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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 06a30BOTO YpOBHS Ha YpPOBHE CpEAHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUW U TPeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTelbHOM MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Ttakxke c y4€toM eaepaibHOH pabouell MporpaMMbl BOCIUTAHHS U
KOHIICTIIIUY TIpenoiaBaHus yuyeOHoro mpenmera «du3uka» B 00pa3oBaTebHBIX
OpraHu3aIUAX Poccuiickoi denepanud, peATU3YIOIINX OCHOBHEIE
oOpa3oBaTebHbIE POTPAMMBI.

Conepxanue mporpamMmbl 10 (U3MKE HamNpaBieHO Ha (HOPMUPOBAHKE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyuaronmuxcs 10-11 xmaccoB mpu
oOyuyeHuu ux ¢usuke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JEATEIIbHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBercTBYeT TpeboBanusiMm OPI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METANpEAMETHBIM pe3yJbTaTam
OOy4eHHMs, a TaKKe€ YYUTBHIBAET HEOOXOAMMOCTHh peaTH3alMU MEKIPEIMETHBIX
CBA3€H (UBMKM C €CTECTBEHHO-HAy4YHbIMH YYE€OHBIMU TpenMeramu. B Heit
OMPENICNAIOTCS OCHOBHBIC 1IEJIM M3Y4YCHUSI (PU3MKKM HA YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus, IJIAaHUPYEMBbIE PE3yJbTaThl OCBOCHUS Kypca (DM3UKH: JTUYHOCTHBIE,
MeTarpeIMETHbIC, TPeIMETHbIE (Ha 0230BOM YPOBHE).

[Iporpamma no pusnke BKIHOYAET:

e TIUIAHUPYEMBIC PE3yJbTaThl OCBOCHUS Kypca (pu3nKu Ha 0a30BOM YpPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3yJbTaThI 110 TOJjaM 00YUYCHUS;

e coJiepKaHue yuyeOHOro npeameta «Du3nkay 1o rojam o0ydeHusl.

du3znka Kak Hayka o HauOozee OOIIMX 3aKOHAX NPHUPOJbI, BBICTyNas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHMUM 00 okpyxaromiem mupe. [IIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3YIOIINiA
JUUIS €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIECCOB U SBJICHUMN, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
dbu3myeckoir reorpadue u actpoHomuein. Mcmonb3oBaHWE W aKTHBHOE
npuMeHeHne (QU3MYECKUX 3HAHWM  OMpeAeNsieT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe IHEPreTuKkH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TIOJIYYEHHUsI HOBBIX MaTepHaOB C 3aJlaHHBIMM CBOMCTBAMM W JIPYTHX.
N3yuenne ¢u3nMku BHOCHUT OCHOBHOM BKJaJ B (OpPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydaronuxcs, B (opMUpOBaHUE YMEHH NPUMEHSTH
HAyYHBIA METO]I TO3HAHUS NP BHITIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBaHUH.

B ocHoBy kypca ¢u3ukm s YpOBHSI CpEIHEr0 o0O0IIero oOpa3oBaHUs
MOJIOKEH pAN HJIeH, KOTOpPbIE MOXHO pacCMaTpUBAaTh KaK MPUHLUIBI €ro
MOCTPOCHMUSI.



Hoes yenocmuocmu. B COOTBETCTBUU C HEH Kype SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX Pa3fenoB (DU3WKH, BKIFOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK M COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuan Kypca (pusuku
oObequHEH BOKPYr (QU3MUECKHX Teopuid. Bemymmm B Kypce SBIsSETCS
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U
noJie.

Hoes cymanumapusayuu. EE peanuzanus MpenrnoyiaraeT HCMIOJIb30BaHNE
TYMaHUTAPHOTO TOTEHIMANa (PU3NYECKOW HAyKWU, OCMBICICHHWE CBSI3U Pa3BHUTHSI
bu3uKkn Cc pa3BuUTHEM OOIIECTBA, a TakkKe C  MHUPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHUYECKUMU TIpoOIeMamu.

Hoess npuknaowoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosiaraet
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYCCKUX TMPHIIONKCHUIN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »skonocuzayuu peamusyeTcss TOCPEJICTBOM BBEIEHHUS DJIEMEHTOB
CONep)KaHMs, TIOCBAIMIEHHBIX OKOJOTHYSCKUM Tpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJOTHH, a TaKXe OOCYKICHUS
po0JIeM palioOHATBHOTO MIPUPOIOTIOIB30BAHMS U HKOJIOTHYECKON O€301MacHOCTH.

