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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHUN W TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTesbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLETIIIUM TpenojiaBanus yyeOoHoro npeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHMu3alusIX Poccuiickoit denepanuu, PEeATU3YIOLINX OCHOBHEIE
0o0pa3oBaresbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydatomuxcs 10—11 kimaccoB npu oOyueHun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO TMOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K mmaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHsI, a TAKKe
YUUTBHIBAET HEOOXOAWMOCTh peaau3alliil MEXKIPEAMETHbIX CBA3€Hl (U3MKH C
€CTECTBEHHO-HAYYHBIMU yU4E€OHBIMU MIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
eI u3ydeHus: GU3MKU Ha YPOBHE CPEAHEro o011ero oopa3oBaHus, MIIaHUPyEMbIe
pe3ynbTaThl OCBOEHUA Kypca (PU3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YUYEHUSs;

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

dusnka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxatromiem Mupe. [lIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIINMA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE MPOIECCOB W SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoir reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM  OmpenessieT Xapakrep M pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHsI HOBBIX MAaTEPHUAJIOB C 3aJaHHBIMH CBOMCTBAMHU U Apyrux. M3ydyeHue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B (DOPMHPOBAHNE €CTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydJaroruxcsi, B (opMUpOBaHHUE yMEHUN MPUMEHATH HAYYHBIM METO]
MO3HAHUS MPU BBITIOJHEHUH UMHU YUYE€OHBIX UCCIEA0BAaHUM.

B ocHOBY Kypca pu3uKH 11l ypOBHS CPEHET0 00IIEro 00pa30BaHUs MOJIO0KEH
A Uael, KOTOPhIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHUS.

Hoes yernocmnocmu. B COOTBETCTBUM € HEW KypC SBISECTCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3eioB (U3MKH, BKIIOUYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (hU3UKH.



Hoesn eenepanuszayuu. B cooTBeTcTBUM € HEW MaTepuan Kypca (HU3HKU
o0beMHEH BOKPYr (u3nueckux Teopui. Bemymmm B Kypce sABIsercs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (pU3MUEeCKOM HayKH, OCMBICICHHE CBA3M Pa3BUTUS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIMHU, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoes npuxnaonou nanpaesnennocmu. Kypce hpuzuku nmpemnoaraetT 3HakoMCTBO
C IIUPOKUM KPYTOM TEXHMUYECKHX U TEXHOJOTHYECKUX MPUIIOKEHUM M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
collepaHus, TMOCBSIIEHHBIX OSKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTMH, a Takke OOCYXIEHHUS
npo6JieM pallMOHAIBHOTO MPUPOIONIOIB30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

CTep>KHEBBIMHU DJIEMEHTAaMHU Kypca (PU3MKM HAa YPOBHE CPEIHEro OOIero
oOpa3oBaHus SBISAIOTCA (pu3mueckue Teopuu (POpMUPOBAHUE TPEICTABICHUNA O
CTPYKTYpE MOCTPOEHUSI (PU3HUECKOU TeOpUuH, posii (yHAaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MTPEAICTABICHUSIX O PUPO/JIE, TPAaHUIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IeSTeIbHOCTHBIN MOAX0A B Kypce (PU3UKH peallu3yeTcsl MPEexae
BCEro 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU AESTENbHOCTU O0Y4YaroIIUXCS.
J11st 6a30BOro ypoBHS Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOTpaMMe
no ¢u3nKe OObEIUHEHBI B OOLIMN CIHCOK YYEHHMUECKHUX IMPAKTUYECKUX pPadoT.
Boigenenne B yka3aHHOM mepedyHe JabopaTOpHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJISI ¥ OIIEHKH, OCYIIECTBIIACTCSA yYaCTHUKAMHU 00pa30BaTeIbLHOTO IMpoliecca
UCXO0Js1 U3 OCOOCHHOCTEH IUIAaHMPOBAHUS U OCHalleHus kaOuHera (usuku. [Ipu
3TOM OO0ECleunBaeTcsi OBJaJACHHE OOYYalOIMIMMHCS YMEHHMSIMH IPOBOAMTH
KOCBEHHBIC HM3MEPEHUS, HMCCICOBAHUS 3aBHCUMOCTEH (DM3MYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB O MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bosbiioe BHUMaHUE yAENSIETCS PEIICHUIO pACUETHBIX U KaYECTBEHHBIX 3a/1au.
[Tpu 3TOM 7151 pacUETHBIX 33]1a4 MPUOPUTETOM SIBIISIFOTCS 33]1a4M C SIBHO 3aJlaHHOU
¢u3nYecKol MOZENbI0, MO3BOJIAIOIIME NPUMEHATh HW3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETPUPYS 3HAHUS U3
pa3HbIX pa3nenioB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHUsS Ha
00BbsACHEHHE MpOoTeKaHUsi (U3MYECKUX SBJICHUM W TPOLECCOB B OKpYXkarollen
KU3HU, TpeOyromue BbIOOpa (PU3MYECKOM MOACIM JJIsi CUTyallud IPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.



B cootercTBuu ¢ TpedoBanusiMmu @I'OC COO k MaTepHabHO-TEXHUYECKOMY
obecrneyeHnI0 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 xabuHeTe PU3MKU JOIKHO OBITH HEOOXOJIUMOE
JabopaTopHoe 0OOpyZOBaHUE ISl BBIMOJHEHHUS YKa3aHHBIX B TMPOrpaMMe IO
bu3MKe yUSHUUECKUX MPAKTUUECKUX PabOT M IEMOHCTPAIMOHHOE 000PY/I0BaHNE.

JlemMoHCcTpanmoHHOE  000OpynoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHUH  C
NPUHIIAIIOM MUHUMAIBHON JOCTAaTOYHOCTH U O0OECHeYMBAeT IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JEMOHCTpAIUi Jis
WCCJICIOBAaHMUSI  M3y4YaeMbIX  SIBIGHUW W  MPOIECCOB, OMIUPUYCCKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHI.

JlabopatopHoe o00OpymOBaHME [JISI YYEHWYECKUX NPAKTHUECKUX pPaboT
dopMupyeTcss B BHJI€ TEMAaTUYCCKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOydJaromuxcs. TeMaTudeckue KOMIUICKTHI
7a060paTOPHOTO O0OPYMOBAHMS JOJDKHBI OBITH TIOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX W IU(POBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHi.

OCHOBHBIMU TIETISIMU U3Yy4EHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

o (opmupoBaHue wHTEpeca W CTpeMJICHUS OOYYAIONIMXCS K HAYYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX M TBOPYCCKUX
CIOCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUS ¥ (POPMUPOBAHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOITNM SIBJICHUSIM;

e (hopMupoBaHNE HAYIHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3YUCHUS OCHOB
CTpOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (dopmupoBaHWE YMEHHHA OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
du3nYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMHpOBaHHE TPEACTABICHUN O poiM (DHU3UKU JUIA PA3BUTHS JIPYTUX
€CTECTBCHHBIX HAyK, TCXHUKH U TEXHOJOTHH.

JlocTimkeHne dTUX TieNield 00eCTIeUrBACTCSl PEIICHUEM CIEAYIOIMX 3a/1a4d B

nporiecce u3yueHus Kypca GU3uKM Ha YpOBHE CPEIHET0 00111ero o0pa3oBaHus:

e MpUOOpETEHHUE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUSAX, BKIOYAsS MEXaHWKy, MOJICKYSIPHYIO (H3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKHY;

e (dopMupoBaHWE YMEHHMH TIPUMEHATH TEOPETHUYECKUE 3HAHUS IS
oObsicHEHUST (PHU3UYECKUX SBICHWA B TPUPOJAE © IS TPUHATHA
NPAKTHUECKUX PEUICHHUI B MMOBCEAHEBHOMN KU3HH,



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

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

e OBJIAJICHUE METOJaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bU3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuu UHGOpMaIHH,
onpeeseHusl JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHME YCJIOBMM JJisi pa3BUTHS YMEHUIH MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenme ¢usuku (6a30BbIii ypOBEHb) Ha ypPOBHE CPEIHErO OOIIETo
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZEJ0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMmme no (U3MKE IMepeueHb JIabopaTOpPHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYHMTENb J€JaeT BbIOOp
NpOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAWBHUIYaTbHBIX
0COOCHHOCTEH 00yJaroOIUXCs.



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 POLECCE TO3HAHUS IPUPOABI. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3nuecKux sBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpyuHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W 1UGPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemelienre, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MaTe€pUaJIbHOW TOYKH, MX MPOEKIHMH HAa OCH CHUCTEMbl KOOPIMHAT.
Clio)xeHue nepemMenIeHuil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpsSIMOJIMHENHOe nBuxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHHWs, NIyTH H MepeMelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre cBOOOHOTO MaIeHUS.

KpuBonnHeitHOE IBMKEHUE. [[BHXKEHNE MaTEPUATIBHON TOYKU IO OKPY>KHOCTH
C TIOCTOSIHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAsA CKOPOCTb.
[lepuon u yactota obpamenus. LleHTpocTpeMUTENEHOE YCKOPEHHE.

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

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WUTIOCTPAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBH>KCHUSL.

[Tpeobpa3oBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUsi Teja, OPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



W3mepenue yckopeHusi CBOOOHOTO MaJAeHHUS.

Hanpasiienue ckopocTu mpu IBUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHne COOTHOLICHUSI MEXAY MyTSAMH, MNPOWJICHHBIMUA TEJIOM 3a
MIOCJICIOBATENBHBIE PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoii 3akon HerotoHa ajist
MaTepuagbHOW TOUKU. Tpernil 3aKkoH HproTOHA 711 MAaTEPUAIbHBIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuma Tsoxectd. IlepBas Kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckosibxkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHUs CKOJbKEHUS U cwiia TpeHus nokos. Koaddurnuent tpenus.
Cuiia cOnpOTUBIICHUS MPU JIBUKEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarenpHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IMOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL.

3aBUCHUMOCTH CHJIbI YIIPYTOCTH OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAACHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbXEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buapl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOW MIIOCKOCTH.



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

HNccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akonwl coxpanenus 6 MexanHuke

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

PabGora cuiibl. MOIIIHOCTE CHIIBI.

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

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

[loTenmumanpHpie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3b  pabOTHI
HEMOTEHIMATBHBIX CUJI C ”3BMEHEHUEM MEXaHUYECKOUM SHEPTUH CUCTEMBI TE. 3aKOH
COXpPAHEHUSI MEXaHUYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Llemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[lepexoa NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIbI JABYX OJHUHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznen 3. MoJgiekyasipHast Qu3nKa 1 TEPMOJTUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. uddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTUIl BelIeCTBA. MoJenu CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsnl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Llenbcus.



Mopenp  upeanbHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HJACANbHOTO raza. AOCOJIIOTHas TeMmIeparypa Kak Mepa
CpEelHEl KWHETUYECKOM SHEpPrHMHM TEIUIOBOIO JBM)KEHHMS vacTul raza. l[llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH [lansToHa. M3ompoliecchl B Ma€albHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
nu3obapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnpeiThl 10 MU PY3UN KUAKOCTEN U ra30B.

Mopenb OGpOyHOBCKOTO IBUKEHUS.

Mogens onsita IllTepHa.

OnBbITHI, JTIOKA3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICHUCTBUA.

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

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHMS MJICAJBLHOTO Tasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHI
00bE€Ma KOMHATBI, JABJICHUS U TEMIEPATYPhl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]y TTapaMEeTPAMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamMuueckas cucremMa. BHyTpeHHsst HEprusi TepMOIMHAMUYECKON
CUCTEMBI U criocoObl e€ u3MeHnenus. KoaudectBo TemioTel U padbota. BHyTpeHHsis
HEpPrus  OAHOATOMHOIO  HWACAJIBHOIO  rasza. Buabl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3JIy4eHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TemIOTHI NpH TEIIONEpeaye.

[Tonsitue 00 amuabatHoMm tpouecce. I[lepBbld 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHne mepBOro 3akOHa TEPMOJMHAMHUKHM K H3ompoieccam. ['padpuueckas
UHTEpIIpeTanus paboTh rasa.

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

TeroBble  MamuHbl.  [IpuHIUOBL ~ JEWCTBUS — TEIMJIOBBIX  MAIUH.
[IpeoOpa3zoBanusi sHEpruM B TEIUIOBbIX MamuHax. KoadduimeHt mnoae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: JIBUTATEINb
BHYTPEHHET0 CrOpaHus, ObITOBON XOJIOJMIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

W3MeHeHue 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 BHYTPEHHEN 3HEPTrUM (TeMIIEpaTyphl) Tela NPy TEIUIoNepeaaye.

OneIT N0 a1MabaTHOMY pPAaCUIMPEHUIO BO31yXa (OMBIT C BO3AYIITHBIM OTHUBOM).

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

Yuenuueckuu sxkcnepumenm, 1abopamophvie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHjaeHcauus. Mcnapenue u kunenue. AOCOIOTHAA U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhl KUTICHUSI OT 1aBJICHUSI.

Tsépnoe teno. Kpucramiueckue n amopdubie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuiel. CoBpemeHHble Marepuanbl. [lmaBienue u
KpucTayuM3anus. Y AelibHas TerioTa miasienus. CyOoaumanusi.

YpaBHeHue TerioBoro OanaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU IMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX NIAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HabGnronenue HarpeBanust U MjiaBJle€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanust KpucTasuioB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

M3mepeHne OTHOCUTENBbHOM BIIAXKHOCTH BO3YyXa.

Paznen 4. JaekrpoanHamuka
Tema 1. Inekmpocmamuxa
OnekTpusanus Tei. JNEKTPUIeCKui 3apsa. [[Ba Buaa 3JIEKTpUYECKHX 3apsII0B.
[IpoBOIHMKHM,  AMDIEKTPUKM W IOJYIPOBOJHHUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbI 31€KTPUYECKUI 3apsil.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnojs. [IpuHuun



CYNEPIIO3UIUN 3IEKTPUUECKUX MMose. JIMHUM HanpspKEHHOCTH 3JIEKTPUYECKOIO
OJISL.

Pabota cuit anekTpocratudeckoro nosis. [lorenmnuan. PasHocTh MOTEHITATOB.
[IpOBOOHUKN W JHUBJIEKTPUKHA B DBJIEKTPOCTATHYECKOM Tosie. [[udnexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE MNPHUMEHEHHE: SIJIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTaTHUUECKasi 3alllUTa, 3a3eMJICHHE JJIEKTPONpHUOOpPOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHHKH B 3JIEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B 3IEKTPOCTATUYECKOM ITOJIE.

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

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwiii 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, NapaIEIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUila M BHYTPEHHEE CONPOTUBIEHUWE HMCTOYHHMKA TOKA.
3axoH Oma /i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CoOcTBeHHass M NpUMECHass  IPOBOJUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

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



OnekTpudecknii ToKk B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
paspsa. Monnus. 11nazma.

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

Llemoncmpayuu

M3mepenne CUilbl TOKA U HANIPSKEHUS.

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

CMelaHHOE COeTMHEHNE ITPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABWXKYIIEH CwiIbl. KOpoTKoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

W ckpoBoii paspsia ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yyeHnne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIEW CUIIbl MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmronenue snextpoiausa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro yposHsa B 10 kiacce ocyIiecTBIsETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTEeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (paKkT, rumoresa, (u3nyecKas 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, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOEKIIMU Ha OCU KOOPJNHAT, CIIOKEHUE BEKTOPOB.

bBuonozus: mexanndyeckoe ABIKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEIUI0O0OOMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAyuH, TEIIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsl Macca, TEILUIOBBIE CBOMCTBA TBEPABIX TEII, )KUJIKOCTEH U ra3oB,



JIIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJUTHYECKAs  JAUCCOLMALINS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOIb30BAHHUEM MEXAHU3MOB,
y4€T TpEHUS B TEXHUKE, NOJAIIUIHUKHA, HCMIOJb30BAHWE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYIHE), IBUIaTeilb BHYTPEHHEIO
Cropanusi, napoBas TypOuHa, ObBITOBOI XOJOAUIBHUK, KOHAULIUOHED, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEPHUAIOB, 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 MarHuTHOM MHAYKUMH. [IpuHIMI Cynepno3unuy MarHUTHBIX MOJIEH.
Jlvanm MarmuTHOM wWHAyKUMH. KapThHa JIMHUA MAarHUTHOW HWHAYKUHAMW TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MarautHoe 1OJ€ NpPOBOJHHMKA C TOKOM. KapTuHa JnMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

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

SIBneHne anexkTpoMarHMTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIKYINAS CUla HWHIAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuu Papajes.

