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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN W TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanus ydyeOoHoro npeamera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3alUsIX Poccuiickoit denepanuy, PEATU3YIOLINX OCHOBHEIE
0o0pa3oBareNbHbIE MIPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydatomuxcs 10—11 kimaccoB npu oOyueHun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K mmaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyYEHHUsI, a TAKKe
YUUTBHIBAET HEOOXOAUMOCTh peaaH3aliil MEXKIIPEJAMETHBIX CBA3€il (U3MKH C
€CTECTBEHHO-HAYYHBIMU yU4E€OHBIMU IIpeMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
e U3ydeHusl PU3MKK Ha YPOBHE CPEeAHEro 00Iero oopa3oBaHus, MIaHUPYyEMbIe
pe3ynbTaThl OCBOEHUA Kypca (PU3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm 00ydeHusl.

dusnka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueit u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep M pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHsI HOBBIX MAaTEPHAJIOB C 3aJaHHBIMH CBOMCTBAMHM U Apyrux. M3ydyeHue
(GbU3UKY BHOCUT OCHOBHOM BKJIa/l B (DOPMHPOBAHUE €CTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydJarormuxcsi, B (opMUpOBaHHE yMEHUN MPUMEHATh HAYYHBIM METO]
MO3HAHUS MPU BBINIOJHEHUN UMHU YUYE€OHBIX UCCIEA0BaHUMH.

B ocHOBY Kypca Qpu3uKku 11l ypOBHS CpEHETr0 00IIero 00pa3oBaHus MOJIOKEH
PAI UIEH, KOTOPBhIE MOKHO PACCMATPUBATh KaK MPUHIIMUIIBI €70 TOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISECTCA JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3UKH, BKIIOYAET KaK
BOIIPOCHI KJITACCUYECKOH, TaK 1 COBPEMEHHOM (DU3UKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (u3mkKu
o0beMHEH BOKPYr (¢u3nueckux Teopui. Bemymmm B Kypce sABisercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TNOTEHIHMana (PU3MUEeCKOM HayKH, OCMBICICHHE CBA3M Pa3BUTUS
(GU3MKH ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHUECKIMHU, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoes npuxnaonou nanpaesnennocmu. Kypce Gpuzuku mpeamnoiaraetT 3HakoMCTBO
C IIUPOKUM KPYTOM TEXHMUYECKHX U TEXHOJOTHYECKUX TMPUIIOKEHUM M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes »osxonocusayuu peanusyercs TOCPEACTBOM BBEICHHUS AJIEMEHTOB
colepaHusl, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a TakXke OOCYXIEHHUs
po6JieM pallMOHAIBHOTO MPUPOONIOIH30BAHMS U SKOJIOTHUECKON 0€30MacCHOCTH.

CTep>KHEBBIMHU DJIEMEHTAaMHU Kypca (PU3MKH HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCSA (pusmueckue Teopuu (PopMHUPOBAHUE TPEICTABICHUNA O
CTPYKTYpE MNOCTPOEHUSI (GU3HUECKOU TeOpUuH, posid (yHAaMEHTAIbHBIX 3aKOHOB U
IMPUHIIMIIOB B COBPEMEHHBIX MTPEACTABICHUSIX O PUPO/IE, TPAaHUIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKH peallu3yeTcsl MPEexae
BCEro 3a CUET OpraHU3alliyd IKCIEPUMEHTAIBHOU AESTENbHOCTU O00Yy4YaroIIUXCS.
Ji1st 6a30BOr0 ypOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIbHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOTpaMMe
no ¢u3nke OObEIUHEHBI B OOLIMN CIHCOK YYEHHMUECKHUX IMPAKTUYECKUX pPadoT.
Boigenenne B yka3aHHOM mepedyHe JabopaTOpHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJISI ¥ OIIEHKH, OCYIIECTBIIACTCS yYaCTHUKAMU 00pa30BaTeILHOTO IMpoliecca
UCXOJs1 U3 OCOOCHHOCTEH TUIAaHUPOBAHUS U OCHalleHUs kabuHeTa (usuku. [Ipu
3TOM OO0ecreunBaeTcsi OBJaJCHHE OOYYalOINIMMHCS YMEHHUSIMH IPOBOAMTH
KOCBEHHBIE H3MEPEHHUs, HCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMUH U
MIOCTaHOBKY OIIBITOB MO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bbosbiioe BHUMaHKE yAENSIeTCs PEIICHUIO pAaCUETHBIX U KaYECTBEHHBIX 3a/1au.
[Tpu >TOM 7151 pacYETHBIX 3aJ1ay MPUOPUTETOM SIBIISIIOTCS 33J1a4M C SIBHO 3aJlaHHOU
¢u3nyecKoil MOAENbI0, MO3BOJIAIOIIME NPUMEHATh HW3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETPUPYS 3HAHHUS U3
pa3HbIX pa3nesioB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBJISIOTCS 3aJaHUs Ha
00BbACHEHHE MpOoTeKaHUsi (U3MYECKUX SBJICHMM W TPOLECCOB B OKpYXkarollen
KU3HU, TpeOyromue BbIOOpa (PU3MYECKOM MOACIM JJIsi CUTyallud IPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cooterctBum ¢ TpedoBanusimu @I'OC COO k MaTepralibHO-TEXHUYECKOMY
obecrnieyeHnI0 y4eOHOro mpouecca 0a30BbI ypOBEeHb Kypca (PU3MKH HAa YPOBHE
cpenHero oOmero oOpa30BaHMS JOJDKEH HM3ydaThCS B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3MKM WM B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIa. B xabuHeTe PpU3MKu JOJKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0OOpyJOBaHUE ISl BBIMIOJHEHHUS YKa3aHHBIX B TPOrpaMMe IO
buU3MKe yUSHUUECKUX MTPAKTUYECKUX PabOT M IEMOHCTPAIMOHHOE 000pY/I0BaHHE.

JlemoHCcTpanoHHOEe  000OpyIoBaHne (QOpPMHUpPYETCSI B COOTBETCTBHUH  C
NPUHIIAIIOM MUHUMAIBHON JOCTAaTOYHOCTH U OOECHeYMBAEeT IOCTAaHOBKY
NEPEUUCIICHHBIX B TIporpaMMe 1o (U3WKE KIIOUEBBIX JEMOHCTpAIUi Jis
WCCJICIOBAHMSI  M3y4Yae€MbIX  SIBICHUW W  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMCHCHHM.

JlabopatopHoe oOoOpymoOBaHHE [JIsI YYEHWYECKUX TNPAKTHUECKUX pPaboT
dbopMupyeTcss B BHJI€ TEMAaTUYSCKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOydJarormuxcs. TeMaTudeckhe KOMIUICKTHI
71a060paTOPHOTO OOOPYMOBAHMS JOJDKHBI OBITH TIOCTPOCHBI HAa KOMIUICKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHi.

OCHOBHBIMU TIETISIMU U3Y4CHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

o (opmupoBanume wHTEpeca W CTpeMJICHUS OOYYAIONIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
COCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS ¥ (POPMUPOBAHHE
MCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opmMupoBaHME HAYIHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3YUSHUS OCHOB
CTpOCHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (dopmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
du3MYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTeIbCTB;

e (opmupoBaHMe TpenCTABICHUNA O PONM (PUIUKHU I PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTimkeHne dTUX TieNield 00eCTIeUMBACTCSl PEIICHUEM CIEAYIOINX 3a/1a4d B

npoIriecce u3yueHus Kypca GU3uKu Ha YpOBHE CPEIHETO 00111ero o0pa3oBaHus:

e MpUOOpETEHHUE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsX, BKIIOYAS MEXaHWKY, MOJEKYISIPHYIO (U3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (DPU3HKY M DJIEMEHTHI aCTPODU3HKHY;

e (dopMupoBaHWE YMEHHMH TPUMEHATH TEOPETHUYECKHWE 3HAHUS IS
oOBsicHEHUST (PHU3UYECKUX SBICHWUA B TPUPOJAE © IS TPUHATHA
NPAKTHYECKUX PEUICHHUH B MOBCEAHEBHOMN KU3HM,



e OCBOCHHE CMOCOOOB pELICHHUS pa3IUYHbIX 3aJad C SBHO 3a/laHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3aanue (HU3NUECKON MOJIENH, aICKBAaTHOW yCIOBUSAM 3a1a4uH;

e TMOHMMaHHE (UBMYECKUX OCHOB M MPUHIMUIOB JECUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSIHUSA HA OKPYKAIOLILYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bU3MYECKUX SKCIEPUMEHTOB, aHAlIM3a W HHTepIpeTanuud UHGOpMaInH,
onpeeseHusl JOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHME YCJIOBMH JJisi pPa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU EATENBHOCTH.