CrepHEBBIMU dJEMEHTAaMU Kypca (PU3UKHM Ha YPOBHE CPEIHEr0 OOIIero
oOpa3oBaHus SBIAIOTCS (pu3nMveckue Teopuu (GopMHUpPOBAHUE TMPEIACTABICHUN O
CTPYKTYpPE IMOCTPOCHHS (PU3HUECKOU TEOPHUH, POJU (HyHIAMEHTAIBHBIX 3aKOHOB U
NPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUM, JUIsI ONUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUM W
MIPOIIECCOB).

CHCTeMHO- e TEIPHOCTHBIN TIOAXO0 B Kypce (DM3UKH peamn3yeTcs MPekKIe
BCETO 3a CYET OpraHU3alMH IKCIICPUMEHTATBHOU ACATEIBPHOCTH OO0YYarOIIMXCH.
Jlnst  Ga3oBoro ypoBHSI Kypca (U3MKH — OTO HCHOJIB30BAHHE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB U JAOOpaTOPHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOIIUN CIUCOK YUYCHHUYECKHX
MpaKTUYECKUX paboT. BrIfeneHne B yka3aHHOM TMepedyHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JUISI KOHTPOJII M OIEHKH, OCYIICCTBJISETCS YYaCTHUKAMH
o0pa3oBaTeNBLHOTO TPOIlecca HCXOAS W3 OCOOEHHOCTEH TUTAHMPOBAHUSA U
ocHameHuss kaOuHera Qusmku. IIlpm d>ToM  oOecrieunBacTCs  OBJIAJICHHUE
OOYYarOIMMHUCS YMCHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPCHHS, HCCIICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB TIO IPOBEPKE
MIPEIIOKCHHBIX THITOTES.

Bonbioe BHUMaHWE YIENSETCS PEIICHUIO PACUETHBIX W KAaYeCTBEHHBIX
3amad. [Ipu 3TOM A1 pacU€THRIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHOM (DPU3UYECKON MOJIENbIO, O3BOJISIOIINE PUMEHSITh U3yYEHHbIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszferna Kypca, TaK U WHTETPHUPYS 3HAHUS W3
pa3HbIX pa3nenoB. [l KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OoOBbsICHEHHE TpOoTeKaHusi (U3MYECKUX SBJICHUM K TPOLIECCOB B OKPY’KAIOIIEH
XKU3HHU, TpeOyromue BbhIOOpa (U3MYECKONM MOJEIU Il CUTyallud HpPaKTUKO-
OpHUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanuamu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOecneyeHnio ydeOHoro rmpoiecca 0a30BBII YpOBEHb Kypca
(bU3MKK Ha ypOBHE CpeTHEro 00IIero o0pa3oBaHusl JOHKEH U3y4aThbCsl B YCIOBUSIX
MpeIMETHOr0 KaOuHeTa (U3MKUA WIM B YCIOBUAX MHTETPUPOBAHHOrO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IWKiIAa. B kabwHeTe (U3WKK TOJDKHO OBITH
HE0O0X0oMMOe J1abopaTOpHOE O0OOpYAOBaHUE JJIS BBINOJHEHUS YKa3aHHBIX B
nporpamMme 1o U3NKE YICHHUECKUX MPAKTHYECKUX padOT M JTEMOHCTPAIIMOHHOES
o0opy10BaHHE.

JleMoHCcTpalluoHHOE  00OpyJoBaHME (QOPMHUPYETCSI B COOTBETCTBUU C
MPUHITUIIOM MWHHUMAJIBHONH JOCTAaTOYHOCTH M 00ECIIEUMBACT IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMme 10 (U3UMKE KIIOUEBBIX JEMOHCTPAIMM IS
UCCJICIOBAHMUSI  MU3YyYaeMbIX  SIBIIGHUA W  TPOIECCOB, OMIHUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMEHEHUH.

JlabopatopHoe 00OpyJIOBaHHE [JIi YUYCHUYECKUX MPAKTHUUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIeunBacTCs B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYyX oOOydJaromuxcs. TeMaThudecKkue KOMIUICKTHI
7a00paTopHOTO O0OPY/IOBAHUS JOJKHBI OBITh TOCTPOSHBI Ha KOMILICKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX MPHUOOPOB, & TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUI.