BuxpeBoe »snekrpuueckoe 1mose. OJEKTPOIBHXKYILAs CUJa HHAYKIUU B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTb.  SIBIEHME CaMOMHIAYKLIMH. OJEKTPOJABMXKYIIAs CuUia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS IE€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMY MAarHATHOTO TOJIS.

BzaumopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3JIeKTpOMarHuTHOM UHIAYKIAH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUIJIBI MHAYKIIUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiieHME CAMOMHTYKIIWH.

Vuenuuecxuii sxcnepumenm, 1abopamopHole pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJICOAHMS.
["apmonunueckue kosiebanus. Ilepuon, yactoTra, amrumTyna U (asa kojieOGaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHUYECKUMH U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJI€ATBHOM KO0JI€OATEIbHOM KOHTYDE.

[IpencraBienre o 3aTyxarouux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[lepemennpiii  TOK. CHUHYCOMJANbHBIM MEPEMEHHBIA TOK. MOIIHOCTB
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ U JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKCHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE 3NEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B TIOBCETHEBHOM KU3HMU.

TexHuyecknue ycTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHUE: JIIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIepeiay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJeOATEIbHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEeMaTUYECKU MASITHUK).



Hab6mronenue 3aryxaronmx Kojie0aHu.

HccnenoBanue cBOMCTB BHIHYXKICHHBIX KOJIeOaHUH.

Habmronenue pezonasnca.

CBOOOJHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

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

Pe3onanc mnpu 1oCIEnOBAaTENBHOM COCOMHEHMM PE3UCTOPA, KaTYyIIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopaeinb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuiui sxcnepumenm, nabopamopnvie pabomol

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

HccnenoBanue epeMEHHOT0 TOKa B LIETIH U3 ITOCJIEI0BATEIbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoMaZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YyClOBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHusT W JyIMHA BOJIHBL. [lomepeuHble W MPOJOJIBHBIE BOJIHBI.
WnTepdepenius u quppakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJIHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XX€HHUE, MPEIOMIICHUE, TOIspU3alus, AUPpaKiys,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IprHIMIBI paguoCBs3U U TeneBuaeHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHU4ecKue yCTpPOMCTBA M INPAKTUYECKOE IIPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue ¥ pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmonenne otpaxkeHus U IpeIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennmn u qudpakiny MEXaHUYECKUX BOJH.

3BYKOBOH PE30HAHC.

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



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

Tema 3. Onmuka

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

OtpaxeHue cBeTa. 3aKOHbBI OoTpaxkeHUs cBeTa. llocTpoenue n3o0OpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTesb
npeinomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKEHHS.

HMucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LBer.

Cobwuparomire 1 paccenBaronye TuH3bl. Torkas TnH3a. DOKyCHOE pacCTOsIHHE
U OoNTHYEcKasi cuia TOHKOW JuH3bI. [locTpoeHne nzobpakeHuid B cOOMpAONINX U
pacceuBaromux JMH3ax. PopMysia TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontmka. WuTtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBera. JludpakiuoHnHas peméTka. YCJIOBHE HaOI0ICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
Tu(hPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

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

Llemoncmpayuu

[IpssMONMHEHOE pacCIpOCTPAaHEHUE, OTPAKEHUE M TMPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpBHI.

[TomHOE BHYyTpEHHEE OTpakeHue. Mozenb CBeTOBOAA.

HccnenoBanre cBOMCTB M300paX€HUH B JIMH3AX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

HaGmronenne natepdepeHnm crera.

HaGmronenue nudpakiuu cBera.

Habmronenue aucnepcuu cBeTa.

[TonydyeHnune cnekTpa ¢ TOMOIIBIO TPU3MBL.

[TonyueHue 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.

Paznen 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEILHOCTH

[ paHuIIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKHU. [locTynaTel criennanbHOM
TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BAaKyyME,
MIPUHIIUIT OTHOCUTEIBLHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJITHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHU M COKpaIICHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruer U UMIYJIbCOM PEISTUBUCTCKON YaCTULIbl. DHEPTUS
MTOKOSI.

Paznea 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOBOU ONMUKU

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

OtkpeiTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dororddekra. YpaBHenue OiHmTelHA s PoTtorddekra. «KpacHas rpaHuiiay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOe NJeCTBUE CBETA.

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

Jlemoncmpayuu

dotorPdekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO POTOIPPEKTa.

Ceeroauog.

Conneunas OaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopia mo paccessHuIO 0 -4acTHII.
[Inmanerapnas mopmens aroma. Ilocrynater bopa. W3nydenwe u mornomeHwue
(GOTOHOB TpU Tepexoje aToMa C OJHOIO YPOBHSI PHEPruM Ha Apyroil. Buabl
criekTpoB. CIEKTP YPOBHEN SHEPTUH aTOMA BOJIOPOJA.

BonnoBbie cBoiicTBa yactul. Bonnasl ne bpoitnsa. KopnyckynsipHO-BOJHOBOM
JyaJIn3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHE.

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

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 Pezepdopia no onpeneneHuto cocraBa paiiOakKTUBHOTO
u3nyuyenusi.  CoiictBa  anbda-, Oera-, ramma-usinydeHus.  BrnusHue
PaIMOaKTUBHOCTHU HA KUBbIE OPTAHU3MBI.

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

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

OHeprus CBsA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledexT maccol sapa.

Snepneie peakunu. [lenenue n cuHTes auep.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHON PHEPrETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

OnemeHTapHble YaCcTULbL. OTKPBITUE TO3UTPOHA.

MeTop1 HaOMIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHUII.

®dyHaMeHTallbHbIE B3auMOJIeHcTBUS. EMMHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Buunbcona, simepHblit peakTop, aToMHas 6omoa.

Llemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. JieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHs acTpoHOMUU. lIprKkiiagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHHE
aACTPOHOMMUM.

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

ConHeuHast cucrema.

Connue. ConHeuHass akTUBHOCTh. McrtouHuk sHeprum CoiHua U 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU. Jlnarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIIEI0BAaTEIbHOCTH. 3aBUCHMOCTh «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. [lonoxxenue u nBuxenue CoJsiHLIA B
[Nanaktuke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpaAX
TaJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xa066ma. Pazberanue raimakTuk.
Teopus bonpmoro B3peiBa. PenukToBoE U3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HaOmronenuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sA CEBEPHOIro MOJyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIynsl, mianet, Mieunoro Ilytu.

O0o01marnee NOBTOpeHue

Pons ¢usuku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M 3TUYECKOM chepax AeSITEIHPHOCTH YeTI0OBEKa, POIb K MECTO (PU3UKH U
aACTPOHOMHU B COBPEMEHHOW HAyYHOU KapTHHE MHUPA, poJib (PU3MUECKON TEOpuu B
dbopMHpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MHUPA, 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 TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
NO3HAHUS: SIBJICHWE, HAay4YHbId (akT, runoresa, (Qpuanyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pemieHHWE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOCKIHWH HA OCH KOOPIAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
onpe/eeHue MIONIaaH MITOCKUX GUryp u o0bEMa Tell.

buonoeus: »nexTpuueckue SBICHUS B JKHBOW Mpupone, KoieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJAE, ONTUYECKUE SIBIICHUS B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
T€J, MEXaHW3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPATIbHbIN aHAN3.



leoepagusi:  MarHWUTHBIE TONIOCA 3€MJIM, 3aJIe)KW MArHUTHBIX DY,
(doTochEMKa 3eMHOI TOBEPXHOCTH, PEACKa3aHNe 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTpONEpenad, T€HEpPaTop MEepEeMEHHOIO TOKa,
JIICKTPOJIBUTATENb, MHAYKIIMOHHAS TI€4b, pajap, pPaJAHONPHEMHHK, TEIEBU30D,
anteHHa, tenegoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWKa» HA YPOBHE CpPEIHErO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEUUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUSI Y4eOHOro npeamera «Pu3nka» J0IKHBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCSA
c(OpMUPOBAHHON BHYTPEHHEW TMO3ULMENW JIMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHUX  YyOEXJECHMI, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM HEHHOCTSAM POCCUHUCKOro OOIIECTBAa, PACHIMPEHUE KU3HEHHOTO
ONBITA M OIBITA ACATEIBHOCTH B MPOLECCE PEaTU3allii OCHOBHBIX HAIIPABIICHUN
BOCIIMTATEIIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMK 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLIEYETIOBEUECKUX TI'yMAaHUCTHYECKUX U
JNEMOKPATUYECKUX LICHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO IEATENIIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oO11ecTBa, yuacTBOBaTh B CAMOYIMPABIECHUH B 00pa30BaTeIbHON OpraHU3allii;

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

TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOU 1E€ATEIBHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMA:

c(hOpMHUPOBAHHOCTH POCCUNCKOM IPa’KIaHCKON WACHTUYHOCTH, MAaTPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TIOCYAapCTBEHHBIM CHMBOJIAM, JOCTHIXKCHUSIM
POCCHUHCKHX YUEHBIX B 001acTU (PU3UKHU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAal[MI0 U NPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHUEHTHPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI M LICHHOCTH, B TOM 4YHCIIE B
NEATEIbHOCTH YYEHOT0;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OyAyIIEero;

4) 3cTeTHYeCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAsi SCTETUKY HAy4YHOI'O TBOPYECTBA,
npUCyIIero (pu3sn4eckor Hayke;

5) TPy10BOT0 BOCIIMTAHMSI:



UHTEpEC K pa3iuyHbiM cdepaMm mpodeccruoHalbHON NeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynyme mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(U3KMKYN Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYPBl, OCO3HaHHE TJ100aJIbHOTO
XapakTepa 3KOJOTMYECKUX MTPOooIIeM;

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

paclIMpEeHHE OMbITa JEATEIbHOCTH 3KOJOTMYECKOM HANpPaBIEHHOCTH Ha
OCHOBE UMEIOLINXCS 3HAHUU 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3UUECKOIN HAYKH;

OCO3HAaHUE LIEHHOCTUM HAYYHOU JESTENbHOCTH, TOTOBHOCTh B MPOLECCE
U3y4eHUs (PU3UKHU OCYIIECTBIATH IPOEKTHYIO U UCCIIE0BATENBCKYIO 1€ITEIbHOCTD
VHIUBUyAJILHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIH3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJISAITH  3aKOHOMEPHOCTM W IMPOTHUBOPEYUS B  PacCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4ETOM aHalr3a HUMEIOIIUXCS
MaTepHUaJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUHN JEATEIBHOCTH;
KOOPJAMHUPOBATH U BHITIOJHATH PA0OTY B YCIOBUSX PEaIbHOT0, BUPTYAJILHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarTebCKHe JeHCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIKOUYEBBIMU IOHATHUSMH U METOAAMHU
(bu3nYeCcKo HAyKH;



BJIa/IeTh HaBbIKAMU Y4eOHO-MCCIEA0BATEIBCKON U MPOEKTHOMN AESITeNbHOCTU
B 005aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B IIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalluy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCJIE MIPH CO3JJaHUM Y4eOHBIX IPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISAITh TIPUYMHHO-CIIEACTBEHHBIE CBS3M UM aKTyaJM3UPOBaTh 3ajauyy,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus, HaXOIUTh apIyMEHTHI JJIs T0Ka3aTeIbCTBa CBOUX
YTBEPKIEHHI, 3a7aBaTh IapaMEeTPhl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBAaTh MOJYYCHHbIE B XOJE pEUICHHs 3a7auyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

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

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb NEPEHOCUTh 3HAaHHUA MO (PU3MKE B MPAKTUYECKYIO O0OIacTh
KHU3HENIeATEIIbHOCTH;

yMEeTh HUHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIaJIeTh HABBIKAMM TOJY4YeHUs MHPOpManuu (GU3MUECKOro COAepKaHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CAaMOCTOSITEJIbHO OCYILIECTBIIATh IOUCK, aHaJM3,
CHUCTEeMATHU3alMI0 W HHTEPIpeTanuio HHOOpPMALMKA Pa3IUYHBIX BUAOB U (HOpM
Ipe/ICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAaIn;

UCTOJNb30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX W  KOMMYHHKAlMOHHBIX
TEXHOJOTHM B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a]1a4 ¢ COOTI0ICHNEM TPEOOBAaHUN SPrOHOMUKH, TEXHUKH 0€30M1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKHMX HOPM, HOPM HH(DOPMAIIMOHHON
0€30ITaCHOCTH;

cO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEPKAHUS B PA3IMYHBIX Qopmarax ¢
yu€TOM HazHadeHHs] HPOPMAIIUU U LIEJICBOU ayJUTOPUH, BRIOUpPAasi ONTUMAIbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHHKATHBHBIE YHHBeEPCcAIbHbIE YUeOHbIE 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 MCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBHUYaJIbHOU
paboThI;

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

MPUHUMATh LEJIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH W
KOOPJAMHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTAaBIISATh IUIAH JICUCTBUU,
pacmpenensaTbh poJii ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paloOTHI;

OTICHMBATh KaY€CTBO CBOETO BKJIa/Ia M KAXKJOTO YIACTHUKA KOMAHIbI B OOIITHH
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE MPOEKThI, OLECHUBATH HAEU C IO3ULIHUH HOBHU3HHBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETHUYECKOE IIOBEACHUE B Pa3JIUYHBIX
CUTYaIUSIX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NelCTBHA
Camoopranusanus:

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

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PAcdYETHBIX M KadeCTBEHHBIX
3aJ1a4, IJIaH BBIMOJIHEHUSI MPAKTUYECKON pabOoThl C Y4ETOM HMEIOILIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsATh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX NPEANIOYTEHUN;

JienaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOsd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M MPOSIBICHUIO HPyAMLMHM B o00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

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

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

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH JIJIsl OLIEHKH CHUTYalluH, BHIOOpa BEPHOTO
peneHus;



YMETh OIIEHWBATh PHUCKM W CBOECBPEMEHHO NPHHUMATh PEIICHHUS TO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIM3€ pPe3yJIbTaTOB
JIESITEIBHOCTH,

IPUHUMATH Ce0sI, MOHNUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIW3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO W MPABO APYTUX HA OMIHOKH.

B mporiecce nocTrkeHUs IMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS MIPOTPAMMBI IO
dbuzuke I YPOBHS CpEIHEro oOmero oOpa3oBaHUs Yy OOydYaroIIUXcCs
COBEPIIICHCTBYETCS AMOITMOHATbHBIN WHTEJUICKT, 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 MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIIOCOOHOCTh aJanTUPOBATHCA K
YMOIIMOHABHBIM U3MEHEHHSIM U MTPOSIBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlMM, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOUX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3pemiaTh KOHPIHKTHI.

