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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHUN W TpeOOBaHUU K pe3yJsibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3zoBaTeIbHON Mporpammbl, mnpeacTaBieHHbXx B OI'OC
COO, a Ttakxke c yu€roM deaepaibHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLETILIUMA TpenojiaBanus yuyeoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHMu3alUsIX Poccuiickon denepauuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBarebHbIE NPOrPAMMBI.

Conmepxanue mnporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOydaromuxcs 10—11 knacco npu oO0ydueHun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO TOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM GI'OC COO K mmaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yiIbTaTaM OOyUCHHsI, a TAKKe
YYUTHIBAET HEOOXOIUMOCTh peah3aIlii MEXIPEIMETHBIX CBS3eH (U3UKUA C
€CTECTBCHHO-HAYYHBIMU yU4E€OHBIMU MIpeIMeTaMu. B Hell onpeaenstoTcss OCHOBHBIE
1EeIM u3ydeHus: GU3MKHU Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHusl, MIaHUPYEMbIe
pe3ynbTaThl  OCBOEHUS Kypca (PU3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no pusmke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3MKU Ha 0Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUSs;

e cozepkaHue yueOHoro npeamera « Du3nkay 1o rojgaMm 00ydeHusl.

dusnka Kak Hayka O HamOoJiee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAs B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomemM Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUTsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHUM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
busudeckoir reorpadueir u actpoHommer. lcmonp3oBaHWE W aKTUBHOE
npuMeHeHne (OU3MYECKUX 3HAHWA  OMNpEACNIeT XapakTep MW pPa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B chepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHsI HOBBIX MAaTEPHUAJIOB C 3aJaHHBIMH CBOMCTBAMHM U Apyrux. M3yuyeHue
(bU3UKKM BHOCUT OCHOBHOM BKJIa/1 B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydJaromuxcsi, B (OPMUPOBAHHE yMEHUN MPUMEHSATH HAYYHBIA METO
MO3HAHUS MIPHU BBITIOJHEHUU UMHU YUYE€OHBIX UCCIIEIOBAaHUMN.

B ocHOBY Kypca ¢pu3uku Jj1s1 ypOBHSI CpeJIHEro 001Iero o0pa3zoBaHus MOJ0KEH
PAI UaeH, KOTOPhIE MOKHO PACCMATPUBATh KaK IMPUHIIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuaj U3 BCEX pa3eioB (U3MKH, BKIIOUYAET KaK
BOIIPOCHI KJIACCUYECKOH, TAK U1 COBPEMEHHOM (DU3HUKHU.



Hoesn eenepanuszayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0beMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sABisercs
(dbopMupOBaHUE MPEACTAaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanmzanusi NOpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIHMana (PU3MYECKONM HayKH, OCMBICICHHE CBA3H Pa3BUTUS
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHYECKIMU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuxnaonou nanpaesnennocmu. Kypce du3uku mpemnoiaraet 3HakoMCTBO
C IIMPOKUM KPYroM TE€XHMUYECKHUX U TEXHOJIOTMUECKUX IMPHIOKEHUH NU3YyYEHHBIX
TEOPUH U 3aKOHOB.

Hoes »osxonocusayuu peanusyercs TMOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHM U TEXHOJOIHH, a Takke 00CYyXIECHUA
npo6JieM palMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30M1aCHOCTH.

CTep>KHEBBIMHU JJIEMEHTAMHU Kypca (PU3MKH HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus SABISAIOTCSA (pu3mueckue Teopuu (POopMUPOBAHUE TPEICTABICHUNA O
CTPYKTyp€ NOCTPOEHUsl (PU3HUECKON TEOPUH, POJIH (PyHAAMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IIPEJICTABICHUSX O IIPUPOJIE, IPAHULIAX IPUMEHUMOCTH
TEOpUH, JIJIs1 ONIMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUHN U MPOLIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOJAX0 B Kypce (PU3UKH peallu3yeTcsl MPEexe
BCEro 3a CYET OPraHU3alUU 3KCIEPUMEHTAIBHON JESATEbHOCTH O0YyYaroUIUXCs.
Jli1g 6a30BOro ypoBHS Kypca PU3UKU — 3TO UCIOIb30BAHUE CUCTEMBI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00PaTOPHBIX padOT, KOTOPHIE B IPOrpAMME
no ¢u3nKe OObEIUHEHBI B OOLIUI CIHUCOK YYEHHUECKHUX IMPAKTUYECKHUX pPadoT.
Boigenenne B yka3aHHOM mepedyHe JabopaToOpHBIX pPadOT, MPOBOAMMBIX JUIS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIIETCA yYaCTHUKAaMU 00pa30BaTeIbHOro IMpolecca
UCXOsl U3 OCOOEHHOCTEN IUIAaHUPOBAaHUS W OCHAIleHUs KaOuHera usuku. Ilpu
3TOM OO0ECNeunBaeTcsi OBJAJACHHE OOYYAaIOIMIMMHCS YMEHHUSIMH IPOBOAMTH
KOCBEHHBIE H3MEPEHHUS, HMCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MIOCTaHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonblioe BHUMaHKE yJIESETCS PELIEHNIO paCUETHBIX U KAUECTBEHHBIX 3a]1a4.
ITpu 3TOM A1 pacu€THBIX 3aa4 IPUOPUTETOM SIBJISIFOTCS 337a4u € SIBHO 33JJaHHOU
¢uznyeckoil MOZeNbl0, TO3BOJIAIONINE NPUMEHATh W3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUpPYs 3HAHUS U3
pasHbIX pa3zaenoB. [lig KaueCTBEHHBIX 3a7a4 IPUOPUTETOM SBIIIOTCS 3a/laHusl Ha
0OBsICHEHHE MPOTEKAaHUA (U3NUYECKUX SBJICHUH M IPOLECCOB B OKPYKAIOIIEH
AKU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJEAM MJI1 CHUTyallMd IpPaKkTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.



B cootercTBuu ¢ TpedoBanusiMu @I'OC COO k MaTepuabHO-TEXHUIECKOMY
obecrnieueHnI0 y4eOHOro mpouecca 0a30BbI ypOBEHb Kypca (PU3MKH HAa YPOBHE
cpenHero oémero oOpa3oBaHMSA JOKEH M3y4aThCsl B YCIOBHUSX MPEIMETHOTO
KaOuHeTa (U3MKM WM B YCIOBHUSIX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTEeCTBEHHO-HAYyYHOT0 1ukKiIa. B kabuHere GU3UKH JODKHO OBITH HEOOXOIUMOE
nabopaTtopHoe 0OOpyZOBaHUE ISl BBIMIOJHEHUS YKa3aHHBIX B TPOrpaMMe IO
¢u3MKe yIeHUYECKUX MPAKTUYECKUX PaboT U IEMOHCTPAIIMIOHHOE 000pYyI0BaHHE.

JlemoHCcTpanmoHHOE  000pyanoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH  C
NPUHIIAIIOM MUHUMAIBHON JOCTAaTOYHOCTH U O0OECHeYMBAaeT IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JEMOHCTpAIUi Jis
WCCJICIOBAHMSI  WM3y4YaeMbIX  SIBIEHUA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHU.

JlabopatopHoe 00OpymOBaHHE [JIi YYEHWYECKUX TNPAKTHUECKUX paboT
dbopMupyeTcsi B BHJIC TEMAaTUYCCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
7a060paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIIOTOBBIX M IU(POBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPUH.

OCHOBHBIMU TIETISIMU U3Y4CHUS (PU3UKHU B OOIIEM 00pa30BaHUU SBISIFOTCS:

e (opMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTyAIbHBIX W TBOPYECKUX
CIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (popMHUpOBaAHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK Pe3yIbTaTa H3yueHHUsI OCHOB
CTpPOCHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
du3MYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

e (opmupoBaHue TpenCTaBICHUNW O PONM (PUIMKHU IS PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTxeHne 3TUX Lenel 00ecreuynBaeTCsl peluleHHeM CIeAYIOUINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKH Ha ypPOBHE CPEHETO 00IIero 0opa3oBaHus:

e MpHUOOpETEHHE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHsIX, BKIIOYAs MEXaHWKY, MOJEKYISIPHYIO (U3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHY;

e (dopMupoBaHWE YMEHHMI TPUMEHATH TEOPCTHUECKUE 3HAHUS IS
oOBbsicHEHUST (PHU3UYECKUX SBICHUA B TPUPOJAE H IS TPHUHATHA
MPAKTHYECKUX PEIICHHUI B MOBCEAHEBHOMN KU3HM,



e OCBOCHHME CIOCOOOB pEIICHUS pa3IUYHBIX 3aJad C SBHO 3a/laHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3aanue (HU3MUECKON MOJIENH, aICKBaTHOW yCIOBUSAM 3a/1auH;

e TMOHMMaHUE€ (U3MYECKUX OCHOB M MPUHIUIIOB JACUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSIHUS HA OKPYKAIOILILYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIM3a W HHTeprpeTanuu MHGOpMaIi,
onpeeseHus] JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCJIOBHMU Jisi pa3BUTHS YMEHUH NMPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenue ¢usuku (6a30Bblii ypOBEHb) Ha YpPOBHE CPEIHErO OOIIETo
obpazoBanus otBojauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMMe no (U3MKE IMepeueHb J1abOpaTOPHBIX H
IPAKTUUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YUHMTENb JI€JdaeT BbIOOD
IpOBEJCHUS J1a0OpaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAMBHIYaTIbHBIX
0COOEHHOCTEH 00yJarOIIUXCS.



