpECTaBICHNUS;

OLICHUBATh JOCTOBEPHOCTh UH(POPMALINY;

UCIIOJIb30BaTh  CpPEACTBA  MH(MOPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUM B PELICHUMH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aI[MOHHBIX
3a7a4 ¢ COOII0IEHUEM TPEOOBAHU SPTOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepekeHusi, MPaBOBbIX M STUYECKHX HOPM, HOPM HH(OpPMAIMOHHOMN
0€e30IacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUs B pa3lnuHbIX (opmarax c
y4€TOM Ha3HAYCHUS UH(POPMAIUH U LEIEBON ayAUTOPHUH, BHIOMpAasi ONTUMAIBbHYIO
(opMy npeacTaBIEHUS U BU3YyaIu3allUu.

KoMMyHHKaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eliCTBUS:
OCYIIECTBIATH OOIIEHUE HAa YPOKax (PU3UKHU U BO BHE-YPOUHOU JIEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(PIWKTHBIX CHUTyalldidi ©  CMsT4aTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTUYHO H3J1araTh CBOI0 TOYKY 3pPEHHUSI C HCHOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MIOHUMAaTh M HUCIOJb30BaTh NMPEHUMYIIECTBA KOMAHIHONW W HWHAWBUYJIBHOMN
paboThL;

BBIOMpaTh TEMaTUKy M METOJbl COBMECTHBIX JEHCTBHH C y4ETOM OOIMX
WHTEPECOB U BO3MOKHOCTEN KaXJOTO YJIeHA KOJJIEKTUBA;

MPUHUMATh UEIU COBMECTHOM  JEATENIbHOCTH, OPraHW30BbIBATH U
KOOPJAWHHUPOBATH JIEUCTBUA II0 €€ JOCTHMIKEHUIO: COCTABJIATH IUIAH JICMCTBUU,
pacrpenensaTh pojii ¢ Y4€TOM MHEHMH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM pabOThI;

OIIEHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXJ0TO YYaCTHUKA KOMAaH bl B OOIINIA
pe3yJIbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpeajiaratb HOBBIE IIPOEKThI, OLUEHWBATh MAEU C TMO3UWLUHA HOBHU3HHBI,
OPUTHUHAIIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBIISITh MTO3UTUBHOE CTPATETMYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIIUsIX, POSIBIATh TBOPUECTBO U BOOOpaKEHUE, OBITh HHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe el cCTBUA
Camoopranusanus:

CaMOCTOSITENIBHO OCYIIECTBIISATh MO3HABATEIBHYIO ACSTENBHOCTh B 0ONIACTH
GU3MKM W acCTPOHOMHH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3aa4H;

CaMOCTOSITENIBHO COCTaBJISTh IUIAaH PEIICHUs PAcUYETHBIX U KaueCTBEHHBIX
3aJa4, IJIaH BBIMOJIHEHUS MPAKTUYECKOM pabOThl ¢ y4ETOM HUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEeANOYTEeHUH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsTh paMKH y9eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JieNaTh OCO3HaHHBIA BBIOOp, AapryMEHTUPOBaTH €ro, Oparb Ha ce0s
OTBETCTBEHHOCTD 3a PEIICHUE;

OIIEHMBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAMLMUA B 001acTu
(Gu3KKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHATbHBIA HHTEJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTH KOPPEKTHUBHI B JESTEIHHOCTH,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIISM;

BJa/JIeTh  HaBBIKAMU  TO3HABATENIBHOW  pEQUIEKCHH  KaK  OCO3HAHMS
COBEpLIAEMbIX JIEUCTBUH M MBICIUTENbHBIX IPOLIECCOB, HMX pE3yibTaTOB U
OCHOBAHMI;

MCTIOJIb30BaTh MPUEMBI pedIeKCHH IJISl OLIEHKH CHTYaIluH, BIOOpa BEPHOTO
pelIeHus;



yMETh OIICHWBATh PHUCKH W CBOCBPEMEHHO NPHUHUMATH PEIICHUS IO WX
CHUXCHUIO;

MPUHUMATh MOTHBBI W apTyMEHThl JPYTUX IMPU aHaU3€ pPE3yIbTaTOB
JeSITeNIbHOCTH,

MPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI W apPTyMEHTHl JPYTUX TPH aHAIW3e pPe3yJIbTaToB
JeSITeNIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mponiecce mocTmkeHus IMYHOCTHBIX PE3yIbTAaTOB OCBOSHUS MPOTPAMMBI TI0
dbusuke s ypoOBHS CcpeaHero ooOmiero o0pa3oBaHHUS Yy OOYYArOIIMXCS
COBEpIICHCTBYETCS AMOIIMOHATBHBIN WHTEIICKT, TpeoJIararoInii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIFOUYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIBHOE
COCTOSTHUE, BUJIETh HAIPABICHUS Pa3BUTHS COOCTBEHHOUW AMOIMOHAIBLHOU C(epHl,
OBITh YBEpEHHBIM B ce0€;

CaMOpPETyJIMPOBaHMS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
AMOITMOHATBHBIM U3MEHEHHSAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHUBAIMH, BKIIIOUAIOIIECH CTpEMJICHUE K JIOCTHXKCHUIO ETH U
yCHexy, ONTHMHU3M, WHHUIIMATUBHOCTH, YMEHHE JICHCTBOBATH MCXOJS W3 CBOUX
BO3MOKHOCTEH;

OIMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSTHHE
APYTHX, YYUTHIBATH €r0 TPH OCYIIECTBICHUH OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COIMAJIPHBIX HABBIKOB, BKIFOUAOIIHUX CITOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIIOIbMH, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTb KOHMIUKTHI.

INPEAMETHBIE PE3YJIbTATDBI

K koniry o0yuenust B 10 kJ1acce npeiMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpPA, B PA3BUTUM COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B IIPAKTUYECKOU EATEIBHOCTH JIFOJEH;

YUUTHIBATh TPAHULBl MPUMEHEHMS] M3YUYEHHBIX (U3UYECKUX MOJIENEH:
MarepuaibHas TOYKa, MHEpLUaIbHas CUCTEMA OTCUETa, a0COIIOTHO TBEPJOE TEIIO,
UJICAJIbHBIN Ia3, MOJAEIN CTPOCHUS Ta30B, )KUIAKOCTEN U TBEPABIX TEJI, TOUECYHBIN
ANEKTPUYECKUH 3aps]l IPU PEIICHUH (PU3NYECKHX 3a]1ay;

pacno3HaBaTh (pU3NYECKHE SIBICHUS (TIPOIECChI) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHMS BEILECTBA U