NNPEJIMETHBIE PE3YJIBTATBI

K konity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUYAIOIITUXCSl YMEHUN:

JEMOHCTPHUPOBATh HAa MpUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IIPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAJIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ia3, MOJAEIIM CTPOCHUS I'a30B, )KUJAKOCTEM M TBEPABIX TEI, TOUCUHBIN
AIIEKTPUYCCKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSCHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW 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 TeJ,
U3MEHeHue o0bEMa Tel MpU HarpeBaHUU (OXJIAXKAECHWH), TEIJIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJCHCAlus, IUIaBICHUE, KPUCTAUIM3alus, KUIICHHUE, BIAXXKHOCTH
BO3/1yXa, ITOBBILICHUE JABJICHUA ra3a NPU €r0 HArPEBAHUM B 3aKPBITOM COCYIE,
CBSI3b MEXIy ITapaMeTpaMM COCTOSIHUS ra3a B M30IPOLIECCAX, AIEKTpU3ALUS TEN,
B3aUMO/JICCTBUE 3aPSJI0B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUYECKHE BEINYUHBIL:
KOOpJIMHATA, IyTh, IEPEMELICHUE, CKOPOCTb, YCKOpPEHHME, Macca Teljla, CHIIA,
UMITYJIbC T€JIa, KUHETUYECKasl DHEPrus, NMOTCHIHAIbHAS DHEPIrUs, MEXaHUYECKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHWW TMPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS W EOUHMIIBI,
HaXOoAUTh (DOPMYJIbI, CBA3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTUMHU
BEJIMYMHAMU;

ONMCBHIBATh M3YYECHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBIICHMUS,
UCTIONB3Ysl (PM3MUECKHE BEIWYHMHBI: JaBICHHE Trasa, TeMIeparypa, CpeaHss
KMHETHYECKasi DHEPIusl XaOTUYECKOIO JIBHKCHHS MOJIEKYJI, CPEIHEKBAApAaTHYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEILIOTHI, BHYTPEHHSs 3HEprus, padbora rasa,
KOA(P(UIIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JBHUTaTeNsl; MPH OMHCAHUU
IPaBWIBHO TPAKTOBAaTh (UBUYECKUH CMBICH UCIHOJB3YEMBIX BEJIMYHMH, HX
0003HauUE€HHUSd W E€OUHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(U3NYECKYIO BEIMUUHY C APYTUMHU BEJIMYUHAM;

ONMCBIBATh U3YYCHHBIC DJIEKTPUYECKUE CBOKWCTBA BEUIECTBA U AIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECCKUI 3aps,
AIIEKTPUYECKOE T10JI€, HANPSKEHHOCTD 011, TOTEHINAJI, PA3HOCTh NOTEHIMAJIOB;
OpU ONHUCAHUM TPAaBUIIBHO TPAKTOBATH (PU3MUYECKUM CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3MYECKYIO BETUYHUHY C IPYTUMH BEJIMYMHAMU;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHUYECKOW DJHEPruHU, 3aKOH COXPAaHECHHs HMIIYJIbCA,
IPUHIUI CYNEPIO3UIMKM CWI, NPUHLUII PAaBHONPABUS HHEPLUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEH KUHETUYECKOM HEPTUM TEIUIOBOTO JBMKEHHSI MOJIEKYII C
aOCOJIFOTHOUM TeMmmepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
JJIEKTPUUYECKOTO 3apsifa, 3akoH KyloHa, mpu S3TOM pa3nvyarh CJIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMATUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHSATH OCHOBHBIE IPUHIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOr0 MUCIHOJIB30BaHUS B MOBCEIHEBHON
KU3HH;

BBINIOJIHATh HOKCIIEPUMEHTHI IO HUCCIEIOBAHUIO (PU3UYECKUX SBJICHUM U
MPOIIECCOB C HCMOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MPH 3TOM
dbopmynrpoBath npodieMy/3anady v TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHMsI, TPOBOAUTD OIBIT U (POPMYIIMPOBATH
BBIBO/IbI;

OCYULIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI (U3HUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIUYUHAMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX W3MEPEHUM, NPH 3TOM KOHCTPYHMPOBATHh YCTAaHOBKY,
(bUKCUpPOBATH PE3YNbTATHI MOJTYYEHHOU 3aBUCUMOCTH (PU3HUECKUX BEJIMYUH B BUJIE
TabNIuUI U TpauKOB, J1eJaTh BHIBOBI MO PE3yIbTaTaM UCCIEAOBAHUS;

co0iroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeOBATENIbCKOW U MPOEKTHOMN
NEeSATEIbHOCTH C MCHOJb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbBIE 3aJa4d C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (PHU3HUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJa4u
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXoaAUMbIEe i €€ pElIeHHs, TPOBOJUTh Pacy€Thl U OLEHUBATH PEATBHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3HUUYECKOU BEIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnuecKue BICHUS;

MCITIOJIb30BATh MIPH PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE H(GOPMAIIMOHHbIE
TEXHOJIOTHH [JIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAUUN U NPEICTABICHUA
yu4eOHOW ¥ HAay4HO-TIONMYJIAPHOM HWH(GOpPMAaLMU, TOIYYCHHOM W3 Ppa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOJIy4aeMylo HHPOPMAIIHUIO;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, 00bSICHEHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM JKU3HU AJIs
obecrnieyeHrs 0€30MacCHOCTH TMpPH OOpaIllleHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, NJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHNUS 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 CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ| KQXKJI0T0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xoH1ty 00yuenus B 11 ki1acce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YUaIOIIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (u3uKu B (HopMHpOBaAHUU
COBPEMECHHOM HAy4YHOM KAapTHHBI MHpA, B PA3BUTUHA COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTHM, B INPAKTHUYECKOW IEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3nYECKON KapTUHBI MUPA;

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

pacro3HaBaTh (pU3NUECKHUe SBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOU (DPM3UKH: IIEKTPUUYECKAsi POBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUSA, JEHCTBHE MAarHUTHOIO IIOJSA Ha
IPOBOJAHUK C TOKOM M JBWXYILUMHCS 3apsl, JIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, NPETOMIICHHUE,
uHTepdepenusa, audpakuus W TONAPU3ALUS  CBETa, JTUCIEPCUs CBETa,
dbotoanekTpudeckuiit 3gdext (hoTodrddhexT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JMHENYaToro CIEeKTpa aroMa BOJXOPOJA, €CTECTBEHHAas M MCKYCCTBEHHAas

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

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJIb3Yysl (DU3NYECKUE BEITUUYHHBIL:
AIEKTPUYECKUI 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, 3apsil U CWiIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABHIBHO TPAKTOBATh (DU3UUECKUN
CMBICJT HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWsS W €IUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUUHY C IPYTUMH BETUUHMHAMMU;

ONUCHIBATh M3YYCHHBIE KBAHTOBBIE SBICHHUS M TMPOLECCHI, HCIOJIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTbh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPHUOJ MOTypaclaaa, SHEPTUs CBSI3U



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

aHAJIN3UPOBaTh (PU3UUECKHUE MPOLECCHl U SBJICHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI U MPUHLHUIIBL: 3aKOH OMa, 3aKOHBI MOCJIE0BATEIBHOIO M NapaJIeIbHOTO
COCAUHEHHs] TNPOBOJHUKOB, 3akOoH Jlkoyis—JIeHnma, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIHH, 3aKOH MPSMOJINHEHHOTO PacIpOCTPAHEHUS CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHEeHUE DWHINTEWHaA s (pororddekra,
3aKOH COXpAHEHMsI SHEPIUHU, 3aKOH COXPAHEHHUs HMITYJIbCA, 3aKOH COXPAHEHUs
IIEKTPUYECKOrO 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOI'0 YMCIA, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHULbI, 0OO0JaCTH)
PUMEHUMOCTH;

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

CTPOUTh M ONHCHIBATh H300paXEHHE, CO3/1aBaeMO€ IIJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEN0BAHUIO (PU3NYECKUX SIBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSMBIX UM KOCBEHHBIX HM3MEPEHUM: IMPU 3TOM
dbopmynrpoBath mpobieMy/3anady ¥ TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 NPEJIOKEHHOTO 000pY10BaHMsl, IPOBOAUTH OIBIT U (POPMYJINPOBATH
BBIBO/IbI;

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

UCCIIE0BATh 3aBUCUMOCTH (PU3NUYECKUX BEJIMYMH C UCIOJIb30BaHUEM IPSIMBIX
U3MEPEHUI: MPU ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHPOBATh PE3YJbTaThl
MOJyYEHHOM 3aBUCUMOCTH (DM3MUYECKUX BEJIWYUH B BUAE TaOnMil U TpaduKoB,
Jie1aTh BBIBOJIBI 10 PE3YJIBTATAM HCCIIEOBAHUS;

co0oaTh nNpaBuiaa 0€30MacHOTO TPyJa MPU MPOBEICHUM KCCIETOBAHUI B
pamMKax y4eOHOTrO 5SKCIHEPHMEHTa, Y4eOHO-MCCIEN0BAaTENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB M JIAOOPaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIC 3aJayd C SBHO 3aJaHHONW (DU3MUECKON MOJIENbIo,
UCIOJB3Ys (PU3HUECKHUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3aaul
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEJIUYMHBI U (POPMYIIBI,
HEOOXOUMbIE NIl €€ pelIeHUs, MPOBOAUTh Pacué€Thl M OLICHUBATh PEAJbHOCTH
MOJIy4YEHHOT0 3HaU€HUs (PU3NUECKON BEIIMUUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUNBYIO
LEMOYKY pPACCYXKIEHUH C OMOpOM HAa HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3ndecKue SBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMALIMOHHBIE
TEXHOJIOTHH [UJISl TIOMCKA, CTPYKTYPUPOBAHMsI, UHTEPIPETALUN U IPEICTABICHUS
yu4eOHOW W HAy4YHO-TIOMYJIAPHOM WH(GOpPMAaLMU, TOIYYCHHOM W3 Pa3IUYHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIy4aeMyto HHPOPMAIHUIO;

OOBACHATh MPUHLIMNBI JEHCTBUS MAIUIUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX 0€30MacHOrO MCHOJIb30BAaHUS B OBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3MKE B IOBCEIHEBHOM KU3HU 1JIs
oOecrieueHnst 6€30MacHOCTH MpU OOpallleHuu C MNpudopaMu U TEXHUYECKUMHU
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TIpynne C BBIIOJHEHUEM pPa3jIMYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBaTh pabOTy TIpyNIbl, pPALMOHAIBHO pACHpENEsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabusie IlpakTuueckue (itpp )
NMPorpaMmbl 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 MexaHu4ecKHue 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 KUIIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Konrpoasusie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl

®dusuka — Hayka O PUPOJE.
Hayunslie MeTOABI TO3HAHUS
OKPY’KaroILEro MUpa

https://m.edsoo.ru/3c68e8ad

Pone 1 MecTo ¢u3uku B
(dhopMUpOBaHUH COBPEMEHHOM
Hay4HOU KapTHUHBI MUpa, B
MPAKTUYECKOUN JAESATEIbHOCTH JIIOACH

https://m.edso00.ru/8525e6d9

MexaHnueckoe ABMKCHIE.
OTHOCHUTENBLHOCTh MEXAHHUYSCKOT'O
nsrxenus. [lepemenienue,
CKOpPOCTb, YCKOPEHHUE

https://m.edsoo.ru/ab25722¢

PaBHOMEpHOE NIpsAMOJIUHEITHOE
JBUKCHHUEC

https://m.edsoo.ru/4894alef

PaBHOYCKOpEHHOE MPSIMOJIMHENHOE
JBUKCHHE

https://m.edsoo.ru/23alabee

CBoOoiHOE TajieHue. Y CKOpEHHE
CBOOOIHOTO ITaJECHUSA

https://m.edsoo.ru/9121c8a8

KpuBonuneiiHoe 1BUXEHUE.
JIBr>KeHHE MaTepUaIbHOU TOYKH 10
OKPY>KHOCTH

https://m.edsoo.ru/c2756a45




[IpuHUIKIT OTHOCUTENBHOCTH
lNanunes. MHepuuranbHbIE CUCTEMBI
orcuera. Ilepseii 3akoH HeroTOHA

https://m.edsoo.ru/6e6£52b6

Macca tena. Cuina. [Ipunnun
Cynepno3uiuu cui. Bropoii 3akoH
HprotoHa s MatepuanbHON TOUKH

https://m.edsoo.ru/ed6e6¢c24

10

Tpernii 3akoH HeroToHa 11t
MaTepHaTbHBIX TOUEK

https://m.edsoo.ru/4733331e

11

3aKOH BCEMUPHOTO TATOTEHUS.
Cuna tspxectu. Ilepas
KOCMUYECKast CKOPOCTb

https://m.edsoo.ru/1e8ac978

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/127b£378

13

Cuna tpenus. Koaddunment
Tpenus. Cuiia CONpOTHBIICHUS TTPU
JBYDKEHUH TEJa B )KUKOCTH HITH
raze

https://m.edsoo.ru/345d6fa3

14

IlocTynarenbHOE U BpalaTeabHOE
JBIKEHUE a0COIIOTHO TBEPOTO
Tena. MomenT cuibl. I1nedo cumsl.
VYcnoBus paBHOBECHS TBEPIOTO TeJla

https://m.eds00.ru/895793ea

15

NMnynbsc MmaTepuabHOM TOYKH,
CUCTEMBI MaTepUAJIbHBIX TOYEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJbCca. PeakTuBHOE IBUKEHHE

https://m.edsoo.ru/8fefedd9

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sHeprus

https://m.edsoo.ru/f4cfcb76




MarepuaiabHOi Toukn. Teopema 00
U3MEHEHUN KHHETHYECKON OHCPIruun

17

[TorenmmanpHas 3Heprusl.
[ToTenunanpHas SHEPrUs ynpyro
nehOpMUPOBAHHON MPY>KUHBI.
[loTenunanpHas sHEeprus Tena
BOJIM3M OBEPXHOCTHU 3eMIIU

https://m.edsoo.ru/3571464d

18

IloTennuansHEIe U
HENOTEHIMAIbHBIE CHITbI. CB3b
paboTHl HEMOTEHITUATBHBIX CHJI C
W3MEHCHHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEPTUU

https://m.eds00.ru/9d2172c¢8

19

JlabopaTtopHnas pabota
«HccnemoBanue cBsi3u pabOTHI CHITBI
C U3MEHEHHEM MEXaHUYECKOM
SHEPTUHU TeJla Ha IpUMepe
paCTsKEHUS PE3UHOBOTO KI'yTay

https://m.edsoo.ru/13786138

20

KontponbHas paboTa mo teme
«Kunemaruka. JlmHamMuka. 3aKOHBI
COXpaHEHHUS B MEXAHUKE

https://m.edsoo.ru/f7dcdb46

21

OCHOBHBIE TOJIOKEHUS
MOJICKYJIIPHO-KUHETHUECKOU
TeopuH. BpoyHOBCKOE JBMIKEHHUE.