Ha wusyuenme ¢usuku (6a30Bblii ypOBEHb) Ha ypPOBHE CPEIHETO OOIIEro
obpazoBanus otBojauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEJ0), B
11 kmacce — 68 "yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMme no (¢U3MKE IMepeueHb JIabopaTOpPHBIX U
NPAKTHUYECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YUHMTENb J€JaeT BbIOOD
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHUIYaTbHBIX
0COOEHHOCTEH 00yJarOIIUXCS.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

dusnka — Hayka o npupone. HaydHble MeTOABI NO3HAHUSA OKPYIKAOILIETO
Mupa. Posb 3kcriepuMeHTa v TEOPUH B POLECCE TO3HAHUS IPUPOABI. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢pusuku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMbl KOOPAMHAT.
Clio)keHue NepeMeICHU U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHUs, NIyTH H MepeMelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonnHeitHOE NBHKEHUE. [[BH)KEHNE MaTEPUATIBHON TOYKH IO OKPY>KHOCTH
C TIOCTOSIHHOM MO MOJIYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAsA CKOPOCTb.
[lepuon u yactota obpaieHus. LleHTpocTpeMUTENEHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHbIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WUIIOCTPAIUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3oBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HabGmionenue aBukeHUs Tena, OPOIIEHHOrO TMOJ YrjoM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasiienue ckopoCcTu mpu IBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHne COOTHOILICHUSI MEXAY NyTAMH, MNPOWJICHHBIMUA TEJIOM 3a
MIOCJICIOBATENBPHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuammn  otHocuTensbHOCTM  [ammnes. Ilepeeii  3akoH  HproToHa.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cyneprnosunuu cuil. Bropoii 3akon HerotoHa ajist
MaTepuagbHOW TOUKU. Tpernit 3aKkoH HproTOHA 1711 MAaTEpPUATIbHBIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuma Tsoxectu. Ilepas kKocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl TpeHus (mokosi, ckoyibxxkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJbKEHUS U cuiia TpeHus nokos. Koadduruent tpenus.
Cuiia conpOTUBIICHUS IPU IBUKEHUU TEJIA B dKUJIKOCTH WIIH Tase.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTpOMCTBAa M MPAKTUYECKOE MNPUMEHEHHE: MOIIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yuyenue aBuxkeHus: OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpaneHus 8 MexanHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTtuBHOE IBUKEHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPrus yIpyro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIManbHAs SHEPT U Tea BOJIM3H MOBEPXHOCTU
3eMJIu.

[loTenmuanpapie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ”3BMEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TE. 3aKOH
COXpPAaHEHUSI MEXaHUUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenune abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIBI JABYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXAaHUYECKOW DHEPruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. uddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoOJEnu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkama Temmneparyp
Llenbcus.



Mopenp  upeanmpHoro raza. OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HJACANbHOTO raza. AOCOJIIOTHas TeMmIeparypa Kak Mepa
CpEeHE KWHETUYECKOM SHEpPruHM TEIUIOBOIO JBMXKEHHS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kiianeipona.
3akon [lansToHa. M3ompoliecchl B Ma€albHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJT OPTaHUYECKUX COECIMHEHUN.

OnbeiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mopenb, nUIIOCTpUpYOIas TPUPOAY AaBICHUS ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHMS MJI€AJBLHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHI
00bEMa KOMHATBI, ABJICHUS U TEMIEPATYPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEX]y TTapaMEeTPAMH COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHaMuueckas cucremMa. BHyTpeHHsist HEprusi TepMOIMHAMUYECKON
CUCTEMBI U criocoObl €€ u3MeHnenus. KoanuecTBo TemnoTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  HWACAIBHOrO  rasza. Buuabl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIMS, U3JIy4eHHUE. Y AeNIbHAs TEIJIOEMKOCTh BEIECTBA.
KonuuecTBO TEMIOTHI IpH TEIJIONEpEaaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K u3ompoieccam. ['padpuyeckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIUOBI  JEWCTBUS  TEIJIOBBIX  MAIUH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamnHax. KoadduimeHt mnoae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
NEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHET0 CrOpaHus, ObITOBON XOJOJMUIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

W3MeHeHne BHYTpPEHHEH HSHEPruyd Tejla MPU COBEPIICHHH PaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUACOJEMOHCTPALIHS).

M3MeHeHne BHYTPEHHEW 3HEPTUH (TeMIIEpaTyphl) Teaa NpU TEIIoNepeaaye.

OneIT N0 a1nabaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYyTPEHHETO CTOPaHUs, pEaKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHnaeHncauus. Mcnapenue u kunenue. AOCoOTHAS U
OTHOCHUTENbHASA BJIAXHOCTh BO3Ayxa. HacelmenHwlii map. YaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI KUTICHUSI OT J1aBJICHUSI.

Tsépnoe teno. Kpucramimueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuiel. CoBpemeHHble Marepuanbl. [lmaBienue u
KpucTayuM3anus. Y gelibHas TerioTa miasiienus. Cyoaumanusi.

YpaBHeHue TerioBoro OanaHca.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU TMOJYyUYECHHUSI COBPEMEHHBIX MAaTEpPUaJOB, B
TOM YHUCJIE HAHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX NTAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HabGnronenue HarpeBanust v MIaBJIe€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

M3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Paznen 4. JnekrpoanHamuka
Tema 1. Inekmpocmamuxa
DnexTpu3zanus Tesl. DIeKTpUUeCcKUii 3apsit. JlBa Buja 3JIEeKTPUUECKUX 3apsI0B.
ITpoBOAHMKHM,  IUIEKTPUKM U TOJYHPOBOJHUKH. 3aKOH  COXpPaHEHUs
AJIEKTPUYECKOTO 3apsifa.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Onextpuyeckoe mnosie. Hampsok€HHOCTH 3yieKTpuueckoro mnojs. [IpuHoun



CYNEPIIO3HULNH ANEKTPUUECKUX NOJIeH. JIMHUKM HanpsHKEHHOCTU 3JIEKTPUYECKOIO
HOJISL.

Pabota cui anekTpocratudeckoro nosis. [lorenmnuan. PasHocTh MOTEHITHATOB.
[IpOBOOHUKN W JHUBJIEKTPUKHA B DBJIEKTPOCTATHYECKOM Tose. [[uanekrpuueckas
MIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHMCTBa M NPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKas 3allUTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMDIEKTPUKY B 3IEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEILECTBA.
[TocnenoBaTenpHOE, TapaIENIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaGora osnexTpuueckoro Toka. 3akoH Jxoynsa-Jlenma. MoOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3axon Oma 171 OJTHOM (3aMKHYTOM) 3yieKTpuueckol nenu. KopoTtkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAIIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CoOcTBEeHHAass M MpUMECHass  IPOBOJUMOCTh
noJIyIpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DNEKTPOIIUTUYECKAS] TUCCOLMALUs. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DIJIEKTPOHArpeBaTEIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CwiIbl. KOpOTKOe 3ambIKaHME
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3y4yeHnne cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmronenue 3nexkTpoiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsETCS C
Y4ETOM COZAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHNUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEIIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs Macca, TEILIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra3oB,



IIEKTPUYECKUE  CBOWCTBA  METAUIOB,  JJIEKTPOJIUTHYECKAs  JUCCOLMALNS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCMIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIpyTHe€), JABUrATEIb BHYTPEHHETO
CropaHus, maponasi TypOuHa, OBITOBOM XOJIOAMIBHHUK, KOHIUITHOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Paznen 4. JnekrpoanHamMuka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKUMHU. [IpuHIMI Cynepno3uy MarHUTHBIX MOJIEH.
Jlvanm MarmuTHOM uWHAyKUMH. KapThHa JIMHUKA MArHUTHOW HWHAYKUIHHU TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MaruutHoEe 1OJ€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JUJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenua.