ANEKTPOIMHAMUKU: PABHOMEPHOE U PaBHOYCKOPEHHOE MPAMOIMHENHOE JBUKEHUE,
CBOOOJIHOE MAaJIEHUE TeJl, IBHXKEHHUE N0 OKPY>KHOCTH, MHEPIIUS, B3aMMOJICHCTBHE
Ten, quQQy3usi, OpOyHOBCKOE ABM)KEHUE, CTPOCHUE >KMJIKOCTEW U TBEPIBIX Tel,
n3MeHeHue o0bEéMa Teld NMpH HAarpeBaHUU (OXJIAKIEHUH), TEIUIOBOE PABHOBECHE,
UCIIApEHUE, KOHACHCALUs, IUIaBICHUE, KPUCTAIIM3alWs, KUIEHUE, BIAXHOCTb
BO3/lyXa, MOBBIIICHUE N1aBJIEHUs raza MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY IMapamMeTpaMH COCTOSHHUS Ta3a B M30MPOILIECCax, AIEKTpU3alus Tedl,
B3aUMO/JICMCTBUE 3aPSJI0B;

OMUCHIBATh MEXAHUYECKOE JIBJKEHHE, HCTONb3ys (PU3NYECKHE BEIUYUHBI:
KOOpJIMHATA, MYTh, IEPEMEIICHHE, CKOPOCTb, YCKOPEHHE, Macca Tena, Cuia,
UMITYJIbC TeJla, KHHETUYeCKasl dHEeprusi, NOTCHIMAIbHAS DHEPIUsl, MEXaHUYECKast
paboTa, MexaHM4YecKas MOIIHOCTb, IPU ONHUCAHUM NPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICT HCIOJIB3YEMBbIX BEIUYUH, WX OOO3HAYEHHsS W EAUHHULIBI,
HaXoJuTh (hOPMyJIbl, CBA3BIBAIOLIUE NAHHYIO (PU3MUECKYIO BEIMUYHHY C JPYTUMU
BEIUYMHAMU;

ONMCBHIBATh H3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIC SIBJICHUS,
UCHOJb3ysl (pU3MUecKue BENWYMHBI: JaBJICHUE ra3a, TeMIepaTypa, CpeaHss
KHMHETUYECKasi SHEPrusl XaOTUUYECKOTO JIBMXKEHHSI MOJIEKYJI, CpPEIHEKBaJApaTUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHss 3Heprusi, pabora rasa,
KO3((PUUMEHT MOJE3HOT0 JACHCTBUS TEIJIOBOTO JBUTATENs; IpPU OMNHCAHHUU
OPaBWJIBHO TPAaKTOBAaTh (PU3MYECKUH CMBICI HCHOIb3yEMbIX BEIMYUH, HUX
0003HaueHHd W E€OUHULBL, HAXOAUTh (OPMYJbI, CBS3bIBAIOLIUE JAHHYIO
(U3HYECKYIO BEJIMYHMHY C IPYTUMH BEIMYUHAM;

ONMCHIBATh U3YUYEHHBIE ANEKTPUUECKUE CBOMCTBA BEILIECTBA U 3JIEKTPUUYECKHE
ABJIEHUS (IIPOLECCHI), UCONB3Ysl (PU3MUECKUE BEIUYMHBI: JIEKTPUUECKUN 3apsij,
ANEKTPUYECKOE T0JIe, HANPSHKEHHOCTD OIS, MOTEHIHAT, Pa3HOCTh IMOTEHLIHATIOB;
OpU ONMCAHUM IPABUJIBHO TPAKTOBAaTh (PU3MUECKUH CMBICI HCIOJIb3YEMBIX
BEJIMUMH, MX OOO3HAUYE€HMsS M EIUHMIIBI; YKa3blBaTh (OPMYJbI, CBSI3bIBAIOLINE
JaHHYIO0 (PU3UYECKYIO0 BETUYUHY C IPYTUMH BeTUUHMHAMUY;

aHAJIM3UPOBATh (PU3UUECKHUE IMPOLIECCHl U SIBJICHUS, UCIOJB3Ysl (PU3NYECKUE
3aKOHBI M MPUHLMIBL 3aKOH BceMUpHOTO Tarotenus, |, |1 u 11l 3akonsr HeroTona,
3aKOH COXpPAHEHUs MEXaHWUYECKOW DJHEpPruHM, 3aKOH COXPAHEHUS HMIIYJIbCa,
OPUHUMI CYNEPIO3ULIMKM CWJI, IPUHIMUI PABHONPABUS HHEPLUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPUIO CTPOEHUS BEIIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEIHEW KMHETUYECKOM 3HEPTUU TEIUIOBOIO JBIKEHUS MOJIEKYII C
a0COJIIOTHOM TemIiepaTypoid, MEepPBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pas3nuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIb,
00J1acTH) NPUMEHUMOCTH;



OOBSCHSATH OCHOBHBIE MPUHITUITBI ICHCTBUS MALTUH, PUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iauyaTrh YCIOBHUS WX 0€30MacCHOTO MCIOIb30BaHUS B MMOBCEAHEBHOU
KU3HU;

BBITMIOJHATh OKCIIEPUMEHTHI MO MCCIEAOBaHUI0 (U3NYECKUX SIBICHUU U
IPOLECCOB C HCMOJIb30BAaHUEM IMPSAMBIX M KOCBEHHBIX H3MEpPEHHl, MpPU 3TOM
dbopMyHpoBaTh NpoOIeMy/3a1ady U TUIOTE3Y Y4€OHOTO SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHMUSI, IPOBOAUTD OIBIT U POPMYTUPOBATH
BBIBO/IbI;

OCYIIECTBIISATH MPSMbIC U KOCBEHHBIC M3MEPEHUs (DU3MUECKUX BEITUUHH, TIPU
STOM BBIOMpATh ONTUMAIBHBIN CIIOCO0 M3MEPEHHsS W HCMOIb30BaTh W3BECTHBIC
METO/1bl OLICHKU MOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BaTh  3aBUCUMOCTH  MEXAy  (U3NYECKUMHU  BEIMYUMHAMHU  C
MCIOJIb30BaHUEM TMPSMBIX H3MEPEHUN, MPU STOM KOHCTPYHpPOBATh YCTAHOBKY,
(uKCHUpOBaTh PE3yJIbTAThl NOJYUEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B BUJE
TabnuIl U rpauKOB, JIe7aTh BEIBOJIBI 10 pe3yIbTaTaM MCCIEI0BaHUS;

coOnroaarh npaBuia O€30MacHOrO TpyJa MpHU MPOBEJEHUM UCCIEAOBAHUN B
pamMKax y4yeOHOIrO HSKCHEpUMEHTa, Y4eOHO-HCCIEIOBAaTENIbCKOW U IPOEKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBbHBIX YCTPOMCTB U J1aOOPaTOPHOTO
000pyI0BaHUS,

pemiarb pacy€THblE 3a7a4yd C SIBHO 3aJaHHON (DU3MYECKOM MOJENbIO,
UCTOJb3Yys (pu3nueckue 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHaJlW3a YCIOBHS 3a7auu
BbIOMpATh (PU3NYECKYIO MOEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (OPMYIIBI,
HEOOXOoauMBbIE IJIsl € pelIeHUs, MPOBOAUTH PACUETHl M OLICHUBATh PEATBHOCTH
MOJIy4€HHOTO 3HAUYCHUS (PU3NUECKON BEIUYUHBL;

peliaTh KaueCTBEHHBIC 3a/1a4H: BHICTPAUBaTh JIOTHIECKH HEMPOTHBOPEUYHBYIO
[EMOYKY PacCyX ACHUH C OMOpOil Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznyeckue siBIeHUS;