Audpdysus

https://m.edsoo.ru/aecle3la

22

XapakTep ABUKECHUS U
B3aMMO/ICIICTBUS YaCTHI] BEILIECTBA.

https://m.edsoo.ru/bff83b67




Mopenu cTpoeHust ra3os,
JKUJIKOCTEN U TBEPIBIX TEN

23

Macca monekyn. KonuuectBo
BemiecTBa. [locrosHHas ABoraapo

https://m.edsoo.ru/cdf5a4bl

24

TermtoBoe paBHOBECHE.
Temmeparypa u e€ u3mMepeHue.
[Tkana remneparyp Llenbcus

https://m.edsoo.ru/e3ea87d3

25

WUneanpusiii raz 8 MKT. OcHoBHOE
ypaBHenue MKT

https://m.edsoo.ru/e618e16d

26

AOcoiroTHas TeMIiepaTypa Kak
Mepa CpeHE KUHETHYECKOU
SHEPTUH JIBHKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Kunaneitpona

https://m.edsoo.ru/6641clas

27

3akon [lanpToHa. ['a30BbIe 3aKOHBI

https://m.edsoo.ru/e5ab1332

28

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXAY TapaMeETPaMHu COCTOSIHUS
Pa3pEeKEHHOTO ra3a»

https://m.edsoo.ru/b3ef54e2

29

H3onporeccs! B MACAIBHOM ra3e U
uX rpauueckoe MmpeacTaBieHUe

https://m.eds00.ru/69b2d137

30

Buytpennsis sneprust
TEPMOJUHAMUYECKON CUCTEMBI U
CTOCOOBI €€ N3MEHEHHSI.
KomnmaecTBo Termnotel u paboTa.
Buyrtpennss sHeprus
OJIHOATOMHOTO MJI€aIbHOI'O T'a3a

https://m.edsoo.ru/d5a6ccfd

31

Buael Tenionepenauu

https://m.edsoo.ru/d8eacc95




32

VY nenpHas TEITOEMKOCTh BEIIECTBA.
KonuuecTBO TEMIOTHI npu
Teruionepenade. AanadbaTHbIA
nporece

https://m.edsoo.ru/8ef74adl

33

[TepBbIii 3aKOH TEPMOAMHAMUKHU U
€ro MprUMEeHEeHHUe K U30Mpoleccam

https://m.edsoo.ru/facda34c

34

Heo6paTumocTs nporeccoB B
npupoze. Bropoii 3akoH
TEePMOJMHAMHKH

https://m.edsoo.ru/96ealcc3

35

[Mpunuun nevictus u KIT
TEIJIOBOM MAIlIMHBI

https://m.edsoo.ru/c9a7d139

36

[uxn Kapno u ero KITJ

https://m.edsoo.ru/2al4cbl5

37

DKoornyeckue mpoodIeMbl
TETUIOPHEPTETUKN

https://m.edsoo.ru/73caacc6

38

O6o0maromuit ypox
«MonexynsipHas ¢puznuka. OCHOBBI
TEPMOIUHAMUKI

https://m.edsoo.ru/3a67¢55f

39

KontponbHas paboTa mo teme
«Monexkymnsapras ¢puzuka. OCHOBBI
TEPMOTUHAMUKI)

https://m.edsoo.ru/3a69ad11

40

[TapooOpa3zoBaHue 1 KOHEHCAIHSI.
Hcnapenue u kunenue

https://m.edsoo.ru/a6b9b69f

41

AOComoTHAS U OTHOCHUTEIbHAS
BJIAJXHOCTh BO3/1yXxa. HachleHHbIN
nap

https://m.edsoo.ru/f1f8¢83f

42

Tépnoe teno. Kpucramnuueckue u
amop¢HbIe Tena. AHU3OTPOIHS
CBOMCTB KpucTauioB. XKuakue

https://m.edsoo.ru/fc913bea




KpucTauibl. COBpeMEHHbIE
MaTrepuabl

43

[TnaBiieHre U KpUCTATUTH3AIIHSL.
VnensHas TeIUIoTa IIaBJICHUS.
CyOmumariust

https://m.edsoo.ru/33dc65d2

44

YpaBHEHHE TEIJIOBOTO OamaHca

https://m.edsoo.ru/bb4aec81

45

DJIeKTpU3alus TeJl. DICKTPUUECKUI
3apsan. JlBa BUa JIEKTPUYECKUX
3aps0B

https://m.edsoo0.ru/a8975218

46

[IpoBOAHMKY, TUANEKTPUKH U
MOJYNPOBOIHUKH. 3aKOH
COXPaHEHHUS IEKTPUUYECKOTO 3apsiia

https://m.edsoo.ru/37ed68d1

47

B3aumopeiicTBue 3aps10B. 3aKOH
Kynona. TodeuHsblil 3JIeKTpUYECKUI
3apsn

https://m.edsoo.ru/e794dad8

48

Hanpsk€HHOCTB AJIEKTPUYECKOro
nosist. [IpuHnmn cynepnosunuu
AJIEKTPUYECKUX MOJel. JInnnn
HANPSKEHHOCTH

https://m.edsoo.ru/c9451bee

49

Pabora cuit 31eKTpoCTaTHIeCcKOoro
nons. [lorenuuan. PazHocts
MTOTECHIIUAJIOB

https://m.edsoo.ru/ee5c7673

50

[TpoBOTHHKYN W JUDIICKTPUKH B
3IEKTPOCTATUUECKOM II0JI€.
JusnexTpudeckasi IpOHUIIAEMOCTh

https://m.edsoo.ru/3fab6c85

51

DnekTpoémMkocTh. KoHnieHncatop

https://m.edsoo.ru/3daf6df9




52

DIIEKTPOEMKOCTH IIIOCKOTO
KOHJIEHCAaTOpa. DHeprus
3apsHKEHHOI0 KOHAEHCAaTopa

https://m.edsoo.ru/8177e866

53

Jlaboparopnast padota "U3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

https://m.edsoo.ru/86¢cc7154

54

[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBAIIBHOTO
arnmapara, CTpyHHOIro mNpuHTEpa.
DJIEKTpOCTaTUYECKAas 3alIUTa.
3a3zeMJieHre IEKTPOIPUOOPOB

https://m.edsoo.ru/57d2{644

55

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Conportusnenue. 3akon Oma 11t
y4acTKa Lenu

https://m.edsoo.ru/5f18e57¢

56

[TocnenoBarenbHOE, ApalIeNbHOE,
CMEILIaHHOE COeTMHCHHE
MpOBOIHHUKOB. JabopaTtopHas
pabora «3ydyeHue cmermanHoro
COCIMHEHUS PE3UCTOPOB

0.5

https://m.edsoo.ru/16e1d618

57

PabGora 1 MOIIHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenma

https://m.edsoo.ru/deed7cd5

58

3akoH OMa 11st MOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKOM LIeTIH.
Kopotkoe 3ambikanue.
Jlaboparopnast pabora «M3mepenne
OJIC ucTOYHHMKA TOKA B €TO
BHYTPEHHETO COTIPOTHUBIICHUS

0.5

https://m.edsoo.ru/d27bf8b1




59

Pe3epBHbiil ypok. KonTposibHas
pabota mo Teme
"OnexkTponuHamMuka" /
Bcepocculickas npoBepodHas
pabora

https://m.edsoo.ru/635d6acd

60

O6o0maromuii ypok
«DNEKTPOANHAMUKAY /
Bcepocculickas mpoBepodHas
pabora

https://m.eds00.ru/9752944d

61

DneKTpoHHAas MPOBOIUMOCTh
TBEPIBIX METAJUIOB. 3AaBUCUMOCTD
COMPOTHUBIICHUS METAJIJIOB OT
Temreparypbl. CBEpXIIPOBOJIUMOCTh

https://m.edsoo.ru/9e45ftfd

62

DJIEKTPUYECKUI TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX MyYKOB

https://m.edsoo.ru/1756¢cc11

63

[TomynpoBOIHUKH, UX COOCTBEHHAS
Y IIPUMECHAs IIPOBOANMOCTb.
CaoiicTBa p—n-niepexoja.
[TonynpoBOIHUKOBBIE TPUOOPHI

https://m.edsoo.ru/8caf19d3

64

DNEeKTPpUYECKHUI TOK B pacTBOpax U
pacruiaBax 3JE€KTPOIUTOB.
DREeKTPOIUTHYECKAs JUCCOLUAITHS.
DIIEKTPOJIN3

https://m.edsoo.ru/2d19db3b

65

DNEeKTPUUECKUN TOK B ra3ax.
CamMocTosTeNnbHBIN 1
HECaMOCTOSTENIbHBINA pa3psl.
Mounus. 1Tnazma

https://m.edsoo.ru/e95aclce

66

DneKkTpudeckue npudopsl U
YCTPOHCTBA U UX MPAKTUIECKOE

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




npuMeHeHue. [IpaBuiia TEXHUKH
0€e30I1acHOCTH

KontponbHas paboTa mo teme
«9nektpocraruka. [locTosTHHBIN

67 . 1 https://m.edsoo.ru/858efadd
AIEKTPUICCKUN TOK. TOKHU B
Pa3IUYHBIX Cpeaax»
P i . 00600 i

68 CCPBHDI YPOK OOTHATOTHIH 1 https://m.edsoo.ru/d44cf614

ypok 1o TemMam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KoHTpoabHbBIe
Bcero p
padoTbI

IIpakTHyeckue
padoThI

Jlara
H3YYeHU S

DJIEKTPOHHbBIE
uugpossie
o0pa3oBaTe/ibHbIE

pecypcbl

ITocTostHABIE MATHUTHI U X

B3auMoJieficTBUE. MaruuTHOE I0JIE.

BekTop MarHuTHON MHIYKIIMH.
JIvHUM MarHUTHOW MHAYKIUU

https://m.edsoo.ru/dd28afld

MarauTHoO€E 1oJie MPOBOIHUKA C
ToKOM. OnbIT DpcTeaa.
BzaumopeiicTBue npoBOAHUKOB C
TOKOM

https://m.edsoo.ru/91ecl1665

JlaboparopHas pabota «3yueHue
MAarauTHOIO ITOJIA KaTyHIKHU C
TOKOM)

https://m.edsoo.ru/cbb4e22¢

JleficTBMe MarHUTHOTO IIOJIS Ha

MPOBOAHUK ¢ TOKOM. Cuita Amrepa.

JlaboparopHas paboTa
«HccnenoBanue nencTBUs
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

https://m.edsoo.ru/4¢792b5¢

JleficTBue MarHUTHOTO IOJIS Ha
JBIKYIIYIOCS 3apSKEHHYIO
yactuny. Cuna Jlopenia. Pabota
cuisl JlopeHna

https://m.edsoo.ru/efd1d4{4

DNEeKTpOMAarHuTHAasE HHIYKIIHS.
IToTok BEKTOpa MarHUTHOMN

https://m.edsoo.ru/e89a67f1




nHayknuu. JJ1C nHayknuu. 3aKkoH
3JEKTPOMArHUTHOU MHIYKLIIUU
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON MHITYKITHH

https://m.edsoo.ru/d6887aeb

NuaykTuBHOCTSH. SBIEHUE
camounaykuuu. IJ1C
CaMOUHAYKIUH. DHEPrusi
MAarHUTHOTO TOJISl KaTYIIKH C
TOKOM. DJIEKTPOMAarHMTHOE M0JIE

https://m.edsoo.ru/f4353eal

TexHudeckue yCcTponucTBa U UX
IIPUMEHEHHUE: IOCTOSTHHBIE
MarHMThl, 3JICKTPOMAarHuThI,
JNEKTPOABUIATENb, YCKOPUTEH
JJIEMEHTapHBIX YaCTHII,
WHIYKIUOHHAs [1€Yb

https://m.edsoo.ru/3eb8de3f

10

O6o0maromuii ypok «MarautHoe
noJse. JeKTpOMarHuTHas

WHITYKITUS

https://m.edsoo.ru/3a2fd5b6

11

KonTtponsHas pabora o teme
«MarHuTtHoOe nosie.
DneKTpoMarHuTHas MHIYKIUS»

https://m.edso0.ru/6de9c327

12

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

https://m.edsoo.ru/18c5f98f




13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproja MajbIxX KoJieOaHui rpy3a
HA HUTH OT JIUTMHBI HUTH U MacChI
rpy3a»

https://m.edsoo.ru/73d43b2b

14

KonebarenbHbIi KOHTYP.
CBOOOTHBIE PIEKTPOMArHUTHEIC
Kosie0aHus B UI€aTbHOM
K0JIeOaTeIbHOM KOHTYpE. AHAIOTHs
MEXTy MEXaHUYECKIUMHU U
AJIEKTPOMArHUTHBIMH KOJICOaQHHSIMU

https://m.eds00.ru/a931b8b2

15

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

https://m.edsoo.ru/a7517812

16

[IpencraBieHue o 3aTyxarnmx
KoJeOaHusX. BeIHYKICHHBIC
MeXaHNYECKHUE KOJIeOaHus.
Pe3onanc. BeiHyxaeHHBIE
AIEKTPOMArHUTHBIE KOJICOaHUS

https://m.edsoo.ru/6ac54bc2

17

IlepeMeHHBIN TOK.
CunyconganbHbIN TEPEMEHHBIN
TOK. MOILIHOCTh IEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAYCHHUC CUJIbI TOKA U HAIIPSXKCHUA

https://m.edsoo.ru/98fd794e

18

Tpanrcdopmarop. [IpousBoacTso,
nepeaayda u noTpedaeHue
3JIEKTPUYECKON SJHEPTUU

https://m.edsoo.ru/5b6e7722

19

Y CTpolcTBO M TPAKTHUECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO

https://m.edsoo.ru/1bb9e9b1




3BOHKA, T€HEPATOpPa IEPEMEHHOTO
TOKa, JINHUM AJIEKTpoInepeaad

20

DKOJOTHUYECKUE PUCKU TIPU
MIPOU3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus
3JIEKTPOIHEPTHH B TOBCETHEBHON
JKU3HU

https://m.edsoo.ru/f751e3ad

21

MexaHnueckne BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuog.
CxopocThb pacnpocTpaHEHHS U
JuinHa BOJIHEL. [lonepeunsie u
MMPOAOJIbHBIC BOJIHBI

https://m.edsoo.ru/f66aab18

22

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

https://m.edsoo.ru/f344ef71

23

3JI€KTpOMaI‘HI/ITHBIe BOJIHBI, UX
cBoiicTBa U cKopocTh. [Ikama
OJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/f575da87

24

[IpuHUIBEI pagnOCBA3U U
TeneBuaeHus. Pa3zButue cpeacts
cBa3u. Paguonokanus

https://m.edsoo.ru/fae4d6bb

25

Kontponbnas padota «Konebanus
Y BOJTHBD)

https://m.eds00.ru/51921a96

26

[IpssMonMHENHOE pacIpOCTPAHEHUE
CBETa B OJJHOPOJHOM Cpeie.
Todeunslii HICTOUHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ecc67{bd




27

OrtpaxkeHue cBeta. 3aKOHBI
oTrpaxkeHus csera. [loctpoenue
n300pakeHHI B TUIOCKOM 3epKaiie

https://m.edsoo.ru/f93a7{3a

28

[Ipenomnenue ceeta. [TonHoe
BHYTpPEHHEE OTPaKEHUE.
[IpenenpHbIN yroJ MoJaIHOTO
BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/b84d3bce

29

JlaGopaTtopHas paborta «M3mepeHue
MOKa3aTeJsl MPEIOMIICHHST CTEKIIA

https://m.edsoo.ru/63c67a56

30

JIunzsl. [TocTpoenue nu3odpaxeHui
B 1uH3€e. PopMyra TOHKOU JIMH3BIL.
YBenndyeHue JuH3bI

https://m.edsoo.ru/5472dd85

31

JlaboparopHas paboTa
«HccnenoBanue CBOMCTB
U300paXCHUI B TUH3AX)

https://m.edsoo.ru/b3a2484b

32

Hucnepcus cBeta. CoKHBINA COCTaB
6enoro cBera. L[et. JJaboparopHas
pabota «Habmonenue aucrnepcun
CBETa»

https://m.edsoo.ru/faf71386

33

WNurtepdepentus ceera. Judpakius
cBeta. JludpakunoHHas peneTka

https://m.edsoo.ru/32d4c656

34

HOHGpG‘-IHOCTb CBCTOBBIX BOJIH.
[Tonspuzanus ceera

https://m.edsoo.ru/673347ce

35

OnTuueckue npuOOpsI U
YCTPOMCTBA U YCIOBUS UX
0€3011aCHOTr0 MPUMEHEHUS

https://m.eds00.ru/9f12¢94e

36

['paHuIIBI TPUMEHUMOCTH
KJIACCHYECKOU MEXaHUKH.