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJIEKTPOJBIXKYILAsi Cujla HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
nHaykiuu Papajes.

BuxpeBoe »snexktpuueckoe 1mose. OJEKTPOIBHXKYILIAs CUja HHAYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHIYKLIMH. OJEKTPOJABMXKYILIAs Cuia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndecknue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MUHIYKIIMOHHAS IE€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUY MHIYKIIMY MAarHATHOTO TOJISL.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOM UHIYKIIAH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, 1abopamopHole pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nea 5. KoJsiedanus M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonundeckue kosiebanus. Ilepuon, yactora, amrumTyna U (asa kojeOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHUYSCKUMH U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUs
HHEPrUU B UJCATBHOM KOJI€OATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHpiii  TOK. CUHYCOHMJANbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue ycCTpOWCTBAa W MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepeiay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KOJeOATENIBHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEMaTUYECKU MASITHUK).



HaGmronenue 3aryxaronmx KojieOaHui.

HccnenoBanue cBOWCTB BIHYXKICHHBIX KOJI€OaHUH.

Habmonenue pezoHaunca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3sonanc mnpu MoOcCiIenOBATEILHOM COEIMHEHHHM PE3UCTOpa, KATYIIKU
VMHIYKTUBHOCTH M KOHACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOJeOaHUIl rpy3a HAa HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanue EpeEMEHHOT0 TOKa B LIETIH U3 ITOCJIEI0BATEIBHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyLIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YycCloBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHusT W JyIMHA BOJIHBL. [lomepedHble W MPOJOJIbHBIE BOJIHBI.
WnTepdepenius u quppakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBL. Y CJIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenTanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XXE€HHUE, MPEIOMIICHUE, TOISpU3alus, AUPpPaKIys,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3u U TeneBuacHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Ha6monenne natepdepeHny U AMPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTOMN KoJeOaHU.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPEJIOMIICHUE,
noJsipu3anus, tudpaxuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpoCTpaHEHUE CBETAa B
OIHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. I[locTpoeHne n3o0paxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceera. CiaoxHblil coctaB Oenoro cseta. LBer.

Cobuparoniye 1 paccenBaroliye TMH3bL. ToHKas JT1uH3a. DOKYCHOE pacCTOSIHHUE
U ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoeHne n3odpakeHuid B COOMpAIONINX U
pacceunBaromux jguH3ax. Dopmyna TOHKOW JIMH3BI. Y BEJIMYCHUE, IABAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITHUKH.

BonnoBass ontuka. WHTepdepenius cBera. KorepeHTHbIE HCTOYHHUKHU.
YcnoBust HaOMOIEHUS MaKCUMyMOB W MHHMMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBera. JludpakiuoHHas pem€éTka. YCJIOBHE HaOI0ICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  TMAJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IMPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEMIETKA, TTOISPOUI.

Llemoncmpayuu

[IpssMONMHEHOE pacHpOCTPAaHEHUE, OTPAKEHUE M MPEIOMIICHHE CBETA.
OnTuyeckue mpuodOpBHI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanne cBOMCTB M300paK€HUH B JIMH3AX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

HaGmronenue natepdepeHnm crera.

HaGmronenue nudpakiuu cBera.

Habmronenue aucnepcuu cBeTa.

[TosmyueHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[TonyueHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

M3mepeHne nokasaTess MpeJoMIIEHHs CTEKIIA.



HccnenoBanre cBOMCTB M300paXE€HUH B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znesn 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEILHOCTH

[ paHuIIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynaTel criennanbHOM
TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BAKyyME,
MIPUHIUIT OTHOCUTEILHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHU U COKpAIICHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruel U UMITYJIHCOM PEIITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOSI.

Paznea 7. KBanToBasi pusuka

Tema 1. Dnemenmol KAHMOBOU ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUS
U UMIyJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dororddekra. YpaBHenue OiHmTelHa st PoTtorddekra. «KpacHas rpaHuiia»
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYEeCKOe NJeCTBUE CBETA.

TexHuyeckue yCTpOWCTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTOIEMEHT,
doromatuuk, comHeuHas 6aTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotordekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHuIO 0 -4acTHLI.
[InanerapHas moxpens aroma. [loctynmatel bopa. M3nydenue u moriyonieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOrO YPOBHSI PHEPrMM Ha Apyroil. Buabl
criekTpoB. CHEKTp YPOBHEN SHEPTUH aTOMA BOJOPOJA.

BousiHoBBIE cBolicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckyisipHO-BOJITHOBOM
JyaJn3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu



Mopuenb onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3IIyUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paanoaktuBHOCTU. OnbITh Pezepdop/ia no onpeneneHuto cocraBa paiiOakKTUBHOTO
u3nydyenus.  CoiictBa  anbda-, Oera-, ramma-usinydeHus.  BrnusHue
PaJOaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpona. Hykmonnas mopens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otorsl.

Anba-pacnag. OJIEKTpPOHHBIN W TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3ITydeHHe. 3aKOH PaJIMOAKTUBHOIO pacaja.

OHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cumbl. JledexT maccol sapa.

Snepnbie peakunu. [lenenue u cuHTes Aaep.

Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHOM DHEPIETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKMU.

OnemeHTapHble YaCTULbL. OTKPBITUE O3UTPOHA.

MeTo1p1 HaOMIOIEHUS U PETUCTPAILIUH SJIEMEHTAPHBIX YaCTHII.

®dyHaMeHTalbHbIe B3auMOIeHcTBUS. ENUHCTBO (pnu3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Buuibcona, siaepHblit peakTop, aToMHas 6omoa.

Llemoncmpayuu

CU€TYrK MOHU3UPYIOLINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHsI acTpoHOMUU. [IprKiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHHE
aACTPOHOMHUM.

Bun 3B&nnoro ne6a. Co3Bes3nus, spkue 3BE3MbI, IUIAHETHI, X BHUIAUMOE
JBUYKEHUE.

ConHeyHas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3N.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTHKHU. Jlnarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTbY». 3BE3[bl TJABHOM IIOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3J TIJIABHOM IOCJIENOBAaTEIbHOCTH. BHYyTpeHHee CcTpoeHue



3B€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BotonnU CoJiHIa U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpAX
TJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raimakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3MydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxkue nabnrooenus

HaOmronenusi HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEBEPHOro MOJYyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIlynsl, mianet, Mieunoro Ilytu.

O0o0marnee NOBTOpeHUe

Ponpr ¢usmku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M TUYECKOM cdhepax ASSITEIHPHOCTH YeJI0OBEKa, POIb K MECTO (PU3UKH U
ACTPOHOMHUU B COBPEMEHHOW HAy4yHOUH KapTHHE MHUPA, poJib (PU3MUECKON TEOpUu B
dbopMHpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON
KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, runore3a, (Qpuanyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIEHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKUHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOHBIE DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
onpe/ereHre MIONIaan MITOCKUX GUryp u o0bEmMa Tell.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupoje, KoieOaTeabHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPATIbHBIN aHAN3.



l'eoepagusa: wmarHWTHBIE TIOMIOCA 3€MJIM, 3JICKA MarHUTHBIX PV,
dboToChEMKA 36eMHON TTOBEPXHOCTH, MPECKa3aHUE 3eMJIICTPSICEHUH.