COJEPXKXAHME OBYUYEHUA
10 KJTACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbl NO3HAHUSA OKPYIKAOILIETO
Mupa. Posb 3KcriepuMeHTa U TEOPUU B IIPOLIECCE TO3HAHMS ITPUPOBL. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue (u3MUeCKUX SIBIEHUN U mpoueccoB. HaydHble rumortesbl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[TpuHIMIT COOTBETCTBHUS.

Ponp u mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUYKCHMS.
Cucrema otcuéra. Tpaekropus.

[lepemetienre, CKOpPOCTb (CpPeoHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHHE MAaTEepUANIbHOW TOYKH, MX NPOCKIMHU HA OCH CHUCTEMbI KOOPAHUHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMElICHUs
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoOonHoe najieHue. Y CKopeHre cBOOOHOIO MaJIeHuUS.

KpuBonnHeitHOE IBMKEHUE. [[BHKEHNE MaTEPUATIBHON TOYKU IO OKPY>KHOCTH
C TOCTOSIHHOM MO MOJIYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAsA CKOPOCTb.
[lepuon n wactora obpamieHus. LleHTpocTpeMUTEIPHOE YCKOPECHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBH>)KCHUE CHAPSIOB, LIEIHbIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTPAUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpazoBanre IBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOrO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



W3mepenue yckopeHusi CBOOOHOTO MaJAeHHS.

Hanpagiienue ckopoCTH 1pu IBUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3yueHre HEPaBHOMEPHOTO ABMIKECHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHne COOTHOLICHUSI MEXAY IyTAMH, NPOWUJICHHBIMHA TEJIOM 3a
IIOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

M3yueHne NBUKEHUS IApUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyammn  otHocuTensbHOCTH  [ammnes. Ilepeeii  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cyneprno3uuuu cuil. Bropoii 3akon HerotoHa mjist
MaTepUagbHOW TOUKU. Tpernit 3aKkoH HproTOHA 111 MaTEpUATIbHBIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tsokectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckojibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJbKEHUS U cwiia TpeHus nokos. Koaddumment tpenus.
Cuiia conpOTUBIIEHUS MPU JIBUKEHUU TEJA B AKUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpauleHusa. [lnewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: MOIIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbl YIIPYTOCTHU OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBeCHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HccenenoBanne yciioBUM paBHOBECUS TBEPAOIO TeEJd, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3akonwl coxpanenus 6 MexaHuke

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEPUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE ABUXKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOYku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUs yIpyro
nedhopMupoBaHHON NPYKUHBL. [ToTeHIManbHAas SHEPTUs Tea BOJIMU3HU OBEPXHOCTU
3emun.

[loTeHmumanpHpie W HENMOTCHIHaIbHBIE  cuibl.  CBsi3b  paboOTHI
HEMOTEHIMAIBHBIX CHJI C ©3BMEHEHUEM MEXaHUYECKOU SHEPTUU CUCTEMBI TE. 3aKOH
COXPAHEHUS MEXaHUYECKON YHEPTHM.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuUYeCKHE YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydenne abCOIIOTHO HEYNPYroro yiapa C MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXAaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgekyasipHast QU3MKa U TEPMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoOJEnu CTPOEHUsl Ta30B, XUIAKOCTEU U
TBEPBIX 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.



Mogens wupeanbHoro raza. (OCHOBHOE ypaBHEHHE  MOJICKYJISAPHO-
KHHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CPEIHEW KHWHETUYECKOM SHEPIUMM TEIUIOBOrO JBWXKEHUS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mponeccsl B UAECATBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe MPENCTaBICHHE H30MPOIECCOB: HM30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OnbeIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nurocTpupyronas Mpupoay JaBJICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS HICAIBHOTO Trasa,
U30IIPOLECCHI.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBI, ABJICHUS U TEMIEPATYPbl BO3/lyXa B HEH.

HccenenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMmoanHamMuueckass cucrema. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl € u3Menenus. KoandectBo Temnotel U padbota. BHyTpeHHsis
SHEPrusi  OAHOATOMHOrO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3JIy4eHUE. Y IeJibHasi TEIIOEMKOCTh BEIlIECTBA.
KosnuecTBo TEIIOTh NpH TEIIONEepeaye.

[Tonsitue 00 aamuabatHoMm mpouecce. I[lepBbli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOHa TEPMOJMHAMHMKH K H3ompoieccam. ['padpuueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTuMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamuHaxX. KoadduimeHT monae3Horo
nevctBus TtemnoBoil mamuHbl. [Hukn KapHo u ero kosdduumMeHT Mnojae3HOro
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHHE: JIBUTaTEINb
BHYTPEHHET0 CrOpaHus, ObITOBOW XOJOJMIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPruM Tejla IPU COBEPIICHUU PaOOThI: BBUIET
npoOKK K3 OYTBUIKM IOJ JEHCTBUEM CXATOro BO3/AyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3MeHeHue BHYTPEHHENW 3HEPTUH (TEMITEpaTyphl) Tela MpU TEIUIoNepeaaye.

OmnbIT 110 a1Ma0aTHOMY PaCLIMPEHUIO BO34YyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, IBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBATATEJIS.

Yuenuueckuu sxcnepumenm, nabopamopHuie pabonol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpazoBanue n koHaeHcauus. McnapeHue n xkuneHue. AOCOIIOTHAsS U
OTHOCHUTENbHASA BJIAXHOCTh BO3Ayxa. HacelmenHeli nap. YaenpHas TemuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHHSI OT 1aBJICHUSI.

Tsépnoe teno. Kpucramimueckue u amopubie Tena. AHU30TPOIUS CBOMCTB
kpucramioB. JKunkue xpucramuisl. CoBpeMeHHble Marepuansl. [lnaBinenue nu
KpUCTaJIM3anus. Y ienbHast Teriora miasiaeHus. Cyoaumanust.

YpaBHeHue TerioBoro OanaHca.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IIPUMEHEHUE: TUTPOMETp U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU ITOIYYEHUSI COBPEMEHHBIX MAaTEpHAIIOB, B
TOM YHCJIC HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX NIAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

Crioco0bl U3MEpPEHUS BIAKHOCTH.

HabiroieHue HarpeBaHus U MJIaBJIEHNUS KPUCTAIIIMYECKOIO BEIECTBA.

JleMOHCTpanusi KpuCTaIoB.

Vuenuueckuui sxcnepumenm, nabopamopHuie pabomol

N3mepeHne OTHOCUTENBbHOM BIIAJKHOCTH BO3YyXa.

Paznen 4. JinekrpoanHamuka
Tema 1. Inekmpocmamuxa
OnekTpusanus Tei. JNEKTPUIEeCKUi 3apsa. [[Ba Buaa 3JIEKTpUUYECKHX 3apsiI0B.
[IpOBOIHMKHM,  AMDIEKTPUKM W IOJYIPOBOJHHUKH. 3aKOH  COXpaHEHUs
IEKTPUYECKOTO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUUECKUI 3apsil.
Onextpuyeckoe 1nosie. Hamnpsok€HHOCTH  3yekTpuueckoro motisd.  [IpuHnun



CYNEPIIO3UIUU 3IEKTPUUECKUX MOose. JIMHUM HanpsHKEHHOCTH 3JIEKTPHUYECKOIO
OJISL.

Pabota cuit anekTpocratudeckoro nosis. [lorenmnuan. PasHocTh mOTEHITMATOB.
[IpOBOAHUKN W JHUBJIEKTPUKHA B D3JIEKTPOCTATHYECKOM Tosie. [[uanexkrpuueckas
MIPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE JJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KONMPOBAJIbHBIN annapar, CTPyHHBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3anmoneiicTBrE HAYIIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM I1OJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIIEKTPUKY B 3IEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomoi

N3mepeHne 2neKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii 21ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
IIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUia WM BHYTPEHHEE CONPOTUBIIEHHWE HCTOYHHMKA TOKA.
3akoH Oma i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMIepaTypbl. CBEPXITPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CobOcTBeHHas U [pUMECHas IPOBOJIMMOCTh
OJIyIpOBOJHUKOB. CBoicTBa p—n-niepexoia. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOINTUYECKAS TUCCOLMALUs. DIEKTPOIIN3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN O/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN IUO/, TaJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUIlbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYCHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Cwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TNOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3y4yeHnue cMenaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEH CUJIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmroenue 3nexTpoimsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro ypoeHsa B 10 kjacce OCyIIECTBISIETCS C
Y4ETOM COAECPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MAaTEMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbId (PakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIus,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIMU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupoje, Auddysus, ocMoc,
TEII00OOMEH KMBBIX OPraHU3MOB (BUJIBI TEILIONEpPEAayuH, TEIUIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs Macca, TEILIOBBIE CBOMCTBA TBEPABIX TEII, JKUJIKOCTEH U ra3oB,



JIIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLMALNA,
rajbBaHUKA.

l'eoepaghus: BIaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHHEM MEXaHU3MOB,
y4E€T TpEHUS B TEXHUKE, NOJAIIUITHUKH, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYIHE), JIBUIaTelb BHYTPEHHEIrO
Cropanusi, naposas TypOuHa, OBITOBOI XOJOAWUIBHUK, KOHAULIMOHEP, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHUAlOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIH IPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. In1eKMpPOMAZHUMHAA UHOYKYUSA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. BekTop MarHuTHOM MHAYKUWH. [IprHIMIT Cynepno3uuuy MarHUTHBIX TOJIEH.
JIlvanm MarHuTHOM WHAyKUuMH. KapThHa JIMHUKA MAarHUTHOW WHAYKUHHU TIOJIS
MTOCTOSTHHBIX MAarHUTOB.

MaruutHoe 1O0J€ NPOBOJHHKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBre NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBJIeHUE. [[BUKEHHUE 3apsSKEHHON YaCTULIBI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenua.