https://m.edsoo.ru/b246554b




[TocTynarsl cnenuaibHON TEOPUH
OTHOCUTCIIBHOCTHU

37

OTHOCHTEIHHOCTE
OJIHOBPEMEHHOCTHU. 3aMeIJICHHE
BPEMEHHU U COKPAIICHHUE ITTHHBI

https://m.edsoo.ru/368c57be

38

OHeprus U UMIYJbC
penSITUBUCTCKON yacTULbl. CBA3b
Macchl ¢ JHEPTUEH U UMILYJIbCOM.
DHeprus MoKost

https://m.edsoo.ru/cdba9f4e

39

KontponsHas padora «OnrTuka.
OcHOBBI cEIMAIBHON TEOPUH
OTHOCHUTEJIEHOCTI

https://m.edsoo.ru/46edc9e2

40

®otonsl. opmyia [1naHka.
DHeprus 1 UMIynbe GOoToOHA

https://m.edsoo.ru/eedc67f5

41

OTKpBITHE U HCCIEI0OBAHNE
dotoaddekra. OmbiTh A. I
CroneroBa

https://m.edsoo.ru/97eab8d4

42

3akonbl pororddexra. YpaBHEHHE
OitHmreitHa 115 hoTodddekra.
«Kpacnas rpanuma» porodddexra

https://m.edsoo.ru/2e768471

43

Hasnenue cBera. OnwiTh [1. H.
JlebGeneBa. XMHYECKOE NEHCTBUE
cBeTra

https://m.edsoo.ru/e153¢199

44

TexHu4eckue ycTpoiucTsa u
NPaKTUYECKOE MPUMCHCHUE:
doTorieMeHT, POTONATUHK,
CoJTHEYHas OaTapesi, CBETOIUO/T

https://m.edsoo.ru/e3abbead




45

Pemenue 3agay mo reme
((3JICMCHTBI KBaHTOBOfI OIITUKHN»

https://m.edsoo.ru/fed96bc6

46

Mogenrs atoma TomcoHa. OBITEL
Pezepdopna o paccesauro o-
yactull. [[manerapHas Mmojens
aToMma

https://m.edsoo.ru/ba433c76

47

ITocrynarsr bopa

https://m.edsoo.ru/45¢e9829

48

Wznyyenue u norsiomnieHne GoTOHOB

IIPY IIEPEXO0/Ie aTOMa C OJJHOTO

YPOBHsI SHEPrUU Ha Apyrou. Bunbl

CIIEKTPOB

https://m.edsoo.ru/2b8a47f1

49

BoiHOBEIE CBOMICTBA YaCTHII.
Bomnsl ne bpoins.
KopnyckynsipHo-BoaHOBOMI
nyanu3M. CrloHTaHHOE U
BBIHYX/ICHHOE U3J1y4eHHE

https://m.edsoo.ru/fa995abl

50

OTKpBITHE PATHOAKTHBHOCTH.
OmnsiThl Pesepdopra nmo
OIIPE/ICJICHUIO COCTaBa
PAAUOAKTUBHOI'O U3JTYYCHUA

https://m.edsoo.ru/ae3cad42

51

CgoiicTBa anbda-, 6eTa-, raMma-
n3ny4yeHus. Bnusgaue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

https://m.edsoo.ru/421844c4

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DJIEKTPOHHBIN U TTO3UTPOHHBIN
Oera-pacnan. ["amma-u3nydenue

https://m.edsoo.ru/28f5¢132




53

DHeprus CBS3U HYKJIOHOB B SIpE.

S nepHble peakuuu. AnepHbii
peakrop. [IpobnemMbl, TEPCIIEKTHBHI,
HKOJIOTUYECKUE ACTIEKTHI SI€PHOM
SHEPreTUKHU

https://m.edso00.ru/66b913el

54

DIEeMEHTAapHBIEC YACTHLIBI.
OtkpeITHE IO3UTPOHA. METO 1B
HaOJIOICHUS M PETUCTPALINH
AJIEMEHTapHbIX yacTull. Kpyrublit
croi1 «DyH1TaMEHTaIIbHbIE
B3auMoOJIeicTBUA. ENUHCTBO
(GU3U4eCKOil KapTHUHBI MUPA»

https://m.edsoo.ru/e9fdd819

55

9TaHBI paSBI/ITI/IH aCTpOHOMI/II/I.
[IpuxnagHoe 1 MUPOBO33PEHUYECKOE
3HAaYEHHUE ACTPOHOMHHU. Bun
3B&3HOTO Heba. Co3Be3us, sIpKUe
3BE3MIbI, IJTAHETHI, UX BHINMOC
nprkeHne. CoJIHEUHAs cucTeMa

https://m.edsoo.ru/47714642

56

Connue. ConHeuHas akTUBHOCTb.
Ncrounuk sneprun CosHua U 3BE311

https://m.edsoo.ru/2acaed422

57

3BE3bI, UX OCHOBHEIC
XapaKTEePUCTUKU. 3BE3IbI TTTABHOM
IIOCJIEI0OBATEILHOCTH. BHyTpEeHHEE
cTpoeHue 3B€311. CoBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUHU
U »BoJrroruy ComrHIIa U 3BE3]

https://m.edsoo.ru/87fe5a43

58

Mineunsiii [1yte — Hama
T'amakTuka. Ilomokenue u
nekenne Comnnna B ['anakTuke.

https://m.edsoo.ru/b483a86f




lNanaktuku. YEpHBIE ABIPHI B Apax
TaJIaKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIiBa.
PenukroBoe uznydeHue.
MeraraiakTuka

https://m.edsoo.ru/8bdaf7d2

60

Hepermennsie mpo0iaeMbl
aCTPOHOMUH

https://m.edsoo.ru/dec5d24b

61

KonTponpHas padora «J1eMeHTHI
ACTPOHOMMH U acTPOUZUKI»

https://m.edsoo.ru/fblfaeda

62

O6o06matromuii ypok. Pons puzukn
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMAIbHON 1
ITUYECKOU chepax AesITeNbHOCTH
YyesjoBeKa

https://m.edsoo.ru/6b1b47b9

63

O6o0maromuii ypok. Pois u mecto
(GU3UKY U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

https://m.edso00.ru/2522¢c6¢f

64

O6o06matromuii ypok. Posb
(bU3UYECKON TEOpUH B
(OpMHpPOBAHUY TIPE/ICTABICHUI O
¢u3nueckoil kapTUHE MHUpa

https://m.edsoo.ru/cfd73796

65

O6o006matomuii ypok. Mecto
¢buznyecKoil KapTUHBI MUpPA B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEACTABICHUI O IPUPOIE

https://m.edsoo.ru/81ad3288




Pe3epBHbIil ypok. MarauTHOE TI0JI€.

66 1 https://m.edsoo.ru/6e59e3eb
DNEeKTPOMarHUTHAS WHYKIIHSI
PesepBHbiil ypok. Ontuka. OCHOBBI

67 ClielIMaIbHON TEOPUU 1 https://m.edsoo.ru/c637b146
OTHOCHUTEIIbHOCTH
Pesepnblii ypok. KBanrosas

68 ¢duznka. DIeMEHThI aCTPOHOMUHU U 1 https://m.edsoo.ru/324d4c87
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10 68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KITACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

10.1

JleMoHCTpHpOBaTH Ha TMpUMEpax poJib M MeCTO (U3UKH B
(GbOpMHUpPOBaHUK COBPEMEHHOW HAYYHOW KapTHUHBI MHUPA, B Pa3BUTHU
COBPEMEHHOM TEXHHUKHU U TEXHOJIOTUM, B IPAKTUYECKOU AEATEIBHOCTH

moaen

10.2

Y4YUTHIBaTh IPAaHUIIBI IPUMEHEHUS H3YUYEHHBIX (PHU3UUYECKUX MOCTICH:
MaTepHajbHas TOYKa, WHEPLHUAIbHAS CUCTeMa OTCuéTa, abCOIIOTHO
TBEPAOE TEJO, HICANBHBIN I'a3; MOJEIIN CTPOCHHUS T'a30B, )KUIKOCTEH U
TBEPABIX TeJ, TOYCUHBIH JJIEKTPUUECKUHN 3apsi — IIPU PELICHUU

buznyecKkux 3a1a4

10.3

Pacno3naBath pusndeckue sBieHHs (MPOIECCHI) U OOBACHITH HX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KUHETUUYECKON Teopuu
CTPOCHHS BEIIECTBA M OJCKTPOAMHAMHKH: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKCHHUE, CBOOOTHOE MaIcHIE
TeJ, JABMXKEHUE IO OKPYXHOCTH, MHEPIHS, B3aHUMOJCIHCTBHE TeII;
mud¢ys3usi, OpPOYHOBCKOE IBUKECHHE, CTPOCHUE JKUIKOCTEH H
TBEPABIX TeEJ, W3MEHEHHWE 00BhEMa Ten Tpu  HarpeBaHUHU
(OXJIaXX/ICHWH), TEIUIOBOE pPAaBHOBECHE, WCIIApCHHE, KOHACHCAIus,
IJIaBJICHUE, KPUCTAUIM3AIUsA, KHUIICHUE, BIAKHOCTh BO3/yXa,
MOBBIIICHUE MABJICHHUS ra3a NPH €ro HarpeBaHWH B 3aKPBITOM
cocyzle, CBSI3b MEXAy I[apaMeTpaMH COCTOSHHS Ta3a B

M30IIpoIIeccax; JICKTPU3AIHS TeJl, B3aUMOJICHCTBHUE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE [JBU)KEHUE, HUCHONb3ysd (U3NYECKHE
BEJIMYMHBI: KOOPAUHATA, I1yTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHUE,
Macca Tela, CWIa, WMIYJIbC Tejla, KHHETHYECKas JHEprus,
NOTEHIMAJbHAsl YHEPIus, MeXaHudeckas paboTa, MeXaHW4ecKas
MOIIHOCTb; NpPH OMNMCAHUM IPABWIBHO TPAKTOBATH (U3NUECKUN
CMBICJI HUCIOJB3YEMBIX BEJIWYMH, UX O0O0O3HAUCHUS M EIUHULIBI,
HaXOJUTh (POPMYIIbI, CBSI3BIBAIOLINE TAHHYIO (DU3UYECKYIO BETHUUHY

C ApYTMMHU BCINYHNHAMU




10.5

OnuceiBaTh M3Yy4YEHHBIE TEIUIOBBIE CBOWCTBA TE€I U TEIUIOBHIE
SBIICHUS, HUCHONB3YyS (U3MUECKHe BEIWYUHBI: JlaBJICHHE Tas3a,
TeMIepaTypa, CpefHssl KHHETHYECKas DSHEpPrus XaoTHYECKOro
JBV)KEHUST MOJIEKYJI, CpEIHEKBaJpaTU4YHas CKOPOCTb MOJEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsA OSHeprus, pabora rasa,
KOA(pUIIMEHT TOJE3HOr0 JIEHCTBUS TEIUIOBOTO JBHTIATENs; NpHU
OMHCaHUU  MPaBUIBHO  TPAKTOBAaThb  (U3MYECKUH  CMBICT
UCIIOJIb3YEMbIX BEJIUYMH, UX OOO3HAYEHUS U E€IUHULIbI, HAXOIUTh
(dopMymBl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIUYHHY C

JIpPYTUMU BEINYNHAM

10.6

OnuceiBaTh U3YYEHHBIE JJIEKTPUUYECKUE CBOMCTBA BEIIECTBA W
DIIEKTPUYECKUE SIBICHUS (MPOIECCHI), HCIONB3yS (PUIUYECKUE
BEJIMYMHBI:  DJIGKTPUYECKUI  3apsia,  DIEKTpUYEecKoe  IOJE,
HANpsDKEHHOCTh TOJISA, TMOTEHIMAN, Pa3HOCTh IOTEHIMAJIOB; IPHU
ONMHMCAaHUM  TMPABUIBHO  TPAaKTOBaTh  (PU3UYECKUI  CMBICT
UCIOJIb3YEMBIX BEIMYMH, UX O0O3HAUEHUS W EIUHUIIbI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOLINE JAaHHYIO (U3UYECKYIO BETUUYUHY C IPYTUMHU

BCJINYHUHAMU

10.7

aHAIM3UPOBaTh (U3MUECKHUE TPOLECCHl U  SBIEHUS, HUCIOJIb3Ys
¢u3nueckre 3aKOHbI U MPUHIIMIIBI: 3aKOH BCEMUPHOTO TATOTEHHUS, I,
IT u III 3axons! HpI0TOHA, 3aKOH COXpaHEHUS MEXaHUYECKOU SJHEPT UM,
3aKOH COXPAHEHHUs UMITYJIbCA, IPUHIIMI CYTIEPITO3UIIMH CUJIT, TPUHIIUIT
PaBHOIIPABUsSI MHEPLUAIBHBIX CHCTEM OTCUETa; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPUIO CTPOEHUS BEILIECTBA, Fa30BbIC 3aKOHBI, CBA3b
CpeIHEN KMHETUYECKOW SHEpPruu TEIUIOBOTO ABM)KEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMITepaTypOH, TEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpPAHEHHUs JJIEKTPUYECKOro 3apsaa, 3akoH Kymona; mpu sTom
pa3nuyath CIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIpa)KEHHUE U yCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHITh OCHOBHBIC TMPHHIIMITBI JCWCTBUS MAIIUH, TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pasziuvaTh YCJIOBUS HX O€30MacHOro

HCIIOJIBb30BaHUA B HOBCGI[HCBHOﬁ KHU3HU

10.9

BBITIOHATE SKCTIEPUMEHTHI IO UCCIIEIOBAHUIO (PU3HUYECKUX SBICHUHN
Y TIPOIIECCOB C MCIIOJIb30BAHUEM NPSAMBIX U KOCBEHHBIX W3MEPCHHUH;
pu 3ToM (HOpMYIHPOBATH MTPOOIIEMY (331a4y) ¥ TUIIOTE3Y Y4eOHOTO
JKCIEpUMEHTa,  coOUpaTh  YCTAaHOBKY W3  MPEIIOKEHHOTO

000py0BaHus, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI




10.10

OcymiecTBIATh OpSAMbIE W KOCBEHHBIE H3MEpeHHs (PrU3nyecKux
BEJINYMH; TP 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCITIOJBb30BaTh U3BCCTHBIC MCTOAbI OICHKH l'IOl"pCI.HHOCTGfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCHMOCTH MEXAY (U3HUECKUMU BEITUYMHAMU C
UCIIOJIb30BAaHUEM TPSMBIX WU3MEPCHHH; MPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DHKCHPOBATh PE3yJbTaThl IMOTYYCHHOHW 3aBUCHMOCTH
(bU3MYECKUX BETUYHH B BUI€ TAOIUI] U TPadUKOB, 1E1aTh BEIBOIBI O

pe3yjibTaTaM UCCICIOBAHUA

10.12

Cobmromate mpaBuiaa 0€30MacHOrO TpyAa TMpPH  MPOBEACHHUU
WCCJICOBAaHMM B paMKax y4eOHOro OJKCIIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATEIIHCKOW M MPOEKTHOM JESITEIbHOCTH C MCIOIB30BAaHHEM

U3MEPUTENBHBIX YCTPOUCTB U 1TAOOPaTOPHOTO 00OPYAOBAHUS

10.13

Pemate pacuérHbie 3a1aun ¢ SIBHO 3aIaHHON (PU3UYECKON MOJIEINbIO,
HCIIOJIb3Y (bH3H‘-IGCKI/Ie 3aKOHbBI U MPHUHIHUIIBI;, HA OCHOBC aHAJIM3a
yCjioBUus  3a1avud BI:I6I/IpaTI: (1)I/I3I/I‘IGCKyIO MOJCIb, BBIACIIATH
bu3nvecKue BETUYUHBI U (HOPMYJIIbI, HEOOXOIUMBIE TSI €€ PeIICHHUsI,
NPOBOAMTH pacu€Thl M OLEHUBATh pPEAJbHOCTh IOJYYEHHOTO