OCHOBHBIMH HENIIMH U3y4YeHUs GU3UKH B 0011IEeM 00pa30BaHUM SIBIISIOTCS:

e (opmupoBaHue HHTEpeca U CTPEeMJICHHS OOYyYalOMUXCS K HAydYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHEC WX HWHTCIUICKTYalIbHBIX M TBOPUYECKHX
CITIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCJIEIOBATEIIHCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHHME HAyYHOTO MHUPOBO33PCHHUS KaK pe3yjbTaTa HW3Y4YCHUS
OCHOB CTPOCHHMS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMeHHUH OOBSCHATH SBJICHHS C HCIOJb30BaHUEM
(bU3MYEeCKUX 3HAHUH U HAYYHBIX JOKA3aTeIIbCTB;

e (opmupoBanue mpencTaBiICHUN O POIU (UBUKU ISl PAa3BUTHUS JIPYTHX
CCTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHre ATUX 1elield 00ecTieunBaeTCsl PelIieHueM CIEAYIOMNUX 3a1a4d B

npoliecce n3ydeHus: Kypca GU3MKU Ha YPOBHE CpeIHEro 00111ero 00pa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBl  3HaHUH 00  o0mux  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJTIOYAS MEXaHUKY,
MOJICKYJIIPHYIO  (PU3MKY, SJIEKTPOJAMHAMHUKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHMII TNPUMEHATH TEOPETUYECKHE 3HAHUS s
OOBsICHEHUS (PU3WYECKUX SBICHUW B TPUPOAE U IS TPUHITHUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peUICHUS pa3IUYHbIX 3a7a4 C SBHO 3a/IaHHOM
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3faHue PU3NYECKON MOJIeIU, aJIeKBaTHON YCIOBUSIM 3aJ1auH;

e TNOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIUIOB AEHCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAaMH CAMOCTOSITEIFHOTO TUTAHMPOBAHHS W TPOBEIACHHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAlW3a W HMHTEpHpeTanuu uHpopmammu,
OIIpEIENICHUS IOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJI1 Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha u3yuenune ¢usuku (0a30BbI YpOBEHb) HAa YpPOBHE CPEIHErO OOIIEro
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B He/eINI0), B
11 kmacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipenyaraembiii B mporpamme 1o (U3MKE TMEpedYeHb Ja0OpaTOPHBIX H
NPAKTHUECKUX padoOT SIBISIETCS PEKOMEHIOBAaHHBIM, YYHTENh [elaeT BBHIOOD
NpOBEJCHUS J1a0OpaTOPHBIX pabOT M OMBITOB C YYETOM WHIAMBUAYATbHBIX
O0COOEHHOCTEM 00yJaroInXCHl.



COJEPXAHUE OBYYEHMUA
10 KITACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT'O NMO3HAHUSA

®usuka — Hayka o npupoxae. HayuHble mMeToAbl MO3HAHUSA OKPYKAIOILIETO
mupa. Ponp dKkcnepuMeHTa W TEOpUM B IIPOLECCE ITO3HAHUS IPUPOLBL.
OKCIIEpUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX SIBIEHMM M mporeccoB. HayuHble THMIIOTE3BI.
duszuveckre 3aKOHbI U TEOPHUH. | paHUIBI MPUMEHUMOCTH (PUZNYECKUX 3aKOHOB.
[IpyHLIMI COOTBETCTBUS.

Pons m mMecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele U 1UGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIbIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTENBHOCTh MEXAHUYECKOTO ABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[Tepememnienue, CKOpPOCTh (CpeIHSISI CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHE MAaTEpUAIbHOW TOYKH, MX MPOEKIHMH HAa OCU CHCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHu U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJIMHENHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMeIIecHus
MaTepUaIbHOW TOYKH OT BPEMEHHU.

CBoOosHOE najfieHue. Y CKOpeHre CBOOOHOTO MaeHUS.

KpuBonuneitHoe  nBmkeHue. [[BmkeHMEe  MaTepualbHOM  TOYKH IO
OKPYKHOCTHU C IIOCTOSHHOMW IO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHNHAS
ckopoctk. [lepuon u gacrora oOpamienus. LleHTpocTpeMuTensHOE YCKOpEHUE.

TexHuyeckre yCTpPONCTBA W MPAKTUUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSJOB, LICTIHBIE U PEMEHHBIE TIEpEJavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALMS KUHEMATHYECKUX XapaKTePUCTHUK
JIBYKCHUS.

[IpeoOpazoBanue ABMKEHUH C UCTIOH30BAHUEM ITPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yX€ U B pa3peskeHHOM ITPOCTPAHCTBE.

HaGnronenue aBuxeHus: tena, OpOUIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaIeHUSI.

Hanpagiienue CKkopocTH NpH IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenne HEPABHOMEPHOTO ABMIKEHHS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXKIY IyTSIMH, NPOWICHHBIMH TEJIOM 3a
MOCJICIOBATEIbHBIE PABHBIE MPOMEKYTKM BPEMEHH IPU PABHOYCKOPEHHOM
JIBUKEHHUH C HAYaAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue nBmxeHus Tea, OpoIeHHOT0 TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocurensHOCcTH  [ammnes. llepBeii  3akoH  Hbrorona.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoit 3akon HeroToHa
JUI MaTEpUAIIbHOM TOUKHU. Tpetnit 3aKkoH HbroTOHA 111 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuina Tskectu. llepBas kKocmmuyeckas
CKOPOCTb.