SIBeHne AneKTpoOMarHuTHOM HMHAYKIUU. [IOTOK BeKTOpa MarHMTHOM
UHIYKIUU. ODJIEKTPOJBIKYIAsi CUjla HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexktpuueckoe 1mose. OIJEKTPOIBHXKYILAs CUJla HHAYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MAarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTb.  SIBIIEHME CaMOMHIYKLIMH. OJEKTPOJBMXKYIIAsA  CHUia
CaMOWHIYKIIUH.

DHEPrusi MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTBHI, DJIEKTPOIABUraTENIb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHIYKIIMOHHAS T1EYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MTy4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIUX MAarHUTHOTO TTOJIS.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cumel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBieHune AIIeKTPOMAarHuTHOW UHIYKIIAH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUIIbBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Yuenuuecxuii sxcnepumenm, 1abopamopHwle pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KaTYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonunyeckue konebanus. [lepuoa, yacrtora, amrmumryga u ($aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4YECKUHA MASTHUK. YPaBHEHHE TaAPMOHHYECKUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHWYeCKUMU |
AJIIEKTPOMAarHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPIUU B UJI€ATBHOM KO0JIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyeOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennpiii  TOK. CHUHYCOHMIAJIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE NEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCEIHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE NPUMEHEHHUE: DIICKTPUUYECKHIM
3BOHOK, TEHEPATOP IMEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepeiay.

Llemoncmpayuu

HccnenoBanre mnapaMeTpoB KOJEOATEIBHONW CHUCTEMBI (MPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



HabGmronenue 3aryxaronimx Kojie0aHu.

HccnenoBanue cBOWCTB BIHYXKICHHBIX KOJIeOaHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOAHUS.

OcuuorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HAIPSKEHUS] OT BPEMEHU) UIs
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1ocnenoBaTeNbHOM COCOMHEHMM PE3UCTOPA, KaTyIIKU
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopeinb TuHUM IIEKTPOIIEpEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanue EpEMEHHOTO TOKA B LIETIH U3 MTOCJIEI0BATEIBHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoMaAZHUMHbIE 60JIHbL

MexaHnuyeckne BOJIHBI, YycioBHsS pacnpoctpaHeHus. llepuon. Ckopoctb
pacnpocTpaHeHusT W JUyIMHA BOJIHBL. [lomepedHble W MPOJOJIbHBIE BOJIHBI.
NnTepdepenius u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenTanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHME, MPEIOMIIEHHUE, MOJSpU3auus, AUudpakuus,
uHTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [I[pUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHLIMIBI paguoCBs3U U TeneBuaAcHusA. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakiiuy MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KoJieOaHU.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPEJIOMIICHUE,
noJisipu3anus, 1udpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacCIpOCTpAHEHUE CBETAa B
OJHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoeHue nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

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

Hucnepcus cBeta. CiioxxHbIi cocTaB O6enoro cBeta. LBer.

Cobuparoniye 1 paccenBaroye JUH3bL. ToHKas J1uH3a. DOKYCHOE pacCTOSIHHUE
U ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoeHne n3odpakeHuid B cOOMparONINX U
paccenBaromMX JuH3ax. @opMyia TOHKOM JIMH3bI. Y BEIUYEHUE, JaBAEMOE JINH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. HWHTtepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX NCTOYHHUKOB.

Hudpaxuus cBera. JludpakiumoHnHas peméTka. YCJIOBHE HaOJI0ICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  TMAJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IMPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBIA almapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TOTSPOUI.

Llemoncmpayuu

[IpssMONIMHEHOE pacCHpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpBHI.

[lonHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU! B JTMH3AX.

Mopaenn MUKpOCKOIa, TEJIECKOIIA.

HaGmronenue natepdepeHnm cBera.

HaGmronenue nudpakiuu cBera.

Hab6mronenue nucnepcun cBera.

[lonyuyeHne cnekTpa ¢ MOMOLIBIO IIPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

M3mepenne nokasaress npesioMIICHNs CTEKIIA.



HccnenoBanue cBOWCTB M300paKEHUH B JIMH3AX.
Hab6mronenue nucnepcun cBera.

Pa3znesn 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCUTEILHOCTH

[ paHUIIBI TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [locTymaTe! cienuanbHOM
TEOPUU OTHOCHUTEJIBHOCTU: MHBAPUAHTHOCTH MOJYJII CKOPOCTH CBETA B BAKYYME,
IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH M COKpALCHUE
JUIVHBI.

OHeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ PHEPruer U UMIYJIbCOM PEISATUBUCTCKOM YaCTHUIbl. DHEPIUs
IIOKOSI.

Paznea 7. KBanToBasi pusuka

Tema 1. Dnemenmul KEAHMOBOU ONMUKU

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

OtkpeiTre u uccnenoBanue Gororpdexra. OnbiTet A. I'. CroneroBa. 3akOHbI
dororddekra. YpaBHenue OiHmTerHa st portorddekra. «KpacHas rpaHuiia»
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE NEMCTBUE CBETA.

TexHuyeckue yCTpOWCTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
doromatuuk, conHeuHas 6aTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doto3PpdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.

Ceeroguo.

Conneynas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHuIO 0 -4acTHLI.
[Inanerapnas mozpens aroma. [loctynmatel bopa. M3nydenune u mnorsonieHue
($OTOHOB TpM mepexojie aToMa C OJHOTO YPOBHsS SHEPruM Ha Apyroil. Bums
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BosiHoBBIE cBoOMicTBa yacTull. Bosnbl ne bpoitnsa. KopryckyisipHO-BOJITHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYXJIECHHOE U3JIyYCHHUE.

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

Jlemoncmpayuu



Mopenb onbiTa Pezepdopna.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
HaGumronenue nuHedvaTbIx ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
Hab6mronenue nmuaeidaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JI0KA3bIBAKOIIME CIOKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paauoaktuBHOCTU. OnbITh Pezepdopia o onpeneneHuto cocraBa paiioakTUBHOTO
uznydyenus.  CoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BrnusHue
PaJMOAKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbiTHE TIpOTOHA W HeuTpona. Hykimonnas mopens siapa IeiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tornsl.
Anbda-pacnag. OJIEKTPOHHBI W TO3UTPOHHBIM Oera-pacnan. ['amma-
U3JTydeHHe. 3aKOH PaJIMOAKTUBHOI'O pacraja.
OHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT macchl siapa.
Snepneie peakunu. [lenenue u cuHTes auep.
Anepuwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHOM SHEPrETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKMU.
OnemeHTapHble YaCTULbI. OTKPBITHE TO3UTPOHA.
MeTo/1p1 HaOIIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUII.
®dyHaMeHTallbHbIE B3auMOJieicTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpouCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buiibcona, sinepHblit peakTop, aToMHasi 6omoa.
Llemoncmpayuu
CU€TYrK MOHU3HUPYIOLINX YACTHUL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. DiemMeHTBI aCTPOHOMEUM M aCTPOPU3UKHU

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

Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, MUX BHUIUMOE
JBUYKEHUE.

CosHeuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. MctouHuk sHeprum CoiHua U 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU. Jlnarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTbY». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTb» JUIs 3BE37 TJIABHOW IIOCJIEN0BATEILHOCTH. BHyTpeHHEe CcTpoeHue



3BE€311. COBpEMEHHBIE MPECTABICHUSI O MPOUCXOKIAECHUU U 3BOJonMU CoJHIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunstii Ilyte — Hama I'anaktuka. [lonoxxenue u nuxenue CoJsiHLIA B
[Nanaktuke. Tunsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AIpaAX
TaJIaKTHK.

Bcenennas. Pacmmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE N3nydeHue.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIA30M C HCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEBEPHOro MOJyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JlyHsl, muranet, Mieunoro I1ytu.

O0o0marmnee NOBTOpPeHUE

Ponr ¢usumkn w acTpoHOMHUHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M TUYECKOH chepax JACsITSIIbHOCTH YeTI0OBEKa, POJIh U MECTO (PU3UKH 1
ACTPOHOMHUU B COBPEMEHHOW HayYHOUN KapTHHE MUPA, pojib (PU3UUECKON TEopUuu B
dbopMHpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON
KapTUHBI MUpa B OO0MIEM Py COBPEMEHHBIX  E€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 06a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YU4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYYHOIO
NO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, runoresa, Quanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pemIEHHE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHUH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
MPOU3BOJHBIC DBJIEMEHTAPHBIX (PYHKIUH, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpe/eeHue MIONIaaAH IITOCKUX GUryp U 00bEMa Tell.

buonoeus: »nexTpuueckue SBICHUS B JKUBOW Mpupoje, KonebaTenbHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIE, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
TEJ, MEXaHW3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPATIbHBIN aHAIN3.



l'eocpaghus: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX PYII,
doTochEMKa 3eMHO MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHU.

