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INOACHUTEJIBHASA 3AIIMCKA

[TporpamMma 1o ¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXKEHUI M TpeOOBaHUN K pe3ylbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c ydy€toM (QenepanbHOll paboyeil MporpaMMbl BOCIHUTAHUS U
KOHLENIMM IpenofaBaHus yueOHoro npeamera «®dusnka» B oOpa3zoBaTelbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yoImmnx OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydaromuxcs 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBs3e (DUM3MKM C €CTECTBEHHO-HAYYHBIMH Y4eOHbIMHM IpenMeramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKU HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHusl, TIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMMma no (pu3mKe BKIIOYAET:

® IUIAaHHUPYEMbIE PE3yJIbTaThl OCBOCHMSI Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTAThl IO roJjaM 00yUYEHUS;

e cojepxaHue yueOHoro npeaMera «@u3nka» mo rogam oOydeHus.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosib3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUs] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
W3ydyenne (UMK BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TPY BBINOJIHEHUH UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN UACH, KOTOpPbIE MOXHO paccMaTpuBaTh KaK MPHUHLHIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
oObequHEH BOKPYr (Qusnueckux Teopuid. BemymuMm B Kypce SBISICTCS
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTECHIMaNa (PU3NYECKONH HAYKH, OCMBICICHUE CBS3H Pa3BUTHS
bu3MKK ¢ pa3BUTHEM OOmeCTBa, a TakkKe C MHPOBO33PEHUCCKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TIpoOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYCCKUX MPHUIOKECHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po6JieM paloOHAIBHOTO MPUPOIOTIOIH30BAHMS U SKOJIOTHUECKOI 0€30MacHOCTH.

CrepXKHEBBIMHU JJIEMEHTaMH Kypca (M3UKH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUH, POIU (PYH/IAMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexke
BCEr0 3a CUET OpPraHU3allid YKCIEPUMEHTAIBHOU NESITEIbHOCTH O0Yy4YarOIIUXCS.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANLHBIX KPAaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpaKkTUYeCKux padoT. BeifeneHne B yKa3aHHOM MepedHe JTabopaTOPHBIX padoT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS yYMEHHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPCHHS, HCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
TIPEIJIOKCHHBIX THITOTES.

bonbioe BHUMaHUWE yHaENSETCS PENICHUIO PacYETHBIX W KAueCTBCHHBIX
3amad. [Ipy 3TOM mI9 pacUETHBIX 3a/1ad MPUOPUTETOM SBIIIOTCS 3a7a4d C SIBHO
3aJlaHHON (PU3UIECKON MOJCIIBIO, TIO3BOJISIFOIINE TPUMEHSITh U3yUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBsICHEHHE TPOTEKaHUs (PU3MUYECKUX SIBICHUW M MPOIIECCOB B OKPYKAIOLIEH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOACIH I CUTYyallMd MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
pPEeIMETHOrO0 KaOWHeTa (PM3MKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpalluoHHOE  00OpyJ0BaHue (opMHUpyeTCs B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHUH.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUJIE [IU(POBBIX J1A0OpPATOPHUIA.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBaHHE HHTEpPECa M CTPEMJICHHSI OOYYalOIIUXCS K HAydYHOMY
U3YUYCHUIO TPUPOJIbI, PA3BUTUE HMX MHTEIUICKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

® pa3BUTHE MPEICTABICHUIA O HAYYHOM METOJIe MO3HAHUSI U (OPMUPOBAHNE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3ysibTara H3yUYCHHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PH3UKH;

e (dopmupoBaHHe YMEHUW OOBSCHATH SBJICHUA C HCIOJIB30BAHUEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opMupOBaHHE MPEACTABICHUN O POy (DU3UKH I PAa3BUTHS JIPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrkeHne 3TUX Ielei 00ecreunBaeTCsl pelIeHHeM CIIEeIyIONNX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



® [pUOOpPETEeHHWE  CHUCTeMbl  3HaHMHM 00  oOmwMx  (U3UYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY H
AIIEMEHTBI aCTPOPU3UKH;

e ¢dopMUpOBaHHE YMEHUW TNPUMEHATH TEOPETUUYECKUE 3HAHUA JJIs
OOBsICHEHHUS (PU3WYECKUX SABICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

® OCBOCHHME CIOCOOOB pEIICHUS PAa3MYHBIX 3aJad C SBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pu3NUecKo MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

® TIOHMMaHWE (PU3NYECKHUX OCHOB M MPUHIMUIIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

® OBJIQJICHHE METOJIaMU CAMOCTOATEIBHOIO IUIAHUPOBAHUSA M IPOBEIECHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMAaINH,
OIIpE/IEeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

® CO3/1aHHE YCIIOBHUH IJIs1 pa3BUTHS YMEHUN IMPOEKTHO-UCCIIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
NPAKTHUECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JEJaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HayuHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHLIMT COOTBETCTBUA.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpa, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Jlemoncmpayuu

AHanoroBble W LUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

BocnurarenbHblii KOMIIOHEHT: TMPUBHBATh Ha NpuMmepe Ouorpaduu BEITUKUX
VUYEHBIX  OOIlleuesIOBEYeCKUEe I[EHHOCTH; (OpMHUPOBATh  IMO3HABATEILHYIO
MOTPEOHOCTH U MHTEPEC K MPEIMETY; PACIIUPATH KPYro30p yUaluxcs

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, HUX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. [ 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMElICHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuHeitHoe  nBWKeHHE. J[BUKEHHME  MaTepuUaIbHOW TOYKH IO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>)KCHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MEPE/Iavuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne ABWKEHHMS Teja, OPOIICHHOrO IOJ yIioM K TOPU3OHTY H
TOPU30HTAIBHO.

H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHrne HEpaBHOMEPHOTO JBHMXKEHUS C ILIEJIBIO ONPEIEIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSAIMH, MPOHMJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBUKECHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHue NBUKEHUS IIAPUKA B BA3KOM KUJIKOCTH.

N3yueHnne nBUXKEHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

BocnurarenbHblii KOMIIOHEHT: - MO3HAKOMUTH YYalIUXCSI C COBPEMEHHBIMHU
MPEACTABICHUSIMU  TIOHSTUSL TMPOCTPAHCTBA U  BPEMEHH, CIIOCOOCTBOBATH
BBIPAOOTKE Y HUX JUATCKTUKO-MATEPHUATUCTUYECKOTO MUPOBO33PEHHUS

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['ammnes.  IlepBeid  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsokectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiapxeHus1, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nmokos. Koaddumument tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE IBUKEHUE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIBI OTHOCHUTEIIBHO OCH BpamieHus. I[lmedo cuinbl. YcimoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TEI.

Bropoii 3axkoH HeroToHa.

N3mepenue cuil.

Clio’)keHue Cuil.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.



HesecomocTe. Bec Tena npu yCKOpEHHOM MOIbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Bunbl paBHOBeCHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yuyenue nBuKeHUs OpycKa 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMarui.

HccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOrO Tela, HWMEIOLIETO OCh
BpAILCHHUS.

BocnurarenpHplii KOMIIOHEHT: IM0Ka3aTh €AUHYI0 MPUPOAY H3YYEHHBIX
SBJICHUM; CHUCTEMATU3UPOBaTh U OOOOIIMTH OCHOBHON MaTepual; pPacKPHITh
00I11eY€eI0BEYECKYIO 3HAUMMOCTh OTKPBITUN U UCCIIEOBAHUH .

Tema 3. 3aKoHnbl COXpAHEHUA 8 MEXAHUKE

Nmnynec MarepualibHOM TOYKM (Tena), CUCTEMbl MaTepUalbHBIX TOYEK.
WMiynbC cuibl 1 U3MEHEHHME HMITYJIbCa Tea. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE BHXKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. Teopema 00 U3MEHEHUH
KUHETUYECKON SHEPTHM.

[ToreHnmanbHas DHEPrHUsl. [ToreHumanbHas DHEPrus YIIPYTO
nedopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHmanbHple U HENOTEHUUANbHble  cuibl.  CBs3b  pabOTHI
HENOTCHIMAIBHBIX CUJI C W3MEHEHHEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TeEIL
3aKOH COXpaHEHUs] MEXAaHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckne yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOLOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS] UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

[lepexoq NOTEHUUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie padomoi

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanuie cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.



BocnurareabHblii KOMIIOHEHT: 3HAKOMCTBO C JAESTENbHOCTBIO BBIJAIOIINXCS
MPOTPECCUBHBIX YYECHBIX-(QUZUKOB, C TIEPEIOBBIM XapaKTepOM COBETCKOM U
POCCHIICKON HAayKHM W TEXHUKU. 3HAKOMCTBO C COBPEMEHHBIM MPOU3BOJICTBOM U
KOHKPETHU3alUsl TMPEJCTABICHUNA O TMPAKTUYECKOM MPUMEHEHUH H3y4aeMbIX
(bU3UYECKUX SIBJICHUHN 1 3aKOHOB

Paznen 3. MoJgekyasipHast Gu3nKa 1 TEePMOJANHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
obocHoBanue. bpoynoBckoe pgBmwxenue. [uddysusa. Xapaxkrep nBUKEHUS U
B3aMMOJICUCTBUS YacCTULl BELIECTBA. MOJENM CTPOECHMsI Ta30B, >KHIKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3Mmepsl Mosiekyil. KonnuectBo BemecTBa. [locTtosiHHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u e€ n3Mmepenue. lllkama Temmneparyp
Llenbcus.

Mopnene  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HUAEaNbHOro rasza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpellHE KWHETUYECKOM SHEpPruH TEIUIOBOIO JBMXKEHHS vacTul raza. I[llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM I'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpeacTaBlIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
nzo0apa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME TUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OnbIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onsita llTepHa.

OneIThI, JOKa3bIBAOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJIEUCTBHSI.

Monens, wiutocTpupyromas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUSA HWJEANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

Onpenenenne Macchl BO3Ayxa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.



HccenenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

BocnuraTenbHblil KOMIIOHEHT: 3HAKOMCTBO C JI€ATEIIbHOCTBHIO BBIJAIOIIMXCS
MPOTPECCUBHBIX YUYEHBIX-(QU3UKOB, C TIEPEAOBBIM XapaKTEPOM COBETCKON U
POCCUHCKON HAyKW M TEXHUKH. 3HAKOMCTBO C COBPEMEHHBIM IMPOU3BOJCTBOM U
KOHKPETHU3alUsl TMPEICTABICHUNA O TMPAKTUYECKOM NPUMEHEHUM HW3y4aeMbIX
bu3MYecKuX SIBICHUMN U 3aKOHOB

Tema 2. OcHogbt mepmoOUHAMUKU

TepmoauHamMuueckass cucremMa. BHYyTpeHHS JHEpPrus TEPMOJAMHAMUYECKOU
CUCTEMBI U ciocoObl €€ n3MeHenus. KonnuecTBo TEIIOTH U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HWJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJIHOCTb, KOHBEKIUS, U3ITyYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHaMuku. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHS — TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi 3HEpPrUM B TEIUIOBBIX MamuHax. KosdduuueHT mnosie3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero kospduumMeHT MOIe3HOTO
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMBbI TEIIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpPEHHEH HSHEpruy Tela MPH COBEPIICHUU PAOOTHI: BBLIET
npoOKku U3 OYTBUIKM TIOJ JEWCTBHEM CXATOTO BO3AyXa, HarpeBanwe 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.

OneiT MO anuabaTHOMY paCIIUPEHHIO0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

BocrnurareabHblii KOMITIOHEHT: 3HATh OCHOBHBIE IKCIIEPUMEHTAIBHBIC (haKTHI,
WX BaKHEWIIME CJIEACTBUSA, YMETh HMCIOJIb30BaTh IMOJYyUYCHHBIC 0a30BbIC 3HAHUS
TUISt MMOHUMAHHUS u TEOPETUUYECKOTO paccMOTpeHUs MPOCTEHIINX
TEPMOJUHAMHYECKUX MTPOIIECCOB U SBJICHUI

Tema 3. Acpecammnvie cocmoanus geuiecmea. Pazoevie nepexoonl



[TapooOpa3oBanue u KoHjeHcauud. Mcnapenue u kumneHue. AOCONIOTHAs U
OTHOCUTEJbHAs BIIAXHOCTh BO3QyXa. HachlueHHbId Map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUSI OT 1aBJICHUS.

Tsépnoe teno. Kpucrammmyeckue u amopdHbie Teraa. AHU3OTPOIHUS CBOMCTB
kpuctamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. [lnaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUe TerI0Boro OagaHca.

TexHUYecKHue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: THIPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IMOITYYEHUSI COBPEMEHHBIX MAaTepUajoB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmroienue HarpeBaHusl U IJIaBJI€HUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanust KpUCTAJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepeHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

BocnurareabHplii KOMIOHEHT: 3HaTh OCHOBHBIE HKCIIEPUMEHTANIbHBIE (PAKThI, UX
Ba)KHEHIINE CJIE/ICTBUSA, YMETh HCIIOJIb30BATh MOJyY€HHbIE 0a30Bble 3HAHUS AJIs
NOHUMAaHUS U TEOPETUYECKOTO PACCMOTPEHHUS IPOCTENIINX TEPMOJUHAMUYECKUX
MIPOLIECCOB U SBJICHUI.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inexkmpocmamuxa

OnekTpu3auus TeNn. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHUKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbll AJIEKTPUYECKUN 3apsia.
Onextpuyeckoe mnose. Hampsok€HHOCTH  3ieKTpuueckoro mnojs. IIpuHuun
CYIIEpPIIO3ULIMH DJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOTrO
OJISL.

Pabora cun  anektpocratudeckoro  mosiss.  Ilorenuuman.  Pa3HocThb
NOTeHIHANOB. [IpOBOJHUMKM M JUANEKTPUKH B AJIEKTPOCTATUYECKOM IIOJIE.
JusnekTpuyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHAeHcaTopa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: DJIIEKTPOCKOIL,
AIEKTPOMETpP, DBJEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN anmnapar, CTpPyHHbBIN IIPUHTED.



Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEl.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTUUECKAS 3aLIUTA.

JIMPIEKTPUKY B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLIAAH
IJIACTUH, PACCTOSHUS MEXKIY HUMH U JUAJICKTPUIECKON NPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

BocnurarenbHblii KOMIIOHEHT: 3HAKOMCTBO C JAEATEIBHOCTHIO BBIJIAKOIIAXCS
MPOTPECCUBHBIX YUYEHBIX-(QU3UKOB, C TIEPEAOBBIM XapaKTEPOM COBETCKON U
POCCUICKON HAayKH M TEXHUKH. 3HAKOMCTBO C COBPEMEHHBIM MPOW3BOACTBOM H
KOHKPETHU3alusl MPEJCTABICHUNA O TMPAKTUYECKOM MPUMEHEHHH HW3y4aeMbIX
(bU3MYECKUX SIBICHUM U 3aKOHOB.

Tema 2. Ilocmoannbsiii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YIEIBbHOE CONPOTUBJIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBIXKYILAs CUIa M BHYTPEHHEE COINPOTUBIICEHHE HMCTOYHHMKA TOKA.
3akoH Oma 11 OHOM (3aMKHYTOM) 3JieKTpuyeckoi uenu. KopoTtkoe 3ambIkaHue.

DJIEKTpOHHAasT  OPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOTHUKHY. CobOcTBenHas u pUMecHast MIPOBOANMOCTD
noynpoBoHUKOB. CBoicTBa p—N-nepexoaa. [lomynpoBoaHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTpOIUTHYECKas: AUCCOIMALIUS. DIEKTPOIIH3.

DNIeKTpUUeCKU TOK B Tra3zax. CaMOCTOATENBHBIM W HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHudeckue yCTpOWCTBA U IIPAKTUYECKOE IMPUMEHEHHUE: aMIIepMETP,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbICe MPUOOPHI,



3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPBI, OITYIPOBOJIHUKOBBIHN 1IN0/, TaJIbBAHUKA.
Jlemoncmpayuu
W3mepeHne CHITbl TOKa U HaIIPSKEHUS.
3aBUCUMOCTbh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.
CMelanHOe COeIMHEHNE ITPOBOIHUKOB.
[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CwiIbl. KOpOoTKoe 3ambIKaHHE
raJbBaHUYECKOIO DJIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHUS.
3aBUCUMOCTD COMPOTUBJICHUS METAJNIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB 3IEKTPOIUTOB.
W ckpoBoii paspsia ¥ IPOBOJAUMOCTb BO31yXa.
OHOCTOPOHHSIS IPOBOIUMOCTB AHOJIA.
Yuenuueckuii sxcnepumenm, nabopamopmbvie pabomul
M3ydeHne cMEaHHOro COeIMHEHU PE3UCTOPOB.
M3MmepeHne 3JIEKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
COIPOTHUBIICHUS.
HaGmronenue anextposusa.
BocnuraTenbHblil KOMIOHEHT: BOCIIMTAHWE BHUMATEJIIBHOCTH, MO3HABATEIBHOTO
UHTEepeca K IMpeaMEeTy; paclIMpUTh Kpyro3op, GOpMUPOBAHHWE YMEHUsSI CTPOUTH
JIOTUYECKYI0 LENOYKY pacCyKICHHUH; BOCIMTAaHWE TOPAOCTH 3a CBOMX
COOTEUYECTBEHHUKOB

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
Y4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTUKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYYHOTIO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qunueckas BeIMUYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICITMPOBAHIE, MOIENb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKUu,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M X IPOEKIMU HA OCU KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumusi: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEpHAJIOB, B TOM YKCJI€ HaHOMAaTEpHaJlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,

KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHbBIC puOOpHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, TAJIbBAHUKA.
11 KIIACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[loctostHHBIE ~ MarHUTHl.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUMHUNA MarHUTHOU
WHIYKIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUHA
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOIO NPOBOAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb ¥ HaITPaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAsA CHlIa HWHAYKOMU. 3aKOH JJIEKTPOMATHUTHOU
nHaykunu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAsd CHJIA
CaMOMHAYKLIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, BJEKTPOMArHWUTHI, JJIEKTPOABUTATENIb, YCKOPUTEIN SJIEMEHTapHBIX
YaCTULl, UHIYKIWOHHAS 1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JevictBrue cumbl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

SIBneHME PIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHIIbI MHIYKIMU OT CKOPOCTH MU3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHnE CaMOMHIAYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yueHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

BocrnurareabHblii KOMIIOHEHT: CIIOCOOCTBOBATh PA3BUTHIO YMEHUS yUaIIUXCS 110
CTPYKTYPHUPOBAHUIO MATEPHUAIIA, BBIICIECHUIO CYIIIHOCTH IPOLECCa
Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUNHblE KOJ1€OAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHHMYECKHE  KOJIEOAHUSI.
["apmonunueckue kosiebanus. Ilepuon, vyactora, amrumMtyaa u ¢asza KojaeOaHUM.
[IpyXHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIeOAHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
ANEKTPOMAarHUTHbIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUu B UJ€ATBHOM KOJI€OATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BhIHYKIEHHBIE MEXaHUYECKHE
KoJeOanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA W
HaIpsHKEHMUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. DJKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IEKTpod3Hepruu. Kynbrypa
MCIMOJIb30BaHUS 3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHME: DIICKTPUUYECKUU
3BOHOK, TEHEPATOP MEPEMEHHOT'O TOKA, TMHUU AJEKTpONEpeaay.

Llemoncmpayuu



HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).

HaoGmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc nmnpu MOCIENOBATEIBHOM COCAWMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENM W3 IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKH U PE3UCTOPA.

BocnuraTenbHblil KOMIIOHEHT: 3HAKOMCTBO C JIE€ATEIIBHOCTHIO BBIJAIOIINXCS
MPOTPECCUBHBIX YUYEHBIX-(QU3UKOB, C TIEPEAOBBIM XapaKTEPOM COBETCKON U
POCCHICKOW HAayKH W TEXHUKH. 3HAKOMCTBO C COBPEMEHHBIM IPOW3BOJICTBOM H
KOHKPETHU3allusl MPEJICTABICHUN O TMPAKTUYECKOM MPUMEHEHUH HW3y4aeMbIX
(bU3NYECKUX SIBICHUMN U 3aKOHOB.

Tema 2. Mexanuueckue u 3J1eKmMpOMACHUNHbIE 60IHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHuss W JyiMHAa BOJHBI. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, MOIspu3anus, JUdpaKius,
unTepdeperius. CKOpocTh JIEKTPOMATHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3H U TENEBUACHUA. Paguookanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyecknue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTpPa3BYKOBasi AWMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

O6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.



Koneobmomeecs Teno Kak KCTOYHUK 3BYKa.

HabGnronenue orpakeHus: M MpeOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOI1 pe30HAaHC.

