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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHUN M TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTesIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanus yyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3alusIX Poccuiickoit denepanud, PEeATU3YIOLINX OCHOBHEIE
00pa3oBaresbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOydatomuxcs 10—11 kimaccos npu oOyueHun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO TOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusiM GI'OC COO K mmaHupyeMbIM
JUYHOCTHBIM, NMPEAMETHBIM U METAlpeIMETHBIM pe3yjibTaTaM OOYy4EHHs, a TaKkxkKe
YUUTHIBAET HEOOXOAUMOCTh peaju3alliil MEXIPEAMETHBIX CBA3€il (U3MKH C
€CTECTBEHHO-HAYYHBIMU yU4E€OHBIMU MIpeMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
LEeIU u3ydeHus: GU3MKHU Ha YPOBHE CPEAHEro 00111ero ooOpa3oBaHus, MIaHUPYEMbIe
pe3yibTaThl  OCBOEHUA Kypca (PU3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThHl OCBOCHUS Kypca PU3MKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YUYEHUS;

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

dusnka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxatomiemM Mupe. [lIkoapHbIN Kypc GU3UKH — CHCTEMOOOPA3YIOIIUMA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEM,
dbusnueckoit reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep M pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYeHHUs] HOBBIX MATEPHAJIOB C 3a/laHHBIMU CBOMCTBaMM M Jpyrux. M3yueHue
(u3MKN BHOCUT OCHOBHOM BKJIaJl B (pOpMHpPOBaHUE €CTECTBEHHO-HAYYHOU KapTHHbI
Mupa oOydJaroruxcsi, B (opMUpOBaHHME yMEHUN MPUMEHATh HAYYHBIM METO]
MO3HAHUS NP BBITIOJHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBY Kypca Qpu3uKH 11l ypOBHS CpEHETr0 00IIero 00pa3oBaHus MOJI0KEH
pAI UaeH, KOTOpble MOKHO pacCMaTPUBATh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COAEPIKHUT MaTepuaj U3 BCEX pa3lenoB (U3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HUKHU.



Hoesn eenepanuszayuu. B cooTBeTcTBUM € HEW MaTepuan Kypca (HU3HKU
o0beMHEH BOKPYr (u3nueckux Teopui. Bemymmm B Kypce sABIsercs
(dbopMupOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSX MaTe€puH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NpeanosiaraeT HCIOJIb30BaHUE
FYMaHUTapHOTO TMOTEHIHMana (PU3NUEeCKOM HayKH, OCMBICICHHE CBA3M Pa3BUTUSA
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMU
U HKOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoes npuxnaonou nanpaesnennocmu. Kypce hpuzuku npeamnoaraetT 3HakoMCTBO
C IIUPOKUM KPYTOM TEXHMUYECKHX U TEXHOJIOTHYECKUX TMPHUIIOKEHUM M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peanusyercs TOCPEACTBOM BBEICHHUS AJIEMEHTOB
CollepaHus, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke OOCY>KIEHUs
po6JieM pallMOHAIBHOTO MPUPOIONIOIH30BAHMS U SKOJIOTHUECKON 0€30MacCHOCTH.

CTep>KHEBBIMHU DJIEMEHTAMHU Kypca (PU3MKM HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCA (pu3mueckue Teopuu (POpMHUPOBAHUE TPEACTABICHUNA O
CTPYKTYpE NOCTpOEHUSI (HU3HUECKON TeOpHH, posid (GyHAaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MTPEACTABICHUSIX O PUPO/JIE, TPAaHUIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONIMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUHN U MPOLIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOJAX0A B Kypce (PU3UMKH peallu3yeTcsl MPEexae
BCEro 3a CUET OpraHU3allid 3KCIEPUMEHTATBHOU AESTENbHOCTH O0Yy4YaroIIUXCS.
J11st 6a30BOr0 ypOBHS Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOrpaMMe
no ¢u3uke OObEAMHEHBI B OOLIUI CIHUCOK YYEHMUYECKHUX MPAKTUUYECKHX padoT.
Boigenenne B yka3aHHOM mepedyHe JabopaTOpHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJISI ¥ OIIEHKH, OCYIIECTBIIACTCA yYaCTHUKAMU 00pa30BaTeILHOTO IMpoliecca
UCXOJsl U3 OCOOEHHOCTEW IUIAaHMPOBAHUS U OCHalleHUs kaOuHeTa (usuku. [Ipu
3TOM OO0ECleunBaeTcsi OBJaJCHHE OOYYalOIIMMHCSI YMEHHUSIMH IPOBOAMTH
KOCBEHHBIE H3MEPEHHUs, MCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMUH U
MIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

Bosbiioe BHUMaHUE yAENSIETCS PEIICHUIO paCUETHBIX U KaYE€CTBEHHBIX 3a/1ay.
[Tpu >TOM 17151 pacYETHBIX 33]1a4 MPUOPUTETOM SIBIISIIOTCS 33]1a4M C SIBHO 3aJJaHHOU
¢uznyecKoil MOAENbI0, MO3BOJIAIOIINE NPUMEHATh HW3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUPYS 3HAHUS U3
pa3HbIX pa3iesioB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
00BbsACHEHHE MpOTeKaHUsi (U3MYECKUX SBJICHMA W TPOLECCOB B OKpYyXkarollen
KU3HU, TpeOyromue BbIOOpa (PU3MYECKOM MOACIM JJIsi CUTYyallud IPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.



B cootercTBuu ¢ TpedoBanusiMmu @I'OC COO k MaTepHaibHO-TEXHUIECKOMY
obecrneueHnI0 y4eOHOro mpouecca 0a30BbI ypOBEeHb Kypca (PU3MKH HA YPOBHE
cpemHero oOmero oOpa30BaHMS JOJDKEH HM3y4aThCS B YCIOBUAX MPEIMETHOTO
KaOuHeTa (U3MKM WM B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIa. B xkabuHeTe PU3MKu JOJKHO OBITH HEOOXOJIUMOE
JabopaTopHoe O0OOpyJOBaHUE ISl BBIMIOJHEHHUS YKa3aHHBIX B MPOrpaMMe IO
bu3MKe yUSHUYECKHUX MTPAKTUYECKUX PabOT M IEMOHCTPAIMOHHOE 000pY/I0BaHKE.

JlemoHCcTpanoHHOE  000pynoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHUH  C
NPUHIIAIIOM MUHUMAIBHOM JOCTAaTOYHOCTH U O0OECHeYMBAeT IOCTAaHOBKY
NEPEUUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JEMOHCTpAIUi Jis
WCCJICIOBAHMSI  M3y4YaeMbIX  SIBICHUW W  TMPOIECCOB, OMIUPUYCCKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYCCKUX MPUMCHCHHIA.

JlabopatopHoe o0OOpymoOBaHME U1l YYEHWYECKUX MPAKTHUECKUX pPaboT
dbopMupyeTcss B BHJI€ TEMAaTUYSCKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOOydJaromuxcs. TeMaTudeckue KOMIUICKTHI
7a060paTOPHOTO O0OPYMOBAHMS JOJDKHBI OBITH TIOCTPOSHBI HAa KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX W IU(POBBIX TMPUOOPOB, & TAKKE KOMITBIOTEPHBIX
MU3MEPHUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX JTa00paTOpHi.

OCHOBHBIMU TIETISIMU U3Yy4eHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

o (opmupoBaHume wHTEpeca W CTpEeMJICHUS OOYYAIOMIMXCS K HAYIYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (popMHUpOBaHHE
HCCJIEIOBATELCKOTO OTHOIICHHUS K OKPYKAIOITNM SIBJICHUSIM;

e (opmMupoBaHME HAYIHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3YUCHUS OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKU;

o (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOIH30BAHHEM
Gu3NYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O POl (DHU3UKHU JUIA PA3BUTHS JIPYTUX
CCTECTBCHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTimkeHne STUX Telield 00ecTieunBaeTCsl PEIICHUEeM CIEAYIOIMNX 3a/1ad B

npoIriecce u3yueHus Kypca GU3uKu Ha YpOBHE CPEIHET0 00111ero o0pa3oBaHus:

e MpUOOpETEHHE CUCTEMBI 3HAHUM 00 001X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHSX, BKJIIOYAsS MEXaHUKY, MOJCKYJSIPHYIO (H3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHY;

e (dopMupoBaHWE YMEHHMI TPUMEHATH TEOPETHUYECKHWE 3HAHUS IS
oObsicHEHUST (PHU3UYECKUX SBICHUA B TPUPOJAE © IS TPUHATHA
NPAKTHYECKUX PEIICHHUI B MMOBCEAHEBHOMN JKU3HH,



e OCBOCHHME CIOCOOOB pELICHUS paA3TUYHBIX 3a]ad C SBHO 3a/JlaHHOU
duznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3aanue (HU3NUECKON MOJIENH, aIeKBaTHOW yCIOBUSAM 3a/1a4H;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPUHIMUIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSHUSA Ha OKPYKAIOLILYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEIFHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuu UHGOpMaIHH,
onpeereHus: JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBMU Jisi Pa3BUTHS YMEHUH MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenme ¢usmku (6a30Bblii ypOBEHb) Ha YpPOBHE CPEIHEro OOIIEro
obpazoBanus otBojauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HENEJO), B
11 kmacce — 68 "yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMme no (¢uU3MKE MepeueHb JIabopaTOpPHBIX U
IPAKTHUYECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYHMTENb J€laeT BbIOOP
IpOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHUIYATbHBIX
0COOEHHOCTEH 00yJarOIUXCs.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbl NO3HAHUSA OKPYIKAOILIETO
Mupa. Posb 3kcriepuMeHTa 1 TEOpUH B IPOLECCE TO3HAHUS IPUPOABI. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3MuUecKUX SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Posnb u Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W HUGPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JNATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HAa OCU CHCTEMBl KOOPAMHAT.
Clio)xeHue NnepemMenIeHuil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHHUs, NIyTH W IepeMelICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonnHeitHOE IBMKEHUE. [[BH)KEHNE MaTEPUATBHON TOYKU MO OKPY>KHOCTH
C TIOCTOSIHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAsA CKOPOCTb.
[lepuon u yactota obpaienus. LleHTpocTpeMUTENEHOE YCKOPEHHE.