Texnonocus: JIMHAKA DJICKTPOIEpeNady, TIEHEpPaTOp IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLIUOHHAS II€Yb, pajap, pPaJluONPUEMHHUK, TEJIECBU30D,
aHTeHHa, TenepoH, CBY-neub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHe4Has OaTapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOTO Tpenmera «®Du3nWKa» HA YPOBHE CpPEIHETO OOIIEeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECHIEUUTH JOCTHXKCHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEAMETHBIX 00Pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS y4eOHOro npeamera «OU3nka» AOTKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMUXCAd PYKOBOJCTBOBATHCA
c(hOpMUpPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINM, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHWH, COOTBETCTBYIOIIHMX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alui OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHON IESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUIINH O0YJAIOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYNPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHE B3aMMOJICICTBOBATH C COLIMATIbHBIMU HUHCTUTYTaMH B COOTBETCTBUHU C
X QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUNCKOMN IPa’KIaHCKON WACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOWIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCIIE B
JEATEIIBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOIO OYAYIIETo;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npUCyLIEro (pu3nyeckoil HayKe;

5) TPy10BOT0 BOCIIMTAHMSI:



UHTEPEC K pa3luyHbIM cdepaMm npodeccuoHANbHON NeATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOI M TEXHUKOW, yMEHHUE COBEpIIATh OCO3HAHHBIN BHIOOD
Oymyie mpodeccuu 1 peaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(U3KMKYN Ha IPOTSKEHUU BCEH KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIBTYPBl, OCO3HaHHE TJ100aJIbHOTO
XapakTepa dKOJOTMYECKHUX IpooiIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ICHCTBUN B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHMA 1EJIeW YCTOMYUBOIO Pa3BUTHUS YEJIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUHU 10 (DU3HKE;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3y4eHUs (PU3UKHU OCYUIECTBIATH IPOEKTHYIO U UCCIIEOBATENBCKYIO I1€ITEIbHOCTD
WHIUBUyaJIbHO U B TpYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaTh  MPoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh eI JEATEIbHOCTH, 3aJlaBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJISAITH  3aKOHOMEPHOCTM W IMPOTUBOPEYUS B  PacCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalv3a UMEIOIIUXCS
MaTepHUaJIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUHN JEATEIBHOCTH;
KOOPJAMHUPOBATH U BHITIOJHATH PA0OTY B YCIOBUSX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KJIIOUEBBIMU IOHATUAMU U METOJAMU
(bu3nYeCcKo HAYKH;



BJIa/IETh HaBbIKAMU Y4eOHO-MCCIEA0BATEIHCKON U MPOEKTHOMN AESITEIbHOCTU
B 005aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETbHOMY HOUCKY
METOJIOB peUIeHHs 3ahau (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B MIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluy, MPeoOpa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCJIE MIPH CO3JJaHUM YUeOHBIX IPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISATh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus], HaXOIUTh apIYMEHTHI JJIs T0Ka3aTeIbCTBAa CBOUX
YTBEPKICHHM, 3a71aBaTh NapaMeTPhl U KPUTEPUU PELICHUS;

aHAJIM3UPOBAaTh MOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJaud B 0OpazoBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE IPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETb NEPEHOCUTh 3HAaHHUA MO (PU3UKE B MPAKTUYECKYIO O0OJIacTh
KHU3HEIeATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIC IOAXO/bI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undpopmaunmeii:

BJIaJIETh HABBIKAMH TOJy4YeHUs MHPOpManuu (U3MUECKOTo COACpNKaHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CAaMOCTOSITEJIbHO OCYILECTBIIATh IIOUCK, aHaJu3,
CUCTEMATHU3alMI0 W HHTEPHIpEeTanuio HHOOPMALUK Pa3IUYHBIX BUAOB U (opM
IpEJICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTh HH(OpMAIINY;

UCTOJIb30BaTh  CPEACTBA  MH(POPMALMOHHBIX W  KOMMYHHKAllMOHHBIX
TEXHOJOTHI B PEUICHHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3a71a4 ¢ COOII0ICHNEM TPEOOBaHUN SPrOHOMUKH, TEXHUKH 0€30M1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX MU STUYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEPKAaHUS B PA3IMYHBIX Qopmarax ¢
yu€TOM Ha3zHayeHHs] THPOPMAIIUHU U LIEJCBOU ayJUTOPHH, BBIOUPAst ONTUMATbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHHKATHBHBIE YHHBePCcAIbHbIE YUeOHbI€ 1eliiCTBHUS:
OCYIIECTBIIATH 00IIeHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DIMKTHBIX CHUTyallud W CMAT4YaTh
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PCHHsSI C HWCIIOIh30BaHHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIBHON
paboThI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX NEHCTBHH C Y4ETOM O0OIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJOTO WICHA KOJUICKTUBA;

NpUHUMATh TICIM  COBMECTHOM  JIEATETLHOCTH, OpPraHW30BBIBATh U
KOOPAMHHUPOBATh JNEHUCTBUSA MO €€ JOCTHKCHHWIO: COCTaBIATh IUIAH JCHCTBHIA,
pachpenensaTh poid C y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pPe3yJIbTaThl
COBMECTHOU paboTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIa/a U KAXKJOTO YYaCTHUKA KOMaH bl B 00N
pPE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTh HOBBIE TPOCKTHI, OIEHWUBATh HJEH C TMO3WUIMH HOBHU3HHI,
OPUTHHAIILHOCTHU, IPAKTHUECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUSX, IPOSIBISATH TBOPUECTBO M BOOOPAKECHHE, OBITh HHUIIHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NelCTBUSA
Camoopranusanmus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JESATEIBHOCTh B 00JIacCTH
(U3MKM M aCTPOHOMMHM, BBISABIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ]1a4, [JIaH BBIMOJIHEHUS NMPAKTUYECKONU pabOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYaLlHsM;

paciypsATh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX MPEATNIOYTEHUN;

JieaTh OCO3HAHHBIA BBHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha ceOsd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CHOoCcOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPyAMLMHM B o0JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B JESATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJa/J€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUH M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHU;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH IJISl OLIEHKH CHUTYalluH, BHIOOpa BEPHOTO
peueHus;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATHh PEIICHUS MO WX
CHIDKCHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIW3€ pPe3yJbTaTOB
JIeSITEIBHOCTH,

IPUHUMATH Ce0sl, TOHNMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaToOB
JIeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIHOKH.

B mporiecce nocTrkeHUs IMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS IIPOTPAMMBI IO
dbuzuke IS YPOBHS CpEIHEro oOmero oOpa3oBaHus Yy OOydYarOlIUXcCs
COBEpUICHCTBYETCS HMOLIMOHABbHBIN WHTEJUICKT, MIPEAMOJIar AFO A
c(OpMHUPOBAHHOCTH:

CaMOCO3HaHUs1, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpEeryJIMpOBaHMs, BKIIIOYAIOIIEIO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJAEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
HYMOIIMOHATBHBIM U3MEHEHHSIM | MIPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUHU, BKIIOYAIOIICH CTPEMIICHHE K JTOCTIDKEHUIO 1SN U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHUE JEHCTBOBATh HCXOJI M3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIpYTHX, YYUTHIBATh €ro TMPH OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

NNPEIMETHBIE PE3YJIBTATBI

K konity o6yuenus B 10 kiaacce nmpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUYAIOIITUXCSl YMEHUMN:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCcTo (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ia3, MOJACIIM CTPOCHUS Ta30B, )KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
IEKTPUYECKUH 3apsij] MPU PEIICHUH (PU3NYECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEILIECTBA U



3IIEKTPOIMHAMUKH: PABHOMEPHOE ¥ PAaBHOYCKOPEHHOE MPSMOIMHEHHOE IBUKEHHE,
CBOOOJHOE MaJeHUE TeJ, IBWKEHUE MO0 OKPYXKHOCTU, UHEPIHs, B3aUMOJCHCTBHE
Ten, auddys3us, OpOyHOBCKOE ABUKEHHE, CTPOCHHE XKUAKOCTEH M TBEPABIX TEJ,
U3MeHeHue o0bEMa Tel MpU HarpeBaHUU (OXJIAXKAECHHUM), TEINIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJAEHCAlUs, IUIABJIIEHUE, KPUCTAJUIM3ALUs, KUIIEHUE, BIIAKHOCTD
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MpPU €ro HarpeBaHUU B 3aKPHITOM COCYJE,
CBSI3b MEXJy IapaMeTpamMH COCTOSIHHS Tra3a B M30IPOLECCax, dIEKTPU3ALUS Tel,
B3aMMOJIEMCTBHE 3aps/I0B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKUE BEJINYMHBIL:
KOOpAMHATa, MyTh, I[EpPEMEIIEHHE, CKOpPOCTb, YCKOpPEHHME, Macca Teja, Cuia,
UMIYJIbC TeNla, KWHETHYECKasl PHEPrus, MOTCHUHUAIbHAs SHEPTUs, MEXaHUYeCKas
paboTa, MeXaHMYeCKas MOIIHOCTb, MpPHU OMNHMCAHUM TPABUIBHO TPAKTOBATH
(u3NYECKUI CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EOUHUIIB,
HaXOoAUTh (POPMYJIbI, CBS3BIBAIOIINE AAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTHUMHU
BEJIMYMHAMU;

OMKCHIBATh HM3yUYEHHBIC TEIUIOBbIE CBOWCTBA TEJl U TEIUIOBBIE SIBJICHHUS,
UCHIONB3Ysl (U3MUECKHE BEIMYHMHBI: JaBICHHE Trasa, TeMIeparypa, CpexHss
KMHETUYECKasi SHEPrusi XaOTMUECKOIO JIBUKEHUS MOJIEKYJI, CPEIHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs JHEprus, pabora rasa,
KOA(P(GUIIUEHT TMOJIE3HOTO JIEHUCTBUS TEIJIOBOIO JBHUTaTeNsl; MpPH OMHCAHUU
IPAaBWJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCIHOJB3YEMBIX BEJIWYHMH, HX
0003HAaYEeHMsI W €IMHULBI, HAXOAUTh (HOPMYJbI, CBS3bIBAIOIIME JaHHYIO
(U3NYECKYIO BEIMUUHY C APYTUMHU BEJIMUYUHAM;