MCII0JIb30BaTh IIPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAaIIMOHHBIE
TEXHOJIOTUH JUIsl TIOUCKA, CTPYKTYPUPOBAHUSA, MHTEPIIPETALUN U MPEIACTABICHUS
y4eOHOM UM HAy4YHO-IIOMYJISIpHOM HH(pOpMaluu, MOJIYYEHHOH W3 pa3iIudHbIX
MCTOYHUKOB, KPUTHYECKU aHAIU3UPOBATH MOTy4aeMyto HH(OPMAIHUIO;

IPUBOJIUTH NPUMEPHI BKJIa/la POCCUNCKUX U 3apyOeKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAyKU, 00BSICHEHUE IPOLIECCOB OKPYIKAIOILIEr0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (U3MKE B IOBCETHEBHOM KU3HU 15
obOecrieueHrsa O€30MAaCHOCTH MpHU OOpallEHWH € MpUOOpaMu M TEXHUYECKHUMHU
yCTPOMCTBaMHU, ISl COXPAHEHHUS 370POBbS U COONIOACHUSI HOPM IKOJIOTUYECKOTO
MOBEJICHUA B OKPY>KaIOIIEH CpeIe;



paboTaTh B TpyNmne C BBIIOJIHEHUEM pPA3IMYHBIX COLUAIBHBIX pOJIEH,
IJIAaHUPOBAaTh PAOOTy TPYIIbl, palMOHATIBHO pacHpeieisaTh O00sS3aHHOCTU W
IJIAHUPOBATh AECATEILHOCTh B HECTAHAAPTHBIX CUTYalMSX, aJ€KBATHO OLICHUBATH
BKJIQJ] KQXKJIOTO M3 YYACTHUKOB T'PYIINbI B PEIICHUE pacCMaTpUBaeMoi poOIeMBbl.

K koniry oOyuenust B 11 kJiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (U3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpA, B PA3BUTUHA COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOU AECATEIBHOCTU JIKOJEHU, LETOCTHOCTh U €IUHCTBO
¢buznuecKoil KapTUHBI MUPA,

YYUTHIBATh TPAHUIBI TPUMEHEHUS U3YyYEHHBIX (DU3NYECKUX MOJEINICH:
TOYEYHBIN AJIEKTPUUECKUN 3apsijl, JIyd CBETa, TOUECUHbI UCTOYHHUK CBETA, SAEpHas
MOJIENIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO spa MPH perieHuH (PU3NIECKUX
3a/1ay;

pacno3HaBaTh (PU3NYECKHE SIBICHUS (TIPOIECCHI) U OOBICHATh MX Ha OCHOBE
3aKOHOB 3JIEKTPOJAMHAMHUKY U KBAHTOBOUW (DU3UKU: DJIEKTpUUECKasl TPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMUMHUYECKOE, MAarHUTHOE JEHWCTBUS TOKA, B3aMMOJICHCTBUE
MAarHUTOB, OAJICKTPOMArHuUTHas WHIYKIMS, JEHCTBME MAarHUTHOrO TIOJISI Ha
POBOJHUK C TOKOM M JIBIKYIIMICS 3apsll, NEKTPOMArHUTHbIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE PACIpPOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
unTepdepeHius, audpakius W TOJMApU3alMs CBETa, JIUCIEpPCUs  CBETa,
doToanexTpuueckuit 3¢dext (hoTodrdPdeKkT), cBeTOBOE NaBiIeHUE, BOSHUKHOBEHUE
JIMHENYAToOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAss W HCKYCCTBEHHAas
PaaMO0aKTUBHOCTB;

OTNUCHIBATh W3yUCHHBIC CBOMCTBA BelIeCTBa (AIEKTPUUECKUE, MarHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJUMOCTh  PA3IWYHBIX  Cped) |
AJEKTPOMArHUTHBIE SABJICHUS (IIPOLIECCHI), UCHONb3Yysd (DU3NUYECKUE BEIUYMHBIL:
DJIEKTPUYECKUN 3apsll, CWJIA TOKA, JIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUYECKOE
COTIPOTUBIICHUE, PA3HOCTh MOTEHIIUATIOB, JEKTPOJBIDKYIAs CHiia, paboTa TOKa,
WHIYKIUS MarHuTHOTO MoJjs, cwia Ammnepa, cwia JlopeHna, WHIYKTUBHOCTh
KaTylIKW, SHEPTHUS JJIEKTPUYECKOT0O M MAarHUTHOTO TOJIEH, MEPHOJ MU YacToTa
KojebaHuii B KoseOaTeIbHOM KOHType, 3apsifi M CHJla TOKa B IIpoliecce
rapMOHUYECKHX JJEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOsSHUE U
ONTUYECKasi Cwia JIMH3bI, MPU ONHCAHUW NPABUIBLHO TPAKTOBaTh (PU3MUECKUi
CMBIC]I HCIONB3YEMbIX BEJIMYMH, WX OOO3HAYEHUS W EIUHMIIBI, YKa3bIBaTh
(bopMyJIbL, CBA3BIBAIOIINE TAHHYIO PU3UUECKYIO BETUYUHY C IPYTUMU BEIMUUHAMU;

ONUCHIBATh HM3YyYECHHBIE KBAHTOBBIE SBICHHS M TPOLECCHl, HUCIOIb3YS
dusznyueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI W
4acTOTa CBETA, DHEPTHUS U UMITYJILC (POTOHA, IEPHOJI TIOJTypaciajia, SHEPTUsl CBA3U



ATOMHBIX SJIep, TPH OINHWCAHUM TPABWIHHO TPAKTOBATH (U3MUECKHH CMBICI
HCITOJIB3yEMBIX BEIMYHMH, WX OOO3HAYCHWUS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOLIME JAaHHYIO (U3WYECKYI0 BEJIWYMHY C JPYTUMH BEIMYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3MIECKON BETNINHBI,

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHl U SBJICHUS, WCIOJb3Yys (HU3MUYECKUE
3aKOHBI ¥ TPUHIUMBL 3aK0H OMa, 3aKOHBI MOCIIEI0BATENFHOTO U MapaJIeIbHOTO
COCIMHEHUS MNPOBOAHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH 3IEKTPOMAarHUTHOMN
WHYKIIUU, 3aKOH TPSIMOJIMHEHHOTO PACpPOCTPAHCHHS CBETA, 3aKOHBI OTPAKCHHUSI
CBETa, 3aKOHBI NMPEJOMIICHUSI CBETa, ypaBHeHHE ODWHIITeHHA s hoTodPdekra,
3aKOH COXpaHEHUs DHEPryu, 3aKOH COXPAHCHHS HUMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUs MAcCOBOIO YHCIa, MOCTyNaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacraja, Ipyu 3TOM pa3iMyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYecKOoe BBIPAKEHHE U YCJIOBHUS (TpaHUIBL, 00JIaCTH)
IPUMEHUMOCTH;

OTIPENIENATh HAIPaBJICHUE BEKTOPA MHAYKIMA MAarHUTHOTO TTOJISI TPOBOTHUKA
C TOKOM, cuiibl Amniepa u cuibl Jlopenua;