3HaueHUs (PU3UUECKON BEITMIMHBI

10.14

Pematp  xadecTBeHHBIE  3aJauyd:  BBICTpauMBaThb  JIOTHUYECKHU
HENPOTUBOPEUUBYIO LIETIOUKY PACCYKIECHUHN C OMOPO HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘I€CKI/IC SABJICHUS

10.15

Hcnonp3oBarh mpu pemieHUH y4eOHBIX 3a7ady COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU [JIsl TOHUCKA, CTPYKTYPHUpPOBaHUS,
UHTEPIIPETAllMd U TPEJICTaBICHUS Yy4eOHOM U HAyYHO-TOMYJISPHOMN
UH(POPMAaLIMH, TTOTYYEHHOW U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUYECKU

aHAJTM3UPOBATh MOJIy4yaeMyl0 HHPOPMALIUIO

10.16

[IpuBoAMTH MpUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcmonp30BaTh TEOPETHUECKUE 3HAHUS MO (DU3HMKE B IMOBCEIHEBHOU
KU3HU I o0ecriedeHuss O€30MacHOCTH TIpH  OOparieHuu ¢
npubopaMM W TEXHUYECKUMH YCTPOMCTBAMH, ISl COXpaHEHUs
3I0POBbSI U COOJIFOJIGHUST HOPM OSKOJOTHYECKOTO TIOBENCHHUS B

OKpY>Kalolleu cpee

10.18

PaGotatp B rpynie ¢ BBIIIOJTHEHUEM Pa3INYHBIX COLIMATIBHBIX POJIEi,
IUTAHUPOBaTh  paboOTy TIpyNmbl, PaLUOHAIBHO paclHpeieaTh

00S3aHHOCTH H IIJIaHUPOBAThL MOCATCIBHOCTL B HCECTAHAAPTHBIX




CUTyalludx, aICKBATHO OLUCHUBATH BKJIAA KaXXJIOTO U3 YYAaCTHHUKOB

IPYIIBI B pelICHUE paccMaTprUBaeMoil mpoOaemMbl

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

11.1

JleMoHCTpHpOBaTH Ha TMpUMEpax poJib M MeCTO (U3UKH B
(GbOpMHUpPOBaHUK COBPEMEHHOW HAYYHOW KapTHUHBI MHUPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOU AEATEIbHOCTH

Jr0/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NUECKOM KapTHHBI MUpa

11.2

Y4YUTBHIBATh IPAHUIIBI IPUMEHEHUS H3YUYEHHBIX (PU3UUECKUX MOCTICH:
TOYCYHBIN DJICKTPUYECKUN 3apsil, siAepHast MOZEIb aTOMa, HyKJIIOHHAs!

MoO/JIeIb ATOMHOTO sJIpa MPHU pelIeHNH PU3NIECKHUX 3a]au

11.3

Pacnio3naBath ¢uznveckue sBiaeHUs (poIecchl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB JJIGKTPOJAMHAMUKM U  KBAaHTOBOM  (DM3HKH:
AJIEKTpUYECcKass MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE  JIEWCTBUS  TOKA,  B3aUMOJCWCTBHE  MArHHUTOB,
9JIeKTPOMAarHuTHasE WHIYKLMS, JEeHCTBUE MArHMUTHOTO TIOJis Ha
NPOBOJAHMK C TOKOM M JIBIXKYIIMHCS 3apsl, SJIE€KTPOMarHUTHbIE
KoieOaHusT W BOJIHBI, TMPSIMOJMHEWHOE PacIpOCTpaHEHUE CBETa,
OTpaKeHHe, TMpeloMiieHHe, uHTepdepeHuus, audpakuus u
MoJISIpU3aIus CBETa, AUCTIEPCHs CBeTa, (POTOANEKTprUIecKuid d3hdHeKT
(potorddexT), cBeTOBOE MaBiieHHE, BO3HUKHOBCHHE JHMHEHYATOTO
CIIEKTpa aToMa BOAOPOJA, €CTECTBEHHas ¥ HCKYCCTBEHHAas

PAAUOAKTUBHOCTD

11.4

OnuceiBaTh HM3y4YCHHbIE CBOWCTBA BEIIECTBA  (AIIEKTPUUYECKHE,
MarHUTHBIE, ONITUYECKHUE, DIEKTPUUECKYIO IPOBOIUMOCTH PA3IMYHBIX
Cpemn) W DOIEKTPOMArHUTHBIC SIBJICHUS (IIPOIIECCHI), MCIOJIb3YS
dbuznyecKkue BENUYHMHBL: OJCKTPUUSCKUW 3apsll, Cujila TOKa,
DIIEKTPUYECKOE  HAMPSIKEHHE, DJJIEKTPUYECKOE COMPOTHBIICHUE,
pasHocTh noteHnuanos, DJIC, pabora Toka, MHAYKIIUS MarHUTHOTO
noinsi, cuna Ammepa, cuia JlopeHla, MHAYKTHBHOCTH KaTYIIKH,
SHEPTHUA IJICKTPUICCKOI0O U MArHUTHOTO HOHeﬁ, nepuoa U 4aCtora
Kose0aHuil B KoeOaTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B IIPOIIecce

FapMOHUYECKHX  JJIEKTPOMArHUTHBIX  KojeOaHud,  (oKycHOe




paccTosiHUE M ONTHUYECKasl CUJIa JIMH3bI; MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh (UBUYECKUH CMBICT HCIOJIB3YyEeMbIX BEIWYUH, WX
0003HaYeHHUs] M EIUHUIIBL, YKa3bIBaTh (HOPMYIbI, CBS3BIBAIOLINE

JTaHHYI0 (PU3UYECKYIO BETUYUHY C IPYTUMH BeTMYMHAMHU

11.5

OnuceiBaTh U3YYEHHbIE KBAHTOBBIE SBJICHHS U  IPOLECCHI,
UCTIONB3Ysl (PU3UYECKUE BEIMYHMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JJIUHA BOJHBI M YacTOTa CBETA, YHEPIHsl U UMITYJIbC (POTOHA,
NEpHOJ II0JIypaciaia, SHEPTUs CBSI3U aTOMHBIX sJ1€p; IIPU OIIMCAaHUHU
NpaBUJIBHO TPAaKTOBaTh (U3UYECKUH CMBICI  HCHOJIb3YEMbBIX
BEJIMYMH, MX OOO3HAUYEHMUs] M EIUHHULBI; YyKa3blBaTb (QOPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIWYMHY C JPYTUMHU

BCIWMYHMHaAMU, BBIYUCIIATH 3HAYCHUC (bH3H‘-I€CKOﬁ BCIIMYHHBI

11.6

Ananu3upoBath (U3MYECKHE TPOLECChl M SBJICHUS, HCHOJb3YA
dusznueckue 3aKOHbl M OpUHLOMIBL 3akoH Oma, 3aKOHBI
MOCIIE0BATENbHOTO U MapajIeIbHOTO COEAMHEHUS MPOBOJHUKOB,
3akoH Jlxoyia — JIeHna, 3aK0H 2JIeKTPOMarHUTHOW MHIYKLIUH, 3aKOH
IPSIMOJIMHENHOT O pacCIpOCTPAaHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHbl ~TNPEJIOMJICHUS CBE€Ta, YypaBHEHHE OUWHINTEWHA  IJIs
dboTodrdderra, 3aKOH COXpPAHCHHUS DHEPTUM, 3aKOH COXPaHCHUS
UMITyJIbCA, 3aKOH COXpaHEHUs JJIEKTPUYECKOro 3apsaa, 3aKoH
COXpaHEHUs MaccoBOrO uucia, mnocryinatel bopa, 3akoH
pPaIuOaKTUBHOIO pachajaa; MNpH STOM pas3iuyaTh CIOBECHYIO
(bopMyIHpPOBKY 3aKOHA, €r0 MATEMAaTHUYECKOE BBIPAKEHUE U YCIOBUS

(rpaHM1IBI, 00JIACTH) TPUMEHHUMOCTH

11.7

OHpGI[CJ'I?ITI) HAIpaBJICHUC BCKTOpAa HWHAYKIIMKM MAarHMTHOI'O IIOJIA

IIPOBOJHMKA C TOKOM, cUibl AMnepa u cuiibl Jlopenna

11.8

CTpOI/ITB n  OIIMCBIBATHh H306pa)I(GHI/Ie, co31aBacMo€ IINIOCKHUM

3EpPKaJIOM, TOHKOW JINH30M1

11.9

BrimoaaaTe OKCHCPUMCHTHI 110 UCCIICJOBAHUTO (bI/IBI/I‘IeCKI/IX SIBJICHUU
" IpoHecCoOB € UCIIOJIB30BAHUCM NPAMBIX U KOCBCHHBIX H3MepeHHI>'I;
pu ATOM GOPMYITHPOBATH MPOOIEMy (3a/1a4y) ¥ THIIOTE3y Y4eOHOTO
OKCIEPUMEHTa,  cOOMpaTh  yCTAaHOBKY W3  MPEIIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U OPMYIUPOBATH BHIBOJIBI

11.10

OcymiecTBIATh TpSAMbIE W KOCBEHHBIE H3MEpeHHs (PrU3nyecKux
BEJINYMH; TP 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpeHUus u

HCITIOJBb30BaTh U3BECCTHBIC MECTOAbI OICHKN l'IOl"pCI.HHOCTGfI I/IBMepeHI/Iﬁ

11.11

I/ICCHGI[OBaTB 3aBUCHUMOCTH (1)I/I3I/I‘-I€CKI/IX BCJINYHH C UCIIOJIb30BAaHHUCM

OpsIMBIX ~ M3MEPEHUN; TpPH STOM KOHCTPYHUPOBAaTh YCTaHOBKY,




(GuKCUpOBaTh pe3yNbTaThl MOJYYCHHOM 3aBUCHMOCTH (DU3MUYECKHUX
BEJIMYMH B BUJIE TaOIMI U rpa)UKOB, eNaTh BEIBOABI IO pe3ybTaTaM

HCCICOOBaHUA

11.12

CobOmonate mpaBmwiia 0e30MacHOrO0 Tpyda NpH  IMPOBEIECHUHU
WCCIICIOBaHUN B paMKax y4eOHOTO JKCIEpUMEHTa, Y4eOHO-
MCCIIEIOBATEIbCKOW M TPOCKTHOM NIEATEITHHOCTH C UCTIOIb30BaHUEM

U3MEPUTENIbHBIX YCTPONCTB U J1a00paTOpHOTO 000PYAOBaAHUS

11.13

Pemate pacuéTHble 3a7auu ¢ SIBHO 3alaHHON (PU3MUYECKON MOJEIBIO,
UCTIONB3Ys (PM3UYECKHE 3aKOHBI M MPHUHLUIBI, HA OCHOBE aHAJIN3a
yCIIOBUSL 33Jla4yd  BBIOMpPATh (PU3NYECKYI0 MOJEJb, BBIIEIATH
bu3nvecKue BEMUIUHBI U (HOPMYJIIbI, HEOOXOIUMBIE TSI €€ PeIICHHUsI,
IPOBOAMTH pacuy€Tbl M OLEHUBAaTh PEAJBHOCTH IOJYYEHHOTO

3HaueHUs (PU3UUECKON BEITMIMHBI

11.14

Pematp  xadecTBeHHBIE  3aJauyd:  BBICTpauMBaThb  JIOTHUYECKHU
HENPOTUBOPEUUBYIO LIETIOUKY PACCYKIECHUHN C OMOPO HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘I€CKI/IC SABJICHUS

11.15

Hcnonp3oBaTe MpHU pelleHUH Y4eOHBIX 337ad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMM JJs IOMCKA, CTPYKTYpHUpPOBAaHMS,
UHTEPIpETalliy U TMPeJCTaBICHUs Y4eOHOH M HAyYHO-TIONYJISIPHOU
UH(POPMAaLIUH, TTOTYYSHHOW U3 PAa3IMYHbIX UCTOYHUKOB; KPUTHUYECKU

aHAJIM3UPOBATH MOJTy4aeMyro HH(popMaLuo

11.16

OOBSICHATH MPUHIUIBI ACHCTBUS MAIUH, MPHOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3iauyaTh YCIOBHS MX O€30IacCHOTO MCIOJb30BaHMS B

IIOBCEIHEBHOM XKU3HU

11.17

[TpuBOIUTE MPUMEPHI BKJIAJa POCCUUCKUX M 3apyO€KHBIX YUEHBIX-
(GU3HMKOB B pa3BUTHE HAyKH, B 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUH

11.18

Hcnonp3oBaTh TeOpeTHUECKUE 3HAHUS MO (PU3HKE B MOBCEAHEBHOM
KU3HU Juig  obOecriedeHusl 0€30MacHOCTH Tpu  OOpalieHuud ¢
npubopaMM M TEXHUYECKUMH YCTPOMCTBaMH, JUIsl COXpPaHEHUs
310pOBbsl M COOJIONEHUS] HOPM SKOJIOTMYECKOTO IIOBEIECHUS B

OKpY>Karollen cpene

11.19

PaboTatph B rpymne ¢ BBINOJIHEHHEM Pa3JIMYHBIX COLMATIbHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpyIIbl, PAIMOHATBHO  paclpeiessTh
O053aHHOCTH M IUIAHUPOBATH JICATEIBHOCTh B HECTaHJAPTHBIX
CUTyallUsX, aJ€KBaTHO OLIEHMBATh BKJIAJ KaXXJIOTO U3 YYaCTHHUKOB

TPYIIIbI B PELLICHHE paccCMaTpUBaeMOi MPOOIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTIACC

Kon
pa3jaena

Kox nposepsiemoro
3J1eMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOABI HAYYHOI'O IIO3HAHM A

1.1

®uzuka — Hayka o npupoae. Hayunbie
METO/bI IO3HAHUS OKpYKatouiero mupa. Posip
SKCIIEPUMEHTa U TEOpHUH B Ipoliecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pU3HKe

1.2

MonenupoBanue GU3NYECKUX SIBICHUNA U
MIPOLIECCOB. Hayunsle TUIIOTE3BI.
@uU3NYECKUE 3aKOHBI W TeopuH. ['paHULbI
NPUMEHUMOCTH  (U3WYECKUX  3aKOHOB.
[Ipuamun coorBercTBus. Pone u  Mecto
¢bu3ukn B (GOPMHPOBAHHHM COBPEMEHHOM
Hay4YHOU KapTHHBI MHpa, B IIPAKTUYECKOU

NEeITEIbHOCTH JTI0IEH

MEXAHHWKA

KMHEMATHKA

2.1.1

Mexanuueckoe IBUKECHUE.
OTHOCHTENBHOCTE MEXaHUYECKOTO

nBuxeHust. Cucrema orcuéra. TpaekTopus

2.1

Ilepemenienue, CKOpOCTh (CPEAHss CKOPOCTb,
MTHOBEHHasl  CKOpPOCTb) U YCKOpPEHHE
MaTepHaTbHOW TOYKH, MX MPOEKLIUU HA OCH
CHCTEMBI KOOp/IMHAT. Crnoxenue

IIEPEMELICHUN U CIIOKEHUE CKOPOCTEH

PaBHOMepHOE u PaBHOYCKOPEHHOE
MPSAMOJIMHEHHOE JBH>KCHUE. ['padpuxu
3aBUCUMOCTH KOOP/JMHAT, CKOpPOCTH,
YCKOpEHUS, yTH u repeMenieHus

MaTepHaanoﬁ TOYKHU OT BPECMCHHA




CBoOoaHoe majienue. Y CKopeHue

CBOOOIHOTO TTaJECHUSA

KpuBonuneiinoe nBukeHue. PaBHOMepHOE
JNBWKEHWE  MaTEepPUAJIbHOM  TOYKH IO
OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpOCTb. ITepuon u 4acToTa.