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

Jlemoncmpayuu

Mogens cuctembl OTCYETA, WUIIOCTpAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBHO>KCHUS.

[Tpeobpa3oBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HabGnionenue aBuxkeHus Teja, OpPOIIEHHOrO TMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



W3mepenue yckopeHusi CBOOOHOTO MaJAeHHUS.

Hanpasiienue ckopoCcTu mpu IBUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHne COOTHOLICHUST MEXAY IYyTAMH, MNPOWUJICHHBIMUA TEJIOM 3a
MIOCJICIOBATENBHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABuKEHUS Tena, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuammn  otHocuTenbHOCTM  [ammnes. Ilepeeii  3akoH  HeroToHa.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoii 3akon HerotoHa mjist
MaTepuajgbHOW TOUKU. Tpernit 3aKkoH HproTOHA 111 MAaTEpPUATIbHBIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, ckojibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus CKOJbKEHUS U criia TpeHus nokos. Koaddumuent tpenus.
Cuiia conpOTUBIICHUS MPU JIBUKEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarenpHOE U BpalaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamleHusa. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHnueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCHUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akonwl coxpanenus 6 MexanHuke

NMnynbc MaTepualibHOW TOYKU (Tena), CUCTEMbl MAaTEPUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE ABUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPrus yIpyro
nehopMUpoBaHHON NpYKUHBL. [ToTeHIIManbHAs SHEPTHs Tea BOJIM3HU MOBEPXHOCTU
3eMJIu.

[loTenmuanpapie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3b  pabOTHI
HEMOTEHIMATBHBIX CHJI C ”3BMEHEHUEM MEXaHUYECKOU SHEPTUH CUCTEMBI TEN. 3aKOH
COXpAaHEHUSI MEXaHUYECKOUN IHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecKkre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAaHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[lepexoa NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3yuenune aOCOJIIOTHO HEYNPYroro yjaapa C MOMOIIbI JABYX OJIMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW DHEPruu
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJsiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBmxenue. Juddysus. Xapakrep IaBUKEHHS U
B3aMMOJICHCTBUSL 4YacTHUIl BeElIeCTBA. MoJenu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenabcus.



Mopenp  upeanbHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HJACANbHOTO raza. AOCOJIIOTHas TeMmIeparypa Kak Mepa
CpEelHEd KMHETUYECKOM SHEpPruHM TEIUIOBOIO JBMXKEHHMS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH [lansToHa. M3ompoliecchl B Ma€albHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OnbiThl 110 MU PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onsita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICHUCTBUA.

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

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHMS MJIEAJBLHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomoi

OmnpeneneHne Macchl BO3AyxXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHI
00bEMa KOMHATBI, IABJICHUS U TEMIEPATYPhl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]y TTapaMeTPaMH COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamMuueckas cucremMa. BHyTpeHHsist HEprusi TepMOIMHAMUYECKON
CUCTEMBI U criocoObl € u3MeHnenus. KoaumdectBo TemnoTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  HWACAIBHOrO  rasza. Buuabl  Temuonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIUS, U3JIy4eHUE. Y IelibHasi TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmIOTHI NpH TEIIONEpeaye.

[Tonsitue 00 aauabatHoM mpouecce. I[lepBbli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOHa TEPMOJMHAMHMKH K H3ompoiieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

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

TeroBble  MamuHbl.  [IpuHIUOBI ~ JEWCTBUS — TEIJIOBBIX  MAIUH.
[IpeoOpa3zoBanusi 3HEpruM B TEIUIOBbIX MamuHax. KoadduimeHT mnoae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHE: JIBUTATEINb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOJMIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3MeHeHne BHYTPEHHEW 3HEPTUM (TeMIIEpaTyphl) Tela NPy TEIUIoNnepeaaye.

OnbIT N0 a1nabaTHOMY PAaCIIMPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

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

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHjaeHcauus. Mcnapenue u kunenue. AOCOIIOTHAA U
OTHOCHUTENbHAA BIAXHOCTh BO3Ayxa. HacelmenHeli mnap. YaenpHas TemuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI KUTICHUSI OT 1aBJICHUSI.

Tsépnoe teno. Kpucramimueckue n amopubie Tena. AHU30TPOIUS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpucTayumM3anus. Y aelibHasl TerioTa miasienus. CyOaumanusi.

VYpaBHeHue TerioBoro OanaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUU TMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPHaJOB, B
TOM YHUCJIE HAHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

CriocoObl U3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBanus  MiaBjieHUsl KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCcTpanust KpuCTaoB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

M3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamMuka
Tema 1. Inekmpocmamuxa
OnexTpuszanus Tes. DIeKTpUUecKUi 3apsil. JlBa Buja 3JIeKTPUUECKUX 3apsI0B.
ITpoBOAHMKHM,  OUANEKTPUKM U TOJYHOPOBOJAHHMKH. 3aKOH  COXPAaHEHUs
3JIEKTPUYECKOTO 3apsifa.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbIN 31€KTPUUECKUI 3apsil.
Onextpuyeckoe mnosie. Hanpsok€HHOCTH 3yieKTpuueckoro mnojs. [IpuHuun



CYNEPIIO3UIUN 3IEKTPUUECKUX MMose. JIMHUM HanpspKEHHOCTH 3JIEKTPUYECKOIO
OJISL.

Pabota cuit anekTpocratudeckoro noiis. [lorermnuan. PasHocTh MOTEHITATOB.
[IpOBOAHUKN W JHUBJIEKTPUKHA B DJIEKTPOCTATHYECKOM Tosie. [[udnexkrpuueckas
MIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3allUTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJICHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTHyecKas 3amuTa.

JIMDIIEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [IocTOSSHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTKa LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaIEIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora osnexTpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

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

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

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobOcTBeHHas U [OpUMECHas  IMPOBOAUMOCTH
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoia. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



OnekTpudecknii ToKk B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKA, DJIEKTPOHArpeBaTeIbHbIE NPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, FAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE ITPOBOIHUKOB.

[IpssmMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CwiIbl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB NEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3y4yeHnne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

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

Habmronenue 3nexTpoiamsa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro ypoeHsa B 10 kjacce ocCyIIeCTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (DakT, runoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETIUPOBAHUE, MOJEIb, H3MEPECHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIu,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOEKIIMHU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEIUI000OMEH JKMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEIIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsl Macca, TEILUIOBBIE CBOMCTBA TBEPABIX TEJI, JKUJIKOCTEH U ra3oB,



JIIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJUTHYECKAs  JAUCCOLMALINS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOJAIIWIHUKHA, HCMIOJb30BAHWE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYIHE), JIBUIaTeilb BHYTPEHHEIrO
Cropanusi, napoBasi TypOuHa, ObITOBOI XOJOAUIBHUK, KOHAUIIUOHED, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AIEKTPOHArpPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Paznen 4. JnekrpoanHamMuka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUSA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWH. [IpuHIMI Cynepno3uuuy MarHUTHBIX MOJIEH.
Jluanm MarHuTHOM WHAyKUMH. KapThHa JIMHUKA MAarHUTHOW HWHAYKUHWMU TIOJIS
MTOCTOSTHHBIX MAarHUTOB.

MarautHoe 1OJ€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOTO0 TNPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib M HallpaBiieHUE. [BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBeHne anexkTpoMarHMTHOM MHAYKUOMU. [IOTOK BekTOpa MarHWTHOU
WHIYKIUU. ODJEKTPOJBIKYIAs CUjla HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykiuu @apajes.

BuxpeBoe »snekrpuueckoe Imose. OIJEKTPOIBHXKYILIAs CUja HHAYKIUU B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb.  SIBIEHME CaMOMHIYKLIMHU. OJEKTPOJABMXKYIIAs Cuia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, UHIYKIIMOHHAS IE€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMY MAarHATHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTpOMarHuTHOM UHIAYKIIAH.

ITpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIIUM OT CKOPOCTH WM3MEHEHUS
MarHWTHOTO MTOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Yuenuuecxuii sxcnepumenm, 1abopamopHole pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccnenoBanne AeUCTBUS NOCTOSSHHOTO MAarHUTA HA PaMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON WHAYKIIHH.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

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

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMHU U
AJIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @opmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJI€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoieOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHy X A€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennpiii  TOK. CUHYCOHMJANbHBIM IMEPEMEHHbIA TOK. MOIIHOCTh
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUH JIEKTPOIepe1ay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIEOATEIBHONH CHUCTEMBI (MPYKUHHBIA WITH
MaTEeMaTUYECKU MASITHUK).



Ha6mronenue 3aryxaronmx Kojie0aHu.

HccnenoBanue cBOMCTB BHIHYXKICHHBIX KOJIeOaHUH.

Habmronenue pezonasnca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOaHU.

Pe3onanc mnpu 1DoCIEenOBaTENbHOM COCAMHEHMM PE3UCTOPA, KaTYyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOJeOaHUIl rpy3a HAa HUTH OT
JUIMHBI HUTU U MacChl I'py3a.

HccnenoBanue NEpeEMEHHOT0 TOKa B LIETIH U3 MTOCJIEI0BATEIbHO COEANHEHHBIX
KOHJICHCATOpa, KaTyLIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 6OJIHbL

MexaHnudeckue BOJIHBI, ycCioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHa BOJIHBL. [lomepeuHble W TIPOXOJIBHBIE  BOJIHBI.
WnTepdepenius u qudpakiuus MEXaHUYECKUX BOJIH.

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

DONEeKTPOMAarHUTHHIE BOJHBL. Y CJIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTPa)XCHHUE, MPEIOMIICHUE, TOIsSpU3alus, JUPpaKIys,
uHTepdepenius. CKOpocTb dJEKTPOMArHUTHBIX BOJIH.

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

[IpuHIMIBI paguoCBs3U U TeneBuaAeHus. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOI0IbHBIX BOJH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus U IpeIoMICHUS] MEXaHUYECKUX BOJIH.

Hab6monenne nntepdepeHny u AUPpaKku MEXaHHUYEeCKUX BOJIH.

3BYKOBOU PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTOM KOJeOaHU.



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

Tema 3. Onmuka

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

OTtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue n3o0OpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MoOJHOIO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceera. CiaoxHblil coctaB Oenoro csera. LBer.

Cobwuparonirie 1 paccenBaronye TuH3bl. ToHkas muH3a. DOKyCHOE pacCTOsIHHE
U ONTHYECKasi cuia TOHKOW JUH3bI. [locTpoeHne nzodpakeHuil B COOMpAONINX U
pacceuBaromux JMH3ax. PopMysia TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

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

Hudpaxuus cBera. JludpakiuoHnHas peméTka. YCJIOBHE HaOJ0ICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAaJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyma,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OTTHKA, TUPPAKITMOHHAS PEIIETKA, TOTSPOUI.

Llemoncmpayuu

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

[TomHOE BHYyTpEHHEE OTpakeHue. Mozenb CBeTOBOAA.

HccnenoBanue cBOMCTB M300paXXE€HUM B JIMH3AX.

Mopaenn MUKpOCKOMa, TEIECKOIIA.

HaGmronenue natepdepeHnn cBera.

HaGmronenue nudpakiuu cBera.

Habmronenue aucnepcuu cBeTa.

[TomydyeHune cnekTpa ¢ TOMOIIBIO TPU3MBL.

[TonyueHne ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue nokaszarens NpeioMIICHUS CTEKJIA.



HccnenoBanue cBOWCTB M300pa)KeHUH B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znesn 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCUTEILHOCTH

[ paHuIIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynaTel criennanbHOM
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BAaKyyME,
MIPUHIUIT OTHOCUTEIBLHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU U COKpAIIECHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € SHEPruel U UMIYJIbCOM PEISTUBUCTCKON YaCTULIbl. DHEPTUS
MTOKOSI.

Paznea 7. KBantoBasi pusuka

Tema 1. Dnemenmul KAHMOBOU ONMUKU

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

OtkpeiTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dororddekra. YpaBHenue OiHmTelHa s PpoTtorddekra. «KpacHas rpaHuiia»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOe NJeCTBUE CBETA.

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

Jlemoncmpayuu

®dotorpdekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOIPPEKTa.

Ceeroauog.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccessHuIO 0 -4acTHII.
[Inanerapnas moxpens aroma. Iloctynmatel bopa. M3nydenune u morsomieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOIO YPOBHSI 3HEPruM Ha Apyroil. Buabl
criekTpoB. CIEKTp YPOBHEN SHEPIUH aTOMA BOJIOPOJA.

BonnoBble cBoiicTBa yactuu. Bonnsl ne bpoitnsa. KoprnyckynsipHO-BOJHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPalIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu



Mopens onbiTa Pezepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3IIy4YECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pezepdop/ia no onpeneneHuto cocraBa paiiOakTUBHOTO
u3nydyenus.  CoiictBa  anbda-, Oera-, ramma-usinydeHus.  BrnusHue
PaIMOaKTUBHOCTHU HA UBbIE OPTAHU3MBI.

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

Anba-pacnag. OJIEKTPOHHBI W TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3ITydeHHe. 3aKOH PaJIMOAKTUBHOI'O pacraja.

OHeprus CBA3M HYKJIOHOB B sifipe. Saepubie cuibl. JledexkT macchl siipa.

Snepneie peakunu. [lenenue n cuHTes auep.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHOM DHEPIETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTrEeTUKHU.

OnemeHTapHble YaCTULbL. OTKPBITUE O3UTPOHA.

MeTo1p1 HaOMIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHII.

®dyHaMeHTalbHbIE B3auMOIeHCcTBUS. EMUHCTBO (pn3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETpP, Kamepa
Buuibcona, simepHblit peakTop, aToMHas 6oMoa.

Llemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH

Oransl pa3BUTHs acTpoHOMUU. [IprKiiagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHHE
aCTPOHOMMUH.

Bun 3B&nnoro ne6a. Co3Bes3nus, spkue 3BE3MbI, IUIAHETBI, X BHUIUMOE
JBUYKEHUE.

ConHeyHas cucrema.

Connue. ConHeuHass akTUBHOCTh. McrtouHuk sHeprum CoiHua U 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU. Jlnarpamma «CHEKTpajbHBIA Kilacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIIEAOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3J TIJABHOM IOCJIENOBAaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPECTABICHUSI O MPOUCXOKIAECHUU U 3BOoNMU CoJiHIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunstii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
[Nanaktuke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpaAX
TaJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xa06ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenmkToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

Habmronenusi HEBOOPYKEHHBIM TJ1a30M C HCIHOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sa CEBEPHOIo MOJYyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon Jlynsl, mranet, Mieunoro Ilytu.

O0o0marnee NOBTOpeHUe

Ponr ¢usmku u acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMATILHON M STUYECKOU chepax NesTENbHOCTH YEIOBEKa, POJIb M MECTO (DU3HKU U
ACTPOHOMHUU B COBPEMEHHOW HayYHOUH KapTHHE MHUPA, poJib (PU3MUYECKON TEOpUU B
dbopMHpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON
KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

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

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
NO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelmleHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHTEHC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIUH, MPU3HAKK MOAOOUS TPEyroJIbHUKOB,
onpe/eeHue MIONaan MITOCKUX GUryp u o0bEMa Tell.

buonoeus: snexTpuueckue SBICHUS B JKUBOW Mpupojne, KoieOaTenbHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMUBOMW MPUPOJIEC, TEUCTBUE
paauanvy Ha )KUBbIE OPTaHU3MBI.

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



l'eoepagpusa: wmarHUTHBIE TIONMIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX DY,
dhoToChEMKA 36eMHON TTOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICCHUH.