OIHCHIBATh U3YUYEHHBIE DJIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECKUI 3aps,
3IIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IMOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHIHAJIOB;
OpU ONUCAHUM MPAaBWIIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; YKa3blBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUYHHY C IPYTUMH BEINYNHAMM,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKUE
3aKOHBI U NIPUHLMIIBL: 3aKOH BecemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXaHUYECKOM OHHEPruM, 3aKOH COXpaHEHMsI HMILyJbCa,
IOPUHLMII CYNEPHO3ULIUN CWJI, IPUHLHUII PABHOIPAaBUS WHEPLUAIBHBIX CHCTEM
oTcuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHIO0 CTPOCHMSI BEILIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUECKON PHEPTUU TEIUIOBOTO JIBHXKEHUS MOJIEKYI C
aOCOJIFOTHOM TeMIlepaTypoH, MEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIBL,
o0yacT) IPUMEHUMOCTH;



OOBSACHSATH OCHOBHBIE MPUHIUIIBI ICHCTBUS MAILIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MaCHOTO MCIOJB30BaHUS B MOBCEIHEBHOM
KU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEAOBAHUIO (PU3WYECKUX SBJICHUM U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmynrpoBath mpobdieMy/3anady ¥ TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHUsI, TPOBOAUTD OTBIT U (POPMYIINPOBATH
BBIBOJIBL;

OCYULIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEpPEHUsI (U3HUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEJIMYUHAMH  C
WCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
(bUKCUpPOBATH PE3YNIbTATHI MOJTYYEHHOU 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH B BUJIE
TabNIuUI U TpauKOB, JIeJaTh BHIBOBI MO PE3yIbTaTaM UCCIEAOBAHUS;

coOmro1aTh MpaBmwiia 0€30MacHOTO TPY/a MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
NEATEIbHOCTH C MCHOJIb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJaud C $BHO 3aJaHHONW (DU3MUECKON MOJIEeNbIO,
UCTIONB3YS (PHU3HUECKHE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJINM3a YCJIOBHS 3a7a4n
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXOAUMbIEe JJid €€ pEelIeHHs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UUYECKOU BEIMYUHBI,

peliaTh KaueCTBEHHBIE 33/1a4U: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PAacCyXICHUN C OMOpPOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nuecKue BICHUS;

UCITI0JIb30BATh MIPH PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE H(POPMAIIMOHHbIE
TEXHOJOTHH [JIsl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETALIMA U TPEICTABICHUS
yu4eOHOW W HAy4YHO-TIONMYJIAPHOM WH(GOPMALMU, TOIYYCHHOW W3 PpPa3IudHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOJIy4aeMylo HHPOPMAIIHUIO;

PUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pPa3BUTHE HAYKU, 00BbSICHEHUE MTPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3HKE B TOBCETHEBHOM JKU3HH IS
obecrnieyeHuss 0€30MaCHOCTH IPH OOpaIllleHUU C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KaIOIIIEH Ccpejie;



paboTaTh B TpyHme C BBHINOJHEHUEM pAa3IMYHBIX COLUAIBHBIX pPOJIEH,
IUTAHUPOBaTh PabOTy TPYNIbl, PALMOHAIBHO paCHpenessaTh OO0S3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJleKBaTHO OLICHHUBATH
BKJIAJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

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

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3UKU B (HOPMHUPOBAHHUU
COBPEMEHHON Hay4yHOW KapTHHbI MUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOIMM, B NPAKTUYECKOM AEATEIbHOCTU JIIOJEH, LIEIOCTHOCTh U €IUHCTBO
(u3nYECKOM KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, AJIEpHAs
MOJIeJb aTOMa, HYKJIOHHAsh MOJI€JIb aTOMHOIO siipa MpPH PEIIEHUU (PU3NUECKUX
3ajay;

pacrno3HaBaTh (pU3NUECKHe SBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOM (DPM3UKH: IJIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBHs TOKa, B3aUMOJACHCTBHE
MarHuToOB, DJJIGKTPOMAarHUTHas MHIYKUUS, JACMCTBME MArHUTHOIO IIOJIA Ha
IPOBOJAHUK C TOKOM M JBWXYILUMHCS 3apsl, 3JIEKTPOMArHUTHbIE KOJeOaHUA U
BOJIHBI, MPSIMOJIMHEIHOE pAaclpOCTpaHEHHE CBETa, OTPaKEHUE, MPEIOMIICHHE,
uHTepdepennus, audpakuus W TONSAPU3ALUs  CBETa, JUCHEPCUsS CBETa,
dbotoanekTpudeckuit 3ghexT (hoTodrddexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHEMYaToOro CIEKTpa aToMa BOAOPOZAA, €CTECTBEHHass M MCKYCCTBEHHas

PaauOaKTUBHOCTb;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUYECKYID  NIPOBOJUMOCTH  pPA3JIMYHBIX  Cpel) U

AIIEKTPOMArHUTHBIE sIBJIEHUS (TIPOLIECCHI), HUCIOJIb3Yysl (DU3NYECKUE BETUUYHHBL:
AIIEKTPUUECKUI 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HANpPsHDKEHHUE, AJIEKTPUUECKOe
COTIPOTUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, JIEKTPOABMKYIIAs CUja, paboTa TOKa,
WHJYKIUST MarHUTHOTO MoJisi, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJIEH, MEpPUOoJl M YacToTa
KojeOaHuii B KoseOaTenTbHOM KOHTYpE, 3apsii M CHiIa TokKa B IIpolecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOsSHUE U
OTNTHYECKasl CHWJIa JIMH3BI, TIPH OMNHCAHWUU TMPABWIBHO TPAKTOBATh (HU3UUCCKUN
CMBICJT HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PM3UUECKYIO BETUUMHY C IPYTUMH BETUUMHAMMU;

ONKCHIBATh M3YyUYCHHbIC KBAHTOBBIC SIBIICHUS U TIPOLECCHI, HCIOIb3YS
bu3nueckue BEIMYMHBI: CKOPOCTbh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TOJIypacmaaa, YHEPTUs CBSI3H



aTOMHBIX SIJIE€p, MpPH OINKUCAHWU MPABWIBHO TPAKTOBAaTh (U3MUYECKUNA CMBICI
UCIIOJIb3YEMbIX BEJIMYHMH, MX OOO3HAUYCHUA M EIUHHIIBI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU BEJIUYHMHAMU,
BBIUUCIIATH 3HAaU€HUE (PU3MUECKOIN BEIINUUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SABICHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI M MPUHIUIMBL 3aK0H OMa, 3aKOHBI MOCJIEI0BATEIILHOTO U MapalieIbHOrO
COCAUHEHHs] TNPOBOJHUKOB, 3akOoH Jlkoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIHH, 3aKOH NPSMOJIMHEHHOTO paclpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHHUS
CBETa, 3aKOHBI INPEJIOMIIEHUS CBETA, ypaBHEHHE ODWHIITEHHa 1 (oTorddekra,
3aKOH COXPAHEHMsI 3HEPIUH, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXPAHEHUs
AIIEKTPUYECKOTO 3apsifa, 3aKOH COXpaHEHHs MacCOBOTO 4Mciia, mocTynatel bopa,
3aKOH paJIMOAKTUBHOTO pacmaja, pu 3TOM pa3inydaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BBIPAKEHHWE U YCJIOBMs (IpaHULbI, OOJACTH)
IPUMEHUMOCTH;

OTIpE/eIIATh HAIlPaBJIEHWE BEKTOPa MHAYKLIUNA MarHUTHOTO IOJISI POBOIHUKA
C TOKOM, cuJibl AMriepa u cuiibl JIopenia;

CTPOUTh M ONHCHIBATh H300paXEHHE, CO3/1aBa€MO€ ILJIOCKHM 3epKalioM,
TOHKOMW JIMH30M;

BBINOJHATh HKCHEPUMEHTHl IO MCCIENA0BAHUIO (PU3NYECKUX SIBICHUN U
IPOLECCOB C HUCIHOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HM3MEPEHUN: HpPU HTOM
dbopmynrpoBath mpobieMy/3anady ¥ TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 NPEJIOKEHHOTO 000pY10BaHMs1, IPOBOAUTH OIBIT U (POPMYJINPOBATH
BBIBO/IbI;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIIMYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKH MOIPEIIHOCTEN N3MEPEHNM;

UCCIIE0BATh 3aBUCUMOCTH (PU3NUYECKUX BEJIMYMH C UCIOJIb30BaHUEM IPSIMbIX
U3MEPEHUI: MIPU ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHUPOBATh PE3YJIbTaThl
MOJyYEHHOW 3aBUCUMOCTH (DM3MUYECKUX BEJIWYUH B BUAE TaOnuil U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3y/IbTaTaM MCCIIEeIOBaHUS;

coOmro1aTh MpaBmwiIa 0€30MacHOTO TPY/la MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax Y4eOHOIrO 5SKCIHEpPUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOICTB M JIAOOPaTOPHOIO
000pyI0BaHUS;

pemate pacu€THbIC 3aJaud C $BHO 3aJaHHOW (DU3MUECKON MOJIEeNbIo,
UCHOJIB3YS (PU3UUECKHUE 3aKOHBI U IPUHIIMUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3aJaul
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICHATh (PU3NUECKUE BEIUYUHBI U (OPMYJIBL,
HEoOXOUMbIe NIl €€ pelleHUs, NMPOBOAUTH Pacué€Thl M OLICHUBATh PEAJbHOCTH
MOJy4YEHHOTO 3HAUYCHHUs (PU3HUUYECKON BEIIMUUHBL



pemarh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEIPOTUBOPEUNBYIO
LEMOYKY PACCYXKIEHUH C OMOpPOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3ndecKue SBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE UH(POPMALIMOHHBIE
TEXHOJIOTHH [UJISl TIOMCKA, CTPYKTYPUPOBAHMsI, UHTEPIPETAUUN U IPEICTABICHUS
yu4eOHOW ¥ HAy4YHO-TIOMYJIAPHOM WH(GOPMALMU, TOIYYEHHOM W3 Pa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOIy4aeMyto HHPOPMAIIHUIO;

