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HHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHS Ha YpOBHE CpeAHEro oOmero ooOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJIOKEHMHA M TpeOOBaHW K pe3yjibTaTaM OCBOCHHSI OCHOBHOM
obOpazoBaTenpHON mporpammbl, mnpenactaBieHHbIx B OI'OC COO, a Takke ¢ ydeéToM
denepanbHOll paboueld MporpaMmbl BOCIIMTAHUS U KOHUEHIMU MPENojaBaHus y4eOHOTO
npeamera «®duszuka» B o00pa3oBaresibHbIX opraHusanusax Poccuiickoir ®Denepaiuu,
peaNnu3yoIMX OCHOBHBIE 00pa30BaTEIbHBIE IPOTPAMMBI.

Conepxanue mporpaMmsbl o GU3UKE HAIpaBiIeHO HA (POpMHUPOBaHUE €CTECTBEHHO-HAYIHOM
KapTHHBI Mupa oOyuatomnuxcs 10—11 kinaccoB npu o0yueHun ux Gusuke Ha 6a30BOM YpOBHE
Ha OCHOBE CHCTEMHO-AESTEIBHOCTHOTO mojaxona. [Iporpamma mo ¢u3uke COOTBETCTBYET
tpeboBanmsiv = OI'OC  COO Kk mMIaHUPYEMbIM  JIMYHOCTHBIM, TMPEIMETHBIM U
MeETaIpeAMETHBIM PE3yJIbTaTaM 00YUYEHUSs, @ TAKKE YUYUTHIBAET HEOOXOUMOCTh peaanu3alun
MEXIIPEIMETHBIX CBS3€H (PM3HKHU C €CTECTBEHHO-HAYYHBIMU yU€OHBIMU MIpeaMeTaMu. B Hei
OMPENENSIIOTCS OCHOBHBIE 1€MW HM3y4YeHHS (U3UKKM Ha YpPOBHE CpEeIHEro OOIIero
oOpa3oBaHUs, IUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (U3HUKH: JIMYHOCTHBIE,
MeTanpeMETHbIE, IpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

. TUIaHUPYEMBbIE pe3yJIbTaThl OCBOCHUS Kypca (GU3UKH Ha 6a30BOM YPOBHE, B TOM YHCIIC
MIPEeAMETHBIC PE3yJIbTATHI 110 ToJaM 00yYCHHSI;
. cojaeprkanne yueoHoro npeamera «dusnkay mo rogam oOydeHUSI.

dwu3uka Kak Hayka o Hanboisiee OOMIMX 3aKOHAX MPHUPOJIbI, BHICTYMAs B KAUeCTBE yUEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIISCTBEHHBIN BKJIAJ B CHUCTEMY 3HAHHHA 00 OKpYyKaroliem
mupe. [kompHBIN Kypc (GU3HMKH — CHCTEMOOOpAa3yIOIUN [JIs €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX TMPEAMETOB, TOCKOIbKY (U3UYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB U
SBJICHUM, W3y4aeMbIX XHMHEH, Owojoruei, (usndyeckoil reorpadueii U acTpOHOMHEH.
Hcnonp3oBanne U akTUBHOE MpUMEHEHUE (U3MUECKUX 3HAHHUM OIpeAeNsaeT XapakTep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTUH B cdepe IHEPreTUKHU, TPAHCIOPTA, OCBOCHUS
KOCMOCa, MOJIy4EHHUs] HOBBIX MAaTEpHaJIOB C 3a/laHHBIMU CBOMCTBaMHU U Apyrux. M3yuenue
(Y3UKKM BHOCUT OCHOBHOW BKJaa B (DOPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHPa
oOydJaromuxcsa, B (pOpMUpPOBaHHE YMEHHUU MPUMEHSATh HAYYHBIH METOJA TO3HAHWS TPU
BBINIOJIHEHUN UMHU YUYE€OHBIX UCCIIEI0BAHUM.

B ocHOBy kypca GU3HKH JUIsi YPOBHS CpEAHETO 00IIero o0pa3oBaHMs MOJOXKEH s UIIEH,
KOTOpPBIE MOKHO PAaCCMaTPUBATh KaK MPHUHIUIIBI €r0 TOCTPOCHHS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SIBJISIETCSI JIOTHUYECKU 3aBEPIIEHHBIM, OH
COJICP KUT MaTepHall U3 BCEX pa3ieloB (M3HMKH, BKIIIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK
Y COBpEMEHHOMN (U3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEMl MaTepuan Kypca (GU3NKU OObEIUHEH BOKPYT
¢usnueckux Teopuid. BemymmMm B Kypce siBisiercs (OpPMHpPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U MOJIE.

Hoesa eymanumapusayuu. EE peanuzanus mnpeanosiaraeT HMCMONIb30BaHWE T'yMaHUTapHOTO
noTeHIHala (U3MUYECKOM HAyKW, OCMBICIICHHE CBA3U pa3BUTUS (PU3UKU C Pa3BUTHEM
o0miecTBa, a TaKKe C MHUPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH M 3KOJOTHYECKUMHU
npoOjaemMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc QU3MKM npenoiaraeT 3HaKOMCTBO € HITUPOKUM
KPyTOM TEXHMUYECKHX U TEXHOJIOTUYECKUX NMPUIOKEHNUN N3YYEHHBIX TEOPUI U 3aKOHOB.



Hoes  sxonocuzayuu peanusyercss IOCPEJICTBOM BBEICHHUS AJIEMEHTOB COJEPIKAHUSA,
MOCBSIIEHHBIX YKOJIOTHYECKUM NMpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbI C pa3BUTHEM
TEXHUKM M  TEXHOJOTHHM, a Takke OOCyX AeHUus MpodiieM  PalMOHAIBHOTO
HPUPOJIOTIONH30BAHUS U IKOJIOTUYECKOM OE301MaCHOCTH.

CrepKHEBBIMHM 3JIEMEHTaMHM Kypca (U3UMKM Ha YPOBHE CPEIHEro o0ILero oOpa3oBaHUs
ABISIIOTCA (u3ndeckue Teopuu (HopMUpPOBaHUE MPEACTABICHUN O CTPYKTYype MOCTPOCHHUS
buznyeckoit Teopuu, poiu (HyHIaMEHTAIbHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX
IPEJCTaBICHUAX O NPUPOJE, TpPaHULAX [PUMEHUMOCTH TEOpUM, ISl ONUCAHMS
€CTECTBEHHO-HAYYHBIX SIBICHUI U IPOIIECCOB).

CucTeMHO-AeSITENFHOCTHBIM TOAX0 B Kypce (U3UKU peanu3yercsi Mpexke BCero 3a Cuér
OpraHM3alMM SKCIEPUMEHTAIbHONU JesATeNIbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs
Kypca (U3MKM — 3TO UCHOJb30BAaHUE CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIEPUMEHTOB U J1JAOOPAaTOPHBIX PabOT, KOTOPHIE B porpaMMe 1o (pusuke o0beTUHEHbI B
OO CNHCOK YYEHWYECKUX MPAKTUYECKHX paboT. BeineneHue B yKa3aHHOM Ie€peyHe
7a00paToOpHbIX pabOT, MPOBOAMMBIX Ui KOHTPOJS M OLEHKH, OCYLIECTBIISETCS
y4acTHUKaMU 00pa30BaTENILHOTO Ipoliecca MCXOId M3 OCOOEHHOCTEH IIaHUPOBAaHUS U
ocHauleHuss kabuHera ¢u3uku. Ilpu 3Tom oOecneduBaercs OBIaJeHUE OO0YyYarOIIMMHUCS
YMEHUSIMH NPOBOJUTh KOCBEHHBIE M3MEpPEHUs, UCCIEN0BAaHUS 3aBUCUMOCTEN (DU3HUYECKUX
BEJIMYUH U IOCTAHOBKY OIBITOB I10 MPOBEPKE MIPEIOKEHHBIX TUIIOTES.

Bonblioe BHUMaHue yaenseTcs peleH!Io pacu€THBIX U KayeCTBeHHbIX 3a1a4. [Ipu aTom s
pacuéTHBIX 3a/1a4 IPUOPUTETOM SIBJISIIOTCS 3a/la4M € SIBHO 33/JaHHOM (hPU3MUYECKON MOJIeNbIo,
MO3BOJIAIOIIME NIPUMEHATh N3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3Jena
Kypca, TaK W MHTETPHUpYsl 3HaHMS M3 pa3HbIX pas3fenoB. J[Is KadyecTBEHHBIX 3ajad
NPUOPUTETOM SIBJISIIOTCS 3a/laHusl Ha OOBSICHEHUE MPOTEKAHUSA (PU3NYECKUX SIBICHUN WU
IPOLIECCOB B OKPYKAIOLIEH KU3HU, TpeOyrolre Bbi0opa PU3MUECKOH MO ISl CUTyallun
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-TEXHUYECKOMY
obecrniedeHnIo yuyeOHOro mporecca 6a30BbIil ypOBEeHb Kypca (PH3MKK Ha YPOBHE CPEIHEro
o01ero o0pazoBaHMs JODKEH U3y4YaThCs B YCIOBUAX MPEIMETHOTO KabuHeTa (PU3UKU Ui B
YCIIOBUSIX HMHTETPUPOBAHHOTO KaOWHETa NPEIMETOB €CTECTBEHHO-HAy4yHOro IMKia. B
KabuHere (U3MKM JODKHO OBITH HeoOXoaumoe JabopaTopHOe 000pyAOBaHHE IS
BBITOJIHEHUS YKa3aHHBIX B MpOrpaMMe Mo (PU3MKE YUYEHHYECKHX MPAKTUYECKUX paboT M
JE€MOHCTPALIMOHHOE 000pYI0BaHUE.

JleMoHCcTpaumoHHoe o0OopyaoBaHue (OpPMUPYETCS B COOTBETCTBHMM C MPUHIUIIOM
MUHUMAJIBHON JTOCTaTOYHOCTH U 00ECIEUYNBAET NOCTAHOBKY MEPEUYNUCIEHHBIX B IPOTrpPAMMeE
1o (pu3MKe KIHUYEBBIX JEMOHCTPALMNA U1 UCCIIEIOBAHUS U3yYaeMbIX SIBJIEHUH U MPOLIECCOB,
AMIHUPUYECKUX U GYyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JIabopaTopHO€E 000pynOBaHUE ISl YUEHUUYECKUX MTPAKTUYECKUX padOT GOpMHUPYETCs B BUJIE
TEMaTHYECKHX KOMIUIEKTOB M oOecredynBaeTcs B pacuére OJHOro KOMILIEKTa Ha JIBYX
oOyuyaronuxcs. TemMaruyeckue KOMIUIEKTHI J1a0OpaTOPHOTO0 OOOpYJIOBaHUS JOJKHBI OBITH
MIOCTPOEHBI HA KOMIJIEKCHOM MCIOJIb30BaHUM aHAJIOTOBBIX M LU(PPOBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LHU(POBBIX JaOOpaTOpUid.

OCHOBHBIMU LIETISIMU M3yUYeHUS (PU3UKU B 001IIeM 00pa30BaHUU SIBIISIOTCS:

. (¢opMUpOBaHUE HHTEpEca M CTpPEMJICHUS OOydaroluxXcsi K HaydHOMY H3YYECHHIO
IIPUPO/JIbl, PA3BUTUE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;



. pa3BUTHE TMPEACTABICHUM O HAYYHOM METOAE TMO3HaHUS U (HOPMHUPOBAHUE
MCCJIEI0BATEIbCKOIO OTHOILIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

. (dhopMHUpOBaHNE HAYIHOT'O MUPOBO33PEHHUS KaK pe3yibTaTa H3yUYeHUs OCHOB CTPOCHUS
MaTepun U QpyHIaMEHTAIBHBIX 3aKOHOB (DM3HKHU;

. dhopmMupoBaHre YMEHUN OOBSCHSTH SBICHUS C UCIIOIb30BaHUEM (DU3UICCKUX 3HAHHUM
¥ HAYYHBIX JOKA3aTeIbCTB;

. (dhopMHupoBaHUE MPEACTABICHUN O POIU (DU3UKU IJIS1 PA3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHA.

JlocTikeHrne STUX I1ieiel obecreunBaeTcs peIIeHHEM CISAYIOIMMX 3aJad B Ipolecce
U3y4YeHHS Kypca (PU3UKH Ha ypOBHE CPEAHETO OOIIEero 00pa3oBaHUs:

. MpUOOPETEHHE CUCTEMBI 3HAHUM 00 00X (PU3MUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPUsIX, BKJIIOYAs MEXAaHUKY, MOJEKYJSIPHYIO (DHU3UKY, DJIEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3KKY U 3TIEMEHTHI aCTPOPU3UKY;

. dbopMHUpOBaHWE YMEHHM MPUMEHATH TEOPETUYECKUE 3HAHMUS JUIsl OOBSICHEHUS
(U3UYECKUX SIBJICHUM B IPUPOE U AJIA MPUHATUS MPAKTUUECKUX PEIICHUI B MMOBCEIHEBHOMN
KU3HU;

. OCBOCHHE CIIOCOOOB PEIHICHHUS PAa3IMYHBIX 33734 C SBHO 3aJlaHHON (U3MUECKOn
MOJICTIbIO, 3aJa4, TOJPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3/laHue (PU3NYECKONM MOJEINH,
aJICKBaTHOM YCIJIOBUSIM 3a/1a4H;

. MOHUMaHUEe (PU3NYECKUX OCHOB M MPHUHIUIIOB JEHCTBUS TEXHUYECKHX YCTPOUCTB U
TEXHOJIOTUYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEY;
. OBJIAJICHHE METOJaMH CaMOCTOSITEILHOTO IJIAHUPOBAHMS U TPOBEACHUS (PU3UUECKUX

AKCIIEPUMEHTOB, aHAIM3a U WHTEpIpeTaluu HH(QOpPMAINH, ONpPEAeTCHHs] TOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yJIbTaTa;

. CO3JaHME YCIOBUM Ui pa3BUTUS YMEHUH MPOEKTHO-HCCIEIOBATENbCKOM,
TBOPYECKOU €ATEIBHOCTH.

Ha wusyuenune ¢usuku (06a30BbIiI ypOBEHb) Ha YPOBHE CpETHEro OOIIero oOpa3oBaHUs
orBoauTcs 136 vyacos: B 10 knacce — 68 vacoB (2 yaca B Heneno), B 11 kinacce — 68 yacos (2
yaca B HEJIEII0).

[Ipeanaraemsiii B mporpaMMe 1o (Gpu3uke mnepedeHs JJ1a00paTOPHBIX M MPAKTHIECKUX padoT
SIBIISIETCSl PEKOMEHIOBAHHBIM, YUYUTENb JIeNaeT BIOOp MPOBEIEHUS J1aOOpaTOPHBIX paboT H
OMBITOB C YYETOM UHIMBUIYAIbHBIX OCOOCHHOCTEN 00YyYaArOIIMXCS.

COJEPXAHUE OBYYEHUA

10 KITACC

Pazgea 1. ®u3uka 1 METOAbI HAYYHOI'O NTO3HAHMS

®usuka — Hayka o npupoje. HaydHble MeTOIbl MO3HaHUSA OKpY’Karomero mupa. Pomb
AKCIIEPUMEHTA U TEOPUH B MPOIIECCEe TTO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (PU3HUKE.
MoaenupoBaHue (GU3NUECKHX SBICHUW W TporieccoB. Hayunple rumoTessl. Dusznyeckue
3aKOHBI U TEOPUU. ['paHuIIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [[pMHIIMI COOTBETCTBUS.
Ponp u mecto ¢usuku B (HOPMUPOBAHMM COBPEMEHHOM HAy4YHOW KapTHUHBI MHUpPA, B
MPAKTUYECKOMN JEATEIbHOCTH JIFOICH.



Jlemoncmpayuu
Amnanorossie ¥ UGPOBBIE U3MEPHUTEIIBHBIC MPUOOPHI, KOMITBIOTEPHBIE JATUHKHU.