[{eHTpOCTpEMUTEIIBHOE YCKOPEHUE

TexHudyeckne  yCTpPOWCTBA:  CHUIOMETP,
IOBUKCHHE CHapsOB, LICTIHBIE M PEMEHHBIC

nepenadn

[IpakTuueckue paboTHL. Usmepenue
MTHOBEHHOU CKOpOCTH. Uccnenosanue
COOTHOILIECHUS MEXIY Iy TAMHU,
MPOUJEHHBIMU TEJIOM 3a TOCJIEI0BaTEIbHbIE
paBHBIE  NIPOMEXYTKH  BPEMEHH  IIpH
PaBHOYCKOPEHHOM JIBUKEHUHM C HadaJbHOU
CKOpPOCTBIO, paBHOM Hymo. HM3yuenue
JIBW)KEHUS IIapuKa B BSI3KOW SKUIKOCTH.
W3yuenne 1BUKEHUS Tena, OPOILICHHOTO

TOPHU30HTAIBLHO

2.2

JTMHAMUKA

2.2.1

[TpuHIMn OTHOCHUTEJIBHOCTH TI'annies.
ITepBoiii 3axkoH HreroTona. WMHepiumaabHbIE

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. IlpuHnun cyneprno3unun

CHUJl1

223

Bropoii 3akon HeroToHa 111 MaTepuaibHON
TOYKA B HUHEPLUAIBHOW CHUCTEME OTCUYETa
(UCO). Tpernit 3axkon HeroTona s

MaTCpHaJIbHBIX TOUCK

224

3akoH  BceMupHoOro TaroreHus. Cuna
Tskectu. [lepBas kocMuyeckas CKOpPOCTb.

Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cunia TpeHHs
CKOJIBKCHUSA u cujia TPCHUMA IIOKO4L.
Koaddurnuent tpennsi. Cuna conpoTUBICHUS

IIpu ABUKCHUU TECJIa B )KUAKOCTH WUJIA I'a3C

2.2.7

HOCTYHaTGJIbHOG " BpalllaTCIIbHOC ABUIKCHUC

a0COJIIOTHO TBEPAOTO TeJa

2.2.8

MOMEHT CHJIBI OTHOCUTEIBHO OCH BPAILICHHUS.
IIneqo cumel. Y caoBust paBHOBECUs TBEPAOTO
tena B UCO

229

TexHUYecKne YCTpPONCTBA: MOAIIMITHUKH,

ABHUIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTryeckue paboTel. M3yueHne ABUKEHUS
Opycka MO HaKJIOHHON IUIOCKOCTH TOJ
NEUCTBUEM HECKOJIbKHNX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JehopMUpyeMOil MpyKUHE U PEIUHOBOM
oOpa3iie, OT BEIMYUHBI HX JAedopmainuu.
Uccnenosanue YCIOBUU paBHOBECHUS

TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

23

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

NMnynsc MarepuaabHOM TOYKH, CHCTEMBI
MaTepUaabHBIX TOYeK. Mmmynsc cuibl U

HU3MCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss wumnyiasca B HCO.

PeakTuBHOE IBUXKECHUE

233

Pabora criel

234

MOoIIHOCTD CHJIBI

2.3.5

Kunernueckass  sHepruss  MaTepuaibHOU

ToukH. Teopema 0 KHHETUYECKON SHEPTUU

2.3.6

[TorenmmaneHast sHeprus. I[loTeHunanbHas
DHEprust YIIPYro nehopMUPOBAHHOMN
npyxkuHbl. [loTeHIManpHas »HEpPrusi Tena

BOJIN3M OBEPXHOCTH 3eMIIU




HOTGHI_[I/IaJ'II)HBIe N HCNIOTCHLIMAJIbHBIC CUJIBI.

CBs3b pa6OTBI HCIIOTCHIUAJIBHBIX CHJI C

2.3.7 W3MEHEHUEM MEXaHUYECKON SHEpPruu
CUCTEMBI TeN. 3aKkoH COXpaHEHHUS
MEXaHUYECKOU SHEPTUU

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS

3.9 TexHUYEeCKHEe YyCTPOMCTBA: JBH)KEHUE PAKET,

o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[IpakTuyeckne paboTel. M3ydeHue cBs3H

5310 CKOpPOCTEH Tel NpH HEYIpyrom ynape.

HccnenoBanne cBs3u  pabOTBI  CHJIBI  C

H3MEHEHHEM MEXaHNYeCKOi OHCPIruu T€jia

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHI

3.1.1

OCHOBHBIE ~ TIOJIOKEHHUSI  MOJICKYJISIPHO-
KUHETHUYECKON TEOPHHU. BbpoyHoBckoe
nskenue. uddysus. Xapakrep ABHKCHUS

M B3aUMOJIEHCTBUS YaCTHI] BEILIECTBA

Mogenu cTpoeHusl Ta30B, KUIKOCTEH U
TBEPABIX TE€T © OOBACHEHHWE CBOWCTB

BEIIECTBA HAa OCHOBE ITUX MOJENEH

Macca wmonekyn. KonnuecTBo BellecTBa.

[TocTostHHast ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u eé

u3Mepenue. [Ilkana remneparyp Llenscus

Monens wuneanmpHoro rasa. OcHOBHOE
ypaBHECHHE MOJICKYJISIPHO-KUHETHUCCKOM

TCOpUHN UACAIIBHOT'O Ira3a

AOcomoTHas TemMIepaTypa Kak Mepa cpeHei
KHMHETUYECKOU SHEPrUu TEIIOBOTO
NBIKeHUs dactull rasa. lllkama temneparyp

KennBuna

VYpaBuenue Kianeitpona — MeHnzaeneesa.

3akoH JlanbToHa




I"azoBbIe 3aK0HBI. 30mpo1I€CChI B HACATBHOM
ra3€¢ C NMMOCTOSHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

TexHuYeckue  yCTpOWMCTBA:  TEPMOMETP,

OGapomerp

3.1.10

[Tpaktuyeckue paboTsl. M3Mepenue macchl
BO3/yXa B KJIacCHOU koMHare. MccienoBanue

3aBUCUMOCTH MEXIY rapameTpamu

COCTOSIHUA pa3pCKEHHOI'O ra3a

3.2

OCHOBbI TEPMOJMHAMMKU

3.2.1

TepMoauuamuyeckas cucteMa. BHyTpeHHss
SHEpPrusi TEPMOIAMHAMHYECKOM CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHUS

3.2.2

KonuyectBo TemnoTsl 1 paboTta. BHyTpeHHs

OHEPIHUsA OAHOATOMHOI'O MACAJIBHOI'O ra3a

3.23

Buaesl Tenmonepegauu: TEIIIONPOBOIHOCTD,
KOHBEKLIUs, U3lydeHue. TermoéMKOoCTh Tea.
VnenpHas TEIUIOEMKOCTEL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCTLJIOTICPEaauC

3.24

IlepBb1it 3aKOH TEPMOJAUHAMUKU.
[Ipumenenue MEepBOro 3aKOHA
TEPMOJUHAMUKHU K M30IIpOLECCaM.

I'paduueckas naTepIpeTanus paboThI raza

3.25

TemnoBble MammHbl. [IpuHIMIBL AeHCTBUS
TerUI0BbIX MamuH. [IpeobpazoBanus sHEprun
B TemIoBbIX MammHaX. KoaddunumeHnt
mone3noro gAciictBus (mamee —  KIIJI)

teroBoit mamuHbl. [{ukn Kapuo u ero KITJ]

3.2.6

Bropoit 3aKOH TEPMOJAUHAMUKHU.
HeoOpaTtumocTs mporeccoB B MPHPOJE.
TeruioBple  aBUraTenu.  DKOJIOTMUYECKHE

MPOOJIEMBI TETIIO3HEPTETUKH

3.2.7

TexHuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CrOpaHus, OBITOBOIA

XOJIOAWJIBHHUK, KOHIUITHOHED




3.2.8

[IpakTnueckue paboTHI. N3mepenne

YAEIbHON TEIUIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapooGpazoBanue U KOHJICHCAIHSL.
HUcnapenue w xumenwe. YaenbHas TeruioTa
apooOpa3oBaHMsL. 3aBUCUMOCTH

TEMIICPATYpPbl KUIICHUA OT JaBJICHHA
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AOCONIOTHAsE W OTHOCHUTENIbHAS BJIAYKHOCTH

Bo3ayxa. HacelenHslil nap

3.33

TBépnoe  Tenmo.  Kpucrammmueckue u
amop(dHbIe Tenma. AHW3OTPONHS CBOWCTB
KPUCTAJLIOB. Kunkue KPUCTAJLIBI.

CoBpeMeHHbIE MaTepHUAIbI

3.34

[InaBnenue u Kpucraumsauus. Y JaeiabHas

TertoTa rmiaBneHus. Cyoaumanus

3.35

YpaBHEHHE TEIJIOBOTO OajlaHca

3.3.6

TexHHYecKkue YCTPOHCTBA: TUTPOMETP U
MCUXpomMeTp, KaJIOpuUMCETp, TEXHOJIOTUHU
MOJIy4EHHUsI COBPEMEHHBIX MAaTEPHUAJIOB, B TOM

YHUCJIC HAHOMATCPpHUAJIOB, 1 HAHOTCXHOJIOTUU

3.3.7

IIpakTnueckue paboThI. H3mepenue

BJIAXKHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DnekTpuzanus Tel. JEKTPUUECKUI 3apsi.

JIBa BUIa AIEKTPUYECKUX 3aPsIOB

[TpoBoaHMKH, JTUDJICKTPUKA 51

MOJYIPOBOIHUKH

4.13

3akoH COXPAHCHUSA JICKTPUICCKOI'O 3apdaa

4.1.4

B3aumopeiictsue 3aps10B. 3akoH Kynona

OnekTpuyeckoe  nosie.  Hampsok€HHOCTH
3JIEKTPUUECKOTO OJIA. [TpuHIMI
cynepno3unuu. JIMHUKM  HanpsHYKEHHOCTH

QJICKTPHUYICCKOTO I10JIA




PaGota cumim 3JIEKTPOCTATHYECKOTO OIS

Ilorenuuan. Pa3HoCTh NOTEHIINATIOB

[IpoBOIHMKK U AUDIEKTPUKU B TTOCTOSHHOM
aNeKTpudeckoM moje. Judnektpuueckas

MMPOHUIIACMOCTb

OnEeKTPOEMKOCTD. Kongencarop.
DNeKTpoEMKOCTh IUIOCKOTO KOHJIEHCATOPA.

OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

TexHudeckne yCTPOMCTBA:  BIIEKTPOCKOIL,
JNEKTPOMETP, DJIEKTPOCTATUYECKas 3alIuTa,
3a3eMJIEHHE AIIEKTPONPUOOPOB,

KOHJEHCATOP, KCEPOKC, CTPYHHBINA PUHTEP

4.1.10

[IpakTrueckue paboTEHL. N3mepenne

AJIEKTPOEMKOCTH KOHJICHCATOPA

4.2

TIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHbBIX

CPEJIAX

YcaoBus CYHICCTBOBAHUA IOCTOSAHHOI'O

4.2.1 AJIEKTPUYECKOTO TOKa. MCTOYHUKK TOKa.
Cuna Toka. [TocTossHHBIN TOK
422 Hanpspokenne. 3akon Oma 1715 yyacTka Lenu
423 DNEKTPUYECKOE COMPOTUBJICHUE. Y IeTbHOE
o COIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napajuiesbHOe,
o CMEILIaHHOE COEANHEHNE TPOBOHHUKOB
Pabota snextpudeckoro Toka. 3akoH J[xoyms
4.2.5
— Jlenua
4.2.6 MoOIHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBrkymas cuia (gamee — DJIC) u
427 BHYTPEHHEE CONpPOTUBICHHE  HCTOYHUKA
o ToKa. 3akoH OMa i TOJTHOW (3aMKHYTOW)
aneKkTprudeckon nenu. Koporkoe 3ambikanne
428 DNeKTpoHHas  MPOBOAMMOCTh  TBEPIBIX

MCETAJIJIOB. 3aBUCHMOCTh COIIPOTUBJICHU A




METaJIJIOB oT TEeMIIEpaTyphI.

CBepXIpoBOIUMOCTh

4.2.9

OnexTpuueckuid TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoaHUKH. CobGcTBeHHas u
npuMecHas MMpOBOANMOCTD
MOJynpoBOAHUKOB. CBOMCTBA p-n mepexoja.

[TomynpoBOTHUKOBBIE TPUOOPEI

4.2.11

DNEeKTpUYECKHii TOK B  3JEKTPOJIMTAX.
DNeKTpoIUTHYECKas JIUCCOIAAIIHS.

OneKTpoan3

4.2.12

DNeKTpUUECKUI TOK B rasax.
CaMOCTOATEIbHEIN W HECAMOCTOATEILHBIN
paspsn. Pa3nudHbple THITBI CAMOCTOATEILHOTO

paspsaa. Monaus. [1nazma

4.2.13

TexHuyeckne  yCTpOMCTBA:  aMIEpPMETP,
BOJITMETP, PpEOCTAaT, HCTOYHHUKH TOKa,
JJIEKTPOHArPEBATEIIbHBIC npubopHl,
JNEKTPOOCBETUTEIbHBIE npudopsl,
TEPMOMETP  CONPOTHUBIICHUS, BAKYYMHBIN
WO, TEPMUCTOPBl U  (OTOPE3UCTOPHI,

HOJIYHpOBOI[HI/IKOBBII\/'I Auoa, ralbBaHUKa

4.2.14

IIpakTnueckue paboThI. N3yuenue
CMEILIaHHOTO COEAMHEHUS PE3UCTOPOB.

M3mepenne DJIC uCTOYHMKA TOKa U €ro
BHYTpEHHEro comnpoTunienus. HaGmonenue

3JIEKTPOIH3a

11 KJTACC

Kon
pa3jaena

Koanposepsiemoro
3J1eMeHTAa

IIpoBepsiemble 31eMEHTHI COAEPKAHUSA

4

OJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA A MHAYKIWA




43.1

ITocTostHHEIE MarHUTEL. B3anMoaelcTBre

IIOCTOAHHBIX MAarHuToOB

4.3.2

MarauTtHoe m0ne. BekTop MarHMTHOMN
uHAykuuy. [IpuHOmMn — cyneprno3unuu.
JIuaun MarHuTHON MHAyKUnu. KapTtunHa
JUHUMA  MarHUTHOM  WHIAYKIUU  TIOJIS

IIOCTOAHHBIX MAarHuToOB
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MarsuTtHoe I0J€ NPOBOJHHUKA C TOKOM.
KapTtuna nuauil moas JJIMHHOTO NPSIMOTO
IIPOBOJAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
[IPOBOJHMKA, KaTyHIKH € TOKOM. OmbIT
Opcrena. B3aumozeiicTBre NpoBOJHUKOB

C TOKOM

4.3.4

Cuna Ammepa, €€ MOJlyJib U HallpaBJICHUE

4.3.5

Cuna  Jlopenuma, €€ wMoaymp u
HampasjieHue. [[Br>keHue 3apsKEeHHOU
YaCTUIlbl B OJTHOPOAHOM MAarHuTHOM ITOJIC.