Texnonocus: NWHUAKM DJIEKTPONEpEAAdy, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, MHAYKIMOHHASA I€Yb, pajaap, PaguoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OMNTHKA,
COJIHEUHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWkKa» HA YPOBHE CpPEIHETO OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0HKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YarloIIMUXCS PYKOBOICTBOBATHCA
copMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJUIMOHHBIM HEHHOCTSM POCCUUCKOro OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYaIOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTb BECTH COBMECTHYIO IEATENIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYTPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHE B3aMMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMHU B COOTBETCTBHH C
X QYHKIUSMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCTINTAHMS

c(OpMHUPOBAHHOCTh POCCUNCKOM IPa’KIaHCKON WACHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCUICKUX YUEHBIX B 001aCTU (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCIIE B
NEATEIIbHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMUMBOIO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npuUcylero (pu3nyeckoil Hayke;

5) TpyA0BOr0 BOCIIHTAHUSI:



UHTEpEC K pa3iuyHbIM cdepaMm MpodheccroHalbHON eATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieit mpodeccun U peaaTn30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JIacTH
(pU3KMKYN Ha IPOTSKEHUU BCEH KU3HU;

6) IKOJIOrHYeCKOTr0 BOCITUTAHHS

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYPBl, OCO3HaHHE TJ100aIbHOrO
XapakTepa 3KOJOTMYECKUX MTPOo0IIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHMA LEJIeW YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOLINXCS 3HAHUU 10 (PU3HKeE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3y4eHUs (PU3UKHU OCYIIECTBIATH IPOEKTHYIO U UCCIIEOBATENbCKYIO I1€ITETbHOCTD
VHIUBUyAJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeicTByA:
CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYUS B  PacCMATPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalv3a UMEIOIIUXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUMN JEATEIBHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCIOBUSAX PEaIbHOT0, BUPTYaAJILHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/JICUCTBU,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe JeHCTBUS.
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEW, KIKOUYEBBIMU ITOHATHUSMH U METOIAAMHU
(bu3nYeCcKo HAyKH;



BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKONW U MPOEKTHON AESTeIbHOCTH
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOHUCKY
METOJIOB peuIeHHs 3ahad (U3MUECKOTO COJAEpKaHUs, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B IO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TMOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalluy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IMYHbIX Y4YeOHBIX
CUTYallUsX, B TOM YMCJIE [IPH CO3JJaHUM YUEOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISATh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM aKTyaJM3UPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus], HaXOIUTh apIyMEHTHI JJIs1 TOKa3aTeIbCTBAa CBOUX
YTBEPKIEHHM, 3a71aBaTh NapaMeTPhl U KPUTEPUU PELICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (OpMyTuUpoOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HENIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJIEH, PEJIaraTb OPUTHHAIBHBIE OAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIaJIeTh HABBIKAMM TOJY4YeHUs MHPOpMauu (GU3MUECKOTO COACpNKAHUSA U3
UCTOYHUKOB PpAa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYILECTBIIATh IOUCK, aHaJM3,
CHUCTEeMATHU3allMI0 W HHTEPIpEeTaluio HHOOPMALMKA Pa3IUYHBIX BUAOB U (HOpM
IpE/ICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIU;

UCTOJb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX W  KOMMYHHKALMOHHBIX
TEXHOJOTHI B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3allMOHHBIX
3a]1a4 ¢ COOMI0ICHNEM TPEOOBaHU SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W STUYECKHMX HOPM, HOPM HH(DOPMAIIMOHHON
0€e30ITaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEP)KAaHUS B PA3IMYHBIX Qopmarax ¢
yu€TOM HazHadeHHs] UHPOPMAIIUU U LIETIEBOM ayJUTOPUH, BRIOUpPasi ONITUMAJIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YyUeOHbIe TeiiCTBUS:
OCYIIECTBIIATH 00IIeHNEe HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(DJIMKTHBIX CHUTyalluii W CMsT4aTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOI0 TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUYaJIbHOU
paboTHI;

BBIOHMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r'0 WICHA KOJIJIEKTUBA,;

MIPUHUMATh LEJIM COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JECUCTBUU,
pacnpeniensaTh poJii ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paloTHI;

OIICHMBATh KaYECTBO CBOETO BKJIa/Ia M KAXKJOTO YIACTHUKA KOMAHIbI B OOIITHH
pe3yabTart Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE MPOEKThI, OLECHUBATH MAEHU C TO3ULIUU HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETHUYECKOE IIOBEJACHUE B PA3JIUYHBIX
CUTYaIUsX, POSIBISATH TBOPUECTBO U BOOOPAXKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIEe 1eHCTBUS
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSTENbHOCTh B 00JacTH
(U3MKM M aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS NMPAKTUYECKONU paboOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NMPEANOYTEHU;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIBTATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYal[iH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIHM3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce nocTrkeHUs IMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS MPOTPAMMBI IO
dbuzuke IS YPOBHS CpEIHEro oOmero oOpa3oBaHUs Yy OOydYaroNIUXcs
COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJICKT, MIPEAMOIaT AFO I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUSA, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
IMOILIMOHATEHBIM U3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIlMM, BKIIOYAIOIICH CTPEMIICHHE K TOCTIDKEHUIO eI U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HUCXOJs M3 CBOMX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTMIEPEIKNBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

INPEIMETHBIE PE3YJIBTATBI

K koniIty o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJbTaThl HAa 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIITUXCSl YMEHUN:

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3UKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IIPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAJIbHAs CUCTeMa OTCYETa, AOCOMOTHO TBEPIOE TEIO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS Ia30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4;

pacro3HaBath (GU3MYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSCHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



AIEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHHE,
CBOOOJIHOE MMaJI€HUE TEJl, IBHXKEHHE MO OKPYKHOCTH, WHEpLUs, B3aUMOJEHCTBHE
Ten, auddys3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeI,
U3MEHeHue o0bEMa Tel MpU HarpeBaHUU (OXJIAXKACHHUH), TEIJIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJICHCAlus, IUIAaBICHUE, KPUCTAJUIM3alus, KUIICHHUE, BJIAXXHOCTH
BO3/1yXa, ITOBBILICHUE JABJICHUA I'a3a IPU €r0 HATPEBAHUM B 3aKPBITOM COCYIE,
CBSI3b MEXy ITapaMeTpaMM COCTOSIHUS ra3a B M30IPOLECCAX, AIEKTPU3ALUS TEN,
B3aUMO/JICCTBUE 3aPSJIOB;

ONKCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIONb3Yysd (PU3NUECKUE BEJINYUHBIL:
KOOpJMHATa, IyTh, IEPEMELICHUE, CKOPOCTb, YCKOpPEHHME, Macca Teljla, CHIIA,
VMITYJIbC T€JIa, KUHETUYECKasl DHEPrus, NMOTCHIHAIbHAS DHEPIUs, MEXaHUYECKas
paboTa, MeXaHM4YecKass MOIIHOCTb; IpPH OIMCAaHWK NPaBUIbHO TPAKTOBATH
(U3NYECKUN CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EOUHMIIBI,
HaXOAUTh (DOPMYJIbI, CBS3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTHUMHU
BEJIMYMHAMU;

ONMCBHIBATh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBIICHMUS,
UCTIONB3Ysl (UM3MUECKHE BEIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KMHETHYECKasi DHEPIusl XaOTUYECKOIO JBHIKCHHS MOJIEKYJI, CPEIHEKBAJApaTHYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHS JHEprus, pabora rasa,
KOA(P(UIIMEHT TMOJIE3HOTO JEWUCTBUS TEIJIOBOTO JABHUTATeNsl; MPH OMHCAHUU
IOPAaBWIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCHOJB3YEMBIX BEIUYHMH, HX
0003HaUE€HUA W E€OUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(pU3UYECKYIO BEIMUUHY C APYTUMHU BEIUUNHAM;

ONMCBIBATh U3YYCHHBIC DJIEKTPUYECKHE CBOMCTBA BEUIECTBA U AIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
AIIEKTPUYECKOE T0JIe, HANPSKEHHOCTD 011, TOTEHINAJI, PA3HOCTh NOTEHIUAJIOB;
OpU ONHUCAHUM MPABWIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs M EOUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUUUHY C IPYTUMH BEJIMYMHAMU,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAaHEHUs MEXAHUYECKOW DJHEPIUH, 3aKOH COXPAaHEHMs HMIIYJIbCA,
IPUHLUI CYNEPIO3UIMKA CWI, NPUHLUII PAaBHONPABUSA HHEPLUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEH KUHETHUYECKOM HEPTUM TEIUIOBOTO JBMKEHHSI MOJIEKYII C
aOCOJIFOTHOM TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUYECKOTO 3apsna, 3akoH KyloHa, Npu 3TOM pa3iavyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMATUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUILIBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHSATH OCHOBHBIE MPUHITUIIBI IEHCTBUS MAILIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs WX 0€30MacHOr0 MCIHOJIB30BaHUS B MOBCEIHEBHON
KU3HH;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3UYECKUX SBJICHUM U
MPOILIECCOB € HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopmynrpoBath npobieMy/3anady ¥ TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsl, TPOBOAUTD OIBIT U (POPMYIINPOBATH
BBIBO/IbI;

OCYULIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEpEHUsI (U3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(bUKCUPOBATH PE3YNIbTATHI MOJTYYEHHONU 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH B BUJIE
TaOJIUI U TpauKOB, JIeJaTh BHIBOBI MO PE3yIbTaTaM UCCIECAOBAHUS;

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeNOBATENIbCKOW U MPOEKTHOMN
JESATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOWUCTB M JIaOOPAaTOPHOIO
000pyI0BaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (PHU3HUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a YCJIOBHS 3aJa4uu
BBIOMPATh (PU3MYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HEO0OXoAuMbIEe i €€ pElIeHHs, TPOBOJUTh Pacy€Thl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3NUUECKOUN BEIIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXKIAEHUH C OMOpPOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
busnueckue BICHUS;

MCITI0JIb30BATh MIPH PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE THGOPMAIIMOHHbIE
TEXHOJIOTHH [JIsl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIPETALMN U TPEICTABICHUS
yu4eOHOW W HAy4YHO-TIONMYJIAPHOM WH(GOpPMALMU, TOIYYCHHOH W3 Pa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJIy4aeMyto HHPOPMAIHUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pPa3BUTHE HAYKU, 00BbSICHEHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3KKE B TOBCETHEBHOM JKU3HU IS
obecnieyeHrss 0€30MacCHOCTH TMPU OOpaIllleHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOILLEH CpelIE;



paboTath B TIpYyIIE C BBIIOJHEHUEM Pa3JUYHBIX COLHMAIBHBIX POJIEH,
IUTAHUPOBaTh pPabOTy TPyNIbl, PAMOHANIBHO PpACIPEAENsaTh OOS3aHHOCTH U
IUIAHUPOBATH JESTEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xoH1ty o0yuenus B 11 kiacce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUaIOIIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHHUU
COBPEMEHHON Hay4yHOW KapTHHbI MHUpPA, B Pa3BUTHM COBPEMEHHOW TEXHUKU U
TEXHOJIOIMM, B HMPAKTUYECKOM AEATEIbHOCTU JIIOJEH, LIEIOCTHOCTh U €IUHCTBO
(u3nYECKON KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIENCH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, IEpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOIO siipa MpPH PEIIEHUU (PU3NUECKUX
3ajay;

pacro3HaBaTh (pU3nMUecKue sBICHUS (IPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aHUMOJECHCTBUE
MarHuToOB, DJJIGKTPOMAarHUTHasT MHIYKUUS, JACMCTBME MAarHUTHOIO II0JI1 Ha
IPOBOJAHUK C TOKOM M JBWXYILUMHCS 3apsl, 3JIEKTPOMArHUTHBIE KOJeOaHUsA U
BOJIHBI, NPSIMOJIMHEWHOE pPAacCHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, NPETOMIICHHUE,
uHTepdepennus, audpakuus W TONAPU3ALUS  CBETa, JTUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3PhexT (hoTodrddhexT), cBeTOBOE AaBlIeHNUE, BOSHUKHOBEHUE
JUHEMYaTOro CIEeKTpa aToMa BOAOPOAA, €CTECTBEHHass M MCKYCCTBEHHas

PaauOaKTUBHOCTb;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jiU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJIb3Yysl (DU3NYECKUE BEITUUYHHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
COINPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIas cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KATYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IOJ€H, NEePUOJ M YacToTa
KojeOaHuii B KoseOaTenTbHOM KOHTYpE, 3apsil U CHJIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABHIBHO TPAKTOBATh (DU3UUECKUN
CMBICJT HCTOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWsS W €IWHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUUHY C IPYTUMH BETUUHMHAMMU;

ONUCHIBATh M3YYECHHBIE KBAHTOBBIE SBICHHUS M TNPOLECCHI, HCIOJIb3YS
bu3nueckue BEIMYMHBI: CKOPOCTh B3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPHUOJ MOTypacnaaa, SHEPTUs CBI3U



aTOMHBIX fJ€p, MPH OINHUCAHUU NPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICI
UCIIONIb3YEMBIX BEJIMYHMH, MX OOO3HAUYEHHSA M EIUHHIIBI, YKa3bIBaTh (POPMYIIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMHU BEJIUYHMHAMU,
BBIUUCIIATH 3HAaU€HUE (PU3MUECKON BEIIMUUHBL;

aHAJIM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBIECHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MMAPAUIEIBHOTO
COCAUHEHHs] TNPOBOJHUKOB, 3aKOoH Jlkoyis—JIeHnma, 3aKOH 3JIEKTPOMAarHUTHOU
VMHIYKIUHU, 3aKOH IPSIMOJIMHEHHOTIO PaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUE DWHINTEWHaA s pororddekra,
3aKOH COXPAaHEHUS HDHEPIUHU, 3aKOH COXPAHCHUS HMITYJIbCA, 3aKOH COXPaHEHUs
IIEKTPUYECKOrO 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOI'0 YMCIA, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHULbI, 00JacTH)
PUMEHUMOCTH;

ONpEIENATh HAIIPABIEHUE BEKTOPAa MHIYKIIMM MAarHUTHOI'O MOJISl POBOJIHHKA
C TOKOM, cuJibl Ammnepa u cuibl JlopeHua;

CTPOUTh M ONHCHIBATh H300paXEHHE, CO3/1aBaeMO€ IIJIOCKHM 3€pKalioM,
TOHKOH JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENO0BAHUIO (PU3NYECKUX SIBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSMBIX M KOCBEHHBIX HM3MEPEHUM: MPU 3TOM
dbopmynrpoBath npodieMy/3anady ¥ TUIOTE3y y9eOHOTO IKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 NPEJIOKEHHOTO 000pY10BaHMs1, IPOBOAUTH OIBIT U (POPMYJINPOBATH
BBIBOJIBL;

OCYILIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIMYUH, IPU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCO0 M3MEPEHHsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEI0BATh 3aBUCUMOCTH (PM3NUYECKUX BEJIMYMH C UCIOJIb30BAHUEM IPSIMBIX
U3MEPEHUI: MPU ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHPOBATh PE3YJbTaThl
MOJyYEHHOM 3aBUCUMOCTH (DM3MUYECKUX BEJIWYUH B BUAE TaOnuil U TpaduKoB,
Jie1aTh BBIBOJIBI 10 PE3YJIbTATAM UCCIIEOBAHUS;

co0iroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUM B
pamMKax Yy4eOHOTO 5SKCIHEPUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMICTB U J1IAOOPaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJaud C $BHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCHOJIB3Ys (PU3MUECKHUE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4l
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEJIUYMHBI U (POPMYIIHI,
HEOoOXOUMbIE NIl €€ pelIeHUs, MPOBOAUTH Pacué€Thl M OLICHUBATh PEAJbHOCTH
MOJIy4YEHHOT0 3HaUY€HUs (PU3HUECKON BEIIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE UH(POPMALIMOHHBIE
TEXHOJIOTHH [JISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAUUN U IPEICTABICHUS
yu4eOHOW W HAy4YHO-TIONMYJIAPHOM WH(GOpPMALMU, TOIYYCHHOW W3 Pa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HHPOPMAIHIO;

OOBACHATh MNPUHIMUNBI JEHUCTBUS MAIUMH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacCHOr0 MCHOJIb30BAaHUS B TOBCEJHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM KU3HU 1JIs
oOecrieueHnst 0€30MacHOCTH MpU OOpallleHWHu C MNpudopaMu U TEXHUUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTrO
MOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TpyHIe C BBIIOJHEHUEM pPa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO pACHpENesaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMAaTPUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoymdecTBO yacoB
HaumeHoBaHue pa3iesioB U TeM

Ne ni/m Kontponbnbie IlpakTnyeckue
MPOrpamMMbl Bcero
padoThI padoTsbI
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
1.1 ®dusnka ¥ METOIbl HAYYHOTO TTO3HAHMS 2
Hroro mo pazaeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5)
2.2 JluHamuka 7
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1
Hroro mo pazaeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1
TEOpUHU
3.2 OCHOBBI TEPMOJUHAMUKHU 10 1
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5

®a3oBble IEPEXOIbI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
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 pasneny