Texnonocus: NWUHUAKM DJIEKTPOINEpPEAady, TEHEPATOpP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIHMOHHASA I1€4b, pajap, PaguoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
coJiHe4Has OaTapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWKa» HA YPOBHE CpPEIHErO OOIIeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00OECIIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS Y4eOHOro npeamera «Pu3nKa» JO0IKHBI
OTpakaTb TOTOBHOCTb M CIHOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCSA
c(OpMUPOBAHHON BHYTPEHHEW TMO3MLMENW JIMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKICHMI, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM HEHHOCTSM POCCHUHUCKOrO OOIIECTBAa, PACHIMPEHUE KU3HEHHOTO
ONBITA M ONIBITA ACATEIBHOCTH B MPOLECCE PEaTu3allii OCHOBHBIX HAIPABICHUN
BOCIIMTATEIIbHON JEATEIbHOCTH, B TOM YHCJIEC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMHA 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLIEYETOBEUECKUX T'yMAaHUCTHYECKUX U
JNEMOKPATUYECKUX L[IECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO IEATENIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYNPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHUE B3aUMOJICHCTBOBATh C COLMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C
uX (PyHKUMAMU U HA3HAUECHHUEM;

TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOU E€ATEIBHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMA:

c(OpMHUPOBAHHOCTh POCCUNCKOMN IPa’KIaHCKON WACHTUYHOCTH, MATPHOTU3MA;

LIECHHOCTHOE OTHOIIEHHE K TIOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKCHUSIM
POCCUICKHX YUEHBIX B 001acTU (PU3UKHU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAalMI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI M LICHHOCTH, B TOM 4YHCIIE B
NEATEIbHOCTH YYEHOT0;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTHYeCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAsi SCTETUKY HAy4YHOI'O TBOPYECTBA,
IpUCyIIEro (pU3nIecKor HayKe;

5) Tpy10BOT0 BOCIIMTAHMSI:



UHTEpEC K pa3iuyHbiM cdepaMm mpodeccruoHalbHON NeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynyier mpodeccuu 1 pearTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(U3KMKYU Ha IPOTSKEHUU BCEH KU3HU;

6) 3K0JI0OrM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIBTYPBl, OCO3HaHHE TJ100aIbHOTO
XapakTepa 3KOJOTMYECKUX MTPOo0IIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JICHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHMA LEJIeW YCTOMYUBOrO pa3BUTHUS YEJIOBEUECTBA;

pacIIMpEHHUE OMbITAa JEATEIbHOCTH SKOJOTMYECKOM HANpPaBIEHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAHUU 10 (PU3HKeE;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3UUYECKOIN HAYKH;

OCO3HaHUE LIEHHOCTUM HAYYHOU JESTENbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHHUs (PU3UKHU OCYIIECTBIATH IPOEKTHYIO U UCCIIEOBATENBCKYIO I€ITEIbHOCTD
VHIUBUYyAJILHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeiicTBuA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyalIW3UpPOBaTh  MpoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENEATh UENU JEATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYUS B  PacCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS NPOOJEeMbl ¢ y4ETOM aHaln3a UMEIOIIUXCS
MaTepUaJIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLIEHUBATh PUCKHU MOCIEACTBUMN AEATEIbHOCTH;
KOOPJAMHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSX PEaIbHOT0, BUPTYAJLHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarTebCKHe 1eHCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIKOYEBBIMU IOHATUSMH U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIa/IeTh HaBbIKAMU Y4eOHO-MCCIEA0BATEIBCKON U MPOEKTHOMN AESITeNbHOCTU
B 005aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (PU3MUECKOTO COAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B IIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TMOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCIIE MIPH CO3JJaHUH YUEOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISATh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3UPOBaTh 3ajauyy,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus, HaXOIUTh apIyMEHTHI JJIs TOKa3aTeIbCTBa CBOUX
YTBEPKICHH, 3a7aBaTh apaMEeTPhl U KPUTEPUHN PELICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJaud B 00pazoBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OTIBIT;

yMETb TEPEHOCUTh 3HAaHHUA MO (PU3MKE B MPAKTUYECKYI0 O0OIacTh
KHU3HENIEeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIaJIeTh HABBIKAMU TOJy4YeHUs MHPOpManuu (GU3MUECKOro COAepKaHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CAaMOCTOSITEJIbHO OCYIIECTBIIATh IOUCK, aHaJM3,
CHUCTEMATHU3alMI0 W HHTEPIpEeTanuio HHOOPMALMUA Pa3IUYHBIX BUAOB U (HOpM
IpEJICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTh HH(OpMAIUY;

UCTOJb30BaTh  CPEACTBA  MH(POPMALMOHHBIX W  KOMMYHHKALMOHHBIX
TEXHOJOTHI B PEUICHHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a]1a4 ¢ COOII0ICHNEM TPEOOBaHUN SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX MU STUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€e30ITaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NUYECKOTO COJAEP)KAaHUS B PA3IMYHBIX (opmarax ¢
yu€TOM HazHadeHHs] HPOPMAIIUU U LIEJICBOU ayJUTOPUH, BRIOUpPAasi ONITUMAIbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YUeOHbIEe TeiiCTBUS:
OCYIIECTBIIATH 00IIEHNEe HA YPOKax (PM3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(MDIMKTHBIX CHUTyalludi W CMST4YaTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO M3JaraTb CBOI0 TOYKY 3PEHHUSI C HCHOJIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM M WHIHMBUYaJIbHOU
paboTHI;

BBIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXKJIOr'0 WICHA KOJIJIEKTUBA,;

MIPUHUMATh LEJIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIJIATh IUIAH JICUCTBUU,
pacmpenensaTh poJii ¢ Y4€TOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paloOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIa/Ia M KAXKJOTO YIACTHUKA KOMAHIbI B OOIITHH
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKThI, OLEHUBATH MAEU C TO3ULIUH HOBHU3HHBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B Pa3JIUYHBIX
CUTYaIUSX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITH HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBHS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSITENbHOCTh B 00JacTH
(U3MKM M aCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTh MU (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PAcdYETHBIX M KadeCTBEHHBIX
3aJ1a4, IJIaH BBIMOJIHEHUSI PAKTUYECKON padOoThl C Y4ETOM HMEIOLIUXCS pECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsATh paMKHM y4eOHOro NMpeaAMETa Ha OCHOBE JINYHBIX NPEATNIOYTEHUN;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HPyAMLMH B o0JacTu
(U3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pPa30BaTENbHBIN U KyIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESTEIBHOCTb,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJ€Th  HABbIKAMU  IIO3HABAaTEJbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHUM;

UCIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PHUCKM W CBOECBPEMEHHO NPHHUMATh PEIICHHUS TO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIM3€ pPe3yJIbTaTOB
JIESITEIBHOCTH,

IPUHUMATH Ce0sl, TOHMMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHX TMPU aHAIW3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce nocTrkeHus IMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS IPOTPAMMBI IO
dbuzuke I YPOBHS CpEIHEro oOmero oOpa3oBaHUs Yy OOydYaroUIuxcs
COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJICKT, MIPEAMOJIarafo A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE TPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
IMOIIMOHAIBHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlMM, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMHU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HWCXOJS M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIICH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
IPYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

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

INPEJIMETHBIE PE3YJIBTATBI

K koni1ty o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIITUXCS YMEHUN:

JEMOHCTPHUPOBATh Ha MpUMEpax poiib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAJIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS T'a30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSCHITH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



ANEKTPOAUHAMUKHN: PABHOMEPHOE ¥ PABHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHUE,
CBOOOJIHOE IMaJI€HUE TEJl, IBHXKEHHE MO OKPYKHOCTH, WHEpPLUs, B3aUMOJEHCTBHE
Ten, auddys3us, OpOyHOBCKOE ABUKEHHE, CTPOCHHE XKUAKOCTEH M TBEPABIX Te,
U3MEHeHue o0bEMa Tel IpU HarpeBaHUU (OXJIAXKAECHWH), TEIJIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJICHCAlus, IUIaBICHUE, KPUCTAUIM3alus, KUIICHHUE, BJIAXXKHOCTH
BO3/1yXa, ITOBBILICHUE JABJICHUA I'a3a IPU €r0 HArpEBAHUM B 3aKPBITOM COCYIE,
CBSI3b MEXy ITapaMeTpaMH COCTOSIHUS ra3a B M30IIPOLIECCAX, AIEKTpU3ALU TeE,
B3aUMO/JICCTBUE 3aPSJIOB;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKHE BEJINYMHBIL:
KOOpJMHATAa, IyTh, IEPEMELICHUE, CKOPOCTb, YCKOpPEHHME, Macca Teljla, CHIIA,
VMMITYJIbC TE€JIa, KUHETUYECKasl DHEPrus, NMOTCHIUAIbHAS DHEPIrUs, MEXaHUYECKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS W EIUHMIIBI,
HaXOAUTh (DOPMYJIbI, CBS3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BEJIUYHHY C APYTUMHU
BEJIMYMHAMU;

ONMCBHIBATh M3YYECHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBIICHMUS,
UCHIONB3Ys (U3MUECKHE BEIMYHMHBI: JaBICHHME Trasa, TeMIeparypa, CpeaHss
KMHETHYECKash DHEPIusl XaOTUYECKOrO JIBHMKECHHS MOJIEKYJI, CPEIHEKBAJApaTHYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHS JHEprus, pabora rasa,
KOA(P(UIIMEHT TMOJIE3HOTO JEUCTBUS TEIUIOBOTO JABHUTAaTelsl; MpPH OMHCAHUU
IPaBWIBHO TPAKTOBAaTh (UBUYECKUH CMBICH UCHOJB3YEMBIX BEIUYHMH, HX
0003HaUEHUSd W E€OUHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(pU3UYECKYIO BEIMUUHY C IPYTUMHU BEIUUNHAM;