Pa6ota cunel Jlopenna

4.3.6

SIBiieHUE AIEKTPOMATHUTHON MHIYKIIMHU

4.3.7

IToTok BekTOpa MArHUTHON MHIYKIIMHU

4.3.8

OJIC WHIYKIUH. 3akoH

JJIEKTPOMArHUTHOM MHAyK1uu Papanes

4.3.9

BuxpeBoe »snextpuueckoe mose. I/IC
MHIYKIUU B TPOBOJHUKE, JBIKYIIEMCS
MOCTYMATENbHO B OJTHOPOIHOM

MAardfuTHOM II0JI€

4.3.10

[IpaBuio Jlenna

43.11

NHAYyKTUBHOCTS. SIBnenue

camouHaykiuu. IJIC camonHIyKIIUu

4.3.12

9HepFI/I5[ MAarHuTHOI'O IIOJII KaTYIOKH C

TOKOM

4.3.13

DNEKTPOMArHUTHOE T10JIe

4.3.14

TexHudeckne yCTpPOMCTBA: IIOCTOSTHHBIE

MarHurThbl, SJICKTPOMAarHuThl,




AIIEKTPOBUTATENb, YCKOPHUTEIH
DIIEMEHTAPHBIX YaCTHIl, WHAYKIMOHHAS

I1€4Yb

4.3.15

[IpakTnueckue  pabOTHI. Nzyuenne
MArHuTHOIO I10JId KaTyI_HKI/I C TOKOM.
HccnenoBanye aedCTBUS IIOCTOSHHOTO
MarHuta Ha  pamMKy C TOKOM.
HUccnenosanue SIBJICHUS

ANEKTPOMATHUTHON UHIYKLIIHHU

KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenpHast cucrema. CBOOOIHBIC
KojeOanus. ['apMoHMYEecKHe KoaeOaHwms.
[lepuon, dacrtora, ammuuTyaa u Qasa

KoJieOaHuil

5.1.2

[IpyxuHHBIA MasTHUK. MaTeMaTU4eCKuil

MasATHHUK

5.1.3

YpaBHEHHE TapMOHUYECKHUX KOJICOaHUH.
Kunematnueckoe u  JAMHaAMUYECKOE

OITMCaHHE KO0JIEOATEILHOTO JABHXCHUA

5.14

[IpeBpamenue SHEpPruu npu
rapMOHMYECKHX  KoneOaHusix. CBs3b
aAMIUTATY/IbI KoJIeOaHu UCXOJIHOU
BEJIMYMHBI C aMIUIUTYJaMH KojiebaHuit eé

CKOPOCTH M YCKOPECHHS

5.1.5

KonebGarenbupiii  koHTYp. CBOOOIHBIE
SJICKTPOMArdHuTHBIC KOJ'I€6aHI/I$I B
UJCaTbHOM  KOJeOaTeTbHOM  KOHTYpE.
Amnanorus MCKAY MCXAHUUYCCKUMHU U
AJNIEKTPOMATrHUTHBIMHU KOJICOAHUSIMHU.

®opmyina Tomcona

5.1.6

3aKOH COXpaHEHUs SHEPTUU B HI€aTbHOM

KOJIe0aTeIbHOM KOHTYpE

5.1.7

BbIHy)KI[ CHHBIC MCXaHHUYCCKHUEC

koiebanus. Pe3omanc. Pesonancuas




KpHUBasl. BreinyxieHHbie

SJICKTPOMArdHuTHBIC KoJIe0aHusL.

5.1.8

[lepemennbii  Tok. CUHYCOMAAIBHBIN

MEPEMEHHBIN TOK.

5.1.9

MomHocTb MIEPEMEHHOTO TOKA.
AMIITUTYAHOE U JEHCTBYIOIIEE 3HAUECHHE

CHJIBI TOKA W HAITPSXKCHUA

5.1.10

Tpancdopmarop. [IpousBoacTso,
nepegava u moTpediIeHne MEeKTPUIeCKOn
SHEPruu. OKOJOTUYECKHE PHUCKH MpH
MPOU3BOJICTBE BJEKTPUUYECKON SHEPIUM.
Kynbrypa HCIIOJIb30BaHUS

ANEKTPOIHEPIUU B MIOBCEAHEBHOM )KU3HU

5.1.11

TexHuveckue ycTpoiicTBa: cericMorpad,
ANEKTPUYECKUMN 3BOHOK, JIMHUU

aJIeKTpoIiepeayd

5.1.12

[Ipaktuueckue pabotel. HcciaenoBanue
3aBUCHUMOCTH MEPHOJIa MAJIBIX KOJICOAHHIA
rpy3a Ha HUTH OT JJMHBI HUTH U MacChl
rpy3a. MccienoBanue nepeMeHHOro TOKa
B enu u3 MOCJIE0BATEIHHO
COETMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U

pesucropa

52

MEXAHUYECKUE

N SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHnueckue BOJTHBI, YCIIOBHS
pactpoctpanenus. Ilepuon. CkopocThb
pacrpocTpaHeHHs] W JUIMHA  BOJIHBI.

HOHGpG‘-IHBIG " IpOAOJILHBIC BOJIHBI

52.2

WuTepdepenius U TuQpakus

MEXaHUYCCKHUX BOJIH

523

3Byk. CKOpoCTb 3ByKa. [ pOMKOCTH 3BYKa.

BricoTa Tona. TemOp 3ByKa

524

OJIEKTPOMAarHuTHbBIE  BOJIHBL. Y CJIOBHUSA

HU3JTYyUYCHUA  DJICKTPOMAIHUTHBIX  BOJIH.




Bzaumuas opuenTanus BektopoB E, B u v

B DJIEKTPOMAarHMTHOM BOJIHE B BAKyyMe

525

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpaXkeHHUe, TPEeIOMIICHHUE, TTOIIpH3aLus,
mudpakuus, uatepdepenuus. CKopocTh

OJICKTPOMAardiMuTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMAarHUTHBIX BOJIH.
HpI/IMeHeHI/Ie OJICKTPOMArHuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpyHIMIIBI paUOCBS3M U TEJIECBUACHUA.
Pannonokanms. DNIEKTPOMarHuTHOE

3arpsi3HEHUE OKPY)KAIOIIEH Cpe/IbI

5.2.8

TexHuueckne ycTponcTBa: My3bIKaJIbHbIC
UHCTPYMEHTBI, yIIbTpa3ByKOBast
JUArHoCTuKka B TEXHUKEC WM MCIUIIHMHC,
pagap, paguoONpUEMHHUK,  TEJIEBHU30p,

aHTeHHa, tenedon, CBU-neup

53

OIITUKA

5.3.1

[IpssmonuuenHOE pacrpocTpaHeHue

CBeTa B OAHOPOAHOM cpene. JIyu cBera

532

OtpaxkeHre cBeTa. 3aKOHbI OTPaKEHUS
cseta. [locTpoeHne n300pakeHHil B IIIOCKOM

3epKasie

533

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS
CcBeTa. AOGCOIOTHBIH MoKa3aresb

IMPECIOMIICHUA

534

ITomnoe BHYTPEHHEE OTpaKEHHE.
[IpenenpHbIN yroa MOJHOrO0 BHYTPEHHETO

OTpaXKEHUs

535

Hucnepcuss cBera. CloXHBII cocTaB

Oenoro ceera. Llser

53.6

CoOuparonue ¥ pacceuBarollve JIHMH3bI.
Tonkasa nuH3a. DOKyCHOE PAcCCTOSHUE U

OIITUYCCKas cHhJia TOHKOH JIMH3BI.




[TocTpoenue n300pakeHU B
COOMpAIOIINX W PACCEUBAIOIINX JIMH3AX.
dopmylia TOHKOM JIMH3BL. Y BEIUYEHUE,

IaBaeMoe€ JUH30H

5.3.7

IIpeneinsr [IPUMEHUMOCTH

r€OMETPUUYECKON ONTUKHI

53.8

WUnrtepdepentius cBeta. KorepeHTHbIe
HUCTOYHHUKMH. YcnoBus Ha6JIIOI[eHI/I§I
MaKCHMYyMOB u MUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT ABYX

CI/IH(l)aSHI)IX KOI'¢pCHTHBIX HCTOYHUKOB
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Hudpakmus  ceera.  Judpakimonnas
pemiérka. Y ciaoBue HaOIOICHUS TJIaBHBIX
MaKCHMYMOB npu naJeHuu

MOHOXPOMATHYCCKOI'O CBC€Ta Ha

T (HPaKITMOHHYIO PEIIETKY

5.3.10

[Tonspuzanus ceera

5.3.11

TexHudeckue yCTpPOWCTBA: OYKH, JIyIIa,
(doroanmapar, MPOEKIHMOHHBIN ammnapar,
MHUKpPOCKOII,  TEJIECKOIl,  BOJIOKOHHAs
ONTHKA,  JAU(paKIUOHHAs  peléTka,

OIS PO

5.3.12

[Ipaktuueckne  pabotel.  M3mepenue
noKaszaresns npenomieHnus. Mcecnenosanne
CBOWCTB  M300paKeHMH B  JIMH3aX.

Hab6nronenue aucnepcuu cBeTa

DJIEMEHTHI CIIELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

['paHunbl MPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. ITocTymarsl TeOpUU
OTHOCHUTEJIbHOCTH: MHBAapHUAHTHOCTh
MOAYJSl CKOPOCTH CBETa B BaKyyMe,

MIPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCUTENBLHOCTD OJIHOBPEMEHHOCTH.
3amemsieHHe BpPEMEHHW H  COKpAIlCHHE

JINHBI




6.3

DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CB43b MacChl C PHEPrHEd W UMITYJILCOM
CBOOOJHOW YaCTHUILbl. DHEpPrus IMOKOsS

CcBOOOIHOM 4aCTHIIBI

KBAHTOBA ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyna [lnanka cBs3u
3HEpruu (poTOHA C €ro YaCTOTON. DHEPrus

U UMITYJIbC POTOHA

7.1.2

OtkpeiTHE 51 HCCIIE0BAHUE
dotoaddexra. OmpiTel A.I'. Cromnerona.

3akoHsbI hoTodddexTa

7.1.3

YpaBHeHue OHHIITEHHA hias: |

dotoapdexra.  «KpacHas  rpaHHUIAN

dororddekra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIebenena

7.1.5

XUMHYECKOE NEHICTBUE CBETA

7.1.6

TexHUYeCKHE yCTpOUCTBa: (HOTOIIEMEHT,
dboTomaTyuK, COJIHEUHAas! Oatapes,

CBETOONO

7.2

CTPOEHHME ATOMA

7.2.1

Mogens atoma Tomcona. OnbBITE
Pesepdopna no nccinenoBaHuIo CTpOSHUS

aromMa. HnaHeTapHaﬂ MOJCJIb aTOMa

7.2.2

[Toctrynatet  bopa.  Wznydenue wu
norjonieHne (OTOHOB TMPHU MEpPexoje
aToMa C OJHOTO YpOBHS SHEPruuM Ha
apyroi.  Buper  cnektpoB.  CrekTp

YPOBHEH 3HEPTUU aTOMa BOJIOPO.Ia

7.2.3

BomHoBEIe cBoiicTBa yactuil. BomHEI ne
bponns. KopnyckynspHo-BoaHOBOMI
nyanu3M. Jludpakius 37IeKTpoHOB Ha

KpUcTajiax




7.2.4

CronTagHoe 1 BBIHYXXJICHHOC N3JTYUCHUC.

VYCTpoiicTBO U NPUHIIMI PaOOTHI JT1a3epa

7.2.5

TexHu4eckue yCTpouCTBa: CIIEKTPAIbHBII
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII

KOMITBIOTED

7.2.6

[Ipaktuuyeckne pabotsl. Habmoxenue

JIMHENYaToro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoasl HAOMIONEHUS W PETUCTPAH

SJICMCHTAPHBIX YaCTUIL]

7.3.2

OTKpBITHE PATUOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuio cocrasa
panuoakThBHOrO u3nydeHus. (CBoiicTBa
anbda-, Oera-, raMMa-u3IyqdeHHs.
BnusiHue paguoakTUBHOCTHM Ha KUBBIE

OpraHU3MbI

7.3.3

OTkpplTHE  TPOTOHAa U  HEUTpOHA.
Hyxnonnas monens snapa ['eitzenbepra —
WBanenko. 3apsaa anpa. MaccoBoe 4ucio

sanapa. N3oTomsl

7.3.4

Anbda-pacna. DIIEeKTPOHHBII u
NO3UTPOHHBIH  Oera-pacman.  ['amma-
U3Jy4YeHHEe. 3aKOH  paJMOaKTHBHOTO

pacrnazia

7.3.5

OHeprus CBSI3M HYKIOHOB B  SJpE.

Snepusie cuibl. Jledekt Macchl sapa

7.3.6

Snepusle peakuuu. JlemeHue U CUHTE3

saaep

7.3.7

Snepubiii  peaktop.  TepmosiaepHbIit
curre3. [IpoGieMbl H  MEpPCHEKTHBHI
SIEPHOM  DHEPreTUKU. IKOJOTMYECKHUE

aCIEKTHI S AEPHOU DHEPIeTUKHU




7.3.8

OnemeHTapHble  4acTuilpl. OTKpbITHE
[IO3UTPOHA. @DyH1aMEHTAIIbHBIE

B3aUMOJICUCTBUA

7.3.9

TexHuueckne yCTpOWCTBa: HO3UMETD,
Kamepa BuibcoHa, SOEpHBIA peakTop,

aroMHas OomMOa

7.3.10

[Ipaktuueckue pabotel. HcciaenoBanue
TPEKOB YaCTHILL (mo T'OTOBBIM

dboTorpadusam)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Besnus, spKue

3Bé3l[BI, IIJIaHEThI, X BUAUMOC IBUXXCHUC

8.2

Conneu”as cucrema. IlnaHeTsl 3eMHOU
I‘pyngI. HHaHeTbI-I‘I/IFaHTBI nu nux
CITYTHUKH, KapJIMKOBBIC TJIaHETHI. Matbie

testa CoOTHEYHOH CUCTEMBI

8.3

Coname, d¢orochepa u  arMmocdepa.

CoHeuHas aKTUBHOCTD

8.4

Ncrounnk sHeprun CosHLA U 3BE3NT

8.5

3BE3/IbI, WX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBETUMOCTb, PaJiuyc, TEMIIeparypa,
170:¢ B3aMMOCBS3b. Huarpamma
«CTIEKTpPAJIbHBIA  KJIACC — CBETHUMOCTbHY.
3BE3abI IVIABHOW  ITOCJIEIOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBLY IS

3BE3/] IT1aBHOH MOCIEN0BATEILHOCTH

8.6

Buyrpennee CTPOCHHUE 3BE3.
CoBpeMeHHbIE Ipe/ICTaBICHUS 0
NPOUCXOXKIEHUH U 3BoroLK ColHIIA U 3BE3 .

ITanel )KU3HU 3BE3]

8.7

Mueunbiii [lyte — Hama [anakTtuka.
CnupanbHasg  cTpykrypa ['anmakTuku,
pacnpenenenue 3BE3A, Ta3a U IBUIM.

ITomoxenne wu naBmwxkenne CoaHila B




[Namaktuke. Ilnockas wu chepuyeckas

noacucteMsl I atakTuku

8.8

Tuner ranaktuk. PagworasakTuku Hu

KBa3apbl. YEpHBIE BIPHI B sIpax TajJakTUK

8.9

Bcenennas. Pacmmpenue BceneHHOM.
3akon XaObna. Pa3Oeranue ramakTUK.
Bo3pact u pamuyc Bcenennoit, teopus
bonemoro B3peBa. Mogens «ropsyeit

Bcenennoii». PenukToBoe n3nydeHne

8.10

MacmrabHass cTpykTypa BceneHHOM.
Meraranaktuka. Hepeménnbie mpodaembl

ACTPOHOMHH




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

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 177207672783977166131780821922435929425640268049
Brnageney Jenucoea AnvHa HukonaeeHa

OeicTevTened C02.10.2026 no 02.10.2027



http://www.tcpdf.org

		2026-10-06T19:38:32+0500