Paznen 4. JIEKTPOANHAMUKA
4.1 DNIeKTpOoCTaTUKA

[TocTosiHHBIN JIEKTpUYECKUI TOK. TOKH B
Pa3IUYHBIX Cpeiax

4.2

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

24

10

12

22

68

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

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



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

11 KIIACC

KoandecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM

Ne i/ KonTposibHbIE
MPOrpamMMbl Bcero
padoThI
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTHOE 1ose. DIeKTpoMarHuTHast 11 1
WHIYKIIHS
Hroro mo pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
91 MexaHnyeckue 1 3JeKTpOMarHuTHbIE 9
' Kosebanus
59 MexaHnyeckue 1 3JeKTpOMarHuTHbIE 5 1
BOJIHBI
2.3 OnTuka 10
Hroro no paszneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

OcHOBBI cEIMAIBHON TEOPUH

3.1 4 1
OTHOCHUTEJIbHOCTHU
Hroro mo pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAaHTOBOU OMTUKH 6

IIpakTuyeckue
padoTsbI

JJIeKTPOHHbBbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypcbl

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97¢c

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmunorexa LIOK
https://m.edsoo.ru/7f41c97¢c

bubmunoreka LIOK
https://m.edsoo.ru/7f41c97¢c

bubmunorexa LIOK
https://m.edsoo.ru/7f41c97¢c

but6mmoreka [IOK
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

4.2 Crtpoenue aToma 4
4.3 AToMHOE SApO 5
Hroro mo pazaeny 15

Pa3nea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPUZUKH 7

Hroro mo pazaeny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0maroriee TOBTOPCHHE 4
Hroro mo pazaeny 4
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c



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




IHOYPOYHOE IINTAHUPOBAHMUE

OKPYXHOCTHU

10 KIIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne JlaTa nuppoBbIe
Tema ypoka Kontponbnbsie IlpakTnyeckue op
n/n Bcero u3yuyeHuss oOpa3oBaTelbHbIE
padoThI padoTsI
pecypchl
dusuka — Hayka o Ipupoe.
Hayunsnie MeT(})IK Bl HOI—I:HEII)HI/IH 1 bubmorexa [JOK
ya A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIeT0 MUpPa
Pons 1 mecTo puzuku B
dbopMHUpPOBaHUH COBPEMEHHOM 1 bubnnorexa [HOK
Hay4YHOUN KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU NEeATEIbHOCTH JIIOIEH
MexaHudeckoe NBMKEHHUE.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
newxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
PaBHOMEpHOE NpSIMONMHENHOE 1 bubmmoreka [IOK
JBHIKCHHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnumoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c372¢
CBoOomHoe majieHne. Y CKopeHue bubmuorexa [JOK
1
CBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE.
. bubmuorexa [JOK
JIBm>xeHne MaTepruaIbHON TOYKH 110 1

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

10

11

12

13

14

15

16

HpI/IHI_II/IH OTHOCUTCIBbHOCTHU
lNanunes. MuepunaibHble CUCTEMBI
otcyeta. [lepBbiii 3akoH HeroTOHA

Macca tena. Cuna. [lpunuun
Cynepno3uiuu cuil. Bropoit 3akox
Herorona nis MatepuanbHOU TOYKH

Tpetuii 3akon HeroToHa miis
MaTepI/IaJIBHBIX TOYCK

3aKkOH BCEMUPHOrO TsroteHus. Cuna
TsoxecTH. [lepBas kocMuueckas
CKOPOCTh

Cuna ynpyrocru. 3akoH I'yka. Bec
Tena

Cuna tpenus. Koapdpunuent
Tpenus. Cuiia CONpOTUBIICHUS IPU
JIBIDKEHUH TeJa B )KUIKOCTU WIIN
rase

[ToctynarenbHOE U BpamaTeabHOE
JBUKEHHE a0COTOTHO TBEPAOTO
tena. MoMeHT cuiibl. [1nedo cumsbl.
VYcnoBus paBHOBeCUs TBEPAOTO TEJIA

Nmnynbc MaTepuaabHONU TOUYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
Nmnynbe cunbl. 3aKOH COXpaHEHUs
HUMITYJIbCA. PeakTuBHOC JABMOKCHUC

PaboTa 1 MOIIIHOCTE CHJIBI.
Kunernueckas sHeprus

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ffOc3be8

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3d00

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c3el8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

18

19

20

21

22

MatepuaabHOH ToukH. Teopema 06
V3MEHCHUH KHHETHYECKON SHEPTHH

[TorennmaneHas 3HEPTHUSL.
[loTeHuuanbHas sHEPrus ynpyro
ne(OpMHUPOBAHHON MPY>KUHBL.
[loTenuunanpHas sHeprus Tena
BOJIM3H MMOBEPXHOCTH 3eMITH

IToTeHnmanbHbIE U
HEeMOTeHIaIbHbIe CHIIbL. CBSI3b
paboThI HEMTOTEHIIUATHHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUr
CHUCTEMBI TeJl. 3AKOH COXPaHEHUs
MEXaHUYECKOW SHEPTrun

JlaGoparopHas paboTa
«HccnenoBanue cBsi3H pabOTHI CUITBI
C U3MEHECHUEM MEXaHUUYECKOU
SHEpPIruH TeJla Ha MpUMEpPE
pacTsHKEHUS PE3UHOBOTO JKIyTa»

KonTtponsHas pabora o Teme
«Kunemaruka. /[nnamuka. 3aKoHbI
COXPAHCHHS B MEXaHHUKE)

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
Teopuu. bpoyHOBCKOE ABUKEHUE.

Muddysus

XapakTep JBUKECHUS U
B3aUMOJCUCTBHUS YaCcTHUIl BEIISCTBA.
Mojenu cTpoeHus ra3oB, KUIAKOCTEN
Y TBEPIBIX TEI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c461a

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c478c

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2



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

23

24

25

26

27

28

29

30

31

32

Macca monekyin. KonnuectBo
BemecTBa. [locrosunas ABoraapo

TennoBoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkxana remneparyp
Ilenbcus

HUneansueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

AOGcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPTUU
JBUKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kinaneitpona

3akoH JlanbToHa. ['a30BEIC 3aKOHEI

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXIY apameTpaMy COCTOSTHUS
Pa3peKEHHOTO ra3a

M3omporieccsl B UCaIbHOM rasze u
uX rpaduyueckoe npeacTaBicHue

BnytpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
crioco0sl e€ n3meHenus. Konnuectro
TEIUIOTHI U paboTta. BHyTpeHH: s
JHEPrus OJHOATOMHOTI'O HJI€ATIBHOIO
rasa

Buasl Terionepenaun

YV nenbHast TENI0EMKOCTD BEIIECTBA.
KonudecTBO TEIIOTHI IpH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOc511e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

33

34

35

36

37

38

39

40

41

42

Terutonepenave. AanadaTHbIM
mpouecc

IIepBblil 3aKOH TEPMOAUHAMUKY U
€ro MpUMEHEHHE K U30IpoLeccam

HeobOpaTtumocTs mporieccoB B
npupone. Bropoii 3akoH
TEPMOJUHAMUKHU

[Tpunun nevicrBus u KII1/]
TETJIOBOM MaIlluHbI

Hukn Kapno u ero KI1{
DKOJIOTHYECKUE TTPOOIEMBI
TEIUIO3HEPreTUKH

Ob6o06maromuit ypok
«MonexynsipHas ¢puznka. OCHOBBI
TEPMOJIUHAMUKI

KonTtponsHas pabora o Teme
«MonexynsipHas ¢puznka. OCHOBBI
TEPMOJIUHAMHUKI

[TapooOpazoBaHue M KOHACHCALMSL.
Hcnapenue u kunenue

AGCOIOTHAS U OTHOCUTEIbHAS
BJIAKHOCTh BO3/1yxa. HachleHHbIi
nap

TBépnoe teno. Kpucraminueckue u
amop(HbIe Tena. AHU30TPONUS
CBOWCTB KpHUCTAIIOB. JKuakue
KpucTauibl. COBpeMEHHbIE
MaTepuabl