ONMCBIBATh U3YYCHHBIC DJIEKTPUYECKUE CBOKMCTBA BEUIECTBA U AIEKTPUUECKUE
sBJIEHUS (IIPOLIECCHI), UCTIONB3Ys (U3UUECKHUE BEIMYUHBI: AIIEKTPUUECCKUIN 3aps,
AIEKTPUYECKOE T10JI€, HANPSKEHHOCTD 0151, TOTEHIHAJI, PA3HOCTh NOTEHLMAJIOB;
OpU ONHUCAHUM TIPAaBUIBHO TPAKTOBATH (PU3MUYECKUM CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHHs] M EOUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO (PU3UYECKYIO BETUYHHY C IPYTUMH BEJIMYMHAMU;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, HUCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHUYECKOW DJHEPruHU, 3aKOH COXPAaHEHHs HMIIYJIbCA,
IPUHLUI CYNEPIO3UIMKM CWJI, NPUHLMUII PAaBHOIPABUSA HHEPLUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEH KUHETUYECKOM 3HEPTUM TEIUIOBOTO JBMIKEHHSI MOJIEKYII C
a0COJIFOTHON TeMIepaTypoi, EPBbIN 3aKOH TEPMOJAUHAMUKHU, 3aKOH COXPAHEHUS
JJEKTPUYECKOTO 3apsia, 3akoH KyloHa, mpu S3TOM pas3invyarh CJIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMATUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIBL,
00J1aCcTH) MPUMEHUMOCTH;



OOBSACHSATH OCHOBHBIE MPUHIUIIBI IEHCTBUS MAILIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOr0 MCHOJIB30BaHUS B MOBCEIHEBHON
KU3HH;

BBINIOJIHATh OKCIIEPUMEHTHI MO0 HUCCIEIOBAHUIO (PU3UYECKUX SBJICHUM U
MPOIIECCOB C HCMOJb30BAHUEM IPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MpPHU 3TOM
dbopmynrpoBath npodieMy/3anady ¥ TUIOTE3y y9eOHOTO HKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMs, TPOBOAUTD OTBIT U (POPMYIIUPOBATH
BBIBO/IbI;

OCYULIECTBJISTh MPSIMbIE U KOCBEHHbIE U3MEpPEHUsI (U3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsS W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEJIUYUHAMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX W3MEPEHUM, NPH 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(bUKCUPOBATH PE3YNbTATHI MOJTYYEHHOU 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH B BUJIE
TaOJIUI U TpauKOB, JIeJaTh BHIBOBI MO PE3yIbTaTaM UCCIEAOBAHUS;

co0iroAaTh mpaBuiia 0€30MacHOrO TpyJa MPHU MPOBEICHUU HCCIEIOBAaHUM B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeOBATENIbCKOW U MPOEKTHOU
JESATEIbHOCTH C MCHOJb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbBIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCTIONB3YS (PU3HUECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJa4n
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIACHITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOAUMbIEe I €€ pElIeHMs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3HUUYECKOU BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnyecKue BICHUS;

MCITI0JIb30BATh MIPH PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHbIE
TEXHOJIOTHUH ISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAUUN U NPEICTABICHUS
yu4eOHOW W HAy4YHO-TIOMYJIAPHOM HWH(GOPMALMU, TOIYYECHHOM W3 Ppa3IuYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJIy4aeMylo HH(POPMAIHUIO;

PUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, 00BbSICHEHUE MTPOLIECCOB OKPYKAIOLIEr0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHU;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM JKU3HU AJIS
obecrnieyeHrs 0€30MaCHOCTH TMPH OOpaIllleHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, NIJIsi COXPAHEHUSI 3OPOBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOILLEH CpelIe;



paboTaTh B TpyHme C BBIMNOJHEHUEM pAa3IMYHbIX COLHUAJIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO PACIPEAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJI€KBaTHO OLIEHUBATH
BKJIAJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xoH1ty o0yuenus B 11 ki1acce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax poyib U MecTo (U3uKu B (HopMHpOBAHHUU
COBPEMEHHOM HAy4yHOM KapTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTHH, B INPAKTUYECKOW IEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M €IUHCTBO
(u3nYECKON KapTUHBI MUPa;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JJIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, AIEpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOIO siipa MpPH PEIIEHUU (PU3NUECKUX
3az1ay;

pacmno3HaBaTh (pU3NUECKHUe SBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aHUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUSA, JEHCTBHE MAarHUTHOIO IO Ha
IPOBOJAHHUK C TOKOM M JBWXYILUMHCS 3apsl, JEKTPOMArHUTHbIE KOJeOaHus U
BOJIHBI, NPSIMOJIMHEWHOE pPAacCHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, NPETOMIICHHUE,
unTepdepenus, audpakuus W TOJNSApPU3ALUS  CBETa, JTUCIEPCUs CBETa,
dbotoanekTpudeckuii 3gdexT (hoTodrddhexT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JMHENYaToro CIEKTpa aroMa BOJXOPOJA, €CTECTBEHHas M MCKYyCCTBEHHAas

PaauOaKTUBHOCTD;
ONMCHIBaTh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUYECKYID  IPOBOJUMOCTh  Pa3jiU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJIb3Yysl (DU3NYECKUE BEITUUYHHBIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
COIMPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIas cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYyIIK{, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOTO IOJ€H, NEepUoJ M YacToTa
KojeOaHuii B KoseOaTenTbHOM KOHTYpe, 3apsJ U CHiIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABHIBHO TPAKTOBATh (DU3UUECKUN
CMBICJT HCTIOJB3YEMBbIX BEJIMYMH, WX OOO3HAYEHWsS W €UHUIIBI, YKa3bIBaTh
(b opMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUUHY C IPYTUMH BETUUHMHAMMU;

ONUCHIBATh M3YYECHHBIE KBAHTOBBIE SBICHHUS M TNPOLECCHl, HCIOJIb3YS
bu3nUeckue BEIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPHUOJ MOTypaclaaa, SHEPTUs CBSI3U



aTOMHBIX $I7€p, MpPH OINUCAHWU MPABHIBHO TPAKTOBAaTh (UINUYECKUN CMBICIT
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAUYEHHS M EIUHHIIBI, YKa3bIBaTh (POPMYIIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIWYMHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIIATH 3HAaU€HNE (PU3MUECKON BEIIMUUHBL;

aHAJIM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBICHUS, UCIOJNIB3Ys (PU3HUECKUE
3aKOHBI U MPUHLHUIIBL: 3aKOH OMa, 3aKOHBI MOCJIE0BATEIBHOIO M NapaJIeIbHOTO
COCAUHEHHs] TNPOBOJHUKOB, 3akOoH Jlkoyis—JIeHnma, 3aKOH 3JIEKTPOMAarHUTHOU
MHIYKIUHU, 3aKOH IPSIMOJIMHEHHOIO PaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUE DWHINTEWHaA i pororddekra,
3aKOH COXPAaHEHUS HDHEPIUHU, 3aKOH COXPAHCHUS HUMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOI'0 YMCIA, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHULbI, 0O0JacTH)
PUMEHUMOCTH;

ONpEIENATh HAIIPABJIEHUE BEKTOPAa MHIYKIIMM MAarHUTHOI'O MOJISl POBOJIHHUKA
C TOKOM, cuJiel Ammnepa u cuisl JlopeHua;

CTPOUTh M ONHCHIBATH H300paXEeHHE, CO3/1aBaeMO€ IIJIOCKHM 3epKalioM,
TOHKOMW JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENO0BAHUIO (PU3NYECKUX SBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSMBIX M KOCBEHHBIX HM3MEPEHUM: MPU 3TOM
dbopmynrpoBath mpodieMy/3anady U TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 NPEJIOKEHHOTO 000pY10BaHMs1, IPOBOAUTH OIBIT U (POPMYJINPOBATH
BBIBOJIBL;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIMYUH, IPU
3TOM BBIOHMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHHsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEI0BATh 3aBUCUMOCTH (PU3NUYECKUX BEJIMYMH C UCIOJIb30BaHUEM IPSIMbIX
U3MEPEHUI: MPU ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHUPOBATh PE3YJbTaThl
MOJyYEHHOW 3aBUCUMOCTH (DM3MUYECKUX BEJIWYUH B BUAE TaOnMIl U TpaduKoB,
Jie1aTh BBIBOJIBI 10 PE3YJIBTATAM UCCIIEOBAHUS;

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MPHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOIrO SKCHEPUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMICTB M JIAOOPaTOPHOIO
000pyI0BaHUS;

pemiath pacu€THbIE 3aJayd C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCIOJB3Ys (PU3MUECKHUE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3aa4l
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEJIUYMHBI U (POPMYIIBI,
HEOOXOUMbIE NIl €€ pEelIeHUs, MPOBOAUTh Pacué€Thl M OLICHUBATh PEAJbHOCTH
MOJy4YEHHOTO 3HaUY€HUs (PU3NUECKON BEITMYUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HETPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTHH [UJISl TIOMCKA, CTPYKTYPUPOBAHMsI, UHTEPIPETALUN U IPEICTABICHUS
yu4eOHOW W HAy4HO-TIOMYJAPHOM WH(GOPMALMU, TOIYYCHHOM W3 Pa3IUYHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIydaeMylo HHPOPMAIHUIO;