OOBSACHATh MNPUHLMUIBI JEUCTBUS MAIlMH, HPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacCHOI0 UCHOJIb30BAaHUS B IOBCEJHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUNUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM JKU3HU 1A
oOecrieueHnss 0€30MaCHOCTH MpU OOpalleHUUu C MPUOOpaMH U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pPAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO PpACHPEAEIATh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJI€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIIBHI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJTACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM un¢ppoBbIe
Ne i/ P Kontponbnbsie  IlpakTnyeckue (up )
NMpOrpamMmsbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
Bbu6nuoreka [JOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TO3HAHUS 2 1 hitps://m.cdsoo.rw/7f4 1bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hlusamiia / https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1bf72
Uroro no pazgeny 18
Pasznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubanorexa [HOK
' TEOPHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOUHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bubanorexa [HOK

®da3oBbIe MEPEXOIBI

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




Hroro no pazneny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
4.1 IIEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 351eKTpUYeCKUil TOK. TOKH B bubmmoreka [JOK
4.2 12
Pa3MUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungpposbIe
Ne n/m P Konrpoabnbie  I[Ipakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pazngen 1. 3JIEKTPOJAUHAMUKA
11 MarnuTtHOe noje. IJIeKTpOMarHuTHast 1 ] 3 bubmmoreka [JOK
' WHIYKIUSA https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKHe U AIEKTPOMAarHuTHBIE 9 1 bubnnorexka [HOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
5 MexaHn4ecKkne U 3J1€KTPOMArHUTHBIE 5 | bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
Bbu6nuoreka [JOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 24

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OcHOBBI crielIUaIbLHOM TEOPUHI 4 ] bubmmoreka [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢




bubmuorexa [JOK

4.2 CTpocrue aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 A 5
TOMHOE A7IpO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUH U aCTPOPHU3UKH 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 O6o0m1aromee MOBTOPEHUE 4 ngg;;fg;gg% 41c97c
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE INTAHUPOBAHMUE

10 KIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Kontponbnbie IlpakTnyeckue op
n/n Bceero u3yuyeHusi oOpas3oBaTejibHbIE
padoTsbI padoThI
pecypchl
dusuka — Hayka o IPUPOJIE.
1 HayuHnsie MeT(})’K bl HOfHaI.)HI/ISI 1 2.09 bubmmorexa [OK
I A ' https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIlero MUpa
Ponw u mecTo pusuku B
OPMHUPOBAHUHN COBPEMEHHOMN
2 I?ap HOI;I KapTUHBI 1\?14 a, B 1 1 5.09 bubmiorexa HOK
i P . P, . ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IEATETbHOCTH JIFO/ICH.
Bxoanast koHTpospHast pabora.
MexaHndeckoe OBUKEHUE.

3 OTHOCUTENBHOCTh MEXAHUYECKOTO 1 9.09 bubmuoteka [JOK
nerokeHus. [lepemenienue, CKOpocThb, ' https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE psIMOJIMHEWHOE | 109 bubmmoreka [JOK
TIBUYKEHUE ' https://m.edso0.ru/ff0c3620

5 PaBHOyCcKOpEeHHOE IPSIMOJIMHEIHOE ) 16.09 bu6muotexa [JOK
JIBUKCHHE ' https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majieHue. Y CKopeHue | 19.09 bubnuoteka [JOK
CBOOOHOTO IaICHUS ' https://m.edsoo.ru/ff0c39¢c
KpuBonuneirinoe 1BUXEHHUE.

. bubmuoreka [JOK

7 JIBr>keHUE MaTepUaIbHOM TOUKH IO 1 23.09

OKPYKHOCTH.

https://m.edsoo.ru/ff0c3ada




HpI/IHI_[I/IH OTHOCHUTCIIBHOCTH

Kunernueckas sneprus

bubmunoreka LIOK
8 lNanunes. MHepuuanbHble CUCTEMBI 26.09
pHu https://m.edsoo.ru/ff0c3be8
otcuera. [lepBbiit 3akoH HptoToHa
Macca tena. Cuna. [Ipunnun
9 Cymnepro3uiuu cui. Bropoii 3akox 30.09 bubmorexa HOK
yrep a ' p . ' https://m.edsoo.ru/ff0c3be8
HeroTona nist MaTepuanbHOM TOUKU
Tpetnii 3akoH HeroToHa 1151 bu6nuoreka [JOK

10 3.10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTo TAroTeHus. Cumna

11 TskecTd. [lepBas kocMuueckas 7.10 bubmorexa HOK

P ' https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec 10.10 bubmmoreka [JOK
Tena ' https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduumeHnt

13 Tpenus. Cuiia COnpOTUBIICHUS TIPU 14.10 bu6nuoreka [JOK
JIBIDKEHUH TeJa B )KUIKOCTH UIIN ' https://m.edsoo.ru/ff0c3f76
rase
[ToctynaTtenbHoe U BpamaTeabHOE

14 JBUKECHHE a0COTIOTHO TBEPAOTO 1710 but6mmoreka [IOK
tena. MomeHT cuiibl. [1nedo cuisl. ' https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECUs TBEPAOIO TeEA.

Nmnynbc maTepuanbHOM TOYKH,

15 CHUCTEMbI MaTEPUAIbHBIX TOUEK. 91.10 bu6nuoreka [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs ' https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE TBUKEHUE
PaGoTta u MOLTHOCTD CHUITBI.

16 i} 94.10 bubnuoreka [IOK

https://m.edsoo.ru/ff0c4502




MaTepuaabHOW TOUKH. Teopema 00
MU3MECHCHUH KHHETHYECKOW SHEPTrUH

17

IloTenumanpHas SHEPTHUs.
IToTeHumanpHas 3HEPIUsl ynpyro
nepopMUpPOBaHHON NPYKUHBIL.
IloTeHunanpHas 3Heprus Tena
BOJIN3H IOBEPXHOCTHU 3eMJIn

4.11

bubmunoreka LIOK
https://m.edsoo.ru/ff0c461a

18

[ToreHuunanbHbIC U
HEeMOTeHIMaIbHble cUiibl. CBA3b
paboThl HEMOTCHIIUATHHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU SHEPTUn

7.11

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopnas pabota
«UccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHHEM MEXaHUYECKOM
SHEPTUH TeJla Ha IPUMeEpe
PaCTSDKEHUS PE3UHOBOTO KI'yTay

11.11

20

KonrponsHas pabora o Teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXpaHEHHS B MEXaHUKE»

14.11

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KHHETUYECKOU
TeOpuHu. bpoyHOBCKOE ABUKEHUE.

Huddys3us

18.11

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U
B3aMMOJICVICTBHS YaCTHUL] BEILIECTBA.
Mogenu cTpoeHus ra3osB, KUIKOCTEU
U TBEPABIX TEI

21.11




23

Macca monekyin. KonuuectBo
BemiecTBa. [locrosHnas ABoraapo

25.11

24

TertoBoe paBHOBecue. Temneparypa
u e€ usmepenue. Illkana remneparyp
Lenbcus

28.11

25

Uneansubiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

2.12

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AGcontoTHas TemepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPrUun
JIBUKEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeiipona

5.12

bubmunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

9.12

28

Jlabopartopnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXTy TapaMeTpaMu COCTOSHUS
Pa3pexKEeHHOTO ra3za

12.12

29

M3omporieccsl B McaIbHOM ras3e u
UX rpadudeckoe npeCTaBICHHUE.

16.12

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BuyrtpenHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
crnoco0b! e€ n3MeHenus. Konngectro
TEIUIOTHI U paboTa. BHyTpeHH: s
SHEPrusl OJHOATOMHOTO HJECAIBHOTO
rasa

19.12

bubmunoreka LIOK
https://m.edsoo.ru/ff0c5952

31

Bunasl Temionepenauu

23.12

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

32

V nenbHast TEMI0EMKOCTD BEILIECTBA.
KonnyecTBo TemoTs! npu

26.12

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36




Teruionepenaye. AnuadbaTHbIA
nporecc

IlepBbIil 3aKOH TEPMOAVMHAMUKY U

but6mmoreka [IOK

33 9.01
€ro PUMEHEHHUE K U30IIpoLieccaM https://m.edsoo.ru/ff0c5efc
HeobOpatumocTth nporieccoB B

34 npupoje. Bropoii 3akoH 13.01 bubmorexa [IOK

pupoae. Brop ' https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU

35 [Tpunmun nevicreus u KT/ 16.01 bubmunoreka LIOK
TEIIOBON MalIMHEI ' https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KITJ 20.01

17 DKOJIOTHYECKHUE TIPOOTIEMBI 23.01
TEII09HEPTETUKU
Oo6o06matromuit ypok

38 «Mounekyns Hai}llp ¢uzuka. OCHOBBI 27.01 bubmorexa HOK

yAp ' ' https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMUKI»
KonrponsHas pabora o Teme Bu6 LOK
noInoTeKa

39 «Moznexk a 3uka. OcHO 30.01

ACKyApHAA PusH HOBbL https://m.edsoo.ru/ff0c6as50
TEPMOTUHAMUKI)

40 [TapooGpa3oBaHue U KOHICHCAIIHSI. 3.02 bu6nuoreka [IOK
Hcnapenue u xunenue ' https://m.edsoo.ru/ff0c63b6
AOCOII0THAS M OTHOCUTEIbHAS

41 BJIAXKHOCTh BO3yxa. HackleHHbIN 6.02 bubmorexa HOK

Ayxa. - ' https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammnueckue u
amopdHbIe Tena. AHU30TPOIHS BuG OK
42 CBOMCTB KpHUCTAILIOB. Kuakue 10.02 ubmaorexa 1