Habnrogenue B3 TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB  JJEKTPOMATHUTHBIX  BOJIH: OTpaXKECHHUE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

BocnurarenpHplii KOMIIOHEHT: IMOKa3aTh €AUHYI0 MPUPOAY H3YYEHHBIX
SBIICHUH; CHCTEMaTU3UPOBaTh W OOOOIIMTH OCHOBHOM MaTepual; pacKphITh
00I11eY€eI0BEYECKYI0 3HAUMMOCTh OTKPBITUN U UCCIIEJOBAaHUN

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoinHENHHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI IPEIOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTellb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yromn IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceera. CnoxxHbIi coctaB Oenoro cBeta. [Iger.

ColOuparomue M pacceuBaromyde JuH3bL. ToHKas JuH3a. DOOKycHOe
pacCcTosIHME W ONTHYECKas CHuila TOHKOM JuH3bl. I[locTpoeHue nzoOpaxeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeJIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCMMYMOB M MHUHHUMYMOB B HWHTEP(PEpEHLIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcCIoBUE HaOMIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  [aJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue YCTpONCTBa M MPAKTHUYECKOE MPUMEHEHHME: OYKH, JIyTa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, OJSIPOHI.

Jlemoncmpayuu

[IpssMonMHEHOE pacupOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpudOpHI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.



HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
Mopenu MUKpocKoma, TeJIECKOna.
HaoGmronenue natepdepeHinm cBera.
Habmonenue nudpakiuu cBeta.
HaGmnronenue nucnepcuu cBera.
[Tony4yeHne cuekTpa ¢ MOMOUIBIO IPU3MBI.
[Tonydyenue crekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEHIETKH.
HabGnronenue noasipusaluy CBeTa.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
W3mepeHne nokasareis NpesioMIIEHNs CTEKIA.
HccnenoBanue cBONCTB N300pakeHU B JIMH3aX.
Habmronenue nucnepcuu cBera.
BocnuraTenbHbli KOMIOHEHT: BOCIHUTAHWE BHUMATENBHOCTH, IO3HABATEIBLHOIO
UHTEpeca K MPEAMETY; PaCUIMPUTh KPYro3op, (hOPMUPOBAHHE YMEHHUS CTPOUTH
JIOTUYECKYI0 ILEMOYKY pacCyKIACHHUM; BOCIMTaHUE TOPAOCTH 3a CBOMX
COOTEUYECTBEHHUKOB
Pa3zges 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH
['panunbl  MPUMEHMMOCTH  KJIIACCMYECKOM  MexaHukdu.  [locTtymatsl
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.
OTHOCHUTENIBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTAHBL.
OHEPrUsi U UMIYJIbC PEIITUBUCTCKON YaCTULBI.
CBs3b MacChl C SHEPrUEN U UMITYJIbCOM PEIIAITUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.
BocrnurareabHblii KOMIOHEHT: CIOCOOCTBOBATh PA3BUTHUIO YMEHHS YyUAITUXCSI
10 CTPYKTYPHUPOBAHUIO MATEPHUAIIA, BBIIEIICHUIO CYIIIHOCTH MpoLecca

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6aHMOBOI ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpTUU (HOTOHA C €70 YACTOTOM. JHEPTHS
U UMIyJibC (POTOHA.

OTtkpeiThe 1 ucciaeaopanue orodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dotorpdexra. YpaBuenue DunmTeitHa 11t hoTodpdexra. «KpacHas rpanuiay
dboToaddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTYNK, CoTHEUHAs1 OaTapesi, CBETOIUO/I.



Jlemoncmpayuu

doTo3ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanne 3akoHOB BHeENIHETO (hoTod¢deKTa.
Ceroauog.

Conneunas Oatapes.

BocnurareabHblii KOMIIOHEHT: MPUBUBATH HA IpUMEpe OMorpapuu BEIUKOTO
yuenoro  [I.H.JleGeneBa  oOledenoBeueckre  IEHHOCTH;  BOCIMTHIBATH
MO3HABATEIbHYI0 MOTPEOHOCTh W HMHTEPEC K MPEAMETY; PaCHIMPATH KPYro3op
yqaImxcs

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
[Inanerapuas mopens aroma. [loctynatel bopa. M3myueHune M mOTIIOUIECHUE
(OTOHOB MpU MEpPEexXo/e aTOMa C OJHOIO YPOBHS SHEPrHMM Ha Jpyroi. Bumel
cneKTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOJIA.

BousiHoBBIE cBOMcTBa yacTull. Bosnbl 1e bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIN), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue TMHENYaThIX CIEKTPOB U3ITYUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Habnronenue nuHeyaToro CexTpa.

BocnuraTenbHblil KOMIIOHEHT: -TIOKa3aTh €AUHYI0 TPUPOY H3YYEHHBIX
SABJICHUN; CHUCTEMATU3UpPOBaTh M OOOOIIUTH OCHOBHOM Marepual; pacKpbITh
OO0IIIEYeIIOBEYECKYIO0 3HAUMMOCTb OTKPBITHIA U UCCIIEIOBAHUMI

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
panuoakTuBHOCTH.  OmbiTel  Pe3epdopma mo  ompeneneHurd  cocraBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3JIy4CHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. JledexT maccer sapa.



SlnepHple peakuuu. [leneHne u CUHTE3 AI€Ep.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGieMbl W TEPCIIEKTHBBI
AJIEPHON SHEPTETUKU. DKOJOTUUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

OnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.

Metobl HAOIIOACHUS U PETUCTPAIIMU SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO Pu3nyecKkoi KapTUHBI MUPA.

TexHuyeckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, KaMmepa
Bunbcona, siaepHslif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YaCTHII.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanrie TpeKOB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

BocnurarenbHplii KOMIIOHEHT: - mocaeAcTBUs YepHOObUIbCKOM U YensOuHCcKon
aBapuil Ha ATOMHBIX MNPEANPUSITUSIX. DKOJIOTUUECKUE MPOOIEMBbI, CBSI3aHHBIE C
UCIIOJIb30BAaHUEM  pAJUOAKTUBHBIX JJIEMEHTOB, IyTH WX IPEOJOJIECHUA.
Hosumerpol. [Homyctumast mo3a  oOmydeHus. BiusHue paguanuud — Ha
OMOJIOTUYECKHUE OPTAHU3MBI.

Pa3znea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otanel pa3BuTHA acTpoHoMuu. [IpuknagHOEe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aACTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, sipkye 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConHeyHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum ConHUIA U 3BE3N.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kilacc —
CBETHMOCTBY». 3BE3Mbl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boitonuu CoJHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiit [lyte — nHama [Nanaktuka. [lonoxxenwe u nBuxenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06sa. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PemkToBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Vuenuuecxue nabnrooenus



HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUH ISl OTIPEIeSICHUs] TI0JIOKEHUsSI HEOSCHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be3/11si CEeBEpHOIr0 MOJIYLIAPUS U IPKUE 3BE3IBI.

Habnronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

BocnurarenbHblii KOMIIOHEHT: TTO3HAKOMUTD YUaIIUXCSl C COBPEMEHHBIMU
MPEACTaBICHUSIMU O KOCMOCE, CITOCOOCTBOBATh BRIPAOOTKE Y HUX JUATICKTUKO-
MAaTEPUATIMCTUYECKOTO MUPOBO33PEHNH



O6o01maoIee MOBTOPEHUE

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M 3THYECKOH cepax NesaTeTbHOCTH YEIOBEKa, POJib U MECTO (PU3BUKHU
¥ aCTPOHOMHHU B COBPEMEHHOW HAYyYHON KapTUHE MUPA, POJb (PU3HUUECKON TEOpUHU
B (GOpPMHPOBAHUM TIPEACTABICHUA O (U3UYECKOM KapTHHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIICHUN O IPUPOJIE.

MexnpeaMeTHble CBS3H

Nzyuenune kypca ¢usuku 0a30Boro ypoBHS B 11 Kimacce oCyIiecTBISETCS C
y4ETOM COJAEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0THH, XUMHH, TeoTrpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, Hay4HbIM (pakT, rumore3a, Quznueckas BeIWYMHA, 3aKOH,
TEeOpusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuka: pelIeHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUYECKHUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPhl U MX IMPOEKIHMH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupojae, KosieOaTeabHbIE
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUS B )KUBOM MPUPOJE, IEUCTBUE
pajualii Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpO€HHUE aTOMOB M MOJIEKYJI, KpUCTA/UIMUECKasi CTPYKTypa TBEPIbIX
TeJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTAULIUYECKOM PEMIETKUA, CHEKTPaIbHBIN
aHaJu3.

l'eocpagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KU MAarHUTHBIX — PYII,
(boTOChEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUH.

Texnonoeusa: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKAa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, pPaaap, PaJAUONPUEMHUK, TEIEBU30D,
anTteHHa, TenedoH, CBY-meub, MpOSKIIMOHHBIM ammapaT, BOJIOKOHHAs OINTHKA,
coJIHEeUHas barapes.

BocnuraTenbHbIil KOMIIOHEHT: -MIOKa3aTh €AUHYIO IPUPOLY U3YUEHHBIX SIBIICHHUII;
CUCTEMATU3UPOBATH U 000OIINTH OCHOBHOM MaTepua; paCKphITh
00111eueI0OBEYECKYI0 3HAUMMOCTh OTKPBITHI U UCCIEA0BAaHUN B 00JacTH (PU3UKH,
MOKa3aTh POJib PU3UKHU B PA3BUTUU TEXHUKU U TEXHOJOTHUH.



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

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JOCTIKCHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIIUEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAlpaBJICHUH
BOCIIUTATEJILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YYaIOIIEeTrOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPATUYECKHUX LIECHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NI€SITEIIBHOCTh B MHTEpPECAX TIPa)xIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITETHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOU UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIUYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:



ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
IpUCYIIETO (PU3NIECKON HAYKE;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpEC K pa3Nu4yHbIM cdepaM MmpodhecCHOHATbHON NeATEeIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyayieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJI0OAIBHOTO
XapakTepa dKOJIOTHUECKUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH JSKOJOTMYECKOM HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIBHOCTH, T'OTOBHOCTH B MpOLECCE
u3ydeHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANUBUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS
ba3zoBble 1ornyeckue AecTBUS:
CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaIM3UpOBaTh  MPoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh e ACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTYKCHUS,
BBISIBIIAITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHajdu3a HWMEIOLIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aWMO,ICHCTBHUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.



Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMU TOHATHUSIMU M METOJAMHU
bu3nYecKoil HayKH;

BJIa/IETh HAaBBIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOU ACSTEIbHOCTH
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOro COJepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/IOB [TO3HAHMS;

BJIAJETh BHUAAMH JEATEIBHOCTH II0 TMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETalluY, MPeoOPa30BaHUIO W TMPUMEHEHHIO B Pa3IUYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKY;

BBISIBIIAITH TIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UPOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBbIE B XOJE PpEIICHHUsS 3aJadd  pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3YYCHUH (PU3HKHU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (U3MKe B MTPAKTUYECKYIO OOJIACTh
KU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX PEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJiaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pabora c nunopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATENIbHO OCYIUECTBISATh IOUCK, aHaju3,
CUCTEMATU3ALMI0 U HHTEpIpEeTanuio MHPOpMALMK Pa3IudHbIX BHIOB U (HopM
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OpMALIHH;

WCIIOJI30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHU3aIlMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, PECypcocOepexeHMs, TMpaBOBBIX M  JTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON OE30TTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPX AHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHAaYeHUs! UHPOPMALIMU U LEJIEBOIM ayAUTOPUH, BEIOMpas ONTUMAIIbHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUH.



KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIC 1eHCTBHS:

OCYHIECTBJISATh OOIIEHHME Ha Yypokax (U3MKKM U BO BHE-YPOUHOM
JEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKH  KOH(MIUKTHBIX CHUTyallidi W CMsT4aTh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MMOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
VMHTEPECOB U BO3MOKHOCTEN KaXKIOr'0 WICHA KOJIJIEKTUBA,;

NPUHAMATh I1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacrpenensiTh pojii C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa WU KaXJOTO yYaCTHUKA KOMAaHJbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Mpejaratb HOBBIE MPOEKTHI, OLECHUBATH HAEU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIITh ITO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHIT;

JefaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIeKT:



JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, BHOCUTHb KOPPEKTHUBBI B JIESITCIIBHOCTD,
OIICHMBATh COOTBETCTBHE PE3Y/IbTATOB IICIISIM;

BJIAJCTh HABBIKAMHM  II03HABAaTEIbHON  pedUuIeKCHMM  KaK  OCO3HAHHS
COBEpIIIACMbIX JIEUCTBHA ¥ MBICIUTENBHBIX TIPOIECCOB, WX PE3yJIbTATOB U
OCHOBAHHUII;

WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OLICHKU CHUTYyallud, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSATEeIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaToOB
NEeATEeTLHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONTHOKH.

B mpomecce nocTmKeHUsS JUYHOCTHBIX PE3YJIhTATOB OCBOCHHS IPOTPAMMBbI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOIar afO A
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUETh HAIIPaBJICHHUS Pa3BUTHS COOCTBEHHON 3MOIMOHAIBHON Cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIanTUPOBATBCI K
AMOITMOHAJLHBIM U3MEHCHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIFOYAIOMICH CTPEMIICHUE K JOCTIKCHHIO ICJIH U
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:



JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TE€XHOJIOTUM, B MPAKTUYECKON JEATEILHOCTH JIIOJICH;

YUYUTHIBATh TPAHMIBI TPUMEHEHHUS M3YUYECHHBIX (U3UYECKUX MOJCNCH:
MaTepuagbHas TOYKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOOTHO TBEPAOE TEJO,
UJcaNIbHBIA Ta3, MOJIETU CTPOCHUS Ta30B, KUIAKOCTEH W TBEPIBIX TeJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] pU pelIeHnH PU3NYECKUX 3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHUE IO OKPYKHOCTHU, HHEpIHS,
B3aumojelcTeue Ten, nuddys3us, OPOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHUE, UCIAPEHHUE, KOHACHCAIUS, MUIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOIECCax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yys (U3UYECKUE BEIWYUHBI:
KOOpJIMHATa, MyTh, NEpPEMEIICHHE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIusi, MEXaHU4YeCcKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OMUCAHWW TPABUIHHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAYCHHS M €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIMYHMHY C APYTUMU
BEJINYMHAMU;

OMHUCHIBATh W3YyYECHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KMHETHUYECKasi PHEPTUsl Xa0TUYECKOrO JBIXKCHUS MOJICKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBHO TPAKTOBAaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HAaueHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AIEKTPUUCCKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIIUAJIOB;
MpU OINMUCAHUM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMYMH, UX OOO3HAYEHUs] W EJUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;



aHAIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUSI MEXaHMYECKOW DHEPruH, 3aKOH COXpPAaHEHUs HMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEW KMHETHYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pa3inyaTh CJIOBECHYIO
(bOpMYITHMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKCHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHHMIO (PH3WUYECKHX SIBICHUN U
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMBIT H
bopMyIHUpOBaThH BBIBOBI,

OCYIICCTBIIATH MPSMbBIC U KOCBEHHBIC U3MEPECHHS (PU3NUECKUX BEIMYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

WCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpPOBaTh PE3yIbTAThl IMOTYYCHHOW 3aBUCHUMOCTH (DM3UYECKUX BEIMYUH B
BU/JIe TaOJIUIl U TPpaUKOB, JA€NIaTh BEIBOBI IO pe3yjIbTaTaM UCCIIECI0BAHNUS,

coOJII01aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIECIOBATEIBCKOH W TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
00opy10BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOMMMBIC NI €€ PEIICHHS, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYUHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
IIEMOYKY PACCYXIACHUH C OMOpPOW Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndeckue SBICHUS;

UCIIOJIB30BaTh ~ TMPHU  PEIICHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIJIS TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN



U TIPEICTABJICHUS YYEOHOW M HAy4YHO-TOMYJSPHON MH(POPMAILIMU, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIEr0 MHpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOCHUS HOPM JKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpYINNE C BBINOJHEHUEM PAa3JIMUHBIX COLMAIbHBIX POJEH,
IUIAHUPOBATh PabOTy TPYMIBI, PAMOHAIBHO paCHpelnemsiTh OOS3aHHOCTH U
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE paccMaTpUBAEMON MPOOJIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApPTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU JIFOJAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECUHBIA UCTOUYHUK CBETA, SIACpPHAs
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO sifpa MpU pPEIIeHUU (PU3UIECKUX
3a7ady;

pacrno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBHUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIHUS, JACHCTBUE MArHUTHOTO TIOJNS HAa
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W TOOJNSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3gdexT (poTodrddeKT), cBETOBOS AaBieHNUE, BOSHUKHOBECHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJIa, €CTECTBEHHas U MCKYCCTBEHHad

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YYEHHbIE CBOWCTBA BEHIECTBA (AJIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOJUMOCTH  pPAa3NUYHBIX  Cpea) |

QJICKTPOMArduTHBIC SBJICHUSA (HpOLI€CCBI), HUCIIOJIb3Ys (bPIBI/I‘IeCKI/IC BCINYHUHBI:
SHCKTPI/I‘IGCKI/Iﬁ 3apsdaa, Chjla TOKa, JJICKTPHUYCCKOC HAIIPSKCHHEC, JSJICKTPUUYCCKOC
COIIPOTUBJIICHUC, PA3HOCTL INMOTCHUOMUAIIOB, JJICKTPOABHIKYIIAsA CHJIA, pa60Ta TOKa,
HHAYKOWA MAarHvuTHOIrO I10JisA, CHJIA AMnepa, CHJIa HopeHua, HHAYKTHBHOCTDb



KaTyIIKH, DHEPIHsl 3JIEKTPUYECKOTO M MArHUTHOIO IOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOATEeIbHOM KOHTYpEe, 3aps] U cujla ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KOJeOaHul, (OKYCHOE pacCTOSHUE U
ONTHUYECKasi cuja JHMH3bI, NMPU OMHCAHUU MPABUIBHO TPAKTOBATH (U3UYECKUIN
CMBIC]I HCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYEHHs M €JAMHMIIBI, YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOIIME JIaHHYI0 (U3MUECKYIO BEIMYUMHY C JIPYTHMMH
BEJIMYNHAMUY;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHl, HUCIOJIb3YS
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JCKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX $JIep, NpPH ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIUYECKUI CMBICH
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M €AMHMUILIBI, yKa3blBaThb (HOpMyIbl,
CBA3BIBAIOLIME JIAHHYI0 (PU3UYECKYIO0 BEJIWYMHY C JPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHaJIM3UPOBaTh (PU3UUECKHUE MPOLIECCHl U SIBICHMS, UCHOB3YS (PU3NUYECKUE
3aKOHBI U NMPUHIMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTO U NapaJLIEIbHOTO
COCIMHEHHs IPOBOJHUKOB, 3aKkoH J[xoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHIYKIUH, 3aKOH NPSIMOJMHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHMS 3HEPrUH, 3aKOH COXPAHEHHsI HMMITYJIbCA, 3aKOH COXPAHECHMSI
IIEKTPUYECKOTrO 3apsA/ia, 3aKOH COXPAaHEHMsI MACCOBOI'O 4YMCIIA, MMOCTyJsaThl bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
PUMEHUMOCTH;

OINPENENATh HAIIPaBJICHUE BEKTOPA MHIYKLIUA MarHUTHOIO MOJIS IPOBOJIHHKA
C TOKOM, cuiibl AMnepa u cuisl JlopeHua;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C MCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUH: IPH 3TOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILIECTBIISThH NMPSMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, MPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMs] W HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSMBIX M3MEPEHUH: MPU B3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH



pE3yNbTaThl MOJYYCHHONW 3aBUCHUMOCTH (DM3MUECKUX BEJIMYMH B BUIEC TaOIUI] U
rpaduKoB, AeTaTh BBIBOBI IO Pe3yJIbTaTaM HCCIEIOBAHNUS;

coOrO/IaTh MpaBujia OE30MacHOTO TpyJa MPH MPOBEICHUH WCCIICOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemath pacuéTHbIC 3aJaddl C SBHO 3aJaHHOW (DU3MUECKON MOJIENbIO,
UCITOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJM3a YCJIOBHS 33a/1a4u
BEIOWPATH (PU3UYECKYI0 MOJCIHb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOMMMBIC I €€ PEIICHHs], MTPOBOIUTh PACUEThl M OIEHUBATH PEATbLHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEIIMYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBAThH JIOTHUYECKU HEMTPOTUBOPEUUBYIO
IIEMOYKY PACCYXIACHUN C OMOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyecKkue sSBICHUS,

UCIIOJIb30BaTh  MPU  PEIIeHMH  y4eOHbIX  3ajlad  COBPEMEHHBIE
UH(OPMAITMOHHBIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEICTABJICHUS YYCOHOW M HAy4YHO-TIOMYJISIPHON MHGOPMAIIMH, MTOTYYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATH MOTydaeMyi0 HH()OPMAITHIO;

OOBSCHATh TPUHITUIIBI JCHCTBUS MAIIMH, MPHOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3indaTh yCJIOBUS UX O€30MacHOTO MCIIOJIb30BaHUS B MOBCEIHEBHON
KU3HH,