CTPOUTHb W OINKCHIBATh H300pa)KEHUE, CO3/laBaeMO€ IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHSTh OKCIIEPUMEHTHI [0 HCCIENOBAHUIO (PU3NYECKUX SIBICHUM WU
MPOLIECCOB C HCIONB30BaHHWEM TPSMBIX W KOCBEHHBIX WM3MEpPEHUI: TpU ITOM
dbopMyHpoBaTh MpoOIeMy/3a/1ady U THIIOTE3y YU4eOHOTO IKCIIEpUMEHTA, COOUPATH
YCTaHOBKY U3 MPEJI0OKEHHOTO 000PYI0BaHMSI, TPOBOANUTH OTBIT U (HOPMYITHPOBATH
BBIBOJIBI;

OCYIIECTBISATH MPSIMbIE U KOCBEHHBIC U3MEPECHUS] (PU3NIECKUX BEIIMYUH, TIPH
3TOM BBIOMpaTh ONTHMAJIBHBIA CIOCOO W3MEPEHUS W HCIOJB30BaTh HM3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPECHUM;

MCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCIIOJIb30BAHUEM IPSIMBIX
U3MEpPEHU: MpPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3YJIbTaThI
MOJIy4eHHON 3aBUCHUMOCTH (DU3MUECKUX BEJIMYUH B BUAE TaOMUIl U TpapuKoOB,
JieNaTh BBIBOJIBI IO pe3yJibTaTaM UCCIEOBAHUS;

coOnroaaTh mpaBuiia 0€30MacHOTO TpyJa MpHU MPOBEICHUH HCCIETOBAaHUMN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-HUCCIEAOBATEILCKOM U IMPOEKTHOM
JESITEIBHOCTH C MCIOJIB30BAHUEM H3MEPUTENIBHBIX YCTPOUCTB M J1a00OPATOPHOTO
000pyI0BaHUS,

pemiarb pacuéTHblEe 3a7aud C SBHO 3aJaHHOM (U3MUECKOW MOJIEINbIO,
UCTIOJIB3Ys (PU3UYECKHe 3aKOHBI U MIPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aauH
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3UUECKHE BEIIMYUHBI U (HOPMYIIBI,
HEOOXoAMMbIE NJIsi €€ PEIICHHs], TPOBOAUTH PACUEThl M OIICHUBATh PEATHLHOCTH
MOJTyYEHHOTO 3HAYCHUS (PM3MUECKOU BETNINHBI,



peniarb Ka4eCTBEHHBIE 33/]a4M: BHICTPAUBATh JIOTUYECKH HEPOTHUBOPEUUBYIO
LEMOYKY PACCYXKJIEHUH C OMOpOM Ha HM3YyYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznyeckue sBIeHUS;

MCIOJIB30BaTh IPU PEIICHUH YYEOHBIX 3a/1a4 COBPEMEHHbIE HH(OPMALIUOHHBIE
TEXHOJIOTMH JUISl TIOMCKA, CTPYKTYPUPOBAaHHUSI, UHTEPIPETALNHU U IMPEACTABICHUS
y4eOHOM UM Hay4YHO-TIOMYJISIpHOM WHGOPMALMK, TOJYYEHHOU W3 pa3IUyHbIX
UCTOYHHMKOB, KPUTUUECKH aHAIM3UPOBATH MOTy4aeMyIo HH(OPMALIHIO;

OOBSCHATh MPUHIMUIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyarh yCIOBHS UX 0€30MaCHOTO HCIOJIb30BaHUS B MTOBCEIHEBHON
KU3HH;

MPUBOAUTH NPUMEPHI BKJIa/Ia POCCUICKUX U 3apyOEeKHBIX YUEHBIX -(PU3UKOB B
pa3BUTUE HAyKd, B OOBSCHEHHE MPOLECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUM;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B IOBCEHEBHOM KU3HU JJIs1
oOecrieueHnss 0€30MacHOCTH MpU OOpalleHuu C MPUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMHU, JUIsl COXPAHEHUS 3/10pOBbsl U COOJIIOIEHUSI HOPM 3KOJIOTHYECKOI0
NOBEACHUS B OKPYIKAIOILEH CpeEAE;

paboTarh B TIpYyMNII€ C BBHIIOJHEHUEM PAa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TIPyNIbl, PALUOHAIBHO pacCHpeaesaTh OOA3aHHOCTH M
IJIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX CUTYALMSX, aIEKBATHO OIIEHUBATh
BKJIaJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE paccMaTpruBaeMoil MpoOIeMBbl.



TEMATHNYECKOE IINTAHUPOBAHUE
10 KITACC

KosnuectBo yacos DJIEKTPOHHBbIE
HaumeHoBaHue pa3aeioB H TEM nudpoBbIe
Ne n/m P Kourpoabubie | TIpakrudyeckue (ubp )
NMPOrpaMMblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Pazngesn 1. PU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
bu6nnorexa [IOK
1.1 o 2
M3MKa U METOJIbl HAYYHOTO TTO3HAHUS httos://m.edsoo.ru/7fA1bf72
Htoro mo pasnemny 2
Pa3znen 2. MEXAHUKA
bub6nuorexa [IOK
2.1 K 5
HHEMATHIA https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Hlunamitca https://m.edsoo.ru/7f41bf72
bu6nmuorexa [JOK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1b72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOANHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubnuortexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6morexa [IOK
3.2 O 10 1
CHOBERL TEpMOHHAMUIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEIIECTBA. 5 bubnmoreka [JOK
' ®da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazueiy 24
Pa3nea 4. JIEKTPOJAUHAMMUKA
bu6mmorexa [IOK
41 6] 10
AieKTpoctatiia https://m.edsoo.ru/7f41bf72
49 ITocTosHHBINM dneKTpUYecKuil TOK. TOku B 12 bubnuorexa LIOK
' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazueiy 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

11 KITACC

KosnuyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHMe pa3iesioB U TeM u@poBbie
Ne n/m pasi Kontpoabnsie | IlpakTuyeckue (1upp )
NpOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTtHoe mnoJie. DIeKTpOMarHuTHas bu6nuoreka [JOK
1.1 11 1 3
WHIYKIUA https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
MexaHn4ecKHe 1 JIEKTPOMarHuTHbIE bu6nuoreka [JOK
2.1 9 1
KoeOaHus https://m.edsoo.ru/7f41c97¢
99 MexaHn4ecKHe 1 3JIEKTPOMarHuTHbIE 5 1 bubnuortexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6nmuorexa [JOK
2.3 10 3
Onriia https://m.edsoo.ru/7f41c97c
Hroro no pazueiy 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

OCHOBBI CIEIHAIBHON TEOPHUH bubnuortexa [JOK
3.1 4 1
OTHOCHUTEIBHOCTHA https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3zgen 4. KBAHTOBAS ®PU3UKA
4.1 DeMeHThl KBAHTOBOI ONTUKU 6 bubnmotexa LOK

https://m.edsoo.ru/7f41c97¢c



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

bubnuorexa [JOK
4.2 C 4
TPOEHHE aTOMa https://m.edsoo.ru/7f41c97¢c
bub6nuorexa [JOK
4.3 A 5
TOMHO€ J1pO https://m.edsoo.ru/7f41c97¢c
Htoro no pasnemny 15

Paszpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3IUKU

5.1 DJeMeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 Eggg;;f;;ggﬁmmgk
Htoro no pazneiny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0maro1iee NOBTOPEHHE 4 Egggﬁ;ﬁ;{;ggﬁmlcg?c
Hroro no pasaeiy 4
PesepBHoe Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

ITIOYPOYHOE IINTAHUPOBAHME

10 KUIIACC
KosmuecTBo yacos DJIEeKTPOHHBbIE
] T " BbI
JI:;H Tema ypoxa Beero KonTpoabubie | IlpakTuyeckue fl[:y:ennﬂ :)16[()1)31;(())Ba:eJIBHbIe
padoThI padoThI
pecypcbl
duznka — HayKa O IPUPOJIE.
1 Hayunbie MGTZI[LI HofHapHI/Iﬂ 1 bubmmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaroIIeTro Mupa
Poinb 1 MecTo ¢u3uku B

5 ($hOopMHPOBaHUK COBPEMEHHOM 1 bu6nuoreka [IOK
Hay4YHOW KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
NPAKTUYECKOH JESITEILHOCTH JTI0IeH
MexaHn4eckoe JIBH)KEHUE.

3 OTHOCUTETHLHOCTh MEXaHUUYECKOTO 1 bu6mmorexa [IOK
newxeHus. [lepemenienne, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOpEHUE

4 PaBHOMEpHOE IPAMOJIMHETHOE 1 bubnuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTUHENHOE 1 bu6nuoreka [IOK
IBIKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majenue. YCKOpeHue 1 bubnuortexa [JOK
CBOOOJIHOTO MaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BuXeHUE.

. bubnuorexa [JOK

7 JIBr>xeHNe MaTepHuaIbHON TOYKH 110 1

OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HpI/IHI_II/IH OTHOCHUTCJIIBHOCTH

8 lanunes. MuepruanbHbie CHCTEMBI bubmorexa HOK
N https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBbiii 3akoH HproToHa
Macca tena. Cuna. [lpunuun
9 cynepno3uuuu cwi. Bropoii 3akoH Bubmmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
HreroToHa 1151 MaTepuanbHOM TOUKU

10 Tpetnii 3akoH HproTOHA 1151 bu6nuoreka [JOK
MaTepHaTbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro TaroreHus. Cuia

11 TshxecTu. [lepBasg kocMuueckas Bubanorexa [IOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6nuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koappunuent

13 TpeHus. Cuia COnpOTUBIICHUS TPU bubnuoreka [JOK
JIBMDKCHUHM TeNa B )KUAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOE U BpaluaTesbHOE

14 JIBIDKEHHE aOCOFOTHO TBEPIOTO bu6nnoreka [IOK
tena. MoMeHT cuibl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeCHs TBEPOTO Tea
NMiynec MmaTepuanbHON TOYKH,

15 CHCTEMBbI MAaTEPHUAIbHBIX TOYEK. bubnuortexa [JOK
Hmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE BIKEHHE

16 PaboTa 1 MOILIHOCTb CHIIBL. bubnuorexa [JOK

Kunernueckas saneprus

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
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MarepuaibHOR ToukH. Teopema 00
W3MEHEHUN KUHETUYECKON SHEPT U

17

[ToreHumManpHas SHEPrHUsl.
IToTeHManpHas 3HEPIUsl yIPYro
nedopMupoBaHHOM NPYKUHBI.
IToTeHumanpHas 3HEprus Tena
BOJIM3U OBEPXHOCTH 3EMIIH

bubnuorexa [JOK
https://m.edsoo.ru/ffOc46l1a

18

[loTenuuanpHbIe U
HEMOoTeHIUalbHbIEe CUIIbl. CBs3b
paboThl HEMOTEHIUATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHEHHUs
MEXaHUYECKOHN IHEPTUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota
«MccnenoBanue cBsi3U pabOTHI CHITBI
C U3BMEHEHUEM MEXaHUYECKOU
SHEPTHH TeJIa Ha MpUMepe
paCTSKEHUSI PE3UHOBOTO KI'YyTa» ¢
UCNOIb308aAHUEM 000DYO0BAHUSA
yeumpa «Touxa pocma»

20

KoHTposipHas paboTa 1mo teme
«Kunemarnka. Jlmnamuka. 3aKOHBI
COXPaHCHHS B MEXAHHUKE)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Audpdysus

bu6morexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaktep JBUKEHUS U
B3aMMOJICCTBHS YaCTHULl BEIIECTBA.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Mojiesnin CTpOEHUS Ta30B, KUJAKOCTEMN
Y TBEPIBIX TEIl

23

Macca monekyin. KonndectBo
BemiecTBa. [loctosiHHas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTtypa
u e€ nsmepenue. lllkana remmeparyp
Lenbcus

25

Wneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bu6nnorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMIrepaTypa Kak Mepa
CpeaHel KUHETUUECKOW SHEPTUU
JIBUKEHUS MOJIEKYJ. Y paBHEHHUE
Menneneesa-Knanepona

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH [lansToHa. ['a30BbIE 3aKOHBI

28

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXJTy TTapaMeTpaMH COCTOSHUS
pa3peKEHHOTO Ta3ay ¢
UCNOIL3068aAHUEM 0DOPYO0BAHUS
yeumpa « Touxa pocmay

29

N3onporiecchl B uacanbHOM rase u
ux rpaduueckoe mpeacTaBICHUE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

30

BuyTpenHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOsI e€ n3meHeHus. Konnvectso
TEII0THl M paboTa. BHyTpeHHss
SHEPTHS OJJHOATOMHOI'O UJI€aTbHOTO
rasa

bubnuorexa [JOK
https://m.edsoo.ru/ff0c5952



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

bubnuorexa [JOK

31 B
HABLTEIToNEpeAatin https://m.edso0.ru/ff0c5c36
VY enbHas TEMIIOEMKOCTh BEILIECTBA.

39 KonuuecTBo TemnoTs npu bubnmoreka [JOK
Terutonepeaaye. AnuadaTHbIHN https://m.edsoo.ru/ffOc5c36
npolecc

33 IlepBblil 3aKOH TEPMOIMHAMUKHU U bu6nuoreka [IOK
€ro NpUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTs nponeccos B

34 npupoje. Bropoii 3akon bubmmorexa [TOK

' https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKA

35 [Tpunuun gevicteus u KITJ] bubnuoreka [JOK
TEIJIOBON MallIWHbI https://m.edsoo.ru/ff0c600a

36 uxn Kapuo u ero KIT/]

37 OKxonorudyeckue npoodaemMsl
TETUIOHEPTEeTUKU
O6006maromuit ypok

38 ((MOHL:K JII: Hazllr()pmmca OcHOBBI Bubmmorexa LIOK

YIp ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
KonTponbHas pabora no teme
39 «MonekynspHas pusznka. OCHOBBI bubmmorexa [TOK
P ’ https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMHUKIY

40 [Tapoo6pa3zoBaHue U KOHJEHCALIMSL. bubnuoreka [IOK
Hcnapenue u KkuneHue https://m.edsoo.ru/ff0c63b6
AOCoI0THAs M OTHOCHTEIbHAS

. bubnuortexa [JOK

41 BJIAXKHOCTh BO3AyXa. HachlleHHbBIN

nap

https://m.edsoo.ru/ff0c64d8
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Teépnoe teno. Kpucramnuueckue u
aMmopdHbIe Tena. AHU30TPOIHUS

42 CBOUCTB KpHUCTAILIOB. JKHakue bubmorexa HOK
P ' a https://m.edsoo.ru/ff0c65f0
KkpucTaibl. COBpeMEHHBIE
MaTepHuabl
[1naBnenue u KpucTaIU3aKS.
43 VY aenpHas Tena0Ta IUIaBIEHUS bubmorexa 10K
s ’ https://m.edsoo.ru/ff0c6708
CybOnumanus
but6mmorexa [IOK
44 VYpaBHeHUE TenI0BOro dajxanca
p https://m.edsoo.ru/ff0c6820
DIIeKTpHU3anus TEII. DIEKTPUIESCKUU
45 3a ﬂILTpI[Ba BHJIA DJICK HTIIZCKHX bubmorexa TIOK
pAL P https://m.edsoo.ru/ffOc6bcc
3apsa0B
[IpoBOgHUKH, TUAICKTPUKH U
46 ncl))n HHOBO HI/IIIKI/I 3a1f§H bubmmorexa [JOK
YHPOBOA ) https://m.edsoo.ru/ff0c6bcc
COXpaHEHHUsI JICKTPUIECKOTO 3apsia
B3aumopeiictBue 3apsioB. 3aKoH
47 Kynona. ToueuHblil aeKTpUYECKUNA bubmmorexa [TOK
Y ' P https://m.edsoo.ru/ffOc6ced
3apsn
Hanps:k€HHOCTB 3IEKTPUYECKOTO
48 noJist. [TpuHiun cynepno3uuuu bu6nuoreka [JOK
ANEKTpUUECKUX nonei. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
PaGoTa cuit aIeKTpOCTaTHYECKOTO
49 nois. ITorennuain. PasHocThb bubnmorexa LIOK
' ' https://m.edsoo.ru/ffoc6f00
[IOTEHIAATIOB
ITIpoBOTHUKY U TUAIEKTPHUKHU B
P P bubnuorexa [JOK
50 AIEKTPOCTATUYECKOM TIOJIE.

I[I/ISJ'ICKTPI/I‘ICCKaSI MPOHUITACMOCTDb

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

OnekTpoéMkocTb. KoHeHcaTop

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7126

52

DneKTpOEMKOCTh MIIOCKOTO
KOHJIeHCaTopa. DHeprus
3apsHKEHHOTO KOHJIeHcaTopa

bub6nuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

Jlabopartopnas padota "M3mepenne
ANEKTPOEMKOCTH KOHAeHcaTopa'" ¢
UCNOIL308aAHUEM 0DOPYO0BAHUS
yeumpa « Touxa pocmay

54

[IpuHIMIT NEHCTBUA U IPUMEHEHUE
KOHJICHCATOPOB, KOITUPOBAJIBHOTO
anmapara, CTpyHHOro nNpuHTepa.
DneKTpocTaTHuecKas 3aluTa.
3a3zeMJIeHHE AIIEKTPOIpruOOpOB

55

DIIEKTPUYECKUH TOK, YCIOBUS €TI0
cymectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna Toka. Hanpspokenue.
Conpotusnenue. 3akon Oma aJist
ydacTka Lenu

56

[TocnenoBarensHOE, TapaLIEIBHOE,
CMEIIAHHOE COCTUHCHIE
npoBOoAHUKOB. JlaGopaTopHas
pabota «M3yuenue cMenanHoro
COCJIMHCHUS PE3UCTOPOBY

bubanoreka [JOK
https://m.edsoo.ru/ffOc74f0

S7

PaboTa 1 MOIITHOCTB 3JIEKTPUUYECKOTO
Toka. 3akoH J[koyns-Jlenma

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

58

3axoH OMa 111 OJIHOM (3aMKHYTOH)
anekTpuueckon nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0



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

«3mepenne DJIC uctouHuka Toka u
€ro BHYTPEHHETO COTIPOTHUBIICHUSDY

DneKTpOoHHas MPOBOJIUMOCTh
TBEPJIBIX METAJIOB. 3aBUCUMOCTh

59 CONPOTHUBIICHUSI METAJIIIOB OT
Temneparypsl. CBEpXIIPOBOJIUMOCTh

50 DNeKTpUUECKHil TOK B BaKyyMe.
CBoiiCTBa 3JIEKTPOHHBIX ITyYKOB
[TonynpoBoAHUKH, NX COOCTBEHHAS

61 Y IPUMECHAs IPOBOIUMOCTb. bubnuoreka [IOK
CaoiicTBa p—Nn-nepexoa. https://m.edsoo.ru/ff0c84ae
[TosnrynpoBOAHUKOBBIE TPUOOPHI
DneKTpuYecKHil TOK B pacTBOpax u

62 pacIuiaBax 3JeKTPOJIUTOB. bu6nuoreka [JOK
DIIEKTPOJIUTHYECKAS TUCCOIUAIIHS. https://m.edsoo.ru/ff0c82ba
DneKkTponn3
DNeKTpUYeCcKHil TOK B razax.

63 CamMocTosITeNIbHBIN U bubnuorexa [JOK
HECaMOCTOSTEIIBHBIN pas3psl. https://m.edsoo.ru/ff0c84ae
Monnus. [1na3zma
DnekTpuueckure npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bu6nuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH

65 O6o0maromuii ypok bubnuortexa [JOK
«DNEeKTPOIMHAMHUKAY https://m.edsoo.ru/ff0c88be

66 Koutponbhas paboTa no teme bu6nmoreka [JOK

«2nexkrpoctatuka. [locTosTHHBII

https://m.edsoo.ru/ffOc8a8a



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

3JeKTpUUecKuil TOK. TOKHU B
Pa3IMYHBIX Cpelax»

PesepsHblii ypok. KonTponbHas bubnuortexa [JOK
67 1
paboTa o Teme "DnekTpoaguHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepHbIii ypok. O600IIaromii 1 bubnmoreka [JOK
ypok o teMam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jl:r/-ﬂ Tema ypoka Bcero Kontpoarnpie | Tpakruyeckue llal:;jennﬂ :gg)al;(())]:;fenbﬂme
padoThI padoThI pecypebi
[TocTostHHBIE MAarHUTHI U UX

1 B3auMojielicTBrEe. MarautHoe moJie. 1 bu6mmorexa [IOK
BekTtop MarHUTHOM MHAYKLIHH. https://m.edsoo.ru/ff0c9778
JIuHUM MarHuTHOW MHAYKUUH
MarsuTHo€ 1moJjie MPOBOJIHUKA C

5 TokoM. OnbIT Dpcrena. 1 bubnuoreka [IOK
B3anmopeiicTBre mpoOBOIHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM
JIabopartopHnas padota «3yueHnue
MarHUTHOTO MOJISI KaTYLIKU C

3 TOKOMY» C UCHOJIb30BAHUEM 1 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0c98fe
obopyoosanus yeumpa « Touxa
pocmay
JleiicTBMEe MarHUTHOTO TOJIST Ha
MPOBOJHUK ¢ TokoM. Cuna Ammepa.