KkpucTtauibl. COBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c65f0




IInaBnenne u KpucTajllin3anus.

bubmunoreka LIOK
43 VnenapHas TEIJIOTA IUIABICHUS. 13.02
A https://m.edsoo.ru/ff0c6708
CyOmumariust
bubmunoreka LIOK
44 VYpaBHEHUE TEIUIOBOroO OajlaHca 17.02
p https://m.edsoo.ru/ff0c6820
OnexTpuszanus Tea. DIEKTPUIECKUI
45 3aps. JIBa BUJa JIEKTPUUECKUX 20.02 bubmmorexa [IOK
AL A p ' https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOAHUKH, TUAIECKTPUKU U
46 H(I))JI OBOJJHUKH 3aK(I:H 24.02 bubmmorexa LOK
YHpOBOA ' ' https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs AJIEKTPUUYECKOTO 3apsiia
B3aunmoneiicTBue 3apsa10B. 3aKoH
47 Kynona. ToueuHbIl 3I€KTPUIECKUI 27.02 BrbmaoTexa [IOK
Y ’ p ’ https://m.edsoo.ru/ff0c6ced
3apsn
Hamnpspk€HHOCTB IEKTPUYECKOTO
43 noss. [IpuHImMn cynepno3uimu 3.03 bu6nuoreka [JOK
AJIEKTPUYECKUX NoJel. JInnun ' https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
Pabota cwit anekTpocTaTH4ecKkoro
49 noist. Ilorenmnman. Pasgocth 6.03 Bubmzorexa LIOK
’ tait. ' https://m.edsoo.ru/ff0c6f00
[IOTEHIAATIOB
IIpoBOOHUKHY U AUIIEKTPUKU B
50 anpeKT OCTaTUYECKOM HOIjIe 10.03 Bubmzorexa LIOK
p ' ' https://m.edsoo.ru/ff0c7018
JlusnexTpudeckast IpOHUIIAEMOCTh
. Bubmmoreka IIOK
51 OnexTpoémkocTs. Konnencarop 13.03 nosmorera I

https://m.edsoo.ru/ff0c7126




52

DNEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpa. JHEeprus
3apsHKEHHOI0 KOHJIEHCAaTopa

24.03

bubmunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopnas pabora "HM3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"”

27.03

54

[TpuHIMIT NEHCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMMPOBATHLHOTO
anmnapara, CTpyHHOro npuHTepa.
DneKTpocTaTUYeCcKas 3alluTa.
3a3eMIIeHHE AIIEKTPOTPUOOPOB.

31.03

55

DJIEKTPUYECKUH TOK, YCIOBUS €T0
cymiectBoBaHus. [10CTOAHHBIN TOK.
Cuna Toka. Hampsixenue.
Conporusnenue. 3akon Oma J1st
ydacTka Lenu

3.04

56

[TocnenoBarenbHOE, TApAIIEITBHOE,
CMEIIaHHOE COCTMHCHHE
npoBoAHKUKOB. JlaboparopHas paboTa
«M3ydyeHne CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOBY

7.04

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOITHOCTH IEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

10.04

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 115 OJTHOM (3aMKHYTOM )
anekTpudeckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenue DJ1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHHUSI

14.04

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpoHHAas TPOBOIUMOCTh
TBEPJBIX METAIIJIOB. 3aBUCUMOCTD

17.04




COMPOTHUBIICHUS METAJUIOB OT
Temmeparypbl. CBEpXIPOBOIMMOCTh

DNEeKTPUYECKHI TOK B BaKyyMe.

60 . 21.04
CBoiicTBa JIEKTPOHHBIX MTYYKOB
[TonynpoBOIHUKH, UX COOCTBEHHAS

61 Y PUMECHAs MPOBOJIUMOCTb. 94.04 bu6nuoreka [JOK
CaoiicTBa p—n-nepexo/a. https://m.edsoo.ru/ff0c84ae
[TomynpoBOTHUKOBEIE PUOOPHI
DJIEKTPUYECKUI TOK B pacTBOpaX U

6 pacriaBax 3JIEKTPOIUTOB. 28.04 bubmmoreka [JOK
DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DJIEKTPUUYECKUH TOK B ra3ax.

63 CaMocCTOSITeNIbHBIN 1 5 05 bubmunoreka LIOK
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKkTpudeckue npudopsl U

64 YCTPOWCTBA U UX MTPAKTUYECKOE 8.05 bubmmoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o06maromuit ypok 1205 bubmmoreka [JOK
«INEKTPOIUHAMUKA) https://m.edsoo.ru/ff0c88be
KontponbHas padoTa mo teme
«Qunekrpocraruka. [TocTosHHBIM bubnuorexa [IOK

66 o 15.05
JIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 PezepBHbiii ypok. KonTposibHas 16.05 bu6nuoreka [JOK

pabora o Teme "DieKTpoauHaMHuKa"

https://m.edsoo.ru/ff0c8c56




68 PesepBHeIil ypok. O000IIarommii
ypok 1o TeMam 10 kiacca

22.05

bubmunoreka LIOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
(1]
Jlj;-n Tewa ypoka Bcero Kontpoapupie  Mpaxruyeckue fa[:;jennﬂ :gl?:ll;(;ln;:feﬂbﬂble
padoThbI padoTsI pecypen
[TocTostHHBIE MATHUTHI U X

| B3auMoOcicTBHE. MarHuTHOE IIO0JIE. 1 509 bu6mmoreka [IOK
BexTop MarHuTHOM UHIAYKLIHH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKUUU
MarsuTHO€ 1oJie TPOBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 c 09 bubanorexa [HOK
B3anmoaeiicTBre mMpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopnas pabora «M3ydueHue

3 MarHETHoIr)o noiﬂ KaTYH_IKI/Iy: 1 1 9.09 bubmorexa HOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JleicTBE MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKoM. Cuita Amnepa.

4 Jlaboparopuast pabota | | 1.09 bubmmoreka [JOK
«Hccnenosanue nericTBUA https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleicTBuE MarHUTHOTO TOJIS Ha

5 JBIKYILYIOCS 3apSKEHHYIO | 16.09 bubmmoreka [JOK
gactuity. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JlopeHua

6 DneKTpoMarHuTHas I/IHI[YIiI_[I/ISI. ) 19.09
[ToTok BekTOpa MarHUTHOM




uaaykuud. DJ1C uHAyKIUU. 3aKoH
AJIEKTPOMArHUTHON MHYKIIHA
®dapazes

Jlaboparopnas pabota
«HccnenoBanne sSBICHUS
AJEKTPOMArHUTHON MHYKIIAW»

23.09

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIEHUE
camounaykiuu. 3J1C
CaMOUHIYKIMU. DHEPrHsl
MarHUTHOTO TOJISI KATYIIKH C TOKOM.
DNEeKTPOMarHuTHOE IoJie

26.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHnYecKkue ycTpoicTBa U UX
MNPUMCHCHUC: MTOCTOAHHBIC MAI'HUTEI,
QJICKTPOMAIrHHUTHI,
QJICKTPOABUTATCIIb, YCKOPHUTCIINU
SJICMCHTAPHBIX YaCTHUII,
MHIYKIIMOHHAs NeYb

30.09

10

Oo6o0maromuit ypok «MarautHoe
1oJie. JNEeKTpOMarHuTHas
WHTKIIHSD

3.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas paboTa mo teme
«MarsuTtHoe 1nozJe.
DNEKTPOMArHUTHAS WHIYKIIHS

7.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKIE
KoJiebaHus. ['apMoHnUecKkue
KoJieOaHus. YpaBHEHHE
TapMOHHYECKHUX KOJIeOaHUH.
IIpeBpaienue 3Hepruu

10.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06




13

Jlaboparopnas pabota
«MccnemoBanue 3aBUCHMOCTH
Meproa MajibiX KoJieOaHuii Tpy3a Ha
HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

14.10

14

KonebarenbHbIi KOHTYD.
CBOOOJTHBIC IEKTPOMArHUTHBIC
KOJIEOaHUS B NACAILHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHS
MEXTY MEXaHUICCKUMHU H
ANEKTPOMArHUTHBIMU KOJIEOaHUSIMU

17.10

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3akoH
COXPAaHEHHUS SHEPTUU B UJICATBHOM
KOJIeOaTeIIbHOM KOHTYpE

21.10

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
KosiebaHusX. BoIHyXIeHHBIE
MeXaHHYECKHE KOJIeOaHus.
Pe3onanc. BeinyxneHnbie
AJICKTPOMArHUTHBIE KOJICOAHMS

24.10

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepemennsbIit Tok. CUHYCOUJAJIBHBIN
IEpEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JEHCTBYIOIEE 3HAYEHNUE CUIIBI TOKA
Y HaNPsKEHUS

4.11

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [Ipoussozacrtso,
nepeaaya u norpedieHue
AJIEKTPUYECKON SHEPTUU

7.11

19

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO

11.11

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




3BOHKa, F€HEpAaTOpa NEPEMEHHOTO
TOKa, JINHUM 3JIeKTporepeaady

DKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJICTBE JIEKTPOIHEPTHH.