Paszpnen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAaHMYECKOro JBHKEHMS. (Cucrema
orcu€ra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpeHsii CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpPEHHUE
MAaTEepUAIbHOW TOYKH, UX MIPOCKIMH HA OCHU CUCTEMBI KoOpAUHAT. CII0KEHHUE MTEPEMEILICHHM
U CJIIO)KEHHME CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NPSIMOJIMHEHHOE ABWKeHHE. ['paduku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITYTH U IEPEMEILLICHUS MATEPUATIBHON TOUYKU OT BPEMEHMU.
CBo0OoHOE TaficHHe. Y CKOpeHue CBOOOHOTO MaICHUSI.

KpuBonuneitnoe nBuxeHue. JIBrkeHHWe MaTepualbHOM TOYKH 10 OKPYXHOCTH C
MOCTOSTHHOM I10 MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JMHEWHasA CKOpOCThb. Ilepuon n
yacTtoTa oOparnienus. LleHTpocTpeMuTensHOE yCKOPEHHE.

TexHuyeckre yCTpoOMCTBAa U NIPAKTUYECKOE MPUMEHEHHUE: CIIMIOMETP, ABUKEHUE CHAPAJIOB,
LETHBIE U PEMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETA, HIUTOCTPALIAS KUHEMATHYECKUX XapaKTEPUCTUK JIBUKEHUS.
[IpeoOpazoBanue ABMKEHUHN C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habnronenue nBuxeHus tena, OpOIIeHHOTO O YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.
N3mepenne yckopeHusi CBOOOHOTO MaIeHUSI.

Hanpasnenue ckopocTy py IBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

N3yuyeHne HepaBHOMEPHOTO JBUKEHHUSI C UEIBI0 ONPENEIECHNAS] MTHOBEHHON CKOPOCTH.
HccnenoBanne COOTHOIMIEHUS MEXIY IyTAMH, IPOUACHHBIMH TEJIOM 3a MOCJIEN0BATEIbHBIC
pPaBHBIE IPOMEKYTKH BPEMEHU IPHU PABHOYCKOPEHHOM JIBHJKEHUH C HAYAJIbHOW CKOPOCTHIO,
PaBHOM HYJIIO.

N3yuyeHne nBMKEHUS IapUKa B BA3KOU KUIKOCTH.

W3y4enue ABMKEHUS Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

IIpraimn otHocuTenbHOCTH ['ammnes. Ilepssiii 3akoH HproToHa. MHEpuanbHble CUCTEMBI
OTCYETA.

Macca tena. Cwuna. I[lpuHnmn cynepno3unuu cwi. Btopoi 3akoH HerooToHa s
MaTepUaIbHOU TOUKU. Tpernii 3ak0oH HproTOHA 1171 MaTepraibHBIX TOYEK.

3akoH BceMupHOTO TAroreHus. Cuiia tsxectu. [lepBas kKocMuueckast CKOpOCTb.

Cwuita yripyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunsr Tpenust (mokosi, ckonbxeHus1, kauenusi). Cumna tpenus. Cyxoe tpenue. Cuna
TPEHUSI CKOJIbKEHUSI M cuja TpeHus nokos. Koadpduuuent tpenusa. Cuna cOnpoOTHUBICHUS
IIPU ABWKEHHUHU TEJIA B )KUJIKOCTH WJIH ra3e.

[ToctynaTtensHoe 1 BpalaTelibHOE IBUKEHHE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CUiIBl OTHOCUTENIBHO OCH BpaleHus. 11neqo cuiibl. Y cnoBust paBHOBECUS TBEPIOIO
Tela.



TexHuyeckne yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHWE: TMOJAIIWIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepLuu.

CpaBHeHHE MacC B3aMMOICUCTBYIOIINX TEI.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CnoxeHue cui.

3aBHCUMOCTb CUJIBI YIIPYTOCTH OT Ae(POpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MaJCHUH.

CpaBHeHUE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomul

N3yuenue apmkenus Opycka 1o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYXWUHE U PE3UHOBOM
oOpasie, oT ux aedopmanuu.

HccnenoBanue ycimoBuM paBHOBECHS TBEPIOTO TEJA, HMEIOIIETO OCh BPAIICHHS.

Tema 3. 3aKkonvt coxpanenus 6 mexaHuke

NMnynbc MaTepuanbHON TOYKHU (T€a), CUCTEMbl MaTEpUANIbHBIX TOouYeK. Mmmynbc cuiibl u
VW3MEHEHHE UMITYJIbCa Tella. 3aKOH COXPaHEHUsI UMITYJIbca. PeakTHBHOE IBUKEHUE.

PaboTa cuiibl. MOIIIHOCTH CHJTBI.

Kunernueckass 3Heprusi MaTepualbHOM TOYKH. TeopeMa 00 HM3MEHEHUM KUHETUYECKOU
SHEPIUH.

[ToTenmmanbHas sHeprus. [loTeHnuansHas >HEPrus ynpyro AeGpOpMUPOBAHHOU TPYKUHBIL.
[ToTenumanbHast SHEPTHUS TeJa BOITU3U OBEPXHOCTH 3EMITH.

[loTeHnanbHble W HEMOTEHIHAIbHbIE CUbl. CBS3b pabOThl HEMOTEHIMAIBHBIX CHII C
W3MEHEHHEM MEXaHUYECKOW HSHEPIMM CHUCTEMBI Tell. 3aKOH COXPAHEHHUS MEXaHWYECKOU
SHEPIUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA M ITPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOMEP, NPYKUHHBIU
MACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHHUs UMITYJIbCA.

PeakTuBHOE NBMXKEHME.

[lepexon NOTEHIUATBHOM SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3yuenue aOCONIOTHO HEYINPYroro yJapa C TOMOIIBI0 JBYX OJWHAKOBBIX HUTSHBIX
MasITHUKOB.

WccnenoBanre cBS3U pabOThl CUIIBI C M3MEHEHHWEM MEXaHWYECKOW SHEpPruM Teia Ha
MIpUMeEpE PACTAKEHUS PE3UHOBOTO KIYTa.

Pazgea 3. MouiekyisipHasi pU3NKa M TEPMOJIMHAMUKA
Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOT Meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU U MX OIBITHOE 0OOCHOBAHUE.
bpoynoBckoe mmxenue. uddysus. Xapakrtep IBIWKEHHS W B3aUMOJCHUCTBHUS YaCTHIL
BelecTBa. Mojienu CTPOCHHS Ta30B, KUAKOCTEH M TBEPABIX Tel U OOBSICHEHHUE CBOWCTB



BEILIECTBA HA OCHOBE ATUX Mojeneld. Macca u pasmepsl MosieKys. KomnuecTBo BemecTsa.
[Toctostnuaast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. Lllkana remneparyp Llenbcus.
Mopens wuneanbHOoro raza. OCHOBHOE YPAaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUH
uJealbHOTO Ta3a. AOCONIOTHAs TemIeparypa Kak Mepa CpeHEeW KWHETUYECKOW SHEpruu
TEIUIOBOro JABMXEHMs dvacTtull ras3a. Illkama temmnepatyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue Menneneesa—Knaneiipona. 3akon JlanbTona. M3ompoliiecchl B ueaibHOM Ta3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemecTBa. ['paduueckoe mnpeacraBieHUe HU30MPOILIECCOB:
U30TepMa, U30xXopa, u3odapa.

TexHnuueckue yCcTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITBl, JOKA3bIBAIOIINE [HUCKPETHOE CTPOCHHME BEHIeCTBa, (GOTOrpaduu  MOJIEKYI
OPraHUYECKUX COCIMHEHUM.

OmnbiThl 10 UM PY3UH KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBHYKCHHUS.

Mopens onbita IlTepHa.

OnbIThI, T0KA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOIO B3aUMOICUCTBUSL.

Mopnens, WLToCTpupyoLas Npupoay JaBICHUS I'a3a Ha CTEHKU COCy/a.

OnbITHI, WILTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UACAIBHOTO T'a3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmvle pabomul

OmpeneneHue Macchl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpPEHUN 00BEMa
KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEU.

HccenenoBanne 3aBUCUMOCTH MEXy apaMETPAMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmonnHnamuueckass cucrema. BHYTpeHHsIt SHEprusi TEPMOJMHAMHYECKOM CHCTEMBI M
cnocobbl e€ wu3MmeneHus. KomamuecTtBo TemnoTel W pabora. BHyTpeHHsist sHeprus
OJIHOATOMHOI'0 HWJAEAJbHOr0 ra3za. BuIpl Temonepenadn: TEIIOMPOBOJHOCTh, KOHBEKIIHS,
M3JIlyyeHue. Y ieiabHas TeIIOEMKOCTh BelecTBa. KomuecTBo TeIoThl Npy TeIUIonepeaaye.
[Tonsitue 06 anuabatHoM npouecce. IlepBriii 3akoH TepmoauHamMuku. [IpuMeHnenne nepBoro
3aKOHA TEPMOJAMHAMHUKH K m3ormpoieccam. ['paduueckas uaTepripeTarus paboThI rasa.
Bropoii 3akoH TepmoarHamMuku. HeoOpaTuMocTh MpoLeccoB B IPUPOJIE.

TeruoBbie MamuHbl. [TpuHIMIBL AeicTBUS TEoBBIX MamuH. [IpeoOpazoBanust 3Hepruu B
TeruioBbIX MamuHax. Koagduuument nonesnoro aeiicteus temnooi MamuHbl. Hukn Kapho
1 ero Ko (PHUIMEHT MOJIE3HOTO ACUCTBHSI. DKOJIOTHIECKUE TMPOOIEMBI TETIODHEPTETHKH.
TexHu4yeckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: JBUTATEIb BHYTPEHHETO CTOPaHUs,
OBITOBOI XOJIOAMIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEM SHEPruu Teja NpPH COBEPIICHWU padOThI: BBUIET NPOOKH U3
OyTBUIKH TIOJT ACMCTBHEM CKATOTO BO3/yXa, HarpeBaHUe d(Pupa B JIATYHHOU TpyOKe MyTEM
TpeHus (BUACOIEMOHCTPALINS).

N3meHeHne BHYTpEHHEN SHEPTUU (TeMIepaTypbl) Tella IpH TeIIonepeaayde.

OmnbIT 0 aArabaTHOMY pacHIMPEHHUIO BO3AyXa (OMBIT C BO3AYLUIHBIM OTHUBOM).

Mopenu napoBoi TypOMHBI, ABUTATENSI BHYTPECHHETO CTOPAaHMs, PEAKTUBHOTO JIBUTATEJIS.
Yuenuueckuii sxcnepumenm, nabopamopuvle pabomul

N3mepeHne yaenbHON TEIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazoevie nepexoovl



[TapoobpazoBanue u koHaeHcanus. Vicapenue u kuneHue. AOCONIOTHAS U OTHOCUTEIbHAS
BIIAKHOCTh BO3ayxa. Haceimennplldi map. VYaenpHas TEIuioTa MapooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATypbl KUIICHUS OT JTaBJICHUSI.

Tépnoe teno. Kpucrammueckne n amopdHbie Tela. AHM30TPONHS CBOMCTB KPUCTAJUIOB.
Kunkue kpuctraiel. CoBpemeHHble MaTepraibl. [lnaBnenue u kpucramumsanus. Y 1eabHas
tertoTa iasieHus. Cyomumarnus.

VYpaBHeHHe TEIIOBOTO OalaHca.

TexHuueckrue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U ICUXPOMETD,
KAJIOPUMETP, TEXHOJOTHM TOJY4YEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM 4YHUCJE
HAHOMAaTEpHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX MapOB.

Kunenue npu noHU’KE€HHOM JIaBJICHUH.

CniocoObI M3MEpPEHUS BIAKHOCTH.

Habmronenne HarpeBaHus 1 IJIaBJICHUS KPUCTAUTMYECKOTO BEIIIECTRA.

JleMoHcTpanus KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3mMepeHne 0THOCUTENILHOM BJIAXKHOCTH BO3AyXa.

Paznen 4. djekTpoauHaMuKa

Tema 1. Inekmpocmamuka

OnekTpuzauus Teln. ONEeKTpUueckuil 3apsia. JlBa BuAa dJIEKTPUUYECKUX — 3apsiiOB.
[IpoBOIHUKM, AMAIAEKTPUKH U TMOJYINPOBOJHUKU. 3aKOH COXPAHEHUS DIIEKTPUUECKOTO
3apsia.

B3aumopeiictBue  3apsinoB. 3akoH  Kynona. TodeuHbli  3J€KTpUYECKUM  3apsl.
Onextpuueckoe noje. Hanpspk€HHOCTh anekTpuueckoro nois. [IpuHuun cynepnosunuu
BJICKTPUYECKUX MOJIeH. JIMHNM HAaNPsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaboTa cun anextpocratudeckoro mois. [lotenmnuan. Paznocts nmotenmanos. [IpoBogHuku
Y JUDJIEKTPUKU B JIEKTPOCTATUYECKOM I0JI€E. J(MdneKkTpruueckas MpOHULIAaeMOCTb.
OnekTpoe€MKOCTh. KoHaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. OHEprus
3apsHKEHHOTO KOHJIEHCATopa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOI, SIIEKTPOMETP,

AIEKTPOCTATUYECKAS 3aIlMTa, 3a3€MJICHHE AIIEKTPONPUOOPOB, KOH/JIEHCATOoP,
KOIMPOBAJIBHBIN aIapar, CTPyMHBIN IPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M IPUHLIUIL JEUCTBUS MIEKTPOMETPA.
B3aumopernicTBre HA3IEKTPU30BAHHBIX TEI.
DIIEKTPUYECKOE TOJIE 3apSKEHHBIX TEI.

[IpoBOAHUKH B 3JIEKTPOCTATUYECKOM ITOJIE.
DJIeKTpOoCTaTHYECKas 3aluTa.

JIMDNEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
3aBUCUMOCTbB JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAN IIJIACTUH, PACCTOSHUS
MEKJly HUMHU U JUAJIEKTPUYECKON IPOHULIAEMOCTH.
OHeprus 3apsHKEHHOTO KOHJIEHCATOopA.

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomul
N3mepeHne 31eKTpOoEMKOCTH KOHAEHCATOPA.



Tema 2. ITocmosannstii anekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUNA TOK. YCJIOBHUS CYLIECTBOBAHHUS DJIEKTPUUECKOTO TOKa. MCTOYHMKHK TOKA.
Cuia Toka. IIocTOSHHBIN TOK.

Hanpsioxenue. 3akon OMa Juist yyacTKa LEnu.

DIIEKTPUYECKOE COMPOTUBIIEHUE. Y ICIBHOE CONPOTHUBIICHUE BemecTBa. [locnenoBarensHoe,
napajuiesIbHOE, CMEIIAHHOE COEUHEHNE IPOBOJHUKOB.

Pabota anextpuueckoro Toka. 3akoH J[xoyns—JIenna. MOMHOCTh JIEKTPUYECKOTO TOKA.
DJIEKTPOJBIXKYIIAsA CHJIA U BHYTPEHHEE CONMPOTUBJIECHUE UCTOYHHKA TOKA. 3akoH OMa miid
MOJIHOM (3aMKHYTOM) 3yieKTpudeckoi nenu. KopoTkoe 3aMmbIkaHue.

DneKTpoHHAsl MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTb COIPOTHUBIICHUS METAILJIOB
oT TemnepaTrypbl. CBEpXIPOBOAUMOCT.

DJIEKTPUYECKUN TOK B BaKyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBoguuku. CoOcTBeHHass W MPUMECHas MPOBOAUMOCTh  MOJYNPOBOIHHUKOB.
CgoiictBa p—n-niepexoxa. [ToaynpoBoHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUA TOK B PAacTBOpax M paciuiaBax 3JIEKTPOJIUTOB. OJIEKTPOJIUTHYECKAs
JUCCOLMALINS. DIIEKTPOIIU3.

DJIeKTpUYeCKUd TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSTENbHBIN pa3psaa. MomaHus.
ITna3zma.

TexHuyeckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
HMCTOYHHUKH TOKA, JJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIBHBIE MPUOOPHI,
TEPMOMETP CONPOTHUBIICHUS, BaKyyMHBIM JAHOJ, TEPMUCTOPbI U  (POTOPE3UCTOPHI,
ITOJTYTIPOBOJHUKOBBIN THOJ, TAJIbBAHUKA.

Jlemoncmpayuu

N3MmepeHre CUitbl TOKa U HAITPSIKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS IWJIMHJIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
MOIIEPEYHOr0 CEYEHUS U MaTepHaIa.