OOBSACHATh MNPUHLIMNBI JEHCTBUS MAalUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX 0€30MacCHOr0 UCHOJIb30BAaHUS B IOBCEHEBHOU
KU3HY;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOM KU3HU AJIs
oOecrieueHnst 0€30MacHOCTU MpU OOpallleHWu C MNpudopaMu U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
MIOBEJACHUS B OKPYKAIOILIEH CPEAE;

paboTaTh B TIpynIe C BBIIOJHEHUEM pPAa3jIMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpPyNIbl, PALMOHAIBHO PpACHpENEsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMAaTPUBAEMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabusie IlpakTuueckue (itpp )
NMPorpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3uKa U METObl HAYYHOI'O O3HAHUS 2 Bubmmorexa [IOK
' A v https://m.edsoo.ru/7f41bf72
Hroro o pazneny 2
Paznen 2. MEXAHUKA
Bbubmunoreka LIOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.2 Husamiuica ! https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.3 3aKOHbBI COXpPAaHEHHUSI B MEXaHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 172
Htoro no paszneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
’ TEOPUHU https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
3.2 OCHOBBI TEPMOJUHAMUKHU 10 1 hitps-//m.cdsoo.rw/7f4 1672
313 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 Bu6muotexa [JOK
' ®a30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK

41 UICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 ITocTOsIHHBIN 3JIEKTpUYECKH TOK. TOKH B 12 bu6nuorexa LIOK

' Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/m P Konrtpoabsnbie IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MaruauTHoe nosie. DIeKTpOMarHuTHas 1 1 3 bu6nuoreka [IOK
’ WHTYKIIAS https://m.edsoo.ru/7f41c97¢c
Hroro o pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHnuyeckue 1 3JIeKTPOMarHuTHbIE 9 1 bubnmoreka [JOK
’ KoJcOaHust https://m.edsoo.ru/7f41¢97¢c
29 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 5 1 bu6nuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2. 1
3 Onruia 0 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OCHOBBI CIEUATIBHON TEOPUH 4 1 bubnuoreka [JOK
OTHOCHUTEIIBHOCTU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKH 6 bubmorexa [IOK

https://m.edsoo.ru/7f41c97¢




but6mmoreka [IOK

. 4
4.2 Crpoere aroma https://m.edsoo.ru/7f41c97c¢
Bbubmunoreka LIOK
4.3 ATOMHOE A7IpO > https://m.edsoo.ru/7f41c97¢c
Htoro no paszneny 15

Pa3nesa S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 7 buomrorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3nesn 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O06o01aroiiee NOBTOpEHHE 4 ngﬂ;;fg;fg}i f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecTBo 4acon DJIeKTPOHHbIE
[
:;n Tema ypoka Beero Kourpoabnble IIpakTuyeckue f:j;?ennﬂ ::gl;l;l;ziz:eﬂbnme
padoThI padoThI pecypes:
®usuKa — HayKa O PUPOJE.
1 Hayunebie MGTZ;[(I)I HO?I.)HE’:IL)HI/ISI 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0c32e2

OKPYXaIoIero Mupa
Posb u MecTo (puzuku B

) (dbopMUPOBaHUN COBPEMEHHOM | bubmmoreka [JOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ESITEIbHOCTH JIOIeH
MexaHu4eckoe JBUKEHHUE.

3 OTHOCHUTEIBHOCTh MEXAaHUYECKOTO 1 bubmuorexa [JOK
newxkenus. [lepemenmenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE NpsIMOJIMHEHHOE 1 bubanorexka [HOK
JBHKCHUE https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE | bubmmoreka [JOK
JIBHKECHUE https://m.edsoo.ru/ff0c372¢

6 CBoOonHOe majeHue. Y CKopeHue 1 bubmmoreka [JOK
CBOOOJTHOTO TAJCHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuneliHoe IBUXEHUE.

7 JIBM>KeHHE MaTepUaIbHON TOYKH 110 1 bubmmorexa LHOK

OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

bu6mmoreka [IOK

Kunernueckas sHeprus

8 lanunes. I/IHepuUHaanHe CUCTEMBI hitps://m.cdsoo.rw/fl0c3bes
orcyera. IlepBblii 3akoH HeroTOoHa
Macca tena. Cuina. [Ipunnun

9 cynepno3uiu cuil. Bropoit 3akon bubmorexa HOK

. https://m.edsoo.ru/ff0c3bed
HproToHa 1711 MaTeprabHOW TOUKHU

10 Tperuii 3akoH HeroToHa 115 bubmmoreka [IOK
MAaTEPUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMUpPHOTO TsroteHus. Cuna

11 TsbKecTu. [lepBasg kocMuueckas bubnmorexa LHOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubanorexka [HOK
Tena https://m.edsoo.ru/ff0c3el8
Cwia tpenus. Koaddumuent

13 TpeHus. Cuiia COonpoTUBIIEHUS NTPU bubmmoreka [JOK
IBVKEHUH TeJIa B )KUJIKOCTH HIINA https://m.edsoo.ru/ff0c3{76
rase
ITocTynarensHOE U BpalaTesbHOE

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO Bbu6nuoreka [JOK
tena. MomeHT cuiibl. [liiewo cuel. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecHs TBEPOTO TEIA
HNMnynsc maTepualbHONM TOYKH,

15 CHUCTEMBbI MaTepUATIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTuBHOE IBUKEHHE

16 PaboTa 1 MOIIHOCTB CHJIBL. bubmuorexa [JOK

https://m.edsoo.ru/ff0c4502




MaTepuaibHOW ToukU. Teopema 00
U3MEHEHUU KUHETHYECKOI OHCPIrun

17

[ToTeHmanpHas SHEPTHUSL.
[ToTeHmanpHast SHEPTUS YIPYTO
nehopMUPOBAHHOM MPY>KUHBI.
[ToTenmanpHas YHEPTUS TeIa
BOJIN3M TIOBEPXHOCTH 3eMITU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

ITorennuanbpHbIE U
HENOTEeHIUaNbHbIe CHIIBbL. CBs3b
paboThI HEMOTEHIIMAIBHBIX CUJI C
M3MEHEHHEM MEXaHUYECKON dHEPTUn
CUCTEMBI TeJl. 3aKOH COXPaHEHHUSI
MEXaHUYECKON SHEPTUn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopaTtopHnas pabota
«HMccnenoBanue cBsi3u pabOTHI CHITBI
C I3MCHECHHEM MEXaHHIECKOM
SHEPTUU Tella Ha IpUMepe
PaCTSKEHUS PE3UHOBOTO KIyTa

20

KoHnTtponbHast paborta mo Teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXPaHEHHUS B MEXAHHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KHHETUUECKON
Teopur. BpoyHOBCKOE ABMKEHHE.

Anddysns

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JBUKECHUS U
B3aMMOJCHCTBHUS YaCcTHUII BEIISCTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
1 TBEPJIBIX TEIl




23

Macca monekyn. KonnuectBo
BemectBa. [locTtostHHas ABoraapo

24

TermoBoe paBHOBecue. TemmnepaTypa
u e€ usmepenue. [llkana Temneparyp
Henscus

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMrepaTypa Kak Mepa
CpPEeIHEW KMHETUYECKOU YHEPTUU
JBUKECHHUS MOJIEKYJ. Y paBHEHUE
MenneneeBa-Knaneipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon lanpToHa. ['a30BbIC 3aKOHBI

28

JlaboparopHas paboTa
«HMccnemoBanue 3aBUCHMOCTH
MEX]Ty MapaMeTpaMHu COCTOSIHUS
pa3peKEHHOTO ra3a»

29

H3ompornecchl B ueanbHOM rase u
uX rpaduueckoe nmpeacTaBieHue

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BuyTtpenuss sneprus
TepMOHHHaMH‘IeCKOﬁ CUCTEMBI U
criocoOn! e€ n3menenus. KoanuectBo
TEIUIOTHI U paboTta. BuyTpeHHs s
9HEPrusi OJIHOATOMHOTO UICATLHOTO
rasza

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Bunael renonepenaun

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenbHas TEIUIOEMKOCTE BENIECTBA.
KOHI/I‘IGCTBO TCIIJIOTHI HpI/I