20 KynbTypa ncrnosnb3oBanus 14.11
AJIEKTPOIHEPTUH B TOBCEAHEBHOM
KU3ZHU
MexaHuyeckue BOJHBI, YCIOBHS

acripoctpanenus. llepuon.
21 I():KOppOCTBppaCHpOCTpaEIeHI/I}I u 18.11 bubmorexa HOK
https://m.edsoo.ru/ff0cca54

JuiHa BoJiHbl. [lonepeunsie u
MIPOJIOJILHBIE BOJIHBI

2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh 5111 bubanorexka [HOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJHBI, UX Bu6morexa LIOK

23 cBoKcTBa U ckopocTh. [lkana 25.11 hitps://m.cdsoo.r/fccfe
ANEKTPOMAarHUTHBIX BOJIH
[TpuHIMIIBI paguOCBsI3U U

24 TeneBuaeHus. Pa3Butue cpeacTs 28.11
cBs3u. Pagnosiokamus

25 Konrponsnas pabdora «Konebanus u 512 bubmmoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHeHOE pacipoCTpaHEHHE

26 CBETa B OJTHOPOJHOM Cpee. c12 bubnnorexka [HOK

Toueunsblii ICTOUHUK cBeTa. Jlyu
cBeTa

https://m.edsoo.ru/ff0cd350




OTtpaxkenue cBeTa. 3aKOHbI

Bbu6nuoreka [JOK
27 oTpaxeHus ceera. [loctpoeHue 9.12
P . p https://m.edsoo.ru/ff0cd4e0
M300paKeHUI B IJIOCKOM 3epKalie
IIpenominenue ceera. IlonHoe
73 BHYTPEHHEE OTPaKEHUE. 1212 bubmumoreka [IOK
[IpenenbHbIiA yroJl MOJIHOIO ' https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUSI
29 JlaGopatopnas pabora «M3mepenue 16.12 bubnuoreka [IOK
[I0Ka3aTelIs MPEJIOMIICHUS CTEKIIa ' https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenue n3o0pakeHuil B
30 nuH3e. Dopmysa TOHKOM JINH3BI 19.12 bubmorexa [TOK
- POPMY ' ' https://m.edsoo.ru/ff0cddle
VYBenu4ueHue JUH3bI
JlabopartopHnas pabora
31 «HccnenoBanne cCBOUCTB 23.12
M300paKeHUH B JIMH3AX)
Hucnepcus ceeta. ClI0KHBIN COCTaB
6enoro ceera. L[Bet. JTabopaTopHas
32 a patop 26.12
pabora «HabmroaeHue aucnepcun
CBETa»
3 Wutepdepennus cBera. Audpaxius 9.01 bubnumoreka [IOK
cBeta. [ludpaknuonnas pemeTka ' https://m.edsoo.ru/ff0ced22
14 [TonepedyHOCTH CBETOBBIX BOJIH. 13.01 bubanorexa [HOK
[Monspusanus cBeTa ’ https://m.edsoo.ru/ff0cf02e
OnTuyeckue MpuOOPHI M YCTPOKUCTBA
35 1 yCIIOBUS MX 0€301acCHOTO 16.01
MIPUMEHECHUS
I"panHu1bl TPUMEHUMOCTH
36 PpaHHULIbI TIP 20.01 bubmuorexa [JOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862




ITocTynaTel cienuanbHOM TEOPUU

OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD BuG 10K

nonmoTexa

37 OJIHOBPEMEHHOCTH. 3aMe/IJIEHHE 23.01

FHOBP g https://m.edsoo.ru/ff0cta42
BPEMEHHU U COKpAIICHUE JJTUHBI
DHEpPrusi ¥ UMITYJIbC

38 PENATUBUCTCKOMN YacTulbl. CBs3b 2701 bubanorexka [HOK
MAacChl C SHEPrUEd U UMITYJIbCOM. ' https://m.edsoo.ru/ff0cfc68
DHeprust NoKos
KontponbHas padota «Onruka.

39 OcCHOBBI crielIUaNIbHON TEOPUHU 30.01 bubmorexa [TOK

H p ' https://m.edsoo.ru/ff0cf6£0
OTHOCHUTEIIbHOCTH»

40 ®otonbl. opmyna [1nanka. 3.02 bubmmoreka [JOK
DHeprusi U UMIyJbC poToHa ' https://m.edsoo.ru/ff0cfel16
OTKpbITHE U HCCIIENOBAHUE Eu6 ITOK

noImoTexa

41 otoddekra. OnbiTer A. T'. 6.02
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl portorddekra. YpaBHeHHE

42 OnHmTeitHa 1 porosddexra 10.02 bubmorexa [TOK

A ' ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» hotorddexra
Jasnenne ceera. OnbiTel I1. H. BuG 10K
nonmoTexa
43 Jlebenena. Xumuueckoe aencTBrE 13.02
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiicTea u
MPaKTUYECKOE TPUMEHEHHE:
44 p p 17.02

dhoTodeMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO]T




Pertennie 3agad mo reMe «DI€MEHTHI

Bbu6nuoreka [JOK

45 y 20.02
KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI

46 Pesepdopna no paccesHuro o 24.02 bubmorexa [TOK

pOOPA p ' https://m.edsoo.ru/ff0d091a
yactull. [lnanerapuas Mozaens atoma
bu6mmoreka [IOK
47 [Toctynatel bopa 27.02
Y p https://m.edsoo.ru/ff0dOafa
W3nyuenue u normnouieHue GoToHOB

43 IIPU IIEPEXOZE aTOMA C OJTHOTO 3.03 bubnuoreka [IOK
YPOBHS 3HEPruuU Ha Apyrou. Buasl ' https://m.edsoo.ru/ff0dOafa
CHEKTPOB
BonHoBEIe cBOiicTBa yacTuIl. BoHEI

49 ne bpoitna. Kopnyckynsipao- 6.03 bubanorexa [HOK
BOJIHOBOM Jyasnin3M. CIIOHTaHHOE U ' https://m.edsoo.ru/ff0d0ca8
BBIHYXXJICHHOE U3Ty4YCHHE
OTKpBITHE PaTUOAKTUBHOCTH.

50 OmeiTel Pe3epdopaa o 10.03 bubnnorexa [HOK
OIpEJIENEHHIO COCTABA ' https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TyUCHUS
CgaoiicTBa anbda-, 6era-, raMma-
n3nydeHus. BnusHue

51 7 13.03
PaZOaKTUBHOCTH Ha KHUBBIE
OpPTraHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

5 W3otomnsl. Anbda-pacna. 24.03 bubmmoreka [JOK
DNEeKTPOHHBIA U MMO3UTPOHHBIN OeTa- ' https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-u3nydyeHue
DHeprus CBs3M HYKJIOHOB B Spe.

53 p YK Jp 27,03 Bbubnmuoreka [JOK

Snepubie peakuuu. S nepHbii

https://m.edsoo.ru/ff0d1356




peaktop. [IpobnemMsbl, EpPCIIeKTHBEI,
HKOJIOTUYECKUE aCTICKTHI SICPHON
SHEPIreTUKU

54

DnemMeHTapHbIe YacTUIIBl. OTKPHITHE
Mo3UTpoHa. MeTobl HAOMIOACHUS U
pETUCTpAINH YJIEMEHTAPHBIX
yactuil. Kpyrislii cton
«DyHnameHTalbHbIC
B3auMoaercTBUA. ENUHCTBO
(bu3nYecKoil KapTUHBI MUPaY
KonrtponsHas pabora o Teme
"KBanToBas ¢puzuka"

31.03

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro He6a. Co3pesnus,
SIpKHE 3BE3/IbI, TUTAHETHI, UX
BuauMoe ABrkeHne. CoaHeuHas
cucrema

3.04

56

Comnune. ConHeuHast akTUBHOCTD.
Uctounuk sHeprun CosiHIa v 3BE311

7.04

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCIEN0BAaTENbHOCTH. BHyTpEeHHEE
cTtpoeHue 38&31. CoBpeMEHHbIE
MIPEACTABIICHUS O MPOUCXOKICHUU U
spostronny CoJtHIA U 3BE3]

10.04

58

Muneunsiii Ilyte — Hama 'anakTuka.

ITonmoxxenue u gsmxxenue CoaHIa B
lanaktuke. ['anaktuku. YepHbie
JBIPBI B IJpax TajJakTUK

14.04




59

Bcenennas. Pazberanue rajgakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe u3nydeHue.
Meraranaktuka

17.04

60

Heperennsie npobiaembl
aCTPOHOMMUU

21.04

61

KontponbHas padoTa «2JIeMEHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

24.04

62

O6o06maromuii ypok. Pois ¢usuku u
ACTPOHOMHUHU B DKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH chepax NeaTeTbHOCTH
YyeJIoBeKa

28.04

63

Oo6o0maromuii ypok. Pois u mecto
(U3UKHA U aCTPOHOMHH B
COBPEMEHHON Hay4HOU KapTUHE
Mupa

5.05

64

O6o0maromuii ypok. Posb
(hU3UIECKOI TEOpUH B
(bopMHpPOBaHUY TIPEICTABICHUH O
(bU3UYECKOI KapTHHE MUpPA

8.05

65

O6o06mraromuit ypok. Mecto
¢bu3nyecKoil KapTUHBI MHUpa B
o01eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

12.05

66

PesepBHbIil ypok. MarautHoe mnoie.
DNEKTPOMarHuTHas MHIAYKIHS

15.05




PesepBubiit ypok. Ontuka. OCHOBBI

67 CIIeIMAIbHON TEOPHUH 1 19.05
OTHOCHUTEIIBHOCTH
Pesepuslii ypok. KBanroBas ¢usnka. BuG OK
68 DneMeHTHl aCTPOHOMUU U 1 22.05 nosmorexa I
https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME







YUYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Gusuka, 10 kmace/ Msikumies I'.41., bByxosues b.b., Corckuit H.H. non
penaxiueii [TapdenteeBoit H.A., AknimonepHoe o6miecTBo «M3marenscTBo
«IIpocsemenue»

» ®usuka, 11 xrace/ Msxumes I'.J1., bByxosues b.b., Yapyrun B.M. non
penakiueit [TapdpentreBoit H.A., AkuronepHoe o61iecTBo «M3narenbcTBo

«IIpocsemieHue»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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