MIPUBOINUTH MIPUMEPHI BKJIaJla POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyK{, B OOBSICHECHHE IPOIECCOB OKPYKAIOIIETO MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHEHUS 30POBbS M COOJIOICHUS HOPM JKOJIOTHYCCKOTO
MOBEJICHUS B OKPYXAIOUIEH CPEJIE;

paboTathb B TpYIE C BBHINOJHEHUEM Pa3UYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh Pa0OTy TPYNIBI, PAMOHAIBHO pPACHpPENeNsiTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYaIlMsIX, aJICKBATHO OIICHUBATh
BKJIJT KQKJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMAaTPHUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB u (ungpossbie)
Ne /i Konrpoabusie IIpakruyeckue
TeM MPOrpPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThbI padoThbI
pecypcsbl
Pazgean 1. DUBUKA U METO/AbI HAYYHOI'O IO3HAHUSA
11 du3nKa 1 METOAbl HAYYHOTO 5 0 0 but6moreka [JOK
' MO3HAHMS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bubmoreka IIOK
2.1 K 5 0 0
HHEMATIa https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
2.2 7 0 0
Auramuica https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpAHEHUS B 6 1 1 butmoreka [JOK
' MEXaHHKe https://m.edso0.ru/7f41bf72
Wroro no pazneny 18
Pazgean 3. MOJIEKYJISAPHASA ®U3UKA U TEPMONHAMUNUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 0 1 bubmmoreka [JOK
' KAHETHYECKOM TCOPHH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMUKHU 10 1 0 bubmuotexa [JOK



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

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

ArperatHble COCTOSIHUSA

bu6mmoreka IJOK

3.3 . D 5
BCHICETRE. HRASOBbIE https://m.edsoo.ru/7f41bf72
epPeXoabl
Wroro no pazaeny 24
Paznen 4. JIEKTPOIUHAMMUKA
bubmmoreka [IOK
4.1 10
IIEKTpOCTATH https://m.edsoo.ru/7f41bf72
' ' P https://m.edsoo.ru/7f41bf72
cpenmax
Wroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KJIACC

KosanuecTBo yacon DJIEeKTPOHHbIE
Ne HauMeHoBaHMe pa3/ieioB U (ungposbie)
KonTpoabnbie IIpakTuyeckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. JIEKTPOAUHAMUKA
MarauTHo€ MoJie. bu6mmoreka IJOK
1.1 11 1 3
DIeKTpOMarHUTHAS] HHTYKITHSI https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHu4deckue 1 9 0 1 bubmoteka IIOK
' AJIEKTPOMArHUTHBIC KOJIeOaHUs https://m.edsoo.ru/7f41c97c
99 MexaHu4ecKue u 5 1 0 bu6mmoreka IJOK
' 3JICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
2.3 O 10 0 3
e https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU

31 OCHOBBI ClielIMaIbHONW TEOPUU 4 1 0 bubmoreka IIOK
' OTHOCUTEJIbHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4



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

Pasznen 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHTBI KBAHTOBOW ONTHUKH 6 0 bubmoreka [IOK
| ’ https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4 CpocHne oM ) 0 https://m.edsoo.ru/7f41c97¢c
bubmmoreka [JOK
4. A
’ MRS ° 0 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Paszpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5 1 DJIEMEHTBI ACTPOHOMUHU U 7 1 bubmoreka [JOK
' acTpodu3uKu https://m.edso0.ru/7f41c97c
Hroro no pazaeny 7
Paznen 6. OBOBIHIAIOUIEE IOBTOPEHHUE
bu6mmoreka IJOK
| 4
0 Obobuaiouiee noTopetie 0 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KouuuecTBo 4acoB Jlara JJIeKTpPOHHbIE HU(PPOBbIE
Tema ypoka Kontpoabusie IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero U3y4YEeHUA
padoThI padéoTbI pecypchl
Pu3uka — HayKa o
1 npupone. Hayunsie 1 bubmmorexa [{OK
METOJIBI ITO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Poab u mecto puzuku
B (hopMUpOBAHUU
COBPEMEHHOW Hay4YHOU bub6mmoreka [JOK
2 1
KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON
NESITENbHOCTH JIFOJIEN
Mexannueckoe
JBH>KCHUE.
OTHOCUTENBHOCTh
3 MEXaHUYECKOTO 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0c3508
JIBHDKCHUS.
[Iepemernenue,
CKOPOCTh, YCKOPEHHUE
4 PaBHOMEpHOE 1 bubmmoreka [{JOK

MPSIMOJIMHEWHOE

https://m.edsoo.ru/ff0c3620



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

ABHKCHHC

PaBHOYyCKOpEHHOE
5 Hp}IMO?II/IHeIz/IVHOG bubmorexa [TOK
https://m.edsoo.ru/ff0c372e
JIBIDKCHUE
6 Siig;::;: HAACHHE. bu6mmoteka IIOK
https://m.edsoo.ru/ff0c39cc
CBOOOJIHOTO MaJCHUS
Kpusonunennoe
7 JBUKEeHUE. JIBH)KEHHE bu6aunoreka IIOK
MaTepUATbHON TOYKH https://m.edsoo.ru/ff0c3ada
10 OKPY>KHOCTH
[TpuaIMn
OTHOCHUTEJIbHOCTH
lNanunes.
3 VepuuanbHbe bubmmoreka [JOK
https://m.edsoo.ru/ff0c3be8
CHUCTEMBI OTCYETA.
[TepBblii 3aK0H
HrroTona
Macca tena. Cuna.
[TpuHIMIT
9 CYIIEPIO3ULIAU CHIL. bu6mmoreka IJOK
Bropou 3akoH https://m.edsoo.ru/ff0c3be8
Hrrotona s
MaTepUaIbHOU TOYKHU
10 Tperun 3aKoH bubnnorexa [HOK



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Hrrotona s
MAaTEPHUATIbHBIX TOYEK

https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMHUPHOIO
tsarorenus. Cuna
TsokecTu. [lepBas
KOCMHUYECKAsI CKOPOCTh

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

12

13

14

15

Cuia ynpyrocru.
3akoH ['yka. Bec tena

Cwuita TpeHus.
Koaddumment tpenus.
Cuna conpoTUBICHUSA
IIPY IB)KCHHH TEJa B
XKUIKOCTH WIH rase

[TocTtynarenpHoE M
BpallaTeJIbHOE
NBIDKEHHE a0COIIOTHO
TBEPIOIO TeJIa.
MowmeHT cuinl. 11nedo
CHUJIbI. Y CJIOBUS
paBHOBECHUS TBEPIOTO
TeIa

Nmmnynbse
MaTepUaIbHOU TOUYKH,
CUCTEMBI
MaTE€PHUAJIbHBIX TOYEK.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3e18

bubmmoreka [JOK
https://m.edsoo.ru/ff0c3f76

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

bu6morexa IJOK
https://m.edsoo.ru/ff0c43d6



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

Nmiynbe cuiibl. 3aKOH
COXpaHEHHUS

uMIryabsca. PeaktuBHoe

JIBIDKEHHUE

16

Paborta 1 MOIIHOCTH
cunbl. Kunetnueckas
SHEPTUs
MAaTEPUAIbHON TOUKHU.
Teopema 06
U3MEHCHHUU
KUHETUYECKON
SHEPrUuu

bubmoteka IIOK
https://m.edsoo.ru/ff0c4502

17

18

[ToreHumanbHas
SHEprusl.
[ToreHnmanbHas
SHEPrus ynpyro
neopMupoBaHHOH
MPY>KUHBI.
[TorenumnanbHas
AHEPrus Tejaa BOIU3U
MOBEPXHOCTH 3eMJIH
[ToTenumnanbHbIE U
HETOTCHIINATbHEIC
cuibl. CBs13b pabOTHI

HCIIOTCHIIMAJIBbHBIX CHJI

bu6morexa IJOK
https://m.edsoo.ru/ff0c461a

bu6morexa IJOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

C U3MEHEHHEM
MEXaHU4YECKOU
SHEPIUMU CUCTEMBI TEII.
3aKOH COXpaHEHUs
MEXaHU4YECKOU
SHEPIUu

JlaGoparopHas paboTa
«HcciaemoBanue cBs3u
pabOThI CHIIBI C
U3MEHCHHEM
MeXaHU4YeCKOM
SHEPruu Teja Ha
pUMepe PacTHKEHUS
PE3UHOBOTO KIyTa»

20

KoHnTtponbHas paborta
1o teme «KnHemartuka.
JlnHamuka. 3aKOHBI
COXpaHEHHUS B
MEXaHHUKE»

bu6morexa IJOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH.
bpoyHOBcKoOe
nekenue. Audpdysus

Xapaktep IBUKECHUS U

bu6moreka IJOK
https://m.edsoo.ru/ffOc4dc?



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

23

B3aUMOJICHCTBUS
YaCTHII BEIICCTBA.
Mopenu ctpoenus
ra3oB, *KHJIKOCTEH U
TBEPJBIX TEII
Macca mouexyn.