CmenianHO€ COeTMHEHUE TTPOBOTHUKOB.

[Ipssmoe wu3MepeHHe >SIeKTpOIABMKYLIEH cuibl. KOpoTkoe 3aMblKaHUE TajlbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBHUCHUMOCTh COMPOTHUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

[1poBOAMMOCTB DIIEKTPOJIUTOB.

HckpoBoii pa3psia 1 MPOBOAUMOCTb BO3yXa.

OIHOCTOPOHHSS IPOBOJUMOCTD THOAA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul

N3ydenne cMemaHHOTO COEUHEHNS PE3UCTOPOB.

N3MepeHne 31eKTpOABMKYIIEH CUIIbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.
HaGnronenue snexktposnusa.

Me:knpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 06a3oBoro ypoBHS B 10 Kiacce OCYHIECTBISIETCS € YYETOM
CoJIepKaTeNIbHBIX MEXMPEIMETHBIX CBSI3€M C KypcaMd MaTeMaTHKH, OMOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meocnpeomemnvle nonsamus, CBS3aHHBIE C W3YYCHHEM METOJOB HAy4YHOTO TTO3HAHUSA:
SBJICHUE, HAYyYHBIH (akKT, THMOTe3a, (PuU3MdecKkas BETWYMHA, 3aKOH, TEOpHs, HaOIIOJCHHE,
AKCHEPUMEHT, MOACIIMPOBAHKUE, MOJIEb, U3BMEPECHHUE.

Mamemamuxka: pellieHue CUCTEMbl YpaBHEHUM, JIUHEHas (yHKIMs, mapadosa, rumnepoora,
ux rpaduKd M CBOICTBa, TPUTOHOMETpUUECKHE (QYHKIMH: CHUHYC, KOCHHYC, TaHI'EHC,



KOTaHI'€HC, OCHOBHOE€ TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPHI M MX IMPOCKIUUA HA OCHU
KOOpJIMHAT, CJI0KEHUE BEKTOPOB.

buonoecusn: mexannueckoe ABW)KEHHE B KUBOUM mpupojae, nuddysus, ocMoc, TEIIo0OMeH
KUBBIX OpPraHU3MOB (BHIbI TEIUIONEpPEIAayd, TEIIOBOE PABHOBECHE), HIICKTPUUYECKUE
SIBJICHUS B )KUBOW MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB WM MOJIEKYJ, MOJIb BEIECTBA,
MOJISIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPHABIX TEJI, KUIKOCTEU M Ta30B, JICKTPUUECKUE
CBOMCTBA METAJUIOB, JIEKTPOJIUTAYECKAS TUCCOLMALINS, TaIbBAHUKA.

T'eoepaghus: BIaXXHOCTh BO3/TyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue IBMKEHUN C HMCIOJIH30BAHUEM MEXaHU3MOB, YUET TPECHHS B
TEXHUKE, TIOAIIUITHUKY, UCTIOIh30BaHUE 3aKOHA COXPAaHEHUS MMITyJIbca B TEXHHUKE (pakera,
BOJIOMET W JApPYTHUE), JIBUTATE]Ib BHYTPEHHETO CrOpaHMs, MapoBas TypOWHA, OBITOBOM
XOJOAUJIbHUK, KOHIULHUOHEDP, TEXHOJIOIMU ITOJYYECHUS COBPEMEHHBIX MATEPUAIIOB, B TOM
YUCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTWH, JJIEKTPOCTATHYECKAs 3alUTa, 3a3€MJICHUE
AIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM MPUHTEP, DJICKTPOHArpPEBaTENIbHBIC IPUOOPHI,
AJIEKTPOOCBETUTEbHBIE TPUOOPHI, rajibBaHUKA.

11 KJIACC

Paznen 4. djekTpoauHaMmuKa

Tema 3. Macnummnoe none. I1eKmpoOMazZHUMHAA UHOYKUUA

[TocTossHHBIE MarHuThl. B3auMO1I€MCTBHUE MOCTOSHHBIX MAarHUTOB. MarautHoe moJie. Bexktop
MAarHUTHOM WMHAYKUUH. [[puHOMN Cyneprno3uiuy MarHWTHBIX ToJjed. JIMHMM MarHuTHOMN
MHIyKIUU. KapTuHa TMHUNA MarHUTHOW WHTYKIIUU TIOJISI HOCTOSIHHBIX MAarHUTOB.
MarauTHoe MoJie MPOBOJHHUKA C TOKOM. KapTuHa JIWHUN WHIYKIIMM MArHUTHOTO MOJIS
JUIMHHOTO TIPSIMOTO MPOBOJIHMKA M 3aMKHYTOT'O KOJIBIIEBOTO TPOBOJHUKA, KATYIIIKU C TOKOM.
OneiT Dpcrena. BzanmoelcTBie NPOBOIHUKOB C TOKOM.

Cuita Amniepa, €€ MOIyJIb Y HallpaBJICHHE.

Cuna Jlopenma, €€ MOIyJb M HampaBiieHHE. J[BHDKeHHE 3apsOKeHHOM 4YacTUIbl B
OJTHOPOJHOM MarHuTHOM mojie. Pabota cuisr Jlopera.

SBieHnEe  DIIEKTPOMArHUTHOM MHAYKIUU. [IOTOK BEKkTOpa MAarHUTHOM WHIYKIWH.
DJIEKTPOABMKYIIASL CUJIA MHIYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW MHAyKIuU Papazes.
BuxpeBoe nsnexrpuueckoe mone. ONEKTPOJABHXKYINAs CUila HHAYKIWU B TPOBOJHUKE,
JIBIKYIIEMCS IOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuiio Jlenua.

NuaykTUBHOCTD. SIBIeHHME CAaMOMHIYKIIMU. DJICKTPOJABIXKYIIAS CHUJIA CAMOUHTYKIIUH.
DHeprus MarHUTHOTO MOJI KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckrue yCTpOMCTBA © MNPAKTUYECKOE TPHUMEHEHHUE: TMOCTOSHHBIE MAarHUTBHI,
ANEKTPOMArHUTHI, SJIEKTPOJBUIaTEb, YCKOPUTEIN JIEMEHTAPHBIX YaCTHUIl, WHIYKIHOHHAS
MeYb.

Jlemoncmpayuu

OneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MMyYKa MAarHUTHBIM TIOJIEM.

JIMHUM MHYKIIUM MAarHUTHOTO TOJISI.



B3anmoseiictBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuibl JIOpeHIIa Ha MOHBI ANEKTPOJIUTA.

SIBIIeHME ANEKTPOMATrHUTHOW UHAYKIIVH.

[IpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBIKYIIEH CHUJIbl MHIYKIIMHM OT CKOPOCTH H3MEHEHHUS MarHUTHOTO
MOTOKA.

SIBneHne CaMOMHAYKIIUU.

Yuenuueckuii sxcnepumenm, n1abopamopHuvle pabomol

N3yyeHrne MarHuTHOTO MOJISl KaTYIIKHA C TOKOM.

HccnenoBanre 1ecTBUS MOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.
HccnenoBanre sBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIHH.

Paspnes S. KosieOanus ¥ BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazHumHble KOJ1e0anus

KonebGarensHass cucrema. CBoOoaHble MexaHWYeCKHMe Kosebanus. [‘apmoHuueckue
koneOanms. [lepuon, wactora, amrmutyna W (aza konebanuid. [IpyKMHHBIA MasTHUK.
MaremaTuyeckuii MasiTHUK. YpaBHEHHE TapMOHWYECKUX Konebanuil. I[lpeBpaiienue
SHEPTUU MIPU TAPMOHMUYECKUX KOJICOAHHSIX.

KonebGarenbHbiii  koHTYp. CBOOOIHBIE JJICKTPOMArHUTHBIE KOJICOAHUS B HUACATHLHOM
KOJIeOaTeTbHOM KOHTYpe. AHAJOTUS MEXKIy MEXaHHYECKUMU M JIIEKTPOMArHUTHBIMU
koneOanmsiMu.  ®Dopmyna TomcoHa. 3aKkOH COXpaHEHHMS DHEPTMM B HJCATBHOM
KoJ1e0aTeIbHOM KOHTYpeE.

[IpeacraBnenne o 3aTyXawIUX KoJeOaHUAX. BBIHYKICHHbIE MEXaHUYECKHE KOJIeOaHUs.
Pe3onanc. BeiHyX/IeHHBIC 3JIEKTPOMarHUTHBIE KOJIeOaHusI.

ITepemennsiii Tok. CHHYCOUJIAbHBIA TMEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMUTYTHOE U ACHCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpanchopmarop. IlpowsBomcTBo, mepemadya W TOTPEOICHUE DIICKTPUYCCKONM DHEPTHH.
DKOJIOTHYECKHE PUCKUA TMPHU TPOU3BOACTBE dJEeKTposHepruu. KynbTypa wucmoiab30BaHUs
ANEKTPOIHEPTUH B HOBCEIHEBHOW KU3HHU.

TexHnueckne yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHHE: DIIEKTPUYECKUUA 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, JIMHUU JJIEKTPONEpeIay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJjieOaTeIbHONW CUCTEMBI (MIPY>KUHHBIA WM MaTeMaTHUYeCKHUM
MasTHHUK).

HaGnronenue 3aTyxaromux Kojie0aHui.

HccnenoBanuie cBOMCTB BHIHYKJICHHBIX KOJIeOaHUI.

Habmronenue pezonanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUs.

OcuumiorpaMMbl — (3aBUCUMOCTA  CHJIBI  TOKa W HANpsDKEHUS OT BPEMEHH)  JUIS
AJICKTPOMArHUTHBIX KOJICOaHMIA.

Pe3oHanc mpu mocnenoBaTeNbHOM COEJUHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH H
KOHJEHCATOPA.

Mojenp JIMHUM JIEKTPOIIEPEaAUH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul



WccnenoBanre 3aBUCUMOCTH TEPUOIa MaJIbIX KOJieOaHUW Tpy3a HA HUTH OT JJIMHBI HUTU U
MacChl Ipy3a.

HccnenoBanue IEepeMEHHON0 TOKAa B LENM M3  IMOCJIEIOBATENIBHO  COCAVMHEHHBIX
KOHJICHCATOPa, KaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 0JIHbL

Mexanudeckue BOJIHbI, ycinoBUs pacrpoctpanenus. [lepuon. CkopocTs pacpocTpaHEHUs U
mnmuHa BosHbL. [lomepeunble W mpoosibHbIe BONHBL. HWHTepdepeHums u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJIHBI. YCJIOBHSI M3JIy4Y€HHUs SJEKTPOMArHUTHBIX BOJH. B3aumHas
opueHTarus BekTopoB E, B, V B anmekTpomarauTHOM BosiHE. CBOMCTBA AIEKTPOMArHUTHBIX
BOJIH: OTpaXK€HHE, TpeIOMJICHHE, Mosipu3anus, audpakuus, uareppeperims. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[IIkana >7IEKTPOMArHUTHBIX BOJH. [IprMeHEHHE S3JIEKTPOMAarHWTHBIX BOJH B TEXHUKE W
ObITY.

[IprHIMIBI paguOCBA3U U TENEBUACHU. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpA3HEHUE OKPYKAFOIIEH Cpeibl.

TexHuyeckne yCTpPOHCTBA M NPAKTHUYECKOE NPUMEHEHHE: MY3bIKAIbHBIE HHCTPYMEHTBHI,
yJIbTPA3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE, pajap, paAuONpUEMHUK, TEIEBU30P,
anTeHHa, Tenedon, CBU-neun.

Jlemoncmpayuu

OO6pazoBaHue U pacnpocTpaHeHHE MOTEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneoGmromeecs Teno kak UCTOYHHK 3BYKa.

HalGnronenue oTpakeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenune narepdepeHiun u qudpakiint MeXaHHUeCKUX BOJTH.

3BYKOBOI1 pe30HaHC.

HaGnronenune CBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C AaMIUIATYJOW M YacTOTOU
KoJIe0aHMil.

HccnenoBanre  CBOMCTB — JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAXKEHHE,  MPEJIOMIIEHUE,
noJisipu3ans, Tudpakius, “HTephepeHITus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. IIpsMonuHeliHOE pacpocTpaHEHUE CBETAa B OJHOPOJIHOM Cpelie.
Jlyu cBeta. To4yeuHBIN UICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHUsA cBeTa. llocTpoeHne u300pakKeHUH B TUIOCKOM
3epKaje.

[Ipenomnenue cBeTta. 3aKOHBI TPETOMJICHHS CBeTa. AOCOJIOTHBIM  TOKa3aTelb
npenomiieHus. [looHoe BHyTpeHHee oTpaxeHue. [IpenenbHblid yroyl MOJHOIO BHYTPEHHETO
OTPAKEHHS.

Hucnepcus csera. CiaoxHbIN cocTaB 6enoro cera. LBer.

CobOuparomie ¥ pacceuBarolve JIUH3BL. ToHKas mauH3a. DOKycHOE paccTosHHE U
onThyeckas cuja TOHKOM JmH3BL. llocTpoeHne wu3o0pakeHuii B coOuparomux u
pacceuBaromux JrH3ax. PopMyra TOHKOW JIMH3BL. Y BEJIUYCHUE, 1aBAEMOE JIMH30M.
IIpenensl NPUMEHUMOCTH TEOMETPUUECKOMN ONTHUKH.

BonmnoBast ontuka. UWaTepdepenius cBera. KorepeHTHbIE HCTOYHHKU. Y CIOBUSA
HAOJIOICHUST MAaKCUMyMOB U MHHHUMYMOB B HWHTEP(PEPEHIIMOHHON KAapTUHE OT JABYX
CUH(a3HBIX KOT€PEHTHBIX UCTOYHHUKOB.



Hudpakuus cBera. Judpakiuonnas pemérka. YciaoBue HaAOMIOIECHUS  TJIaBHBIX
MaKCUMYMOB IPHU NaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha JUPPAKIMOHHYIO PEIIETKY .
[Tonspuzanus ceera.

TexHuueckue yCTpOHCTBA W MpPaKTHUECKOE MPUMEHEHHUE: OYKH, Jyma, (oTroammapar,
MPOEKIIMOHHBIN ammapar, MHUKpPOCKOII, TEJIECKOI, BOJOKOHHAsl OMNTHKA, AU(PaKIMOHHAsS
pemérka, noJIApou.

Jlemoncmpayuu

[IpssMONMMHEHOE pacnpoOCTpaHEHUE, OTPAKEHUE U IpeloMIIeHHE cBera. OnTtudeckue
prOOPHI.

ITonHoe BHyTpeHHEE OTpakeHne. Moens CBETOBOIA.

WccnenoBanuie cBOMCTB U300pakKeHUM B JIMH3AX.

Moenn MUKpPOCKOTIA, TETECKOIIA.

Habnronenne nurepdepeHiium cpera.

Habmonenne nudpakunm cBera.

Habmronenne nucnepcuu cBera.

[TonydeHue ciekTpa ¢ TOMOIIBIO ITPU3MBI.

[Tonmy4yeHue ciekTpa ¢ MOMOIIbIO TU(PPAKITMOHHON PEIIETKH.

HaGnronenue nomisipusauu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopHvie pabomul

N3mepeHune noka3aresns MpeaoMIICHHS CTEKIA.

WccnenoBanue cBOWCTB U300paKeHHM B IMH3AX.

Habmronenune nucnepcuu cBera.

Pasznes 6. OcHOBBI crIeNMAIbLHON TEOPUH OTHOCUTEIbHOCTH

['paHuipl PUMEHUMOCTH KJIacCHYECKOW MexaHuku. [loctynaTel cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAaPUAHTHOCTH MOJYJS CKOPOCTHM CBETa B BaKyyMe, NPHUHIUI
OTHOCHUTEJIbHOCTH DWHIITEHHA.

OTHOCHUTENBEHOCTH OAHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHH U COKPAILICHHUE JITTUHBI.
DHeprusi 1 UMITYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MacChl C 3HEPTUE U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTHUSI OKOSI.