4 JlabopaTopnas paboTa 1 1 bu6nuoreka [IOK
«HccnenoBanue neicTBUA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHWTa Ha PaMKy C
TOKOM
JlelicTBME€ MAarHUTHOTO MOJIS Ha

5 JBHKYIIYFOCS 3apPSKEHHYIO 1 bubnuoreka [JOK
yactuny. Cuia Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JlopeHna



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHasE UHIYKLHUS.
[ToToK BEKTOpa MarHUTHOU
uaaykuuu. 9J1C nanyknuu. 3akoH
3IEKTPOMArHUTHON MHyKIUHU
®dapanes

JIabopatopHas paboTa
«HccnenoBanue sSBICHUS
AIIEKTPOMATHUTHON UHTY KUY

bu6nmuorexa [JOK
https://m.edsoo.ru/ffOcal50

NuaykTUBHOCTG. fIBIIEHUE
camounaykuuu. J1C
CaMOMHAYKUWU. DHEPT U
MarHMTHOTO TOJISI KATYIIKUA C TOKOM.
DNEeKTPOMarHuTHOE 1oJje

bub6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne ycTpoucTBa U UX
IIPUMEHEHME: IOCTOSTHHBIE MATHUTHI,
3IEKTPOMArHMTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTEIN
JJIEMEHTapHBIX YACTHII,
MHyKIIMOHHAs [1eYb

10

O6o0maromuii ypok « MarHuTHOE
noJie. DJIeKTPOMarHUTHasI
VHTY KITHSD

but6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabora no teme
«MaruuTtHOE noJte.
3J'I€KTpOMaFHI/ITHaSI HUHAYKIOUSD

bubanoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXAHUYECKUE
Konebanus. ['apMoHnueckue
KoJiebaHus. YpaBHEHUE

bub6nuorexa [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

rapMOHHYECKHUX KoJIeOaHuH.
[IpeBpammenue sHeprun

13

JIaboparopHas padota
«HMccnenoBanne 3aBUCUMOCTH
Mepuo/ia MaTbIX KoJieOaHui rpy3a Ha
HUTH OT JUTHHBI HUTH U MacCBhI
TPYy3a» € UCNONb30BAHUEM
obopyoosanus yeumpa « Touxa
pocmay

14

KonebarenbHblit KOHTYD.
CB0OOOIHBIE ANEKTPOMArHUTHBIE
Kosie0aHus B UACaIbHOM
KoJebaTeTbHOM KOHTYpe. AHANIOTHUs
MEXy MEXaHUUYECKUMU U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMHU

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHMsI SHEPTUH B UJI€aTTbHOM
K0J1e0aTeIbHOM KOHTYpE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxarumx
KoJeOaHusX. BeIHY ) ICHHBIC
MeXaHMYECKHE KOJIeOaHus.
Pe3zonaHnc. Beinyx/1eHHbBIE
ANICKTPOMATrHUTHBIE KOJIeOaHUs

but6mmorexa [IOK
https://m.edsoo.ru/ffOcbbh86

17

[lepeMeHHBIH TOK.
CuHyconanbHbI IEPEMEHHBIN TOK.
MOIIHOCTE NEPEMEHHOTO TOKA.
AMIUTHTYAHOE U JEHCTBYIOILEE
3HA4YEHUE CWJIbI TOKA U HAIIPSKEHUS

bu6morexa [IOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Ipoussoactso,
nepejaaya u norpedieHue
JIEKTPUYECKON IHEPTUU

19

YCTpoHCTBO U MPAKTUYECKOE
IIPUMEHEHHE MIEKTPUIECKOTO
3BOHKA, TEHEPATOPA IEPEMEHHOIO
TOKA, JIMHUH dJIeKTponepeaad

bubnmuorexa [JOK
https://m.edsoo.ru/ffOcc324

20

DKOJOTUYECKUE PUCKU TIPH
IPOU3BOJICTBE JEKTPOIHEPTUH.
KynsTypa ucnonszoBanus
AIIEKTPOIHEPTHH B TOBCEAHEBHOM
KU3ZHU

21

MexaHuuyeckue BOJIHbI, yCIOBUS
pacnpoctpanenus. [lepuon.
CKOpOoCTh pacupocTpaHeHUs U
JuTMHa BOJIHBL. [lonepeunble u
IIPOJIOJIbHBIE BOJTHBI

bu6morexa [IOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTs 3ByKa. [ poMKoCTh
3ByKa. Bricota ToHa. TemMOp 3Byka

bu6nmuorexa [JOK
https://m.edsoo.ru/ffOcccOc

23

DneKTpOMarHUTHbHIE BOJIHBI, UX
cBoMcTBa U cKOpoCTh. [lIkana
AJIEKTPOMAarHUTHBIX BOJIH

bu6nnorexa [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIUIIBI paAOCBS3U U
teneBuaeHus. Pazputue cpeacts
cBA3u. Pagnosnokanusa

25

KontponsHas padota «Konebanus u
BOJTHBD)

bu6morexa [IOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

26

IIpssMonuHeliHOE pacpoCTpaHEHUE
CBETa B OJAHOPOJHOM Cpee.
TodeuHsbIil ICTOYHUK cBeTa. JIyu
CBeTa

bubnuorexa [JOK
https://m.edsoo.ru/ff0cd350

27

OTtpaxkeHue cBera. 3aKOHbI
oTpakeHus ceeTa. [loctpoeHue
n300pakeHui B IUIOCKOM 3epKaiie

bu6nmuorexa [JOK
https://m.edsoo.ru/ffOcd4e0

28

IIpenomnenue ceeta. [lomHoe
BHYTPEHHEE OTpaKeHUE.
IIpenenbHbIN yroJl MOJTHOTO
BHYTPEHHET 0 OTPaKECHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd7f6

29

JlabopaTtopnas pabota «3mepenue
MOKa3aTesIs MPEIOMIICHHS CTEKIIa ¢
UCNONIL308AHUEM 0D0PYO0BAHUS
yeumpa « Touxa pocmay

bu6morexa [IOK
https://m.edsoo.ru/ffOcd67a

30

JIunzsl. [TocTpoeHne n300paxeHuit
B nuH3¢e. PopMyJiia TOHKOM JINH3BL
YBenudeHue JTUH3bI

bub6nuorexa [JOK
https://m.edsoo.ru/ffOcddle

31

JlaGoparopHas padota
«HccnenoBanue CBOWCTB
M300paXeHUH B JIMH3AX)

32

Hucnepcus cBeTa. Cl0XKHBIN COCTaB
oenoro ceeta. L{BeT. JlabopaTopHas
pabota «HaOmonenue aucnepcuu
CBETa»