KomnuecTBo BeniecTna.
[ToctrostnHast ABoraapo

24

TeruioBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. lllkana
temneparyp Llenscus

25

HUneanpHBIN ra3 B
MKT. OcHoBHOE
ypaBHeHre MKT

bu6moreka IJOK
https://m.edsoo.ru/ff0c4fde

26

27

AOcomroTHas
TeMIlepaTypa Kak Mepa
CpelIHen
KHHETHUYECKOU
SHEPTUU IBUKECHUS
MOJIEKYJI. Y paBHEHUE
Menpaeneena-
Knaneipona

3akoH /lanbTOHA.
["a30BbIE 3aKOHBI

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0c511e



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

28

29

30

JlaGoparopHas paboTa
«HccnenoBanue
3aBUCUMOCTH MEXTY
napamMeTpamu
COCTOSTHUS
Pa3peKEHHOTO raza»

N3onponeccsl B
UJI€AIbHOM ra3e U ux
rpaguueckoe
IIPE/ICTABIICHNE

BuyTpeHHss sHEpTUS
TEPMOJINHAMUYECKOU
CHCTEMBI M CITOCOOEI €€’
U3MCHCHHUS.
KonnyecTBO TEIJIOTHI
u pabota. BuyTrpenHnss
SHEPTUS
0JIHOATOMHOTO
HUAeaIbHOro rasa

bubmoteka IIOK
https://m.edsoo.ru/ff0c570e

bu6morexa IJOK
https://m.edsoo.ru/ff0c5952

31

Bunbl Tenonepenauun

bu6moreka IJOK
https://m.edsoo.ru/ff0c5c36

32

VY nenpHas
TEIJIOEMKOCTh
BeniecTBa. KoamuecTBo
TEIIOTHI IPH

bu6moreka IJOK
https://m.edsoo.ru/ff0c5c36



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

TerIonepeaaye.
AnnabaTHbIN mporece

33

[TepBblii 3aK0H
TEPMOJUHAMUKHU U €TO
MIPUMEHEHUE K
u3orpoueccam

bubmmoreka [JOK
https://m.edsoo.ru/ff0c5efc

34

Heob6paTtumocTs
MPOIIECCOB B MPUPOJIE.
Bropoii 3axoH
TEPMOJUHAMUKHU

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c6230

35

36

37

38

[TpuHUMIT IEUCTBUA U
KII/I TerioBoii
MAaIInHbI

[uxn KapHo u ero
KII
DKOJIOTrMYeCKHUe
npoOJieMbl
TEIUIOPHEPTE€TUKU

Oo6o06maromuit ypok
«MonexyisapHas
¢usuka. OCHOBBI
TEPMOIUHAMHUKI

bubmoteka IIOK
https://m.edsoo.ru/ff0c600a

bu6morexka IJOK
https://m.edsoo.ru/ff0c6938

39

KouTtponbHas pabota
0 TeMe

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



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

«MomnekynspHas
buzuka. OCHOBBI
TEPMOTTHAMHUKI)

[Tapoo6pazoBanue u

40 KOHJICHCAIIH. bubmorexa [TOK
https://m.edsoo.ru/ff0c63b6
Hcnapenue u kunexHue
AOcomoTHas U

41 OTHOCHUTEJIbHAS bubmmoreka [JOK
BJIQYKHOCTh BO3/yXa. https://m.edsoo.ru/ff0c64d8
Hacepimennsii nmap
TBepnoe teno.

Kpucrannuueckue u
amop(dHbIe Tena.

42 AHM30TPOMNHS CBOKCTB bubmmoreka [JOK
KpucTauioB. XKuukue https://m.edsoo.ru/ff0c65f0
KPUCTAJLIBI.

CoBpeMeHHbIE
MaTepHuabl
[InaBnenue n
KpHCTaJIIA3aIIHs.
43 Vljleanaﬂ TCEJ'IOTa bubmorexa HOK
https://m.edsoo.ru/ff0c6708
TIJIaBJICHUS.
Cyb6numanus
44 YpaBHEHUE TEIIIOBOTO bubmmoreka [JOK

OajraHca

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

45

46

47

48

DJIeKTpU3a1us TeJl.
DNEeKTPUYECKUU 3apsil.
JIBa BHa
ANEKTPUUYECKUX
3aps0B
[IpoBogHUKY,
JURJICKTPUKHU U
MOJTYTIPOBOHUKH.
3aKOH COXpAaHEHUS
BJIEKTPUYECKOTO
3apsiaa
BzanmopaencTBue
3apsa0B. 3aKOH
Kynona. Toueunbin’
DIEKTPUUYECKUU 3aPs

Hanpsxk€HHOCTD
AIEKTPUYECKOTO TOJIA.
[TpuHIMIT
CyNEPHO3ULIUN
AIEKTPUYECKUX TOJIEH.
JInanun
HaNpsHKEHHOCTH

bubmmoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bubmoteka IIOK
https://m.edsoo.ru/ff0c6bcc

bu6morexa IJOK
https://m.edsoo.ru/ff0c6ced

bu6morexa IJOK
https://m.edsoo.ru/ff0c6df2

49

Pabora cun
AJIEKTPOCTATUUECKOTO
noud. [lorenmmann.

bu6moreka IJOK
https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

Pa3noctb
HOTEHIIAATIOB

50

[TIpoBogHUKH U
JIADJICKTPUKH B
AIEKTPOCTATUUECKOM
oJie.
Jwvsnexrpuueckas
MPOHHUIIAEMOCTD

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

o1

DIIEKTPOEMKOCTb.
Konpgencarop

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTD
IIJIOCKOTO
KOHJIEHCaTopa.
DHeprus 3apsKEHHOTO
KOHJIEHCATOopa

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

53

JlabopaTtopHas pabora
"U3zmepenue
AJIEKTPOEMKOCTHU
KOHJeHcaTopa"

54

[TpuHUIMIT 1EUCTBUA U
IIPUMEHECHUE
KOHJIEHCATOPOB,
KOMUPOBAIBHOTO
arrapara, CTpynuHOro
MIpUHTEDPA.



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DJIeKTpOCTaTHIECKasI
3aIl1Ta. 3a3eMJICHHE
AIIEKTPOIPUOOPOB

55

DJIEKTPUIECKHM TOK,
YCIIOBHS €T0
CYIIIECTBOBAHMSI.
ITocTOSAHHBIN TOK.
Cuna Toka.
Hanpsoxenue.
ConpoTuBIICHHE.
3axkon Oma mis
yJacTKa Ienu

56

57

ITocnenoBarennHOE,
napasuiesibHOe,
CMEIIaHHOE
COEJIMHEHHE
MIPOBOTHUKOB.
JlaGoparopHas paboTa
«3yueHnne
CMEIIaHHOTO
COEIMHEHMUS
PE3UCTOPOBY

Pabora 1 MoImHOCTH
AIIEKTPHYECKOTO TOKA.
3akoH [Ixoyns-Jlenuna

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

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 11
MOJIHOM (3aMKHYTOH )
AIEKTPUYECKOM LECIIH.
Kopotkoe 3ambikanue.
JlabopaTtopHas pabota
«M13mepenne I/1C
MCTOYHHKA TOKA U €T0
BHYTPEHHETO
COTIPOTHUBJICHUS

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

59

60

61

DNeKTpOHHAs
MIPOBOJIUMOCTD
TBEPJIBIX METAJLJIOB.
3aBUCHUMOCTbD
COMPOTUBJICHUS
METAJJIOB OT
TEeMITepaTypHhI.
CBepXnpoBOIUMOCTb

DJIEKTPUYECKUH TOK B
Bakyyme. CBOHCTBa
AIIEKTPOHHBIX MyYKOB

[TonynpOBOIHUKH, UX
COOCTBEHHAs U
npuMecHas
IIPOBOJAUMOCTb.

n_

CowucTna p

bu6moreka IJOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

nepexosa.
[1omynpOBOHUKOBBIE
npuoOOpPHI

62

63

64

DIIEKTPUYECKUH TOK B
pacTBopax u
pacruiaBax
AIIEKTPOIUTOB.
DJEKTPOJIUTHYECKAS
T CCOLIMAITHS.
DIIEKTPOJIN3

DJIEKTPUYECKUU TOK B
rasax.
CaMOCTOSTEIbHBIN U
HECaMOCTOSATEIILHBIA
pa3psa. MonHus.
IIna3ma

DJIEKTPUUECKHUE
npuodOpHI U
YCTPOMCTBA U UX
MPAKTHYECKOE
npuMmeHenue. [IpaBuna
TEXHUKHU
0e30macHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6morexa IJOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0c86fc

65

Oo6o061maromuit ypok
«INEKTPOJUHAMUKA»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be



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

66

67

68

KoutposnbHas pabota
0 TEME
«DNEeKTPOCTaTHKA.
[TocTtostHHBIN
AIEKTPUUYECKUH TOK.
Toku B pa3inM4HbIX
cpenax»

PesepBHBIN ypOK.
KoHTtposnbHas padorta
10 TEME
"OnexkrpoauHaMuka"
PesepBHBIN ypOK.
O6o0uIatroumii ypok
o temaMm 10 kracca

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68

bubmmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bubmoteka IIOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuyecTBO 4acoB

DJIeKTPOHHBbIEe HU(pPOBbIE

Jr:;')ﬂ Tema ypoka Beero Kontpoabnbie IIpakTuueckue fal:;:ennﬂ oOpa3oBaTejibHbIE
padoThI padéoTbI pecypchl

ITocTostHHBIE MAarHUTHI
1 X B3aHMOJICHCTBHUE.

1 MarauTHo€ MoJie. 1 bu6mmoreka IJOK
BekTop marauTHOU https://m.edsoo.ru/ff0c9778
WHAYKUUH. JIuHuN
MarHUTHOW UHAYKIIUU
MarunurtHoe 1oJie
MPOBOJIHMKA C TOKOM.

2 OII)'ILIT ngTena. 1 bubmmorexa LIOK

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

BzanmopeiicTBue
MPOBOJHUKOB C TOKOM
JlabopaTopHas pabota

3 «3yuenue 1 1 bubmuoteka [JOK
MAarHMTHOTO TIOJIs https://m.edsoo.ru/ff0c98fe
KaTYIIKU C TOKOM)
JlericTBME MarHUTHOTO
T10JIs1 Ha TIPOBOJHUK C

4 tokoM. Cuna Ammepa. 1 1 Bubmmorexa [OK

JlabopartopHas pabota
«HccneqoBanue

https://m.edsoo.ru/ff0c9ac0



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

JIEHCTBUSA
MOCTOSHHOTI'O MarduTa
HA PAMKY C TOKOM»

JlecTBME MarHUTHOI'O
MOJIS1 HAa IBUKYILYHOCS
3apsHKEHHYIO YaCTHILY.
Cuna Jlopenna.