Pazgea 7. KantoBas ¢pusuka

Tema 1. Inemenmol K6AHM 060U ONMUKU

®oronbl. Popmyna [lnanka cBsA3M 3HEpruu GOTOHA C €r0 YAaCTOTOW. DHEPrusi U UMITYJIbC
¢doToHa.

OtkpeiTre u uccneaoanue pororpdexra. OnbiTel A. I'. Cronerosa. 3akoHsl hoTodPdexTa.
VYpasuenue DiinmreiiHa s hotodddexra. «Kpacnas rpanuma» poroaddekra.

JHasnenue ceeta. OnbiTel I1. H. JleGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHnueckre yCTpOWCTBA M TPAKTUYECKOE MpPUMEHEHHE: (OTOIIEMEHT, (OTONATIHK,
coJiIHEeYHasi baTtapesi, CBETOANO/I.

Jlemoncmpayuu

dotordh(eKT Ha yCTaHOBKE C IIMHKOBOH TUIACTUHOM.

WccnenoBanne 3akoHOB BHENTHETO GoTodddexTa.

Cseroauo.



Conneunast Oatapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Ombitel Pesepdopna mo paccesnuro o -uactun. [lnanerapnas
moJenb atroma. [loctynatsl bopa. M3nydyenue u nornouienue GoTOHOB MpU MEpPexoie aToMa
C OJIHOTO YpOBHS 3HEpruu Ha Apyroil. Buasl criektpoB. CHEKTp ypOBHER 3HEpruyd aToma
BOJOpPO/A.

Bonnoseie cBoiicTBa yactuul. Bosnsl e bpoinsa. KopnyckynsipHO-BOJIHOBOM AyalIn3M.
CHOHTAaHHOE U BBIHYKJIECHHOE U3JIyYEHUE.

TexHuueckne ycCTpoiicTBA UM MNPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIA  aHaIM3
(cexTpocKoIl), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopma.

Omnpenenenue AJIMHBI BOJIHBI Jla3epa.

HaGnronenue nuHedvyaThIX CIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomol

Habmronenne muHeMIaToro cnekrpa.

Tema 3. Amomnoe aopo

DOKCHEPUMEHTHI, I0Ka3bIBAIOIINE CI0KHOCTh CTPOEHUS siapa. OTKPBITHE PAIMOAKTUBHOCTH.
Omnwitel Pesepdopna mo ompeneneHUIo cocTaBa paJnoOakTUBHOTO u3mydeHus. CBoOMCTBa
anbda-, 6eTa-, raMMa-u3nydeHus. BivusHue paguoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
OTtkpbiTHE TpOoTOHA U HelTpoHa. Hyknonnas mozens siapa ['eiizenOepra—lBanenko. 3apsia
anpa. MaccoBoe yucio sapa. M3orormsl.

Anba-pacniaa. DNeKTpOHHBIA W TO3UTPOHHBIA OeTa-pacman. ['amma-usnydeHue. 3aKoH
PaaMOaKTUBHOTO pacrajia.

DHeprusi CBS3M HYKJIOHOB B sizipe. SnepHbie cuibl. JleQekT Macchl siipa.

SnepHble peakunn. /lenieHue u CUHTES AA€ED.

Snepusiit  peaktop. TepmosimepHslii cuHTe3. I[IpoOiieMbl M TEpPCHEKTUBHI  SACPHOM
AHEPreTUKU. DKOJIOTMUECKUE ACTIEKTHI SII€PHOM SHEPTETUKH.

DneMeHTapHbIe YacTUlbl. OTKPBITHE MTO3UTPOHA.

MeTtonb! HaOMIOIEHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHII.

@dyH1aMeHTaJbHbIE B3aUMOAECHCTBUA. ENMMHCTBO (M3HuecKoi KapTUHBI MUpA.

TexHuyeckne yCTpOWCTBAa M MPAKTUYECKOE NMPUMEHEHHE: JO03UMETp, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aToMHasi Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

HccnenoBanue TpekoB yacTHI (110 TOTOBBIM (poTorpadusim).

Pazgea 8. JieMeHTHI aCTPOHOMUM U ACTPOPU3UKH

Otamnsl pa3BUTUA acTpoHOMUU. [IpuKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMHUH.
Bun 3Béznnoro Heba. Co3Be3nus, ipKue 3BE3/bL, IUIAHETHI, UX BUIUMOE ABUKECHHE.
ConneuHas cucrema.

Connue. CosHeuyHass akTUBHOCTb. Mcrounmk nsHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XAPAKTEPUCTUKH. [[narpamMmma «CIEKTpaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
IJIABHOW MOCJEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3] IVIABHOU



MOCJIEA0BATENBHOCTH. BHyTpeHHee crpoeHue 3BE31. COBpPEMEHHBIE MNPEACTABICHUS O
MPOUCXOKICHUH U 3BOIOIMU CONHIA U 3BE3/. DTalbl )KU3HU 3BE3I.

Muineunsiii [Iyts — Hama Nanaktuka. [Tonoxxenue u npuwxenue Connua B ['anaktuke. Tumsl
rajlakTuk. Paguoranaktuku u kBazapbl. UEpHbIE IbIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmupenne Bceenennoi. 3akon Xa0O0ma. Pazberanue ramaktuk. Teopus
Bonbmioro B3psiBa. PenukroBoe uzinyueHue.

Macmrabnas cTpykTypa Beenennoit. MeraramakTuka.

Hepeménnpie nmpobieMpl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habnronenusi HeBOOPY>KEHHBIM TJ1a30M C UCHOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUISL OTIPENICTICHUS] TIOJOXKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3us CeBEpHOro MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B reneckon Jlynsl, mianer, Mneunoro [lytu.

Oo0o01maoiee NoBTOpPEHNE

Pony ¢w3ukm m acTpoHOMHM B HSKOHOMHUYECKOW, TEXHOJOTHYECKOMW, COLHMAIbHOW U
ATHYECKON cdepax IesATENIbHOCTH YeNOBEKa, POJb U MeCTO (DU3MKU M aCTPOHOMHUHU B
COBPEMEHHOW HAy4YHOW KapTUHE MHpA, poib (U3NYECKOW Teopuu B (HOPMHUPOBAHUU
MPEACTaBIICHUN O (PU3MUECKON KapTHHE MHUPA, MECTO (PU3UUECKONM KapTUHBI MUpa B 001IEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJICTABICHUM O IPUPOJIE.

MexnpeaMeTHble CBSA3H

N3yuenue kypca ¢usuku 06a30Boro ypoBHS B 11 Kiacce ocCymiecTBIsSIETCS € Y4ETOM
COJIep KaTeNIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTe€MaTWKH, OMOJOTMU, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemnvle noHamusi, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAYYHOTO TO3HAHMS:
SIBIICHUE, HAy4YHBIN (pakT, rumnote3a, Qusnyueckas BeTUYMHA, 3aKOH, TECOPUS, HAONIO/IEHUE,
AKCHEPUMEHT, MOAEIMPOBAHNUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pellieHne CHUCTEMbl YpaBHEHHUH, TPUTOHOMETpUYECKHE (PYHKIMU: CHUHYC,
KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI U UX
MIPOEKIMU HAa OCU KOOPAMHAT, CJI0)KEHHE BEKTOPOB, MPOU3BOAHBIC SJIEMEHTAPHBIX (QYHKIIUH,
MPU3HAKH MOI00MS TPEYTOJILHUKOB, OMPEAeNICHUE TUIOIAAN MITOCKUX GUTYp U 00bEMa Ted.
buonocus: anekTpuyeckue SIBICHUS B )KUBOW MPUPOJIE, KOJIEOATENbHbIC IBIXKEHUS B )KUBOM
IIPUPOJIE, ONTHYECKUE SBIECHUS B >KUBOM IPUPOAE, ACHUCTBHE paAualuyd Ha KUBbIC
OpTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB W MOJIEKYJ, KpHUCTAUIMYECKass CTPYKTypa TBEPIBIX Tell,
MEeXaHU3Mbl 00pa30BaHuUsl KPUCTATUNIMYECKON PEIIETKH, CIIEKTPaIbHbIN aHaIu3.

l'eocpaghus: MarHUTHBIE TIONIOCA 3EMIIH, 3aJIC)KM MAarHUTHBIX Py, (OTOCHEMKA 3EMHOMN

MMOBEPXHOCTH, IPEACKA3AHUE 3EMIICTPACEHUM.

Texnonozcus: MTMHUM SIEKTPOIIEpENay, TEHEPATOP TMEPEMEHHOTO TOKA, ANEKTPOABUTATENb, WHAYKIIMOHHAS
neYb, pamap, paauoONpuEMHUK, TeJIeBH30p, aHTeHHA, Tenedon, CBYU-meuyb, NMPOEKIIMOHHBIN ammapar,
BOJIOKOHHAsI ONITHKA, COJTHEYHAsI OaTapes.

IJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI 11O ®U3UKE HA
YPOBHE CPE/IHEI'O OBIIET'O OBPA3OBAHUA



OcBoenue yueOHOro mnpenMera «®Du3nMka)» Ha ypOBHE CpPEIHEro 0OIIero oOpa3oBaHUs
(6a30BBIi  ypOBEHB) [OJDKHO OOCCIEYUTh AOCTIDKCHHE CHCAYIOIIMX JUYHOCTHBIX,
METaIpeIMETHBIX M MIPEMETHBIX 00Pa30BATEIBHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUs y4deOHOro mpenmera «Du3HMKa» TOIKHBI OTPaXaTh
TOTOBHOCTh U  CIIOCOOHOCTh  OOYYAIOIIUXCSI PYKOBOJICTBOBATHCS  CHOPMUPOBAHHOM
BHYTPEHHEW NO3UIMENH JIMYHOCTH, CUCTEMOW I[IEHHOCTHBIX OpHUEHTALUW, TO3UTUBHBIX
BHYTPEHHUX YyOEXICHUH, COOTBETCTBYIONIMX TPAJUIIMOHHBIM IIEHHOCTSM POCCHICKOTO
o0IIecTBa, pAacHIMPEHUE J>KU3HEHHOTO ONbITa M ONbITa JEATEIHLHOCTH B IPOIECCE
pealin3alyy OCHOBHBIX HANpaBiICHUN BOCIIUTATEILHON AESITEILHOCTH, B TOM YHCIIE B YACTHU:
1) rpaskIaHCKOro BOCIIUTAHMS

COPMUPOBAHHOCTh  TPAXIAAHCKOW  MO3UIMH  OOy4aromierocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA,

NPUHATAE TPAJAULMOHHBIX OOIIEYETOBEYECKMX TyMAHUCTUYECKMX M JIEMOKPATHYECKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HMHTEpEcax TIpPa)kIaHCKOTO OOIIecTBa,
y4acTBOBATh B CaMOYIIPABJICHUU B 00pa30BaTeIbHON OPraHU3alINY;

YMEHHE B3aUMOJICHCTBOBATh C COIMAJBHBIMA HWHCTUTYTAMH B COOTBETCTBHM C UX
GYHKIUSAMHY U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM NEATEILHOCTH;

2) MIATPHOTHYECKOTO BOCTINTAHUSI:

c(hOpMUPOBAHHOCTh POCCUHCKON IPaXKTAHCKOW UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYIapCTBEHHBIM CHMBOJAM, JOCTHKCHHUSM POCCUHCKUX
y4EHBIX B 001aCTH (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPaBCTBEHHOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHHS,;

CIIOCOOHOCTH OIICHWBATh CHTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSCh Ha
MOpaIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B JCATCILHOCTH YUEHOTO;
OCO3HaHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUMBOTO OYAyIIEro;

4)3CTeTHYECKOr0 BOCTIUTAHMS

ACTETUYCCKOE OTHOIICHHWE K MHpPY, BKIIOYAs ICTETHKY HAYYHOTO TBOPYECTBA, MPHCYIIETO
¢du3nueckoil HayKe;

5) Tpy10BOro BOCIIMTAHUS:

HMHTEPEC K pa3InIHbIM chepaM MpoPeCCHOHAITBHON ACITEILHOCTH, B TOM YHCIIE CBSA3aHHBIM
C (U3MKOM U TEXHUKOH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOp Oyayuied mpodeccun u
pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHHUIO B 00JacTH (U3HKH Ha
MPOTSKEHUY BCEU KU3HU,

6) 9K0JIOrHYeCKOr0 BOCIIMTAHHUS:

c(OpMHUPOBAHHOCTh DKOJIOTHUECKOW KYJBTYpPhI, OCO3HAHHUE TI00ATBLHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIeM;

TUTAHUPOBAHKE U OCYIIECTBIICHUE ICUCTBUI B OKPYXKAIOIICH Cpe/ie Ha OCHOBE 3HAHUS IeNei
YCTOWYHMBOIO Pa3BUTHS UEJIOBEUYECTBA,

paciMpeHue ombITa IeTEIbHOCTH SKOJIOIMYECKOM HAIIPaBIEHHOCTH HA OCHOBE UMEIOIIUXCS
3HaHWUM 10 PUBHKE;



7) HEHHOCTH HAYYHOTO NO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznyeckoil HayKu;

OCO3HAaHUE LIEHHOCTH HAYYHOUW NesTeNbHOCTH, TOTOBHOCTh B Ipoliecce M3yueHus: GU3MKu
OCYUIECTBJISITh TMPOEKTHYI0 M UCCIIEI0BATEIbCKYIO ACSITENbHOCTh HHAMBUAYaIbHO U B
rpynmrme.

METANIPEAMETHBIE PE3YJIBTATBI

Io3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIe 1eliCTBHS

ba3oBble Jornueckue 1eMCTBUA:

CaMOCTOATENLHO (OPMYJIMPOBAaTh M AKTYaJW3HPOBaTh MpOOJEeMy, paccMaTpuBarh ¢
BCECTOPOHHE;

ONpEAEATh LI ACATECIbHOCTH, 3a1aBaTh NapaMETPbl U KPUTEPUU UX TOCTHIKEHUS;
BBISBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B pACCMATPUBAEMBIX (PM3UYECKUX SBIICHHSIX;
pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMCIOIIMXCS MaTEPUATTLHBIX U
HEeMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJbTATOB IEISIM,
OIICHUBATh PUCKU MOCJIEACTBUMN JEATEILHOCTH;

KOOPAWMHUPOBATh M BBIMOJHATH PabOTy B YCIOBHSIX pPEATbHOTO, BHUPTYyalbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBble ncciieoBaTeibCKHe T1eHCTBUS .

BIIAJICTh HAYYHOW TEPMMHOJIOTHEH, KIIOYEBHIMU TOHATHUSMHU W METOAAMH (U3MUECKOU
HayKH;

BIIQZICTh HABBIKAMH YYEOHO-HCCIICIOBATEIBCKON W TMPOCKTHOW AESITEIHHOCTH B 00NacTH
(U3HUKH, CTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY TMOMCKY METOJOB PEIICHHS
3a/1a4 GU3HYECKOTO COACPKAHUS, IPUMCHCHHIO Pa3IMYHBIX METO/I0B ITO3HAHHS,

BJIAJICTh BUJIAaMHM JIEATEILHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHUS, €r0 HWHTEpIpEeTalluu,
MpeoOpa30BaHUI0 U MPUMEHEHUIO B PA3IMUYHBIX YUYEOHBIX CHUTyaIlUsiX, B TOM YHCIE MpU
CO371aHUM YUCOHBIX TIPOCKTOB B 00J1aCTH (U3HKHU;

BBISBJISITH IPUUMHHO-CJICICTBEHHBIE CBS3U U aKTyaIM3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y
e€ pelieHusi, HaXOJWTh apryMEHTBhl JUIsl JOKa3aTelibCTBA CBOUX YTBEPKACHUH, 3a7aBaTh
rapaMeTpbl U KPUTEPUHU PEIICHUS;

aHAJIM3UPOBATh TMOJYYCHHBIE B XOJI€ PEIICHUS 3a/laud PE3yIbTaThl, KPUTUYECKHU OICHUBATh
UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]a4 B 00pa30BaTEIbHOMN NEITEILHOCTH, B TOM
YuCIe IpU U3yYeHUU (HU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

yMETh NIEPEHOCUTH 3HAHUS TI0 (PU3HUKE B IPAKTUICCKYIO 00JIACTh )KU3HEACATEIHHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCcTEH;

BBIJIBUTAaTh HOBBIC UJICU, ITPEIaraTbh OPUTHHAIBHBIE TOJAXOAbI U PEIICHUS;

CTaBUTH MIPOOJIEMBI U 3aJ1a4H, TOMYCKAIOIINE albTePHATUBHBIC PEIICHUS.