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c5¢36




tertonepenaye. AnunadbaTHbIN
porecc

I1epBblii 3aKOH TEPMOIMHAMUKHU U

Bbubnmuoreka [JOK

33
€ro MPUMEHEHUE K U30IPOIIEcCCaM https://m.edsoo.ru/ff0cSefc
HeobpaTumocTs poI1eccoB B
34 pu (I: e. Bropou I;aIIjOH bubmorexa [JOK
PHPOAE. P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpunuun nevictust u KI1 bubmuorexa [JOK
TETIJIOBOM MaIIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIIJ]
37 DKooruyeckre mpoodaeMbl
TEIUIOPHEPTETHKU
O06o0maromuii ypok
38 «MOJ‘II:K HT Haf}llp ¢buzuka. OCHOBBI bubmorexa HOK
YA ’ https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKI
KoHnTtponbHas pabota 1mo Teme
39 «MonekynspHas ¢puzuka. OCHOBBI bubmorexa [JOK
YA ’ https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
40 [TapooGpazoBaHue U KOHACHCALUSI. bubmmoreka [IOK
Ncnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIFOTHAS 1 OTHOCHTEJIbHAS
41 BJIAXKHOCTh BO3yXa. HachlleHHBIN bubmorexa HOK
AY%3. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannnueckue u
amopdHbIe Tena. AHU30TPOIHS
N bu6mmoreka [IOK
42 CBOMCTB KpucTaioB. JKujakue

Kkpuctayisl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c65{0




[InaBnenne n KpucTaljlin3anus.

bu6mmoreka [IOK

43 VY nenpHas TEILIOTA IIJIaBJIEHUS.
A https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmoreka [IOK
44 YpaBHEeHHE TEIIOBOro OanaHca
p https://m.edsoo.ru/ff0c6820
DIIeKTpU3anus Tell. DIEKTPUUECKUN
45 3apsa. [Ba Buaa alIEKTPHUUECKHUX bubmorexa LOK
PAL. p https://m.edsoo.ru/ff0c6bee
3apsioB
ITpoBOOHUKH, TUIIEKTPUKH U
46 n(fn OBOJHUKH 3aK(I))H bubnnorexa LIOK
YHpOBOZ ’ https://m.edsoo.ru/ff0c6bee
COXpaHEHHUs SIEKTPUUIECKOTO 3apsia
B3aumonericTBue 3apsiioB. 3aKOH
47 Kymona. TodeuHBIH 3IeKTpHUECKUH bubmorexa LIOK
y ’ p https://m.edsoo.ru/ff0c6ce4
3aps
Hanps>k€HHOCTB IEKTPUIECKOTO
43 noJist. [lpuHnun cynepnozunuu bubmmoreka [IOK
AJIEKTPUYECKUX MoJe. JInnun https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO
49 nois. Ilorennuan. PasHocTh bubmmnorexa LIOK
' AL https://m.edsoo.ru/ff0c6100
[IOTEHIMATIOB
[TpoBOTHUKY U AWDIICKTPUKH B
50 3JIEKTPOCTATHYECKOM IT0JIE bubmmorera LIOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
. bubnuoreka LIOK
51 OnekTpoéMkocTh. KoHniencarop 1

https://m.edsoo.ru/ff0c7126




52

DIIEKTPOEMKOCTH MIIOCKOTO
KOHJEHCAaTopa. JHEPrus
3apsKEHHOT0 KOHJEHcaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHas pabora "M3mepenne
3JIEKTPOEMKOCTU KOHAEHcaTopa"

54

[IpuHIMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCAaTOPOB, KOITUPOBAJIBHOTO
arnmapara, CTpyMHOro mpuHTepa.
DJIEKTpOCTaTUYECKAs 3allUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymiectBoBaHusA. [[0CTOSAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conportusnenue. 3akon Oma aJist
y4acTKa 1enu

56

[MocnenoBarenpHOE, ApaLIEIbHOE,
CMEIIaHHOE COeIMHEHHE
MPOBOTHUKOB. JIaGopaTropHas
pabora «/3yueHne cMenaHHOTo
COCIMHEHUS PE3UCTOPOB)

0.5

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIITHOCTB AIMEKTPUUYECKOTO
ToKa. 3akoH Jlxoynsa-JleHua

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

58

3akoH OMa a71s TOJTHOH (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHask IPOBOAUMOCTD
TBEPABIX METAJNIOB. 3aBUCUMOCTD




COIIPOTUBIICHUS METAIIJIOB OT
temiiepaTypbl. CBepXIIPOBOIUMOCTh

DIJIEKTPUUYECKUI TOK B BaKyyMe.

60 .
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAS

61 Y IIPUMECHAsl IPOBOAUMOCT. bubmmoreka [IOK
CaoiicTBa p—n-1nepexo/ia. https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUYECKUM TOK B paCTBOPAxX U

62 pacriaBax 3JIEKTPOJIUTOB. bubnunoreka [IOK
DIEKTPONUTHYECKAs! JUCCOLIHAIIHS. https://m.edsoo.ru/ff0c82ba
DIEeKTPONN3
DNEKTPUYECKUM TOK B ra3ax.

63 CaMoCTOSITeTbHBIN U bubmuorexa [JOK
HECAMOCTOSITENBHBIN Pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DNeKTpUUYECKHe MPUOOPHI

64 YCTPOMCTBA U UX IIPAKTUYECKOE bubnunoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€3011aCHOCTH

65 O06o0maromuii ypok bubmuorexa [JOK
«DNEKTPOIUHAMUKA» https://m.edsoo.ru/ff0c88be
KonTtponbHas pabora o Teme
«nekTpocratuka. [locTossHHBIN

66 3JIEKTPUYECKUN TOK. TOKHM B bubmmoreka [JOK

pasnmuuHbIX cpenax» /Beepoccuiickas

MpoBepoYHas paboTa npu

MMPOBCACHNU HaA 6yMa)KHOM HOCHUTCIIC

https://m.edsoo.ru/ff0c8a8a




67 PezepBnblil ypok. KonTposbHas 1 bubanorexka HOK
pabota o Teme "DnekTpoarHaMuKa" https://m.edsoo.ru/ff0c8c56
PesepBublit ypok. O6o0maromnumii bubmmoreka [JOK

68 1
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
[
:;n Tema ypoka Beero Koutpoasnubie IIpakTnyeckue il:;:eﬂnﬂ :)lg];l;l;?i?:enbﬂme
padoThI padoThI pecypesr
[TocTostHHBIE MATHUTHI U UX

| B3auMoO/iciicTBUe. MarHUTHOE MOJIC. | bubmunoreka LIOK
BekTop MarHuTHON MHIYKIIMH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIUU
MarauTHoO€E 1oJie MPOBOIHUKA C

) ToKOM. OnbIT DpcTeaa. 1 bubmmoreka [JOK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHnas pabota «3ydeHue

3 MaFHII/:THOII)‘O HOE&I KaTymKHy: 1 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBue MarHUTHOTO IIOJIS Ha
MPOBOJHUK ¢ TOKOM. Crita Amrepa.

4 JlaboparopHas paboTa 1 | bu6nuoreka [JOK
«ccnenoBanue 1eMcTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JleficTBue MarHUTHOTO IOJIS Ha

5 JBHKYILYIOCS 3apSKECHHYIO 1 bu6nuorexa [IOK
gactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DneKTpOMarHuTHast UHYKITHSL. |
IToTok BEKTOpa MarHUTHOMN




nHayknuu. IJ1C nHayknuu. 3aKkoH
3JIEKTPOMArHUTHOW WHIYKLIIUU
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHON MHITYKITHH

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSH. SBNEHUE
camounaykuuu. IJ1C
CaMOUHAYKIUH. DHEPrusi
MAarHUTHOTO TOJISI KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE MOJie

bubmunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTponucTBa U UxX
IIPUMEHEHHUE: IOCTOSTHHBIE MarHUTHI,
JJIEKTPOMAarHMTHI,
JNEKTPOABUTATENb, YCKOPUTEH
JJIEMEHTApHBIX YaCTHII,
WHIYKIUOHHAs [1eYb

10

O6o00maromuii ypok «MarautHoe
nose. DJeKTpOMarHuTHas
WHITYKITUSD

bubmunoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas pabora o Teme
«MarHuTtHoOe nosie.
DneKTpoMarHuTHas MHIYKIUS»

bubmunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIE MEXaHUYECKHE
Kosiebanus. 'apMoHMUecKue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKUX KOJICOAHUH.
[IpeBpaiienue sHepruu

bubmunoreka LIOK
https://m.edsoo.ru/ff0caf06




13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproja MajbIX KoJieOaHuii rpy3a Ha
HUTH OT JJTUHBI HUTH U MacCChI
rpy3a»

14

KonebarenbHbIi KOHTYD.
CBOOOTHBIE PIEKTPOMATHUTHEIE
Kosie0aHus B UI€aTbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTHs
MEXy MEXaHUYECKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOaQHHSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcona. 3akoH
COXpaHEHHsI SHEPTUU B HJICATbHOM
K0JIeOaTeIbHOM KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyxarnmx
KoJeOaHusIX. BeIHY)ICHHBIC
MeXaHWYECKHUE KOJIeOaHus.
Pe3onanc. BeiHyxaeHHbIE
AIEKTPOMArHUTHBIE KOJIEOaHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.
CunyconganbHbIN TEPEMEHHBIN TOK.
MomHOCTb IEPEMEHHOI0 TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAYCHHUC CUJIbI TOKA U HAIIPSXKCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaayda u noTpedaeHue
3JIEKTPUYECKON SJHEPTUU

19

Y CTpolcTBO M TPaKTHYECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO

bubmunoreka LIOK
https://m.edsoo.ru/ff0cc324




3BOHKA, T€HEPATOpPa IEPEMEHHOTO
TOKa, JINHUH AJIEKTpornepeaad

DKOJOTHUYECKUE PUCKU TIPH
IIPOU3BOJICTBE IEKTPOIHEPTUH.