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c600a

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6938

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c64d8

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

43

44

45

46

47

48

49

50

o1

[InaBneHue U KpUCTAIUTH3AITHS.
VnenpHas TeIioTa IIaBIeHUS.
CyOnumarus

YpaBHeHUE TEIIOBOro OajaHca

OnexTpuzanus Ten. JNeKTPUIECKU
3apsn. [IBa BU1a SIEKTPUYECKUX
3apsAI0B

[IpoBOAHMKH, AUIIEKTPUKU U
MOJIYIPOBOIHUKH. 3aKOH
COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

B3anmoneiicTBue 3apsaioB. 3aKOH
Kynona. TouyeuHslii anekTpuyecKuit
3apsn

Hanps€HHOCTB 3JIEKTPUYECKOTO
nosist. [IpuHOun cynepno3uuuu
BNIEKTPUYECKUX NoJe. JInnnuu
HaIpPsSKEHHOCTU

PaGoTa cuit 371eKTpOoCTaTHUeCKOro
nois. [Torennuan. PasHocTh
MIOTEHIIMAIIOB

[TpoBOIHUKY U TUINEKTPUKH B
AJNEKTPOCTATUYECKOM I1OJIE.
JusnexkTpudeckasi NpOHUIIAEMOCTb

OnexrpoéMkocts. Konnencatop

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c6708

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6820

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6ced

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6f00

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7018

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7126



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
https://m.edsoo.ru/ff0c7126
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DNEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa. JHEeprus
3apsHKEHHOT0 KOHJIeHcaTopa

JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"

[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMUPOBATHHOTO
amnmapara, CTpyWHOTO TIPUHTEpA.
DIIeKTpOoCTaTUYECKas 3allHTa.
3azeMIIeHHE SIEKTPOIPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHUS €T0
cymiectBoBaHuA. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTka 1enu

[TocnenoBarensHOE, MapayeabHOE,
CMEIIaHHOE COCTMHEHHE
npoBoJHUKOB. JlabopaTtopHas
pabota «M3yyeHrne CMEIIaHHOTO
COCIMHEHUS Pe3UCTOPOBY

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

3akon Oma aJ1s MOTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenue DJ1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS

DIIeKTpOHHAs MPOBOUMOCTD
TBEPBIX METAJUIOB. 3aBUCUMOCTD

0.5

0.5

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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64

65

66

67

CONPOTHUBIICHUS METAJIIIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

DNEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomynpoBoHUKH, UX COOCTBEHHAs
U TIpUMECHasi TPOBOJAUMOCTb.
CaolicTBa p—N-niepexoa.
HOHprOBOI{HI/IKOBIﬂe HpI/IGOpr
DJIEKTPUUYECKUI TOK B paCTBOpax U
pacruiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAs TUCCOLHAIIHUS.
DIIEKTPOIIN3

DJIEKTPUYECKUI TOK B Ta3ax.
CaMOCTOSITENTbHBIN U
HECAMOCTOSITEIBHBIN pa3psij.
Monnus. [lnazma

DJeKTpudecKre mpudopsl U
YCTPOMCTBA U UX MPAKTUYECKOE
npuMmenenue. [IpaBuna TexHuku
0e30macHOCTH

O06o06marmuii ypok
«OJIEKTPOIUHAMUKAaY
KoHnTtponbHas paborta mo Teme
«Qnekrpocraruka. [locTosHHBIN
ANEKTPpUYECKU TOK. TOKHU B
Pa3JIMUHBIX cpeaax»

PesepBHblii ypok. KoHnTposbHas
pabora o Teme "DneKTpoIuHaMHKa"

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

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c82ba

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c86fc

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOc88be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56



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

PesepBublii ypok. O0oOmIaromuit bubmmoreka [IOK

ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

68 4 4


https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Tema ypoka

ITocTossHHBIC MarHUTHI U HX

B3auMoOJIeicTBHE. MarHuTHOE II0JIE.

BekTop MarHUTHON MHIYKIUU.
JIvHUY MarHUTHOW MHAYKIHAH

MarauTHoe 1moJjie MpoOBOJHUKA C
TokoM. OnbIT Dpcrena.
B3anmoneiicTBre NPOBOIHUKOB C
TOKOM

JlaGopaTtopHnast pabora «3yuenue
MarHUTHOTO TIOJISI KATYIIKH C
TOKOM»

JleficTBMEe MarHUTHOTO I1I0JIS Ha

MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.

JlaGopaTtopHnas pabota
«Hccnenosanne neicTBUA
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBEe MarHUTHOTO I10JI Ha

JBUKYIIYIOCS 3apsHKEHHYTO
gactuity. Cuna Jlopenma. Pabora

cunel JlopeHna

DIIEeKTpOMarHuTHasE MHYKIH.
IToTok BEeKTOpa MAarHUTHOM

KoanuecTBO 4acos

Bcero

KonTposabHbie
padoTsI

Jara
IIpakTHyeckue
U3y4eHust
padoThI
1
1

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

but6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c98fe

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c9ac0

bubmunoreka LIOK
https://m.edsoo.ru/ff0c9df4



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

10

11

12

uHaykuuu. O/1C nnaykuuu. 3aKkoH
JIEKTPOMArHUTHOM MHIYKIIUU
®dapages

JlaGoparopHas paboTa
«HccnenoBanue sIBJICHUS
AIIEKTPOMArHUTHON MHIYKIIUN

NHnykTUBHOCTD. SIBIIeHUE
camounaykuu. J/C
CaMOMHIYKIMU. DHEPTUs
MarHMTHOT'O TOJISl KaTYIIKH C TOKOM.
DNEeKTpOMarHuTHOE T0JIe

TexHuueckre yCTpoMcTBa U X
MMPUMCHCHHUC: ITOCTOAHHBIC MAI'HUTHI,
SJICKTPOMArHMuTHhI,
SJICKTPOABUTATCIIb, YCKOPUTCIIA
9JICMCHTAPHBIX YaCTUII,
UHAYKIIMOHHAS TeYb

Ob6o06maromuit ypok «MarautHoe
noJie. DJIEKTpOMarHuTHas
WHTYKIHS

KoHnTtponbHast pabota mo Teme
«MarsaurtHoe 1noie.
DJEeKTPOMAarHUTHAS MHIYKIIHS»

CB00OOIHBIE MEXAHUYECKIE
KoneOanus. ['apmoHUYecKre
KoJieOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUi.
[IpeBpamienue 3epruu

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cals0

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
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
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16

17

18

19

JlaboparopHas paboTa
«HMccnemoBanue 3aBUCHMOCTH
neproa MajibIX KojieOaHuil Tpy3a Ha
HHUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenpHbIi KOHTYD.
CBOOOJTHBIC ICKTPOMArHUTHBIC
KOJIeOaHUs B NAECAIbHOM
K0JIe0aTSIIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKHUMH H
AIIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUU B UI€aTbHOM
KOJIe0aTeTbHOM KOHTYpE

[IpencraBnenHue o 3aTyXaOIUX
KosieOaHusX. BoiHyXIeHHBIC
MeXaHHYeCKHe KoJieOaHus.
Pe3onanc. Beinyx1eHHbIE
3JICKTPOMArHUTHBIC KOJICOaHUS

IIepeMeHHBIH TOK.
CuHyconabHbIN IEPEMEHHBIN TOK.
MoUIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U ICHCTBYIONIEE
3HAYECHHUE CHJIBI TOKA M HAIIPSHKCHUS
Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
JNEKTPUYECKOMN dJHEPTUU
YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOcb820

bubmunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

bubmunoreka LIOK
https://m.edsoo.ru/ffOcbb86

bubmunoreka LIOK
https://m.edsoo.ru/ffOcbd34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
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23

24
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26

3BOHKA, T€HEPATOPa MEPEMEHHOTO
TOKa, JINHUH AJIeKTpornepeaady

DKOJIOTUYECKUE PUCKH IIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynsTypa ncnonb3oBanust
3IIEKTPOIHEPTUU B MOBCETHEBHON
KHU3HU

MexaHu4eckre BOJIHBI, YCIOBHS
pactpocrpanenus. [lepuon.
CkopocTb pacnpocTpaHEHUS U
JuinHa BOJIHEL. [lonepeunslie u
IPO/I0JIbHBIE BOJIHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricora ToHa. TemOp 3ByKa

DNEeKTPOMarHUTHBIE BOJHBI, UX
cBoiicTBa U ckopocTh. [llkama
3IEKTPOMArHUTHBIX BOJIH