PaGora c unopmanmeii:



BIIJIETh HAaBBIKAMHU MOJyuYeHUA HMHOOpMAIMU (PU3UYECKOrO COJAEpKaHUS U3 MCTOYHUKOB
pPa3HbIX THUIIOB, CaMOCTOATEIbHO OCYIIECTBISATH IOUCK, AaHAIW3, CUCTEMATU3aLUI0 WU
MHTEpIpeTannio nHGOPMAIUN Pa3TUYHbIX BUIOB U (HOPM MPECTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIUH;

MCII0JIb30BaTh CPEACTBA MH()OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIMOHHBIX 3a/1a4 C COOJII0/IeHuEM TpeOOBaHMIA
DPrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, pPEeCcypcocOepekeHus, IMpPaBOBBIX MU
ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 0€30MacCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COAEPIKAHUS B pa3IMUHbIX (popMarax ¢ yu€ToM Ha3HAuUCHUS
MHpOpPMAIMM U 1EJIEBOM ayJUTOPHH, BbIOHMpas ONTUMANbHYIO (OpMy MpeACTaBICHUS U
BU3YaJIU3aLUH.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE YYeOHbIE eliCTBHS:

OCYIIIECTBIISITH OOIICHNE HAa YPOKax (DU3UKH M BO BHEYPOUHOU JAEATECITLHOCTH;

pacIio3HaBaTh MPEAMOCHUIKH KOH(PIMKTHBIX CUTYAIMi ¥ CMATYaTh KOH(DJIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3pE€HUs C MCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MMOHMMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W MHINBHAYaJTbHON PaOOTHI;
BBIOMpaATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUI C y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEM KAXKJ0T0 WIEHA KOJUJICKTHBA;

NPUHAMATh UEIHW COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPJIAUHUPOBATH
JNEUCTBUS MO €€ JOCTUKEHHIO: COCTABJIATH IJIAH JEHUCTBUN, PACHpPENEIATh POJIU C YUYETOM
MHEHHUI YYaCTHUKOB, 00CYKJIaTh PE3yJbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIAJa U KAXKJOTO YUYACTHUKA KOMaH/IbI B OOIIMIA PE3yibTaT 1Mo
pa3pabOTaHHBIM KPUTCPHUSIM;

npeayiaraTb HOBBIE NPOEKTHI, OLEHUBATh WUAECU C MO3ULUHUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYWIECTBIISITh TO3UTHUBHOE CTPATETHMYECKOE TIOBENCHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISAITh TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PeryiasiTuBHBbIC YHHBEpPCAJIbHBIC Y4eOHbIE e CTBHUSA

Camoopranuszanus:

CaMOCTOSATEIILHO OCYILIECTBJISATh IO3HABATENIbHYIO JAESITEIbHOCTh B 00JacTH (PU3UKH U
ACTPOHOMUH, BBISIBIISITH POOJIEMBI, CTABUTH M (JOPMYJIUPOBATH COOCTBEHHBIE 3a]1a4H;
CaMOCTOSATEJILHO COCTAaBJIATh IUIAH PEIICHUS PacuYE€THBIX M KAueCTBEHHBIX 3a/ad, IJIaH
BBITIOJIHEHUS TMPAKTHUECKOW paboThl ¢ Y4YETOM MMEIOMIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANIOYTECHUN;

JaBaTh OLICHKY HOBBIM CUTYAIIHSIM;

pacHIMpATh paMKH y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MPEINOUTCHUN;

JieaTh OCO3HAHHBIM BBHIOOP, apTyMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pelIeHue;

OLICHUBATh MPUOOPETEHHBIH OIIBIT;

CIocOOCTBOBATH (POPMHUPOBAHUIO U TIPOSBICHUIO APYIUIIUU B 001acTH (DU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTE/JICKT:



JaBaTh OIICHKY HOBBIM CHUTYaIllHsSIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIHHOCTH, OIICHHUBATH
COOTBETCTBHE PE3YJIHTATOB LIEIISIM;

BJIaJICTh HaBBIKAMU MO3HABATEIBHON PeICKCHH KaK OCO3HAHHUS COBEPIAEMBIX JICHCTBUH U
MBICJTUTEIILHBIX TPOIIECCOB, MX PE3yJIbTATOB U OCHOBAHHIA;

HCITI0JIB30BaTh MPHEMBI PEIICKCUH JIJIsl OLICHKH CUTYAIIMH, BBIOOpA BEPHOTO PEIICHUS;
YMETb OIICHUBATh PUCKU M CBOCBPEMEHHO MPUHUMATD PEIICHUS 110 UX CHUKCHHIO,
NPUHAMATh MOTUBBI M aPTYMEHTBI IPYTHX NPU aHAJIM3E PE3YJIbTATOB JICATCILHOCTH;
MPUHUMATh ce0sl, IOHUMAas CBOM HEJOCTATKH U JJOCTOMHCTBA;

NPUHAMATh MOTUBBI M PTYMEHTBI IPYTHX NPU aHAJIM3E PE3yJIbTATOB JICATCILHOCTH;
NpPHU3HABATh CBOE MPABO M MPABO JAPYTHUX HA OIIHUOKH.

B mporecce AOCTHKEHUS JTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS IPOrPaMMBI 110 (PU3HKE IS
YpOBHS  cpemHero oOmero oOpa3oBaHuS Yy  OOYYarOIIMXCS  COBEPIICHCTBYETCS
SMOITMOHATILHBIN HHTEJUICKT, MPE/IoJIaralonuii chOpMHUpPOBAHHOCTD:

CaMOCO3HaHMS, BKIIFOYAIOIIEr0 CIOCOOHOCTh IOHMMATh CBOE AMOIMOHAJILHOE COCTOSHUE,
BHJICTh HAIIPABJICHUS Pa3BUTHSA COOCTBCHHOW SMOIMOHAIBHOW cepbl, OBITh YBEPECHHBIM B
ceOe;

caMOpeTyJIMPOBaHMS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE IIOBEJCHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K OMOIMOHAIBHBIM HM3MEHEHUSAM H
MPOSIBIISITH THOKOCTH, OBITh OTKPBITBIM HOBOMY

BHYTPCHHEH MOTHBAIIMM, BKJIIOYAIONICH CTPEMJICHHE K JOCTIDKCHHIO LI M YCIEXYy,
ONTHMH3M, HHUITUATUBHOCTh, YMEHHE JCHCTBOBATH UCXOIS U3 CBOMX BO3MOXKHOCTCH;
OMIIATUH, BKIIOYAIOIIEH CHOCOOHOCTh TOHMMATh 3MOILMOHAIBHOE COCTOSHHE JPYTHX,
YYUTBIBaTh €0 TIPH OCYIICCTBICHHH OOIICHHUS, CIOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTH BBICTpPAWBATh OTHOIICHHUS C JPYTUMHU
JIOJIbMH, 3a00TUTHCS, MPOSBIISATH HHTEPEC U pa3pemiaTb KOH(PIUKTHL.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obyuenus B 10 kjacce npeaMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCST YMEHUM:

JEMOHCTPUPOBAaTh Ha MPUMEpPax poJib U MECTO (PU3UKK B (POPMHUPOBAHUU COBPEMEHHOMU
HAay4yHOM KapTUHBI MHpaA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U TEXHOJOTHH, B
MPaKTUYECKOM AESITEIbHOCTH JIIOJICH;

YUYUTBIBATH TPAHUIBI TPUMEHEHUS U3YUEHHBIX (PU3HUECKUX MOJIENei: MaTepuaibHas TOUKa,
WHepLuaibHas cucTeMa OTcuéra, abCONIOTHO TBEPAOE TeNlo, HIealbHBIH Ta3, MOJENU
CTPOEHHMSI Ta30B, JKUIKOCTEH U TBEPBIX TeJl, TOUCUHBIHN 2JEKTPUUECKUH 3apsijl TP pEIICHUN
(bu3nYecKux 3a1ay;

pacrio3HaBaTh (pu3uveckue sBICHUS (TPOIECCHI) U OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEUIECTBA U AJIEKTPOJUHAMUKU:
PaBHOMEPHOE M PABHOYCKOPEHHOE HNPSMOJIMHENHHOE JABMKEHUE, CBOOOJHOE NaJECHUE Tell,
JBMKEHUE 10 OKPYKHOCTH, WHEpIUs, B3auMojeucTBue Tei, AuQQy3us, OpOyHOBCKOE
IBW)KEHUE, CTPOCHUE KUJIKOCTEH U TBEPIBIX Tell, U3MEHeHHe o0bEMa TeJl NMPU HarpeBaHUU
(oxJlaXx/1eHnu), TEIJIOBOE  paBHOBECHE, HUCIApEHUE, KOHJEHCAlMs, IUIABJICHHE,
KpUCTaJUIM3alus, KHUIIEHHWE, BIIAXXHOCTh BO31yXa, IOBBIIICHUE IaBICHHUS Ta3a IPU €ro



HarpeBaHUM B 3aKpPbITOM COCYJE, CBSI3b MEXAY IapaMeTpaMu COCTOSIHUS ra3a B
M30IPOIIECCaX, IIEKTPU3ALIMS TEJl, B3AUMOICHCTBUE 3aps/I0B;

OINUCHIBATh MEXAHMYECKOE IBM)KEHHE, MCIONIb3Yys (U3WYECKUE BEITUYMHBI: KOOpIMHATA,
yTb, IEPEMELIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUila, UMITYJIbC TEJa, KHHETUYECKas
SHEpPrus, NOTEHLUAIbHAS JHEPrusi, MeXaHudyeckas paboTa, MEXaHU4eCKas MOIIHOCTh; MpHU
OMHCAaHUU TPABWIBHO TPAKTOBaThb (PU3MUECKUN CMBICT HCIHOJB3YEMBIX BEIMYHMH, HX
0003HAUYEHUsI U EOUHUIIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOLIME JaHHYIO (HU3HUYECKYIO
BEIIMYMHY C APYTUMH BEIMYNHAMM,

ONKCHIBATh M3YyYEHHBIE TEIUIOBbIE CBOWMCTBA TEJI M TEIUIOBBIE SIBJICHUS, WCIONb3YS
busnyeckue BENUYMHBI: JaBIIEHWE ra3a, TEeMIepaTypa, CpelHsss KUHETHYEeCKas SHEeprus
Xa0TUYECKOTO JBMKEHHUS MOJICKYJ, CPEAHEKBaIpaTHUHAas CKOPOCTh MOJEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHSSI SHEPTHsl, paboTa raza, KodQPHUIMEHT MOJIE3HOTO JEHCTBUS TEIIIOBOTO
JBUTATENsI; MPU ONUCAHMM MPABUIBHO TPAKTOBATh (DU3UYECKUI CMBICI HCIOIb3yEMbIX
BEIIMYMH, WX OOO3HAUCHHA U E€IWHUIIbI, HAXOJIUTh (OPMYJIbI, CBSI3BIBAIOIINE JIAHHYIO
(GuU3M4ECKy10 BEIMUYMHY C IPYTHMMHU BEJINYHHAM;

ONKCHIBATh W3YUYEHHBIE 3JEKTPUUYECKUE CBOICTBA BEUIECTBA U DJIEKTPUUYECKUE SIBJICHUS
(mporieccel), UCHONB3Ysl (U3UUECKHE BEIUYUHBI: BJICKTPUUECKUN 3apsij, JIEKTPUUECKOE
1oJie, HanPsHKEHHOCTD TOJIS, MOTEHITNAI, PA3HOCTH MOTEHIIMAJIOB; MPU OMUCAHUU MPABIIBHO
TPAKTOBAaTh (DU3UYECKUN CMBICI HUCHOJIb3YyEeMbIX BEJIMUYMH, UX OOO3HAYEHHS] U €IUHUIIBL;
yKa3bpiBaTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYUHY C JAPYyTUMH
BEITUYMHAMU;

aHAM3UPOBaTh (PU3MUECKHE MPOLECChl W SBJICHUS, UCIONB3YS (U3NYECKUE 3aKOHBI U
MPUHIUIBL 3aKOH BCeMHUpHOTO TaroteHus, |, |1 u Il 3akonsl HeioToHa, 3aK0H coxpaHeHus
MEXaHUYECKOW HHEPTruHu, 3aKOH COXPAHEHHS HUMITYJIbCa, MNPUHIHUI CYMEPHNO3UIIMN CHII,
MPUHIMI PABHONPABUS HMHEPLUHUATBHBIX CHCTEM OTCYETA, MOJEKYISPHO-KUHETHUECKYIO
TEOPHUIO CTPOCHMS BEILIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CPEIHEW KHHETUYECKON SHEpPIruu
TEIJIOBOTO  JIBIDKEHHUS MOJIEKYJ C aOCOJIOTHOM TeMmmepaTypod, TepBBIA  3aKOH
TEPMOJIMHAMMKY, 3aKOH COXPAaHEHHs 3JIEKTPUYECKOTO 3apsaa, 3akoH Kynona, mpu sTom
pa3ianyaTth CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €M0 MATEMAaTUYE€CKOE BBHIPAKEHUE U YCIIOBHS
(rpanuIel, 06J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NMPUHILIMIMBI JEUCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOIICTB;
pasnuyaTh yCIOBHs UX 0€301aCHOTO MCIOJIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITIOJIHATh OJKCIEPUMEHTHI TIO0 HCCIAEAOBAHHMIO (U3MUECKUX SBJICHUM U TPOIECCOB C
WCIIOJIb30BAHUEM TIPAMBIX M KOCBEHHBIX H3MEPEHHM, MNpu OSTOM (HOPMYIUPOBATH
npobsieMy/3aady M THUIIOTE3Y YYEOHOro JKCIEpUMEHTa, COOUpaTh YCTAHOBKY W3
MIPEIIOKEHHOTO0 000PYI0BaHMs, TPOBOIUTH OIBIT  (POPMYIUPOBATH BHIBOIBI;
OCYIIECTBJIATh TPSIMbIE U KOCBEHHBIE W3MEPEHHS (PU3NYECKUX BEIUYHMH, MPH ITOM
BBIOMPATh ONTHUMAJIbHBIN CIOCOO M3MEPEHHS U HCHOJIb30BATh U3BECTHBIE METOJbI OLCHKU
MIOTPEIIHOCTEH U3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTH MEXIy (HU3MUECKHUMH BEIMUYUHAMH C WCIIOJIH30BAHUEM TPSIMBIX
M3MEPEHUM, IPU STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBAThH PE3YJIbTAThl MOIYYECHHON
3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJE TaOIUIl W TpaduKoB, AelIaTh BBIBOJABI TIO
pe3ynbTaTaM MCCIEOBaHMS;

coOmoaTh MpaBuia O€30MacHOro TpyJAa MpU MPOBEACHUM MCCIEJOBAaHUI B paMKax
y4eOHOTO HKCIIEPUMEHTA, YUYEOHO-UCCIIEIOBATEIbCKOM UM NPOEKTHON JESITEIbHOCTH C
MCIIOJIb30BaHUEM M3MEPUTENBHBIX YCTPOMUCTB U JIAOOPATOPHOTO 000y I0BAHUS;



peniaTs pacy€THbIE 331a4U C SIBHO 33JIaHHON (PU3MUECKOI MOJIEIBIO, UCTIONB3YS (PU3NIECCKUE
3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBHS 3a]a49d BBIOUPATh (PU3UIECKYIO MOJIEINb,
BBIJICIIATh (PU3MUYECKUE BEIUIUHBI U (POPMYIIBI, HEOOXOIUMBIE IS €€ PelIeHuUs], TPOBOIUTh
pacu€Thl M OLICHUBATh PEATLHOCTh MOTYYSCHHOTO 3HAYCHUS (PU3NIECKOI BETMUNHBI;

peliaTh KaueCTBEHHBIC 3a/ladi: BHICTPAWBATh JIOTHYECKHA HEMPOTUBOPEUYHBYIO IIETIOUKY
paccyKIeHUH C OTIOPOil Ha M3yUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBICHUS;
MCTIOJIb30BaTh MIPU PEIICHUH YYEOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH
JUIL TIOUCKA, CTPYKTYPHPOBAHUS, WHTEPIIPETAMU WU TPEJCTABICHUS Y4eOHOW W HaydHO-
MOMYJISIPHOW  MHQPOPMAIMK, TOJYYCHHOW W3 pa3IMYHBIX HCTOYHUKOB, KPUTUYCCKH
aHAJTM3UPOBATh MOTyYaeMyt0 HH()OPMAIHIO;

MPUBOJUTH TPUMEPHI BKJIAJIa POCCHMCKUX U 3apYyOCKHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHE
HAYKH, 00BSICHEHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;
MCIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 10 (PU3HUKE B MMOBCEIHEBHOM XU3HU 7151 00ecreueHus
0e30macHOCTH MpU OOpalleHud ¢ TOpuOOpaMH U TEXHUYECKUMHU YCTPOWCTBAMHM, JUIS
COXPAHEHUS 37IOPOBBSI M COOJIOJCHUSI HOPM SKOJOTHUYECKOTO TIOBEJCHHS B OKPYIKAOIIEH
cpene;

paboTaTh B IrpyIIIe C BBIMOJHCHUEM PA3JIMYHBIX COIUANBHBIX POJICH, TUIAHUPOBATH Pa0OTY
TPYNIbI, PaIlOHATBHO paCHpeneNsITh OOS3aHHOCTH W IUIAHUPOBATH JIEATCIBHOCTh B
HECTaHJIAPTHBIX CUTYalUsX, aJeKBaTHO OIIEHHWBATH BKJIAJ KAXKJIOTO U3 YYaCTHUKOB TPYIIIIBI
B PEIICHNE PACCMAaTPUBAEMON TPOOIEMBI.