Pabota cuinel JlIopenna

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c9df4

DJIEeKTpOMarHuTHas
naaykuus. [lorok
BEKTOPa MarHUTHOMN
1503018731121, 06 VI (@
WHIYKUIHAH. 3aKOH
3JIEKTPOMArHUTHOU
nHaykuuu Papanes
JlabopartopHas pabota
«HccnenoBanne
SIBJICHUSA
3JIEKTPOMArHUTHOU
WHTYKIIT
NHAyKTUBHOCTS.
SBnenue
camouHaykiuu. J/1C
CaMOUH]TYKIINH.
DHeprusi MarHUTHOTO

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

bubmoreka IIOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TOJIST KaTYIITKH C
TOKOM.
DJIEKTPOMarHuTHOE
noJie

TexHuueckue
YCTPOWCTBA U UX
MIPUMEHECHHUE:
MMOCTOSIHHBIC MarHUTHI,
3JIEKTPOMArHUTBHI,
3JICKTPOJIBUTATEIb,
YCKOPHUTEIHN
3JIEMEHTAPHBIX
YaCTHII,
WHAYKIHOHHAS [€Yb

10

Oo6o0mmaroiuii ypok
«MaruutHoe nose.
DJIeKTpOMarHuTHas
WHITYKITHAS

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas pabota
1o teme «MaraurHoe
noJie.
DJIEKTPOMArHUTHAS
WHTYKITUS

bubmoreka IIOK
https://m.edsoo.ru/ffOcad58

12

CBo0OOIHBIE
MEXAHUYECKHUE

but6moreka [JOK
https://m.edsoo.ru/ffOcaf06



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

KOJICOAHHS.
['apmoHnueckue
KOJICOaHUSI.
YpaBHeHHne
rapMOHUYECKHUX
KOJICOaHHHA.
[IpeBpanienue
SHEpPruu

13

JlabopartopHas pabota
«HccnemoBanue
3aBHCHUMOCTH TIEPHO]Ia
MaJbIX KoJjieOaHui
rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChI
rpy3a»

14

KomnebarenpHbIN
KoHTYp. CBOOOAHBIC
9JIEKTPOMarHUTHBIC
KojeOaHus B
HIeaabHOM
KoJIe0aTenLHOM
KOHTYpeE. AHalOTus
MEX Ty
MEXaHUYECKUMH U
AJIEKTPOMArHUTHBIMU

bubmoreka IIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0cb820

KOJICOaHUSIMU

15

®opmyina TomcoHa.
3aK0H COXpaHECHUS
SHEPTHUHU B UJICATHLHOM
KoJ1e0aTeJIbHOM
KOHTYpE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cb9c4

16

17

18

IIpencrasienue o
3aTyXaroIINX
KOJICOaHUSIX.
BrinyX1eHHBIE
MEXaHUYECKHUE
Kojebanus. PezonaHc.
BrinyX1eHHBIE
AJEKTPOMAarHUTHbHIE
Kosie0aHus

IIepeMeHHBIN TOK.
CunycouganbHbIN
IIEPEMEHHBIU TOK.
MommHocTh
IIEPEMEHHOI0 TOKA.
AMIUIUTYJTHOE U
JIEUCTBYIOIIIEE
3HAYEHHE CUJIbI TOKA U
HaINpsOKEHUS

Tpancdopmarop.

bu6moreka IJOK
https://m.edsoo.ru/ff0cbb86

bubmoreka IIOK
https://m.edsoo.ru/ff0cbd34



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

19

[IpousBoacTBO,
nepenayda u
nmoTpedIcHNe
BJIEKTPUUYECKOMN
SHEPIruun

YeTponcTBo u
MPAKTUYECKOE
MIPUMEHEHUE
3JIEKTPUUYECKOTO
3BOHKA, T'€Heparopa
MIEPEMEHHOTO TOKA,
JIMHUH
3JeKTponepeaay

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

20

21

DKOJIOTUYECKHUE PUCKU
[IpY MPOU3BOJICTBE
3JIEKTPOIHEPTUU.
Kynbrypa
HCMOJIb30BaHUSA
3JIEKTPOIHEPTUU B
MOBCEIHEBHOU KU3HU

MexaHU4EeCKHUE BOJIHBI,
YCIIOBHS
pacnpoCTpaHEeHUs.
[Tepuoa. Ckopocthb
pacnpOCTpAHEHUS U

bu6mmoreka IJOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

JUIMHA BOJIHBI.
ITontepeunsie u
IIPOJIOJIbHBIE BOJTHBI

22

3ByK. CKOpOCTB 3BYKa.
I'poMKOCTB 3ByKa.
BeicoTa ToHa. TemOp
3BYyKa

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

23

DJIEKTPOMarHUTHHIE
BOJIHBI, UX CBOWCTBA U
ckopocTb. [lIkana
AIEKTPOMArHUTHBIX
BOJIH

bubmmoreka IIOK
https://m.edsoo.ru/ffOccfe0

24

25

[TpuHLIMIIBL
PaIMOCBSI3U U
TCJICBUJICHMS.
PazButne cpeacrts
cBsa3u. Pagnosioxkanus

KontponbHas paborta
«Kosebanus u BOIHBI»

butmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssmonuueiiHOE
pacrpocTpaHeHue
CBETa B OJTHOPOJHOM
cpene. ToyeuHbli
HWCTOYHUK cBeTa. JIy4u
CBETa

but6moreka [JOK
https://m.edsoo.ru/ff0cd350



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

27

28

29

30

31

32

OtpaxkeHue cBera.
3aKOHBI OTPAKEHHUS
ceera. [loctpoenue
M300paKEHUH B
IUIOCKOM 3€pKajie

[Ipenomnenue ceera.
ITonHoE BHyTpEHHEE
OTpa)K€HUe.
IIpenenpHbIN yrON
IIOJIHOI'O BHYTPEHHETO
OTpa)kKeHUs
JlabopartopHas pabota
«3mepenne
ITOKa3aTess
MIPEJIOMIIEHUS CTEKIIA»

JInnssl. [locTpoenne

M300paKeHHI B JIMH3E.

dopMysa TOHKOU
JINH3BI. Y BEJIUYCHUE
JIMH3BI

JlaboparopHas pabota
«HccnenoBanue
CBOMCTB M300paKeHHIA
B JIMH3aX»

Jucnepcus ceera.

bubmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bubmoreka IIOK
https://m.edsoo.ru/ffOcd7f6

bubmoreka IIOK
https://m.edsoo.ru/ff0cd67a

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



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

33

34

35

36

37

CI10XHBIN cOCTaB
oenoro cera. I[BerT.
JlabopaTopHas pabota
«Habnmronenue
JTUCTIEPCHH CBETA

WNuTepdepenmus
ceera. Judpakuus
CBeTa.
HudpakuroHHas
peimeTKa

[TonnepeunocTh
CBETOBBIX BOJIH.
[Tonapu3zanus cBera

OnTuyeckue MpuOOpPsI
1 yCTPOWCTBA U
YCHOBUS UX
0e30macHoOro
MIPUMEHEHUS
I'panuib
MIPUMEHUMOCTH
KJIACCUYECKOU
MexaHuku. Iloctynarsl
CIIELIMAJIBHOU TEOPUU
OTHOCUTENBHOCTH

OTHOCHUTEIBLHOCTh

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ced22

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcf02e

bubmoreka IIOK
https://m.edsoo.ru/ffOcf862

bu6mmoreka I{OK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OJTHOBPEMEHHOCTH.
3amenJieHne BpEMEHU
Y COKpAICHUE JTUHBI

https://m.edsoo.ru/ffOcfa4?2

DHEprus U UMITYJIbC
PEIATUBUCTCKOU
yacTunbl. CBA3b

bu6mmoreka IJOK

38 MAacChl C SHEPTHEr https://m.edsoo.ru/ffOcfc68
MMITYJIbCOM. DHEPTUS
MTOKOS
KoHntposnbHas pabdorta

39 «Ontuka. OCHOBBI bubmmoreka IIOK
CTICIIUATBHON TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCUTEILHOCTH
®otoHbl. PopMmyna

40 [Tnanka. 9H€I;)FIZISI u Bubmmorexa [OK

https://m.edsoo.ru/ffOcfel6

MMITYJIbC (POTOHA
OTtkpblITHE U

41 HCCJIEIOBAaHHUEC bu6mmoreka IJOK
doroaddexra. OnbITh https://m.edsoo.ru/ffOcffc4
A.T. CroneroBa
3akoHbl hoTodddeKTa.
P VaBHeHIiIe bubmoreka IIOK

42 OWHIITEWHA I

dboTorddexra.
«KpacHas rpanua»

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

dboTodrddexra

43

JlaBieHue cBera.
Omertel I1. H.
JleOenena.
XUMHUYECKOE JEHUCTBUE
CBeTa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d04a6

44

45

46

47

Texauueckue
YCTPOWCTBA U
MIPaKTUYECKOe
MpUMEHEHNE:

(b OTO3JIEMEHT,
dboTONaTUUK,
coJiHeyHas Oarapes,
CBETOJINON

Pemenue 3agau mo
TeMe «DIJIEMEHTEI
KBAHTOBOU OITUKH

Mogaens atoma
Tomcona. OnbITHI
Pezepdopaa no
pacCestHUIO 0-YaCTHII.
[LtanerapHas Mozielib
aToMa

IToctynarer bopa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0302

bubmoreka IIOK
https://m.edsoo.ru/ff0d091a

bubmoreka IIOK
https://m.edsoo.ru/ff0dOafa



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

48

49

N3znyuenue u
norjouieHne GoToHOB
TP IIEPEX0JIE aTOMa C
OJIHOTO YPOBHS
SHEPIrUM Ha APYTroMu.
Bunbl ciektpos

BonnoBeie cBOMCTBA
gacTull. BoiHe! e
bpownis.
KopnyckynsapHo-
BOJIHOBOU JTyaJIU3M.
CrnoHTaHHOE U
BBIHYXKJICHHOE
W3JIy4YCHUE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0ca8

50

o1

OTtkpbiTHE
PaaMOaKTUBHOCTH.
Omnsitel Pezepdopaa
IO OIPEACIICHUIO
cocTaBa
PaIMOaKTUBHOIO
M3ITYYEHUS
CaomicTBa anbda-,
Oera-, ramMMa-
u3ny4yeHus. BiusHaue
PaANMOAaKTUBHOCTH HA

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

JKUBBIC OpIraHU3MBbI

52

OTKpbITHE IPOTOHA U
HEUTpOHA. M30TOmBI.
Anbda-pacnan.
DJIEKTPOHHBIH U
MO3UTPOHHBIN OeTa-
pacnaz. ['amma-
U3IIy4YECHHE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3u
HYKJIOHOB B SIIpE.
SAnepHble peakuuu.
SAnepHbId peakTop.
[IpoGnemsl,
MEePCIEKTUBBI,
JKOJIOTUYECKHUE
ACMEKTHI ANCPHON
SHEPIreTUKH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1356

54

DJleMEeHTapHbIE
yacTulbl. OTKpbITHE
Mo3uTpoHa. MeTobl
HaOIIOACHUS U
perucTpanuu
AJIeMEHTapHbIX
yactul. Kpyrnsliii cron
«DyH1aMeHTaIbHbIE

but6moreka [JOK
https://m.edsoo.ru/ff0d0e38



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

B3aUMOICUCTBHSL.
EnuncTBO mznueckon
KapTHUHBI MUPa»

55

Bun 386310010 HEOA.
Co3sBe3nus, sipKue

3BE3/IbI, INIAHETHI, UX
BUJIMMOE JBHIKCHHE.
Conneunas cuctemMa

56

Coanne. CoHeuHas
AKTHUBHOCTb.
Hctounuk 3HEprun
ConHna u 3B€31

57

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTHKHU.