33

Wnrepdepennus creta. dudpaxius
cBeta. [ludpaximonnas pemeTka

bu6morexa [IOK
https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.

bubnuorexa [JOK

34
[Tongpuszaums ceera https://m.edsoo.ru/ffOcf02e
OnTrueckue MpuOOPHI U yCTPOICTBA
35 U yCJIOBHUS X 0€30IacHOTO
MPUMEHEHUS
['paHuIBI TPUMEHUMOCTH
. bubnuortexa [JOK
36 KJIACCUYECKOW MEXaHUKH.
https://m.edsoo.ru/ff0cf862
[Toctynater CTO
OTHOCHUTENIBHOCTD
37 OJHOBPEMEHHOCTH. 3aMe1JICHUE bubmmorexa [TOK
P ' https://m.edsoo.ru/ffOcfad2
BPEMEHH M COKPAIICHUE JTUHBI
DHeprus u UMIYJIbC
38 pensATUBUCTCKOM yacTulibl. CBA3b bubnuoreka [IOK
MACCBhI C SHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
KontponbHas pabota «Onrtuka.
39 OCHOBBHI CTICITUATBHOU TEOPHUH bubmorexa [TOK
t p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTHY
40 ®oTonbl. Popmyina [lnanka. bubnuortexa [JOK
DHeprus U UMIyJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE Bu6 110K
noImoTeKa
41 otoaddexra. O A.T.
Qoroopderta. Ombrts https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTodrdhdexTa. YpaBHeHHE
42 Diinmreiina ansa potosd dekra. bubmmorexa [TOK

«Kpacnast rpanuna» gporosddexra

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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Hasnenue cpera. Onbite I1. H.

. bub6nuorexa [IOK

43 JleGeneBa. XumMudeckoe ASHCTBHE https://m.e dsogru 11040446
CBeTa
TexHnueckue ycTpoiucTsa u

44 MPaKTUYECKOE MPUMEHEHHUE:

(doTodreMeHT, POTOIATIHK,
COJIHeUHast OaTapesi, CBETOINO/]

45 Pemenne 3agau mo TemMe «DJI€MEHTHI bubnuortexa [JOK
KBaHTOBOM OITHKI) https://m.edso0.ru/ff0d0302
Mogaens aroma Tomcona. OnbIThI

46 Peszepdopna o paccesiauto o- bubmmorexa [TOK

https://m.edsoo.ru/ff0d091a
yactull. [Lmanerapuast Mojenb atoma
bubnuorexa [JOK

41 Hoctysnatet bopa https://m.edsoo.ru/ff0dOafa
W3nydenue u nornomienrne GoToOHOB

48 MIpU IEPEXO0Jie aTOMa C OJTHOTO bubnmoreka [JOK
YPOBHS SHEPrUU Ha Apyrou. Bunasl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBBIE cBOMICTBA YacTull. BOJIHEI

49 ne bpoitns. KopnyckyssipHo- bu6nuoreka [JOK
BOJIHOBOM yanu3m. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE HM3JITy4YCHHE
OTKpBITHE PAANOAKTUBHOCTH.

50 Omertel Pezepdopaa mo bubnuorexa [JOK
OTIPE/IETICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
pPaauoOaKTUBHOTO U3TyUYEHUS

51 CaoiicTBa anbda-, 6eTa-, raMma-

n3ny4deHus. Biusaue



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

PalMOAKTUBHOCTH Ha KUBbIE
OpTraHU3Mbl

52

OTKpBITHE TPOTOHA U HEUTPOHA.
W3otomnel. Anba-pacman.
DNEeKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnan. 'amma-usnyueHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HYKJIOHOB B SIIIpE.
Snepnbie peakuuu. SnepHbIin
peaktop. [Ipo6iembl, NEPCIEKTUBHI,
9KOJIOTUYECKHUE aCIEKThI siICPHOU
SHEPreTUKHU

but6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTULIbl. OTKpBITHE
MO3UTPOHA. MeTobl HAOIOICHUS U
perucTpanyu 3JeMeHTapHbIX
yactull. Kpyrislii cron
«DyH1aMEHTaJIbHbIE
B3auMoJeHcTBUs. ENMHCTBO
(bU3NUECKO KapTHHBI MUPa»

bu6morexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3sé3nnoro ne6a. Co3pesaus,
SIpKHE 3BE3/IbI, IUTAHETHI, UX
BuauMoe ABrkenne. CojlHeUHas
cHcTEMa

56

Coanne. ConHeuHast aKTHBHOCTb.
Hcrounuk sneprun CoJiHLA U 3BE3]

S7

3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3/1bI ITIABHOU
nocieaoBaTebHOCTH. BHyTpeHHee
ctpoenue 3B€31. CoBpeMEeHHbIE



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

HpeI[CTaBJIeHI/IH 0 HpOI/ICXO)KIleHI/II/I nu
sBoronuu CoJIHIA U 3BE3]

58

Mauneunsii [lyTe — Hama
T'anaktuka. ITonmoskeHnne u ABMKCHHIE
Comnnna B I'anmaktuke. I'anakTuku.
UEpHble AbIPHI B sJIpax rajJakTHK

59

Bcenennas. Pa3zberanue ragakTuk.
Teopust bosbioro B3phiBa.
PenukroBoe uznydeHue.
MerTaranakTuka

60

Hepeennsie npoGiemsl
aCTPOHOMUHU

61

KonTponpHas pabora «Dm1eMeHThI
ACTPOHOMHH U aCTPODUIUKNY

62

O6o06maromuii ypok. Pons ¢pusnku
U aCTPOHOMHH B YKOHOMHYECKOMH,
TEXHOJOIrM4YeCKOM, COLIMAIbHON U
ITHUYECKOH cdepax NesaTeTbHOCTH
YyeJoBeKa

63

O6o0maromuii ypok. Pos 1 Mecto
(U3MKHN U aCTPOHOMHUH B
COBPEMEHHOW HAYYHON KapTHUHE
Mupa

64

O6o0maromuii ypok. Pos
¢uznyeckoil Teopuu B
(hopMHpOBaHUHM MTpEACTABICHUI O
¢busnyeckoil kKapTuHEe MHUpa
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O6o0maromuii ypok. Mecto
(u3nYeCKOi KapTUHBI MUPA B
0011IeM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MPEJICTABIECHUN O IPUPOJIE
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PesepBHBIi ypok. MarHuTHOE 10JIE.
OnexTpoMarHuTHast UHIY KIS

67

PezepBHbIil ypok. OnTrka. OCHOBBI
CHEeIUAIbHON TeOpHH
OTHOCUTEIIbHOCTH

68

Pesepnbiii ypok. KBanroBas ¢pusuka.
DIIeMEHTHI ACTPOHOMUU U
acTpo(U3UKH

bubanorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET






		2023-12-12T15:03:14+0700
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "НИЖНЕИНГАШСКАЯ СРЕДНЯЯ ШКОЛА №2" ИМЕНИ ГЕРОЯ СОВЕТСКОГО СОЮЗА БОРИСА МИХАЙЛОВИЧА КАТЫШЕВА
	Я являюсь автором этого документа