K xoHiy o0yuenuss B 11 kjacce npeameTHble pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh COPMUPOBAHHOCTH Y OOYUAIOIINXCSA YMEHUI:

JEMOHCTPUPOBATh Ha TPUMEpPax PoJib U MECTO (PU3MKH B (HOPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTHUHBl MHpA, B Pa3BUTUU COBPEMEHHON TEXHMKHM W TEXHOJIOTHH, B
MPAKTHYECKOH eATETbHOCTH JIIOJIeH, IIEIOCTHOCTh M €MUHCTBO (PU3MUECKON KapTUHBI MUDA;
YUYUTHIBATh TPAHUIBl TNPUMEHEHUS M3YUYCHHBIX (PU3WYECKUX MOJENEH: TOUYCUHBIN
ANEKTPUUECKUI 3apsiji, Jyd CBETa, TOUCYHBIM MCTOYHHK CBETA, SJEpPHAsl MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb ATOMHOTO Si7Jpa NP pelIeHUH (PU3NUECKUX 3a/1ay;

pacrio3HaBaTh (PU3HUECKUE SBJICHHUS (TIPOLECCHI) W OOBSICHATHP MX HAa OCHOBE 3aKOHOB
ANMEKTPOJUHAMUKA W KBAaHTOBOM (U3HKHU: DJICKTPUYECKas TMPOBOJAUMOCTh, TEIJIOBOE,
CBETOBOE, XHMMHMUYECKO€, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJECHCTBHE MAarHUTOB,
ANEKTPOMArHUTHAsT WHAYKIMS, IEHCTBUE MArHUTHOTO TOJsI Ha TMPOBOJHUK C TOKOM U
IBWKYIIANUCS — 3apsAll, OSJICKTPOMArHUTHBIE KOJI€OAHWS U  BOJIHBI, MPSIMOJHHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHUE, TMpeIoMIICHUE, HWHTephepeHius, AuPpakuus Hu
MoJIIpU3anysl CBeTa, aucrepcus cBera, QoroanekTpudeckuii 3Pdext (Pportodddekr),
CBETOBOC JIaBJICHUE, BOSHUKHOBEHNE JIMHEHUATOTO CIIEKTpa aToMa BOJOpPOa, €CTECTBEHHAs
Y UCKYCCTBEHHAs PaJHOaKTUBHOCTD;

ONMKCHIBATh M3YUEHHBIE CBOICTBA BEIIECTBA (AIEKTPUYECKHE, MATHUTHBIE, ONTUYECKUE,
ANEKTPUUECKYIO TMPOBOJUMOCTh PA3IUYHBIX CpPeA) M DJICKTPOMATHUTHBIC —SBIICHUS
(mpoueccel), HUCMONB3Yysl (U3MUECKHE BEIMYMHBL: JJICKTPUUECKUM 3apsi], cuila TOKa,
ANEKTPUUECKOE HAIpPSKEHUE, DJIEKTPUUYECKOE COMPOTUBICHHE, PA3HOCTh IOTEHIUAJIOB,
ANEKTPOJBIKYINAS CUjla, paboTa TOKA, MHAYKIMS MAarHUTHOTO TOJIsA, CHiia AMriepa, Cuiia
JlopeHnia, MHAYKTHUBHOCTb KAaTYIIKH, SHEPTUsl SJEKTPUYECKOTO U MArHUTHOTO TOJEH,
MEepPHOJl U YacToTa KojeOaHuil B KojieOaTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B Ipoliecce
TAPMOHUYECKUX IJIEKTPOMATHUTHBIX KoJieOaHMH, (POKYCHOE pacCTOSTHUE U ONITUYECKAs CHJIa



JIMH3bI, IPYU OMUCAHUM MPABUIILHO TPAKTOBATh (PUBUUYECKUM CMBICI UCIIONIb3YyEMBIX BEJIUYHH,
X 00O3HAYEHUS U €IMHUILIBI, YKa3bIBaTh (YOPMYJIbI, CBS3BIBAIOLIUE JAAHHYIO (PUIUUYECKYIO
BEJIMYMHY C IPYTHUMHU BEJIMUMHAMU;

ONHUCHIBaTh W3YYCHHBIE KBAaHTOBBIC SBJICHHUA W MPOLECCHI, HCIONB3YA (hU3HUECKUE
BEIMYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTa CBETA, DHEPTUS U
UMIYyJbC (POTOHA, MEpUOI MOJypachajga, SHEPrusl CBSI3U aTOMHBIX siep, NMPHU OMHCAHUU
NpPaBUJIBLHO TPAKTOBATh (PU3UUECKHI CMBICI MCHOJIb3YEMbIX BEJIWYMH, UX OOO3HAUEHUS U
€AMHMUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMUUHY C IPYTUMU
BEJIMYMHAMMU, BEIYUCIIATH 3HAaUeHUE (PU3UYECKON BEITUUHHBI,

aHaM3UpOBaTh (PU3MUECKHE MPOLECChl W SBJICHUSA, HCIONB3YS (U3NYECKUE 3aKOHBI U
OpPUHIUIBL 3aKk0oH OMa, 3aKOHBI MOCJEIO0BAaTEIBHOTO W MapajuIeIbHOTO COEIUHEHUS
MPOBOAHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH »JJIEKTPOMATHUTHOM WHIYKLIHWH, 3aKOH
MPSAMOJIMHEWHOTO  PACIpPOCTPAHEHUS  CBETA, 3aKOHbl OTPAXKEHHUS CBETa, 3aKOHbI
MpEJIOMJICHUSI CBETa, ypaBHeHHE OWHIITeWHA a1 ¢otodddexra, 3aKOH COXpaHEHUs
SHEPTUH, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOH COXPAHEHUS DJEKTPUUYECKOTO 3apsija, 3aKOH
COXpaHEHUs] MacCOBOr'0 YMCIIA, OCTYNAThl bopa, 3aKOH paln0aKTUBHOIO pacnaja, pu 3TOM
pasnuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BHIPAXKCHHUE U yCIIOBUS
(rpanuIel, 06J1aCTH) MPUMEHUMOCTH;

ONpEIENATh HAPABJICHNE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJIS MPOBOJIHUKA C TOKOM, CHJIBI
Ammnepa u cuibl JlopeHa;

CTPOUTH U OMKCHIBATH N300paKEHNE, CO3]aBAEMOE TNIOCKUM 3€PKaJIOM, TOHKOM JTMH30M;
BBINIOJIHATh 3KCHEPUMEHTHl IO HCCIEAOBAHMIO (U3MUECKUX SABJICHUM U MPOLIECCOB C
WCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHUN: mpu 3STOM  (OPMYIUPOBATH
mpoOiemMy/3afady ¥ THUIOTE3y YYEOHOro OKCIEpPUMEHTa, CcoOupaTh YCTAaHOBKY U3
MPEI0KEHHOTO 000PYIOBAHUS, POBOJAUTH OMBIT U (POPMYITHUPOBATH BHIBOIBI;
OCYIIECTBIATh TMpPSIMbIE M KOCBEHHbIE HW3MEpPEHHsS (PU3MUECKUX BEIWYHH, TPU ITOM
BBIOMPATh ONTHUMAJIbHBIN CMIOCOO M3MEPEHUs U HCIOJIb30BaTh U3BECTHHIE METOJBI OIICHKU
MOTPELIHOCTEN U3MEPEHUM;

MCCIIEJIOBATh 3aBUCUMOCTU (PM3MUECKUX BEIMYWH C HCIIOJIb30BAHUEM MPSIMBIX U3MEPECHUM:
Ipyd  ITOM KOHCTPYHPOBAaTh YCTAaHOBKY, (PUKCHpOBaTh pPE3yJbTAaThl  MOJIYYCHHOU
3aBHCUMOCTH (DU3MUECKUX BEIWYMH B BUAEC TaOMUI[ M TpaduKoB, JeNaTh BBIBOABI IO
pe3ynbTaTaM UCCIEIOBaHMS;

coOmoaTh TpaBuia O€30MacHOr0 TpyAa MpU MPOBEACHUHM HCCIEJOBAaHUN B paMKax
y4eOHOTO DKCIIEPUMEHTa, YYEOHO-UCCIIENOBATEIBCKOH M TPOEKTHON JAESITEILHOCTH C
WCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U Ja0OPaTOPHOTO 000PYAOBAHMS;

pemath pacy€THBIC 3a/1a4u C IBHO 3aJJaHHON (PU3NUYECKON MOJIEIBIO, NCTIONB3Ys (PU3HMUECKHE
3aKOHBI ¥ TIPUHITUIIBI, HA OCHOBE aHaJW3a YCIOBUS 3a7a4i BEIOMpATh (GU3NUECKYI0 MOJIETb,
BBIACNIATh (PU3NUECKUE BEIMUUHBI U (DOPMYJIbI, HEOOXOAUMBIE ISl €€ pelIeHus], MPOBOIUTD
pacy€Thl ¥ OLICHUBATH PEaTbHOCTD MOTYUYECHHOTO 3HAYEHUS (PU3HUUECKON BETUINHBL,

pemarh KauyeCTBEHHBIC 3a/layd: BBICTpaWMBATh JIOTUYECKH HEMPOTHBOPEUMBYIO IIEMIOUKY
paccy’kJIeHUM C OMOPON Ha U3YUEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SIBICHMUS;
WCIIOJIb30BaTh MPHU PEIICHUU YUEOHBIX 3a7a4 COBPEMEHHbIC MH(POPMAIIMOHHBIE TEXHOJIOTUN
JUISL TIOMCKA, CTPYKTYpHUPOBAHUS, MHTEPIIPETAIIMM W TPEICTABICHUS Y4eOHOW W HaydHO-
NOMyJIIpHOM HMH(OpPMAIMK, TOJYYEHHOM U3 pPa3IUYHbIX HCTOYHUKOB, KPUTHUUYECKU
aHAJIM3UPOBATH NMOTYYaEMYI0 HHPOPMAILINIO;



OOBSACHATH MPUHLHUIIBI AEHUCTBUS MallMH, TPUOOPOB U TEXHUYECKUX YCTPOMICTB, pa3ianyatrh
YCJIOBHSI MX O€30MaCHOT0 UCTIOIb30BAHUS B TOBCETHEBHOM KU3HU;

NPUBOANTH MPHUMEPHl BKJIAJa POCCUUCKHX M 3apyOeKHBbIX Y4YEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MTPOLIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHA;
WCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3UKE B MMOBCEIHEBHOM KU3HU ISl 00€CTIeueHus
Oe3omacHOCTH MpH OOpallleHuH C OpubopaMud U TEXHUYECKUMH YCTPOWCTBAMU, HJIs
COXPaHEHUSI 3[I0POBbSI M COOJIOJCHUSI HOPM 3KOJOTMUYECKOro MOBENEHUS B OKpY>Karolen
cpexne;

paboTaTh B IpyIIe C BBIMOJIHEHUEM PA3IUYHBIX COLUANBHBIX POJIEH, MIaHUPOBaTh paboTy
IpyNNbl, palMOHAIBHO paCHpenesiaTh OO0S3aHHOCTH U IUJIAHUPOBATh JESTENbHOCTh B
HECTaHJAPTHBIX CUTYyaIlUsX, aJIEKBATHO OIICHUBATh BKJIAJ KaXJOT0 M3 YYACTHUKOB TPYMIIbI
B PEILIEHUE pacCMaTpUBAEMON MIPOOIIEMBI.



TEMATUYECKOE INTAHUPOBAHHUE

10 KITIACC
Ne ni/nj|HaumeHnoBaHue pa3eiioB U TeEM ‘KOJ‘II/I‘IGCTBO 4acoB DiekTpoHHbIE (IIUPPOBBIC) 00pa3oBaTEIbHBIC
HpOrpaMMBl Beero || Konrponbnsie |[IpaktuueckuePCCYPCBI
paboThl paboThl
Paznen 1. PUBUKA U METO/JAbI HAYUYHOI'O ITIO3HAHU S
11 | ®wusuka u METOABI HAYYHOTO MTO3HAHMSI 1 0 0 bu6morexa [JOK
https://m.edsoo.ru/7f41bf72
Hroro mo pa3neny 1
‘Pa:men 2. MEXAHHUKA
2.1 |Kunemaruka 10 1 2 bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.2 ||IlmHaMHKa 8 0 2 bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 |3aKOHBI COXpAaHCHHUS B MEXaHUKE 9 1 1 bu6moteka [IOK
https://m.edsoo.ru/7f41bf72
[MToro o paszeny | 27 |
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
3.1  ||OcHOBBI MOJIEKYJISIPHO-KHHETHYECKOM 7 0 1 bu6motexa [IOK
TEOpUn https://m.edsoo.ru/7f41bf72
3.2 | ArperaTHbIe COCTOSIHUS BEIIECTRA. 4 0 0 bu6moteka [IOK
da30BbIC MTEPEXO/IBI https://m.edsoo.ru/7f41bf72
3.3 |OCHOBBI TEPMOIMHAMUKH 7 1 0 bubmmoreka IJOK
https://m.edsoo.ru/7f41bf72
Htoro no pasneny 18
Paznen 4. OJIEKTPO/IMHAMUKA
4.1 | DnekTpocTaThKa 8 0 0 bubnunoreka [IOK



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

Ne ni/nj|HaumeHnoBaHue pa3eiioB U TeEM KonuuecTBo yacos | DiekTpoHHbIe (IIUPPOBBIC) 00pa3oBaTEIbHbIC
HpOrpaMMbl Bcero || Kontponsnsie (|[[Ipaxtuueckue|PCCYPCBI
paboThI paboThI
https://m.edsoo.ru/7f41bf72
4.2 |TTocTosiHHBIH 31eKTpUyecKuii Tok. Tokm | 12 1 2 bu6mmoteka [IOK
B PAa3JIMYHBIX CpPeIax https://m.edsoo.ru/7f41bf72
‘I/ITOFO 0 pazjaeny H 20 H
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 4 8
ITPOI'PAMME
11 KJIACC
Ne || HaumenoBanue pa3aenoB U T€M MPOTPaMMBbI ‘ KonuuecTBo uacoB DnekTpoHHbIe (IUGPOBBIE) 00pa30BaTEIIbHBIC
n/n Beero || Konrponbhsie | [Ipakruyeckue pecypehI
paboThI paboThI
Paznen 1. 9JIEKTPOJANHAMUKA
1.1 |MarauTtHOE 10JIe. DIEKTPOMAarHUTHASI 14 1 2 bubnmorexa [{OK
WHTYKIIHS https://m.edsoo.ru/7f41c97¢c
Hroro mo pazneiry 14
Pazgea 2. KOJIEBAHUSA U BOJIHbBI
2.1  |MexaHHYECKHUE U DJICKTPOMArHUTHBIC 12 0 1 bu6mmotexa [JOK
KoJIcOaHUS https://m.edsoo.ru/7f41c97¢c
2.2 |MexaHMYECKHUE U DJICKTPOMArHUTHBIC 7 1 0 bu6mmotexa [JOK
BOJTHBI https://m.edsoo.ru/7f41c97c
2.3 |Onruka 12 1 3 bubmmotexa IIOK
https://m.edsoo.ru/7f41c97c
2.4 |\M3my4eHus U CIIEKTPHI 2 0 0
Wtoro mo pa3zaeny | 33 |