3BE3 LI IIIaBHOW
MMOCJIEIOBATSIbHOCTH.
Bnytpennee ctpoenue
3B€31. COBpEMEHHBIE
MpEeJICTaBJICHUS O
MIPOUCXOKICHUH H
spomtonuu CoJiHIa U
3BE3]]

58

Mineunsi [yt —
gamia [ amakTuka.
Ilomoxeunune u




59

60

61

62

nBrxenue CoJiHIa B
I'anakTtuke.
INanaktrku. YepHbie
IBIPHI B AJIpax
rajakTukK
Bcenennas.
Paz0eranmne rajakTuxk.
Teopusa bonbioro
B3pbIBa. PenukTOoBOE
H3JTy4YCHHUE.
MeTtaranakTuka

Hepemennsie
poOJIeMBI
aCTPOHOMUU

KoHntposnbHas paborta
«JIEMEHTHI
aCTPOHOMUU U
acTpoU3UKI»
O6o06maronuii ypox.
Ponb ¢pusuku u
aCTPOHOMUU B
SKOHOMUYECKOMH,
TEXHOJOTMYECKOM,
COIIMAJIbHOM U
TUYECKOH cepax




ACATCIIBHOCTHU
YCJIOBCKaA

63

O6o0maronmi ypox.
Pousb 1 MecTo pu3uku
¥ aCTPOHOMUHU B
COBPEMEHHOW HAYYHOU
KapTHHE MUpa

64

65

O6o0maromit ypox.
Ponb pusnueckont
TEOPHH B
dbopmMupoBaHUU
MPEJICTABICHUH O
(bu3nyecKoi KapTuHe
MUpa

O600uarouit ypox.
Mecto puznueckoit
KapTUHBI MUPA B
oO1eM psiay
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTAaBICHUHN O
IPUPOJIE

66

Pe3epBHbII ypOK.
MaruauTHoe 1ozJe.
DJNeKTpOMarHuTHas




HWHAYKIOHA

PesepBHbIN ypOK.
67 Ontrka. OCHOBEI
CIIeIIMaJIbHOM TEOpHUU

OTHOCHUTCIIbHOCTHU

PesepHbiit ypok.
KBanrtoBas ¢usuka.
68 DJ1eMEHTBI
aCTPOHOMHH U

acTpo(pu3uKu

bubmoreka IIOK
https://m.edsoo.ru/ff0d1784

OBILEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocBemenue»

» ®usuka, 11 knacc/ Mskumes I'.JI., byxosues b.b., Hapyrun B.M. noxg
penakiueii [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo
«IIpocsemienue»

A.I1. PeimkeBuu CoopHuk 3aaau o gusuke 9-11, M.- JIpoda 1999

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

VYuebHo-meToandeckoe odbecreueHue Kypca

Meroandeckue mocoous

0 Kamenenkuii C.E., Opexos B.I1.. Meroauka pemienus 3a1a4 rno ¢Gpu3nke B
cpenuneit mkone. — M.: IIpocsenienue, 1987. — 243 c.

0 Kupuk JILA., I'ennenmrerin JI.3., luk FO.1. ®@usuka 10 knacc. Metoauueckue
MaTepuaibl 1 yuurtens nof penakuuein B.A. Opnosa. M.: Unekca, 2005. -192 c.
0 KoposuH B.A., Crenanosa I'.H. Martepuainsl 1711 HOATOTOBKY U MPOBEJACHUS
UTOTOBOM aTTECTAIMH BBITYCKHIUKOB CPEIHEH (ITOJIHOM) MIKOJIBI 10 (hr3uKe. — M.:
Hpoda, 2001. — 57 c.

0 Koposun B.A., Jlemuaosa M.1IO. MeTtoaudeckuii CipaBOYHHUK YUUTENS



¢uzuku. — M.: Muemosuna, 2000. — 69 c.

0 Mapon A.E..®u3uka 10, 11 kimacc: yueOHO-MeTou4YecKoe nmocooue.- 4 —e us3m.,
crepeotut. - M.: JIpoda, 2004. — 125 c.: un

0 Mapkuna B. I'.. ®usuka 11 knacc: moypouHslie Mianbl o yueoHuky I7.51.
MsikuiieBa, b.b. bByxosuesa. — Bosrorpan.: Yuurens, 2006. — 244 c.

0 Caypos FO.A. ®usuka B 11 knacce: Moaenu ypokos: Ku. [{ns yuutens. — M.:
[Ipocsemenne, 2005. — 256 c.

0 TemrokoBa I'.I'. Tematnueckoe mianupoBanue. Pusnka 7-11,- Bonrorpan.:
Vuutens, 2006.- 234 c. un

0 [IatanoB B.®., [lleitman B.M., Xaiit A.M.. OniopHble KOHCIIEKTHI 10

KMHeMaTuke u quHamuke. — M.: [IpocBemenne, 1989. — 274 c.

VYyebnble mocodus

Ka6apaua O.®., Opnos B.A.. ®uszuka. Tectol. 10-11 kmaccer. — M.: [Ipoda,
2000.

0 Koznosa A.T"., B.IO. bananos, U.A. Moronesuu EI'D. ®usuka: CripaBouHbIe
MaTepualibl, KOHTPOJIbHO-TPEHUPOBOYHBIEC YIIPAXKHEHHUSI, 3aJJaHUS C Pa3BEPHYTHIM
oTBeToM. — Uensionnck.: Barmsia, 2004. — 193 c.

0 Kupuk JILA., quk FO.U.. ®usuka. 10,11 xkinaccax. COOpHUK 3a1aHUI U
caMoCTOATeNbHbIX padboT.— M: Unekca, 2004. — 59 c.

0 Kupuk JI. A.: ®usuka. CamoCcTOSTENbHBIC U KOHTPOJIbHBIE paboThl. MexaHuka.

MonekynspHas ¢puznka. DIEKTPUUIECTBO U MarHeTH3M. MockBa-XapbhKoB,



Nnexkca, 1999r. — 341 c.

0 Jleputan E.I1. Actponomus: yue6. mis 11 ki1, o0meo6pa3oBar. yUpekIeHUN —
10-e u3n. — M.: IIpoceemenue, 2005. — 224 c.

0 Msxkues I'.41., byxornes b.b., Corckuii H. H.®u3uka: yueb. qs 11xk.
oOmreoOpa3oBart yupexacHuil: 6a30Bwiii u mpodui. ypoBan — M.: [IpocBemenne,
2009. — 399 c.: un.

0 Hypmunckuiit 1.1.. EI'D: ¢u3uka: KOHTPOJIbHO-U3MEPUTEIbHbBIE MaTEPUAIIbI:
2005-2006. — M.: Ilpocsemenue, 2006. — 79 c.

0 PeimkeBuy A.I1. ®usuka. 3agaunuk. 9-11 ki.: Ilocobue m1s obmeoOpa3oBar.
yue0. 3aBeneHuil. — 3 —e u3a. — M.: Jlpoda, 1999. — 208 c.: ni.

0 Xannano H.K., OpnoB B.A. Y4eOHO-TpeHHUPOBOUHbBIE MaTEPHAIIbI JIJI5
noarotoBku k EI'D. ®usuka. — M.: Uatemnexr-Lientp, 2005. — 89 c.
JlnakTruueckuil Mmatepua

0 KaGapauu O.®., Opnos B.A.®u3zuka. Tectpi10-11 kimaccel: yueGHO-
MeToandeckoe rmocooue.- M.: Jipoda, 2002. — 96 c.: un

0 Kupuk JILA., quk FO.U.. ®usuka. 10,11 kimaccax. COOpHHK 3aT1aHUI 1
caMOCTOATENbHBIX paboT.— M: Unekca, 2004.- 124 c.

0 Kupuk JI.A.®u3zuka. CaMmoCTOSITEIbHBIE U KOHTPOJIbHBIE pa00Thl. MeXxaHuKa.
MounekynsipHast pu3uka. DIeKTpUYECTBO U MaruetusM. - M.: Unekca, 1999r. —
213 c.

0 Mapon A.E., Mapon E.A.. ®uzukal( ,11 knaccax. Jlugakrruueckue

matepuanbl.- M.: [lpoda, 2004



0 YmakoBa M.A., YrakoB K.M. ®@u3zuka 8 kiacc: IuIaKTUYECKUE KaPTOUKHU -
3aganus.- Boarorpan.: Yuurens, 2005. — 224 c.

0 [lIeBuoB B.A. ®u3uka 10 knacc: pa3pe3Hbie KapTOUKH ISl MHIUBUTYaIbHOM
pabotbel.— Bonrorpan.: Yuurens, 2005. — 129 c.

0 OBenuuk E.D., [llamama C... Kontponshbie paboTs 1o pusuke B 7-11
KJIacCax cpeaHeu mkonbl: Junaktnueckuii marepuai.. — M.: [Ipocseuienue,

1991.- 178 c.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://window.edu.ru/window - earHOE OKHO JOCTYIa K 00pa30BaTEIIbHBIM
pecypcam

2. http://school-collection.edu.ru/ - xomekius 00pa30BaTEIbHBIX PECYPCOB IS
IIKOJIBI,

3. www.en.edu.ru - ¢eaepabHbIii TOPTAT €CTECTBEHHOHAYYHOTO 00pa30BaHus,
4. http://ege.edu.ru/ - benepanbHblii HOPTAT €AUHOTO TOCYAAPCTBEHHOTO
IK3aMCHa

5. http://pedsovet.org/ - Bcepoccuiickuii HHTEPHET-TICICOBET,

6. http://www.posobie.ru/ - mopran "ITocooue"

7. http://lwww.informika.ru/ - uacTHTYT HHGOPMAIIMOHHBIX TEXHOJOTHI 1

TEJICKOMMYHUKAIIAN



8. http://vivovoco.rsl.ru/ - VIVOS VOCO!

9. http://n-t.ru/ - HayuHo-TexHHYECKass OMOINOTEKA,

10. http://kvant.info/ - xxypuan "Ksant",

11. http://fiz.1september.ru/ - razera "®duzuka" (1 ceHTa0Ops),

12. http://www.college.ru/physics/index.php - OTkpbIThIN KosuTeK. PU3nKa.
13. http://www.college.ru/astronomy/index.php - OTKpBITBIH KOJIISIK.
AcCTpOHOMHUSI.

14. http://elkin52.narod.ru/poxod.htm - caiiT 3aciyxeHHOr0 yuutens Enpkuna,

15. http://class-fizika.narod.ru/ - caiit "Knaccuas ¢pusuka",
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