[TpuHIUTIBI paTIuOCBS3U U
TeneBuaeHus. Pazsurue cpenacts
cBs3u. Pagnosokamnus

KonTtponsnas padora «Konebanus u
BOJIHBI»

[IpsamonuHEHOE pacipOCTpaHEHUE
CBETa B OJIHOPOJHOM CpeELE.
ToueuHbIil HICTOYHUK CcBeTa. JIlyd
cBeTa

bubmunoreka LIOK
https://m.edsoo.ru/ffOcca54

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOcc6f8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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32

33

34

35

36

OTtpakeHue cBeTa. 3aKOHbI
otpakeHus ceeta. [Toctpoenue
N300paKeHMIA B TUIOCKOM 3epKaie

IIpenomiuenue ceera. IlonHoe
BHYTPEHHEE OTPaKEHUE.
[IpenenbHbIi yroma noaHoro
BHYTPEHHETO OTPa)KECHHUS

JlaboparopHas pabota «3mepenue
MOKA3aTesl MPEJIOMIICHHS CTEKIIa

JIunzel. [TocTpoenune n300pakeHuit
B InH3€e. POpMyJia TOHKOHN JTUH3BI.
YBenuyeHue JTuH3bI

JlaGopaTtopHnas pabota
«Hccnenosanue cBONUCTB
M300paKCHUH B JIMH3AX

Hucnepcus cBera. CroxxHbI cOCTaB
6emnoro csera. Lger. JlaboparopHas
pabora «Habmronenue aucnepcuu
CBETa»

WnTepdepennus cera. Judpakuus
ceta. JluppakiuonHas pemerka
[TonepedHOCTh CBETOBBIX BOJIH.
[Tonsipuzanus cBera

OnTuueckue mpuOOPHI U yCTPOUCTBA
1 yCIIOBUS UX O€30IacHOTO
NPUMEHEHHS

I'panuubl mpuMEHUMOCTH
KJIACCUYECKON MEXaHHUKHU.

bubmunoreka LIOK
https://m.edsoo.ru/ff0cd4e0

bubmunoreka LIOK
https://m.edsoo.ru/ffOcd7f6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOced22

but6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

bubmunoreka LIOK
https://m.edsoo.ru/ff0cf862



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
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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40

41

42

43

44

ITocTynatsl cienuanbHOU TEOPUU
OTHOCHUTEIIBHOCTH

OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTHU. 3aMeJICHHE
BPEMEHU U COKpAIICHUE JTUHBI

DHEPrus ¥ UMITYJIbC
pENATUBUCTCKOM yacTullbl. CBA3b
MacChl C SHEPTUEeH U UMITYJIbCOM.
DHeprust NoKos

KoHnTtponbhas padora «OnrTuka.
OCHOBBI CIEUATIBHON TEOPUH
OTHOCUTEIIbHOCTH

®otonbl. Dopmymna I1nanka.
DHeprus U UMNyJabC POToHA
OTKpbITHE U UCCIIEIOBAHUE
dororddekra. OnbiTe A. T
CroneroBa

3akonsl pororddexra. YpaBHeHUE

OuHmreitHa i poroaddexra.

«Kpacnas rpanuna» gotorddexra

Jasnenne ceera. OnbrTol I1. H.
JleOeneBa. XuMHUYECKOE IEHICTBUE
cBeTa

TexHu4eckue ycTpoiucTsa u
MPAKTUYECKOE IPUMEHEHHE!
dboTosneMeHT, GOTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO/

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOcfel6

but6mmoreka [IOK
https://m.edsoo.ru/ffOcffc4

but6mmoreka [IOK
https://m.edsoo.ru/ff0d015e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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Permrenne 3aga4 mo reMe «DJIEMEHTHI
KBAaHTOBOU OITHKU)

Monens aroma Tomcona. OTBITEL
Pesepdopna o paccesauro o-
yactull. [[nanerapuas moaens atoma

ITocrynarsr bopa

W3nydenue u nornomeHue GoToHOB
IIPU [IEPEXOJI€ aTOMA C OJITHOTO
YPOBHsI SHEPrUU Ha Apyrou. Bunbl
CIIEKTPOB

BoHoBEIE cBOiicTBa YyacTUIl. BOJIHEI
ne bpoins. KopnyckynspHo-
BOJTHOBOM yasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YEeHUE

OTKpBITHE PATOAKTUBHOCTH.
OmneiTer Pesepdopaa mo
OTIpENIeJIEHUIO COCTaBa
PAAUOAKTUBHOI'O U3JTYYCHUA

CgoiicTBa anbda-, 6era-, raMmma-
u3nydeHus. Bnusgaue
PaAMOAaKTUBHOCTH HA KUBBIE
OpTaHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnel. Anbda-pacmna.
DNIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['aMma-uznydeHue

OHeprus cBA3U HYKJIOHOB B SIIpE.
Snepublie peakuuu. A nepHbii

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0d0302

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

but6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

but6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1162

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0d1356



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
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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peakrop. [Ipo6ieMbl, TEPCIIEKTUBEIL,
9KOJIOTUYECKHE aCTICKTHI SCPHOM
SHEPIreTUKU

OnemeHTapHble YacTULIbl. OTKpBITHE
no3uTpoHa. MeTo1bl HAONIOACHUS U
PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyrieli cron
«DyHIaMEHTAIbHBIE
B3auMoJeicTBUA. ENUHCTBO
(bU3UYECKON KapTHUHBI MUPa»

Bun 38é3nnoro He6a. Co3Be3aus,
SIPKHUE 3BE3IbI, IJIAHETHI, KX
BuMoe aBrxkenne. ConHevnas
cucreMa

Connue. ConHeuHas akTUBHOCTb.
Ncrounuk sneprun CosHua 1 3BE311

3BE3bI, UX OCHOBHEIC
XapaKTEpUCTUKU. 3BE3/1bI IJIaBHOU
1oCJIe10BaTeNbHOCTH. BHyTpeHHEE
cTpoenue 3B€311. CoBpeMEHHbIE
IIPEJICTaBICHUS O IPOUCXO0XKIEHUH U
sBosrornu CoJIHIA U 3BE3T

Mineunsiii [1yte — Hama
T'amaktuka. [TonoxxeHue u JBUNKECHUE
Comnnna B N'amaktuke. ['anakTuky.
UYéEpHble ABIPHI B sIpax rajlakTHK

Bcenennas. Pazberanue rajgakTuk.
Teopus boiubIoro B3peIBa.

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



https://m.edsoo.ru/ff0d0e38
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63

64

65

66

PenukroBoe uznyueHue.
MeraranakTuka

Hepemennsie npobiaembl
ACTPOHOMHH

KoHnTtposbHas pabota «DJIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI)

Ob6o6maromuit ypok. Ponb pusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIHMAILHON 1
ATUYECKOH chepax NeaTeTbHOCTH
yeJioBeKa

O6o6mmaromuii ypok. Pois u Mmecto
(GU3UKY 1 aCTPOHOMUU B
COBPEMEHHOM HayYHOUN KapTUHE
MHpa

Ob6o6maromuit ypok. Posb
¢du3nveckoil Teopun B
(GOpMHpPOBAHUY TIPE/ICTABICHUI O
(bU3UYECKON KapTHHE MUpPa

O6o6mmaromuii ypok. Mecrto
¢u3nUecKoil KapTHHBI MUpPa B
0011eM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
MPEJCTABICHUIN O IPUPOJIE
PesepBHBIi ypok. MarHutHoOE 1ose.
DJeKTpoOMarHuTHAsE MHTyKIIUS



PesepBublil ypok. Ontuka. OCHOBBI

67 CIeNUaIbHON TEOpUHU 1
OTHOCHUTEIBHOCTHA
Pesepurrii ypok. KBanrosas pusuka.
68 3H€1\I/I)GHTBI};IPCT OHOMMHU U t 1 Bubmiorexa LIOK
p https://m.edsoo.ru/ff0d1784
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME o8 4 !


https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Gusuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. nox
penaxiueii [TapdenteeBoit H.A., AkirmonepHoe o6mecTBo «M3marenscTBo

«IIpocsemenue»

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bubmoteka [IOK
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