Pa3nen 3. OCHOBBI CIEIIMAJIBHOU TEOPUU OTHOCUTEJIBHOCTH



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Ne
n/n

HanmenoBanmne pasaciioB U TEM IIpOTrpaMMBbI

KommuectBo yacos

[TPOITPAMME

Bcero || Kontponsusle | [Ipaktudeckue PeCYpCBI
paboThI paboThI
3.1 ||OcHOBBI cIIeIIHAIBHON TEOPHHU 2 0 0 bubmmoreka IJOK
OTHOCHTEIbHOCTH https://m.edsoo.ru/7f41c97c

Hroro mo pazneiy 2

Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 | DmeMeHThl KBAaHTOBOM ONTUKH 3 0 0 bubanoreka [IOK
https://m.edsoo.ru/7f41c97c

4.2 |Crpoenue aToma 2 0 0 bubmuorexa [IOK
https://m.edsoo.ru/7f41c97c

4.3 |[AToMHOE AP0 6 1 0 bubanoreka IIOK
https://m.edsoo.ru/7f41c97c

Hroro mo pa3neny 11

Pa3zgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPUIUKHA

5.1  [DmeMeHTBI aCTPOHOMUU U aCTPODHU3UKH 4 0 0 bu6mmotexa [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro mo pazneiry 4

‘Pame.ﬂ 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 [O6oOmiaroiiee NIOBTOPEHUE 2 0 0 bubmoteka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110 68 4 6

| DnekTpoHHBIC (IU(PPOBBIE) 0Opa30BATEIHHBIC



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

INOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
No Tema ypoka KonuuectBo yacos ‘ Hara
n/m Beero| Konrpomsubie | Ilpaktmueckme || HA3YICHIA
paboThl paboThl

1 |MucTtpykTax no Th. ®usnka — Hayka o npupoze. Hay4uHbie MeTObI 1 0 0 05.09.2023
MO3HAHUA OKPY>KaIOIIETr0 MUpa

2 |[Mexanunueckoe ABmwKeHne. OTHOCUTEILHOCTh MEXAHUYECKOTO ABIKEHUS. 1 0 0 07.09.2023
[Iepemerenue, CKOpOCTH

‘3 HPaBHOMepHoe IPSMOJIMHENHOE IBUKEHUE. H 1 H H H 12.09.2023

4 I'paduk NpAMOIHHEHHOTO0 paBHOMEPHOTO JaBrkeHusA. CiaoxxeHne ckopoctei. | 1 14.09.2023
MrHoBeHHas U CpeHssi CKOPOCTU
VY ckopenne. PaBHOyCKOpEHHOE TPSIMOJIMHENHOE ABUKEHUE 1 0 19.09.2023
Jlaboparopnas padota Nel. M3zyuenne qemkeHus Tema OpOIMIEHHOTO 1 26.09.2023
TOPU30HTAIBHO

‘7 HCBO6OIIH06 najseHue. Y CKOpeHue CBOOOIHOIO MaJeHHUs H 1 H H H 21.09.2023

8 || KpuBomuHeitHOe ABMKEHHUE. J[BHKCHHE MaTepHaIbHOW TOYKHU T10 1 28.09.2023
okpyxHocTH. [TocTynarensHoe 1 BpalaTelbHOE TBUKEHUE a0COTIOTHO
TBEPJIOTO TENA.

‘9 Hﬂa6opaTopHa51 pabota Ne2. M3yueHne qBHKEHHs TeJa 110 OKPYKHOCTH H 1 H 0 H 1 H 03.10.2023 |

‘10 HPGH_ICHI/IG 3axa4 o teMe Kunemaruka H 1 H 0 H 0 H 05.10.2023 |

11 |KontpombsHas padora Nel. Kunemaruka. 1 1 0 10.10.2023

12 |[Tpuanun otHOcUTenbHOCTH [ anuies. iHepIrambHble CUCTEMBI OTCUETA. 1 0 0 12.10.2023
IlepBslii 3axoH HproToOHA

13 |Macca Tena. Cuna. [Tpuniun cynepnosuiuu cwit. Bropoii 3akon HerotoHa 1 0 0 17.10.2023
JUIS. MATEPUAIIBHOW TOYKHU

14 | Tpetwnii 3akoH HproTOHA JI7Is1 MaTepHAIbHBIX TOUYCK 1 19.10.2023

15 ||Cunel B mpupoje. 3akoH BcemupHoro TsaroteHus. Cua Tspkectu. [lepBas 1 24.10.2023




No Tema ypoka KonuuectBo yacoB | Hara
n/m Bcero| Konrtponsnsie || Ilpaktnueckme | M3YICHHA
paboThI paboThI
KOCMUYECKasi CKOPOCTh
‘16 HCI/ma ynpyrocTd. 3akoH ['yka. Bec Tena ‘ 1 H H 26.10.2023
17 ||Cuna tperus. Koaddurment tperns. Cuiia CONPOTUBICHUS IIPH IBIKCHN || 1 07.11.2023
Tesa B AKHUAKOCTHU WU Ta3e
18 |JIabopaTopnas padoTta Ne3 M3mepeHue KeCTKOCTH Py KHHBI 1 1 09.11.2023
‘19 Hﬂa6opaTopHa;1 pabota Ne4 M3mepenne ko duLuneHTa TpeHUs! CKOJIbXKEHUSI ‘ 1 H H 14.11.2023 |
20 |MiMnyJsbC MaTepUalibHOM TOYKH, CUCTEMbI MaTepHAIbHBIX ToUYeK. MIMIyJibe 1 0 16.11.2023
CWJIbl. 3aKOH COXpPAHEHUs UMITyJibca. PEakTUBHOE IBUKEHUE
‘21 HPa60Ta U MOIIIHOCTb CHIJIBI. ‘ 1 H H 21.11.2023 |
22 |KuHetndeckas SHeprusi MarepuaibHoil Touku. Teopema 00 H3MEHEHUH 1 23.11.2023
KHUHETHUYECKOW SHEpPTUn
23 |[[ToTenuumanbHas sHeprus. [loTeHIMAaTIbHAS SHEPTUS YIIPYTO 1 0 0 28.11.2023
nehopMHUpPOBaHHOM MPYyXUHBIL. [loTeHIIManbHAs YHEPTHA Tela BOTU3H
MOBEPXHOCTHU 3€MJIN
24 |[ToreHIMaNLHBIC U HEMOTCHIUATBHBIC CUITBL. CBSI3b pabOTHI 1 0 0 30.11.2023
HEMOTEHIMAIbHBIX CHJI C I3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBbI
Te. 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTUU
25 |JIabopaTtopHas padota Ne 5 M3ydyeHne 3aKOHA COXPAHECHUS MEXaHUICCKOM 1 0 1 05.12.2023
SHEPTUU
26 |Cratuka. MomenT cuibl. [1nedo cuibl. YcnoBust paBHOBecust TBEpaoro Tena | 1 0 0 07.12.2023
27 | daBneHue. YCIOBUE PABHOBECHUS KUIKOCTH 1 0 0 12.12.2023
‘28 HKOHTpoanasI pabota Ne2 «JluHaMuka. 3aKOHBI COXPAHEHUSI B MEXaHUKE» ‘ 1 1 H 0 H 14.12.2023
29 ||OCHOBHBIE TOJIOKEHHSI MOJICKYJIIPHO-KUHETUIECKOH Teopun. Macca 1 0 0 19.12.2023
Mosekyn. KonnaectBo Bemectsa. [locrosanas ABoraapo.




No Tema ypoka KonuuectBo yacoB Hara
n/n Bcero| Konrtponsnsie || Ilpaktnueckme | M3YICHHA
paboThI paboThI
30 |[BpoyHoBckoe naBmwxkenue. JJuddysus. Xapakrep ABHKCHUS U 1 0 0 21.12.2023
B3aMMOJECHUCTBUS YaCTUL BellecTBa. Monenu CTpoeHus ra3oB, )KUJIKOCTEU U
TBEPJBIX TEIl
31 |[Mneanbubiii ra3 B MKT. OcHoBHOe ypaBaenue MKT 1 26.12.2023
32 | TemmoBoe paBHOBecue. Temreparypa u e€ usmepenue. lllkana temneparyp 1 28.12.2023
[enbcust. AGCONIOTHASI TEMITEpaTypa Kak Mepa CpeHe KHHETUIeCKOU
DHEPTUU JIBUKCHUS MOJICKYJI.
33 |YpaBuenue MenneneeBa-Knaneiipona 1
34 |[Bakon JlanmbToHa. ['a30BbIe 3aK0HBI. M30mpoIIecChl B UICATBHOM r'a3e U UX 1
rpaduueckoe MpeacTaBlIeHNe
35 ||JTabopaTtopHas pabora Ne6 DkcriepuMeHTalIbHAs TPOBEpKa 3akoHa [ eii- 1 0 1
JIroccaka
‘36 HHap006pa30BaHI/Ie U KoHJIeHcarwsl. VicniapeHne u KUreHue H 1 H H
37 | AGcomoTHAS ¥ OTHOCUTENBbHAS BIQKHOCTH BO31yXa. HackleHHbIH map 1
38 |[Teépmoe Teno. Kpucrammnueckue u amopdHbie Teiaa. AHM30TpomHs cBOMCTB | 1
KpucTtayioB. JXuakue kpuctamisl. COBPeMEHHBIC MaTEPHAITBI
39 |[BHyTpeHHSss SHEPTHs TEPMOJAUHAMHUYECKON CHCTEMBI U CITOCOOBI €€ 1 0 0
u3MeHeHus. KomnaecTBo TemnoTsl U paboTa. BHYTpeHHss SHEPTUs
OJTHOATOMHOTO UJICATBHOTO Ta3a
40 ||PaboTa B TPMOJMHAMUKE 1
41 |KonudecTBO TemioThl. Buabl Teronepenaun. [lnasnenue u 1
KpUCTAILIM3AIMs. Y IelbHas TerutoTa miasiieHus. CyOnumanus. Y paBHEHHE
TEIIOBOro OanaHca
42 |[lepBblii 32aKOH TEPMOJANHAMUKH M €r0 MPUMEHEHHE K H30IPOIIECCaM. 1 0 0
AtnabaTHBIN TIPOIIECC




No Tema ypoka KonuuectBo yacoB | Hara
n/n Bcero| Konrtponsnsie || Ilpaktnueckme | M3YICHHA
paboThI paboThI

43 |[HeoOpaTUMOCTh TIPOIIECCOB B MpHUpPO/Ie. BTOpOii 3aK0H TEpMOIUHAMHUKH 1 0 0

44 | [Mpunauun aevictBus u KI1/] remopoii mammnsel. [{uka Kapuao u ero KIT/I. 1 0 0
DKosorn4yeckue mpoOIeMbl TETIOIHEPTETUKH

‘45 HO606ma}0mI/II7I ypok «MoutekyssipHas ¢puszuka. OCHOBBI TEPMOJTUMHAMUKI H 1 0 H H

46 | KontponbHas padota Ne3 MonekynspHast pusuka. OCHOBBI TepMOMHAMUKH| 1

47 | Dnektpu3alys Tell. DIEKTpUUYSCKUid 3apsi. J[Ba Buia 3K TpUIECKIX 1 0
3apsiioB. [IpOBOTHUKY, TUAJICKTPUKHU U MTOJYIIPOBOIHUKHU. 3aKOH
COXPaHCHHUS DIIEKTPUIECKOTO 3apsijia.

48 | BzaumoeiictBue 3apsiaoB. 3akoH Kynona. ToueuHslit anekTpudeckuii 3apsia| 1

49 | Hanpsk€HHOCTB 3JIEKTpUYecKoro moiist. [IpuHIMn cynepno3unuu 1
3JEKTPUYECKUX Noser. JIMHMKM HanpsHyKEHHOCTH

50  |TTpoBOAHUKH U TUBIICKTPUKH B DJIEKTPOCTATUUECKOM IIOJIE. 1 0 0
JInsnekTpruecKkas MPOHUIIAEMOCTh

51 |[Pabora cui 3ekTpocTaTHyeckoro noJs. [loTeHnmanpHas sHeprus 1 0 0
3apsDKEHHOTO Tejla B JIEKTPHUYSCKOM TI0JIE.

52 |TTorennmain. PazHocTh moTeHManoB. CBs3b MEXy HANPSHKCHHOCTHIO U 1 0 0
Pa3HOCTHIO MOTCHITHAIOB. DKBUIOTCHIIMAIbHBIC TIOBEPXHOCTH

53  |[DnekrpoémrocTtsh. KoHaeHcaTop. DIeKTpoEMKOCTD TUIOCKOTO KOHIeH caTopa. | 1 0 0
DHeprus 3apsHKEHHOT0 KOHIEHCaTopa

54 | TIpuHIHMI ISHCTBHS U IPUMEHEHUE KOHICHCATOPOB, KOMMMPOBAILHOTO 1 0 0
ammapara, CTPyHHOro mpuHTepa. DJICKTpOoCcTaTHYCCKas 3aiuTa. 3a3eMICHHIE
ANEKTPOIPUOOPOB

35 || DaeKTpUYECKUH TOK, YCIOBHS ero cymecTtBoBaHwusl. [ToctosHubI TOK. Cua || 1 0 0
toka. Hanpsokenue. ConpoTtusnenue. 3akoH Oma i y4acTKa Lenu

56 |[TocnemoBaTenbHOE, MapalIeIbHOE, CMEIIIAHHOE COCIMHEHUE MMPOBOIHUKOB. || 1 0 0




No Tema ypoka KonuuectBo yacoB | Hara
n/n Bcero| Konrtponsnsie || Ilpaktnueckme | M3YICHHA
paboThI paboThI
37 |JlaGopaTopHas pabota Ne7 ITociieoBaTeibHOE U apallIelIbHOE coequHeHne|| 1 0 1
MIPOBOJTHUKOB
58 ||PaboTa ¥ MOIIHOCTH JCKTPUUYECKOTO ToKa. 3akoH Jxoys-JIenia 1
99 |3/IC. 3akon Oma /1151 MOJTHOM (3aMKHYTOH ) anekTpudeckoii renu. Koporkoe | 1
3aMbIKaHHUE
60 ||JTaGopaTopnas padora «3mepenue DJ]C ucrounnka Toka 1 ero 1 0 1
BHYTPEHHETO COITPOTUBIICHUS»
61 |[DnexkTpoHHAs MPOBOIUMOCTD TBEPIBIX METALIIOB. 3aBUCUMOCTb 1
CONPOTHUBJIEHUS METAIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb
62 |TTomynpoBOAHUKH, X COOCTBEHHAs U TIPUMECHAsI IPOBOAMMOCTh. CBolicTBa | 1
p—n-nepexoaa. [lonynpoBoIHUKOBBIE TPUOOPHI
63 |[DnexkTpuyeckuii TOk B Bakyyme. CBOWCTBA IEKTPOHHBIX ITyYKOB 1
64 |[DrekTpUYECKHil TOK B pacTBOpaX M pacruiaBax 3JICKTPOJIUTOB. 1
DJIEKTPOIUTHYECKAS TUCCOIUALINS. DJIEKTPOIU3
65 |DaekTpuueckuii TOK B razax. CaMOCTOSATEIBHBIN H HECAMOCTOSTEIbHBIH 1
pa3psaa. Monuus. [lmazma
66 |[KouTtposbHas padoTa Ne4 DnekrpocTatuka. [I0CTOSHHBIN 3JEKTPUUCCKUI 1 1
TOK. TOKHM B pa3inuyHbIX Cpegax»
‘67 ‘PGSCpBHBIP'I ypok. O6o0mmaromuii ypok mo remam 10 kimacca H 1 1 H ||
68 |Pe3epBHbIii ypok. O0oOmmIaroImii ypok mo temam 10 kiacca 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 8