20 KynbeTypa ucnonb3oBanus
3JIEKTPOIHEPTHH B TOBCETHEBHON
KU3HU
MexaHuueckne BOJIHBI, YCIOBUS

acrpocTpadenus. Ilepuon.
21 IéKoppocn,ppacnpochaII){eHI/I;[ u bubmorexa OK
https://m.edsoo.ru/ff0cca54

JuinHa BosHEL. [lonepeynsie u
MPOJI0JIbHBIE BOTHBI

” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB bubnmoreka [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNIEKTPOMArHUTHBIE BOJIHBI, UX

23 cBoiicTBa U cKopocTh. [lkama bubmorexa [JOK

https://m.edsoo.ru/ff0ccfe0

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUUNIBI paTUOCBS3U U

24 TeneBuAeHus. Pa3zButue cpeacTs
cBs3u. Paguonokanus

’5 Kontponbnas padota «Konebanus u bu6nuoreka [IOK
BOJIHBD https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPaHEHHE

26 CBETa B OJHOPOJHOMU cpefe. bubmmoreka [JOK

Todeunslil HICTOUHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350




OrtpaxkeHue cBeTa. 3aKOHBI

but6mmoreka [IOK

27 OTpBREHIA c?eTa. Hoctpoenmne https://m.edsoo.ru/ff0cd4e0
n300pakeHMI B TUIOCKOM 3epKaie
[Ipenomnenue cpeta. [TonHoe

)3 BHYTPEHHEE OTPAKECHUE. bu6nuoreka [JOK
[IpenenpHbIN yroJ MoJaIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHUS

29 JlaboparopHas padota «3mepenue bubnmoreka [JOK
TOKAa3aTeIIs MPETOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue nu3odpaxeHuit

30 B 1MH3e. DopMyIia TOHKOW JTMH3BI. bubmmorexa LIOK

https://m.edsoo.ru/ff0cddle

YBenuueHue JIUH3bI
JlaboparopHas paboTa

31 «HccnenoBanue CBOMCTB
U300paXeHUI B TUH3AX)
Hucnepcus cBeta. CoKHBINA COCTaB

1 6enoro cBera. L[et. JJaboparopHas
pabota «Habmonenue aucrnepcun
CBETa»

1 UnTepdepenmus crera. Audpaxius bubnmoreka [JOK
cBeta. JlubpakunoHHas peneéTka https://m.edsoo.ru/ff0ced22

34 [TonepeyHOCTh CBETOBBIX BOJIH. Bu6muotexa [JOK
[Honsapusanus ceera https://m.edsoo.ru/ff0cf02e
OnTudeckue mpudOpsl U YCTPOHCTBA

35 U YCJIOBHSI UX 0€30I1acHOTO
PUMEHECHUS

36 ['panunbl TpUMEHUMOCTH bu6nuoreka [IOK

KJIACCHYECKOU MEXaHUKH.

https://m.edsoo.ru/ff0cf862




[TocTynarsl cnenuaibHON TEOPUHN

OTHOCHUTEJIbHOCTH
OTHOCUTENBHOCTH

37 OJIHOBPEMEHHOCTHU. 3aMeJICHHUE BuGmmorexa LOK

AAHOBP ) A https://m.edsoo.ru/ff0cfad2
BPEMEHH U COKpPAILEHUE JITTHHBI
OHeprus U UMIYJbC

18 pensITUBUCTCKON yacTUlbl. CBA3b Bubmuotexa [JOK
MacCChI C SHEPTUEH 1 UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKost
KontponsHas padora «OnrTuka.

39 OCHOBBI crIeIIUAILHOU TEOPUH buommorexa LIOK

H p https://m.edsoo.ru/ff0cf610
OTHOCHUTEJIbHOCTH»

40 ®otonbl. Dopmyna [1nanka. bu6nuoreka [JOK
OHeprust 1 UMIynbe GOoToOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIEI0BaHNE BuG 10K

noInoTeKa

41 oroapdekra. OnbiTer A. I'.
¢ o https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl pororddexra. YpaBHeHUE

42 SﬁHMTeEHa H(I;)Iq)(boma@(;ema Bubmmorexa LOK

a ’ https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» porodddexra
Hanenue ceera. OnbiTh [1. H.
43 Jlebenera. XumMuueckoe JeHcTBHE buommorexa LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoiucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:

doTorsieMeHT, POTONATUHK,
CoJTHEYHas OaTapesi, CBETO IO




Pemmenue 3agad mo reMe «JIEMEHTEI

but6mmoreka [IOK

5 KBaHTOBOU ONTHUKH https://m.edsoo.ru/ff0d0302
Mogenrs atoma TomcoHa. OIBITEL

46 Pezepdopna o paccesauio o- bubmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactull. [ lnanerapuas moaens atoma
bubmunoreka LIOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznyyenue u norsiomnieHne GOTOHOB
IIPU IIEPEXO/IE aTOMA C OJTHOTO bubmmoreka [JOK

48 .

YPOBHS SHEPTUH Ha Apyroil. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHOoBBIE CBOMCTBa yacTull. BoyiHbI

49 ne bpoiusa. Kopryckynsipao- bubmmoreka [JOK
BOJIHOBOM Jyanu3Mm. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4CHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa mo bubmmoreka [JOK
OTIPEJICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaauoOaKTUBHOTO U3TyYEHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3ilydeHus. Bnusnue
pPaauoOaKTUBHOCTU HA KUBbIE
OpraHU3MBI
OTkppITHE IPOTOHA U HEUTPOHA.

5 M3oronsl. Anbda-pacma. bu6nuoreka [IOK
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. I'aMma-u3nyyenue

53 DOHeprus CBSI3U HYKJIOHOB B SIJIpe. bu6nuoreka [IOK

S nepHble peakuuu. AnepHbii

https://m.edsoo.ru/ff0d1356




peakrop. [Ipobiemsbl, mepCcrneKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI S1EPHOM
SHEPTreTUKHU

54

DnieMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. MeToibl HA0MIOACHUS U
PEruCTpALIH 3JIEMEHTAPHBIX
yactul. Kpyrislii cTon
«DyHIaMEeHTaIbHbIE
B3auMoaeucTeusa. EnMHCTBO
($U3UUECKOil KApTHHBI MUPAY»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

OTansl pa3BUTHS aCTPOHOMUM.
[IpuxnagHoe 1 MUPOBO33PEHUYECKOE
3HAaYEHHUE ACTPOHOMHHU. Bun
3BE31HOrO Heba. Co3Be3us, pKHE
3BE3/bI, INIAHETHI, UX BUIMMOE
neuxeHue. ComHeyHas cucteMa

56

Connue. ConHeuHas akTUBHOCTb.
Wcrounuk sneprun CosHua U 3BE311

57

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/bI IIaBHOU
nocie0BaTelbHOCTU. BHyTpeHHee
cTpoenue 3B€311. COBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBotonun CoJHIA U 3BE3]]

58

Mueunsiii [IyTe — Haia
I'anaxtuka. Ilomo)xeHue 1 ABHOKEHUE
Connna B I'anakTuke. ['agakTHku.
UYépHble AbIPHI B spax TAIAKTUK




59

Bcenennas. Pazberanue rainakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie mpoOaeMbl
ACTPOHOMHH

61

KonTponpHas padora «JI1eMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI

62

Ob6o6maromuit ypok. Ponb pusuku
¥ aCTPOHOMHUU B IKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COIMAIbHON U
ITUYECKOU chepax AesITeNbHOCTH
YyelioBeKa

63

O6o6maromuii ypok. Pois u Mmecto
(GU3UKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

64

O6o6maromuii ypok. Pons
¢du3nveckoit Teopun B
(GopMUpOBaHUY MTPEICTABICHHIA O
¢u3uueckoil kapTUHE MUpa

65

O6o06maromuii ypok. Mecto
¢u3uUecKoil KapTHHBI MUpPa B
0011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyUHBIX
MPEACTABICHUI O IPUPOJE

66

Pe3epBHbIil ypok. MarauTHOE TIOJIE.
DNEeKTpOMarHuTHasE MHYKIUs




PesepBHbiil ypok. Ontuka. OCHOBBI

67 CIEMAJIbHON TEOpUH 1
OTHOCHUTEIIBHOCTH
Pesepubiii ypok. KBanToBas ¢usuka.
68 QHCI\EGHTBI};I:)T OHOMHH U * 1 bubmorera [IOK
P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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