11 KJIACC

No Tema ypoka KonnuectBo yacoB Homarnee
n/n Bcero| Konrponsnsie || Ilpaktuueckue | 3a1aHHC K
paboTHI paboTHI ClIenyromeMy
YPOKY
1 |ITocTrosiHHBIE MAarHMTHI M KX B3auMojielicTBHe. MarauTHoe moiie. BekTop 1
MarHMuTHOM UHAYKIWHU. JINHUY MarHUTHOW UHIYKLIUU
2 (MarHuTHOE 1oJie PoBOAHKUKA ¢ TokoM. OnbIT DpcTena. B3anmoaencTpre 1
MIPOBOJTHUKOB C TOKOM
‘3 HJIa60paTopHasI pabota «/3ydeHre MarHuTHOTO MOl KaTyIIKH C TOKOM» H 1 H
4 ||[IeiicTBHE MarHUTHOTO IOJISl HA IPOBOJHKK ¢ TOKOM. Criia AMmriepa. 1
JlaboparopHas pabota «/ccnenoBanue qeiCTBUS MOCTOSTHHOTO MarHUTa Ha
paMKy C TOKOM»
S |[eiicTBME MarHUTHOTO TIOJIS HA JABIIKYIIYIOCS 3apsDKEHHYIO dacTuiry. Cuina 1
Jlopenua. Pa6ota cuisl Jlopenna
6 |DnextpomarnutHas uHIYKIMA. [loTok BekTopa MmarautHou naaykimu. J/C | 1
WHAYKIIUU. 3aKOH 3JIEKTPOMarHuTHOM HHAyKInn Dapanes
7 |JTabopaTopHnas pabota «lcciemoBanue sIBICHUS AJIEKTPOMArHUTHON 1
WHIYKITAI
8 |UuayxrtuBHOCTB. SIBneHue camonuaykiun. DJIC caMOMHIYKIMU. DHEPTHUs 1
MarHUTHOTO TIOJISI KATYIIKH C TOKOM. DJEKTPOMArHUTHOE TOJIe
9 |TexHu4eckue yCcTpoiCTBa M X MPUMEHEHHE: TIOCTOSTHHBIC MarHUTHI, 1
AJIEKTPOMArHUTBI, MIEKTPOABUTATEIb, YCKOPUTEH dJIEMEHTAPHBIX YaCTHII,
WHIYKITMOHHAS TT€Yb
10 |OGo6marommit ypok «MaruutHOE mosTe. DNEKTPOMATHHTHAS HHAYKIMs» || 1 [
11 |KonrtpomabHas pabora mo TemMe «MarHuTHOE moJie. DIEKTPOMarHUTHAs 1 1
UHIYKITUS
12 |CBobOoaHbIc MexaHudeckue kojeOanus. ['apMoHruecKkue KojaeOaHusl. 1
VYpaBHeHHe rapMoHHUYECKUX Kojiebanuil. [IpeBpalienue sHepruu




Ne Tema ypoka KonunuecTtBo vacoB Homainee
n/m Bcero| Konrponsnsie || Ilpaktuueckue | 3a1aHHC K
paboTHI paboTHI clIenyromeMy
YPOKY
13 |JTaGoparopHnas padota «lccinenoBanue 3aBUCUMOCTH IIEPHUO/Ia MaJIbIX 1 1
KOJICOAHUH rpy3a Ha HUTH OT JJTUHBI HUTH H MacChl TPy3a»
14 | KonebarenpHblit KOHTYP. CBOOOHBIC IIEKTPOMATrHUTHEIE KOJICOAHUS B 1
UIeaTbHOM KOJIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXTy MEXaHUUECKUMU U
AIIEKTPOMArHUTHBIMH KOJICOaHUSMU
15 |®opmymna ToMcoHa. 3aKOH COXPAHEHUS YHEPTHH B UACAITLHOM 1
KoJIe0aTeIbHOM KOHTYpe
16 |[IpencraBieHue O 3aTyXarOIIUX KoyeOaHusAX. BeIHYkIeHHbIC MeXxaHudeckue || 1
kosiebanus. Pesonanc. BeinyxIeHHBIE 2JIEKTPOMArHUTHBIE KOJeOaHus
17 |ITepemennslii TOk. CHHYCOMIAILHBIN IEPEMEHHBIN TOK. MOIITHOCTH 1
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U JICUCTBYIOIIEE 3HAYCHHE CUJIbI TOKA U
HaMpPsHKCHUS
18 |Tpaucdopmarop. [IponsBoacTBO, Niepeaaya u NoTpedieHne ueKkTpruueckon || 1
HEPTUH
19 |YcTpoHCcTBO M MPaKTHYECKOE TPUMEHEHUE JICKTPUIECKOTO 3BOHKA, 1
reHepaTopa rnepeMeHHOT0 TOKa, JIMHUHN dIIeKTpoIepeiad
20 (DKoJOTHYECKUE PUCKH TIPU TIPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa 1
UCTIOJIb30BaHUS DJICKTPOIHEPTHH B TOBCEIHEBHOM KU3HU
21 |MexaHudeckue BOJHBI, ycloBus pacnpoctpanenus. [lepuoa. CkopocTb 1
pacnpocTpaHeHUsI U JUIMHA BOJHBL [lomepednbie u mpo0abHbIC BOTHBI
22 (3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa 1
23 | DneKkTpoMarHUTHBIC BOJIHBI, UX CBOWCTBA U cKOpocTh. Ilkana 1
9JIEKTPOMArHUTHBIX BOJIH
24 | [IpuHOMBI PAJMOCBA3U U TEICBUICHUS. Pa3BUTHE CPE/ICTB CBA3M. 1

Pannonokarums




No Tema ypoka KonnuectBo yacoB ‘ Homarnee
n/m Bcero| Konrponsnsie || Ilpaktuueckue | 3a1aHHC K
paboTHI paboTHI clIenyromeMy
YPOKY
25 (KonTtposbHast padora «KosiebaHus 1 BOJTHBI 1 1
26 |[IpssMoyTMHEHHOE PAcIPOCTPAHCHHUE CBETA B OAHOPOIHON cpefe. ToueuHbIi 1
HWCTOYHUK cBeTa. JIyd cBera
27 (Otpaxenue cBeTa. 3aKOHBI OTpaKEeHUs cBeTa. [locTpoeHue n300pakeHuit B 1
TJIOCKOM 3€pKajie
28 ([Ipenomnenue cera. [lonHoe BHyTpeHHEE OTpaxenue. [IpenenbHbiii yroi 1
MOJIHOTO BHYTPEHHETO OTPasKCHMUSI
‘29 ‘Ha6opaTopHa;1 pabota «3MepeHue moxkazaresns MpeIOMIICHUST CTEKIa» H 1 H H 1 H
30 (JIunssl. [TocTpoenue nzoOpakeHuii B inH3e. PopMysia TOHKOMN JIMH3BIL. 1
VYBenuueHue JIMH3bI
31 ||JlabopaTopHas padoTa «lccienoBannue CBOMCTB H300paKEHHI B JIMH3aX) 1 1
32 ||[Iucmepcus cBeta. CnoxkHbIN cocTaB Oeoro ceera. IIper. JlabopaTtopHas 1 1
pabota «HabmoneHne Tucepcuu CBETay
‘33 HI/IHTep(bepeHuHﬂ ceeta. udpakuus cera. Judpakunonnas pemeTka H 1 H H H
‘34 HHonepeqHOCTb cBeTOBBIX BOJH. [lonsipusanus ceera H 1 H H H
35 |Onrtudeckue mpuOOPBI M yCTPOICTBA U YCIIOBHS UX 0€30ITaCHOTO 1
IPUMEHEHUS
36 (['paHMIIBI MPUMEHUMOCTH KJIACCHYSCKON MexaHHUKH. [TocTyaTe 1
crieuanbHOU TEOPUHU OTHOCUTETHLHOCTH
37 |OTHOCHUTENBLHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BpEMEHH U COKpaleHue | 1
JUTAHBI
38 |DHeprus ¥ UMIYJIbC PEASATUBUCTCKOM YacTHUIIbI. CBSI3b MAacChl C SHEPTUCH 1 1
UMITYJIbCOM. DHEPIusi MOKOS
39 |KontponbHas padoTa «Ontrka. OCHOBBI CIIEHUALHOM TEOpUU 1 1




No Tema ypoka KonnuectBo yacoB Homarnee
n/n Bcero| Konrponsnsie || Ilpaktuueckue | 3a1aHHC K
paboTHI paboTHI clIenyromeMy
YPOKY
OTHOCHUTEIILHOCTI
40 | doronsl. @opmyiia [Tnanka. DHeprus U UMIyJIbc GoToHA 1
41 || OTkpeiTue u uccnenoanue horodrddekra. OnbiTer A. I'. CToneToBa 1
42 |3akonsl potodddexra. YpaBHenue DiiHmTerina 1 horodddekra. 1
«Kpacnas rpanuna» dportodddexra
43 | Tanenne ceera. Omprrsi I1. H. JleGenena. XuMudeckoe AeHCTBHE CBETa |1 [
44 |TexHUYEeCKHE YCTPONCTBA U MPAKTHYECKOE IPUMEHEHUE: POTOIIEMEHT, 1
(dhoToMaTUMK, COJTHEUHAs OaTapesi, CBETOIHO/T
‘45 ‘PGIHCHI/IC 3a/1a4 1o TeMe «DJIEeMEHThI KBAHTOBOI ONTHKNY H 1 H
46 |Mopens atoma Tomcona. OnbiTel Pe3epdopaa mo paccessHuio 0-4acTuil. 1
[Tnanerapnast Mozenb aToma
47 |MMocrynarel Bopa 1
48 ||M3myuyeHue U MorjoiieHne GOTOHOB MPH MEPEX0e aTOMa ¢ OJTHOTO YPOBHS 1
SHEPIryU Ha Apyrou. Buasl cnekTpoB
49 | BonHOBBIC cBOVicTBa yacTull. Bonubl ne bpoiinsa. KopmyckynspHo-BosHoBo# | 1
nyanu3M. CIOHTaHHOE U BBIHYKJICHHOE U3ITyUeHUEC
50 OtkpsiTHE pamuoakTuBHOCTH. OnBITHI Pezepdopaa mo onpeaencHmto 1
COCTaBa PAIMOAKTUBHOTO U3ITyUCHUS
51 (CaoiicTBa anbda-, 6eTa-, raMmma-u3aydcHus. Bimsaue pannoaktuBHocTH Ha || 1
YKUBBIC OPTaHU3MBI
52 (OtkpbITHE TPOTOHA M HeWTpoHa. M30TombL. Anb(a-pacmias. DneKTpoHHbIH 1 | 1
MO3UTPOHHBIN OeTa-pacnaa. ['aMMa-u3iydcHue
53 (DHeprus CBSI3U HYKJIOHOB B sijipe. SIepHbIe peakiuu. SIepHbIid peakTop. 1
[TpoGiteMBbl, IEPCIIEKTUBBI, SKOJIOTHIESCKHUE ACTICKTHI SICPHON SHEPTreTHKH




No Tema ypoka KonnuectBo yacoB Homarnee
n/m Bcero| Konrponsnsie || Ilpaktuueckue | 3a1aHHC K
paboTHI paboTHI clIenyromeMy
YPOKY
54 [DnemenrtapHbie YacTUllbl. OTKPBITHE MO3UTPOHA. METO bl HAOIOICHHS 1 1
perucTpaiuy 3IeMEeHTapHbIX yacThll. Kpyribrit cron « DyHaaMeHTaTbHbIE
B3anMo/ieiicTBUs. EnquHCTBO hr3nyeckoil KapTHHBI MEPay
35 | Bun 3B&3mHoro HeOa. Co3Be3us, ipKre 3BE3/bI, IUTAHETHI, UX BHIUMOE 1
nBkeHre. CollHeUHasi cUCTeMa
56 ||Comnite. ConmHeuHas akTUBHOCTD. McTounuk sueprun CoHIA U 3BE3]1 1
57 |[3BE3/1bI, UX OCHOBHBIC XaPAKTEPUCTUKU. 3BE3IBI TIIaBHOU 1
MocJe0BaTeNbHOCTH. BHyTpeHHee cTpoenue 3BE311. COBpeMEHHBIE
NPEJICTAaBICHHUS O IPOUCXOXKACHUH U 3BOFOIMK COJTHIIA U 3BE3]T
58 (Mueunsbiit [TyTh — Hama [Manaktuka. [Tomoxxenue u nmxenne CosHIa B 1
[anaktuke. ['anaktuku. YEpHbIE ABIPHI B SApaX TaJaKTHK
59 (Bcenennas. Pa3oeranue ranaktuk. Teopus bosbioro B3peiBa. PennkroBoe 1
u3y4eHue. MeraraiakTHka
60 (HeperenHblie mpoOIeMbl aCTPOHOMHUH 1
‘61 ‘KOHTpOJIBHaSI paboTa «3JIeMEHThI ACTPOHOMHH U aCTPODUZUKID) H 1 1 H
62 ||O0o0maromnuii ypok. Poib GU3MKH U aCTPOHOMUHU B SKOHOMHUYECKOH, 1
TEXHOJIOTUUECKOM, COIUATLHON M ATHUECKOM chepax NesITeTbHOCTH
YeIloBeKa
63 (O6o6marommmii ypok. Ponb 1 MecTo (pU3MKHM U aCTPOHOMUU B COBPEMEHHOM 1
Hay4YHOU KapTUHE MHpa
64 |O6o6marommii ypok. Ponb pusmueckoii Teopuu B popMupoBaHUm 1
npeCcTaBlIeHuH 0 (PU3NYECKON KapTHHE MHUpa
65 (O6o6marommii ypok. Mecto (hu3ndeckoi KapTUHBI MEPa B OOIIEM PSIILy 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUIN O TIPUPOJIC
66 (PesepBHBIN ypok. MarHUTHOE TI0JI€. DIEKTPOMArHUTHAS WHTYKITHSI 1




No Tema ypoka KonnuectBo yacoB ‘ Homarnee
n/m Bcero| Konrponsnsie || Ilpaktuueckue | 3a1aHHC K
paboTHI paboTHI clIenyromeMy
YPOKY
67 (PesepBubIii ypok. Ontrka. OCHOBBI CIICIIUAILHOW TEOPUU OTHOCUTEIbHOCTH || 1
68 |[Pe3epubiii ypok. KBaHTOBas hmsnka. DJIEMEHTHI aCTPOHOMHH U 1
acTpou3nKu

OBILIEE KOJIMYECTBO YACOB I10 ITPOT' PAMME 68 4 7




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA

» ®dusuka, 10 knacc/ Mskumes I'.41., bByxosues b.b., Cotckuit H.H. non penakmueit
[TapdentreBoit H.A., Akunonepnoe obuiectBo «M3narensctBo «IIpocsemienune»

1. BonkoB B.A. YHuBepcanbHbie MOypouHbie pa3padoTku mo ¢gusuke: 10 kimacc. — M.:
BAKO, 2009.

2. ®usuka. 10 knacc (moypounsie miansl) cocrasurens [.B. Mapkuna. — Boarorpan.:
U3aTEIbCTBO «Yuutenaby, 2002.

3. PeimkeBuu A.I1. Coopuuk 3aaau no ¢pusuke ais 10-11 kimaccoB cpeaneid mkosbl. — M.
[Ipocsemenue, 2013.

4. Coopnuk 3aaau no ¢pusuke: g 10-11 kinaccoB o011eo0pa3oBaTeIbHBIX YUPEKICHUM /

Cocr. I'.H. CrenanoBa. — M.: IIpocBemienue, 1995.

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. ®usuka. [Iporpammsl oOeoOpa3zoBarenbHbIX yupexaenuid. 10-11 kimaccbl. — M.

[Ipoceemenne, 2010

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
1.Ckaiitcmapt

2.Pemy erd
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