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

Tpenue. Bunsl Tperus (mokosi, ckoiibxeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUs U cuiia TpeHus nokosi. Koaduuuent tpenus.
Cuna conpOTUBIICHUS MPH IBUKECHUU TEJA B )KUIKOCTH WU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHNE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaileHus. I[lmedo cumel. YcnoBus
pPaBHOBECHUS TBEPIOIO TEA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHHUE: MOIUIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepum.

CpaBHEHME MACC B3aMMOJICUCTBYIOIINX TE.

Bropoii 3axkoH HproToHa.

N3mepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT JiepopMaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NMOABEME U MTAJICHUU.

CpaBHEeHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

VYcioBus paBHOBECUS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yuenue nprxenus Opycka o HaKJIOHHOM MJIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTH CUJI YNPYTOCTH, BO3HUKAIOIIUMX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT uX Aedopmaluu.

UccnegoBanne ycinoBUl paBHOBECUS TBEPJAOrO TeEla, HMMEIOUIETO0 OCh
Bpall[CHUS.

Tema 3. 3akoHnvl coxpaneHusn ¢ MexaHuke

NMmnynbc MarepuasbHOM TOYKM (TeNa), CHUCTEMbl MaTe€pUalIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HMMITYJIbCA TENA. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBUKEHHE.

PaGoTa cuibl. MOIITHOCTB CHITHI.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 HM3MEHEHUU
KUHETUYECKOU SHEPTUU.

[ToTreHuuanbHas SHEPrusl. [ToreHuuansHas SHEprus yIpyro
nepopMmupoBaHHoil  mpyxkuHbl. [loTeHiuanbHass SHeprust Teda  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[loTennumanpHple W HEMOTEHIMaNbHbIe  cwibl.  CBsi3b  pabOThHI
HEMOTEHIMAIBHBIX CUJI C MU3MEHEHHEM MEXAHUYECKOW HSHEPruu CHUCTEMbI TEI.
3aKOH COXpaHEHUSI MEXaHUUECKON IHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuyeckre yCcTpOMCTBA M NPAKTUUECKOE NMPUMEHEHUE: BOJOMET, KOIEp,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITyJIbCa.

PeakTuBHOE IBMKEHHE.

[lepexoa NOTEHUHATBLHON SHEPTUN B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padonvl

N3yuenne abCOMIOTHO HEYMPYroro yjapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

UccnenoBanue cBsi3u pabOTHI CUITBI C U3MEHEHUEM MEXaHMUYECKOW DHEPTrUu
TeJia Ha MPUMEPE PACTSHKEHUS PE3MHOBOIO JKI'yTa.

Pa3nen 3. MoJieky asipHas (pu3uKa U TEPMOJUHAMUKA
Tema 1. Ocnoevt MoneKynapHo-KuUHemu4ecKkoll meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep ABWKEHHUS U
B3aUMOJICMCTBUSI YaCTUIl BellecTBa. MOJENIN CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Moseky. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ msmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanmpHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJIAPHO-
KMHETHYECKOW TEOpUHU HJcalbHOro rasza. AOCOIIOTHas TemIeparypa Kak mepa
CpEIHEN KWHETHMYECKON SHEPruy TEIUUIOBOTO JBWXKEHHsS dvacTull raza. [llkama
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHaeneeBa—KiamnepoHa.
3akon JlanbToHa. M3omporiecchl B UCaIbHOM Ta3e C MOCTOSIHHBIM KOJWYECTBOM
BemiecTBa. [ paduueckoe mpencTaBiIeHUE H30MPOILIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME JHUCKPETHOE CTPOEHUE BELIECTBA, (oTorpaduu
MOJIEKYJ OPTaHUYECKUX COCTMHEHUN.

OneIThl 10 TU(PPY3UN )KUIKOCTEN U ra3oB.

Monenb 6pOyHOBCKOTO JABUKCHHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOTY IaBICHUS Ta3a HA CTEHKU COCYIA.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHHE COCTOSHUS HJI€aJbHOIO Trasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

Onpenenenne Maccbl BO3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHHUM
00bE€Ma KOMHATHI, JABJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanre 3aBUCUMOCTU MEXKTY MTapaMeTpaMu COCTOSTHUS pa3pekKeHHOTO
rasa.

Tema 2. Ocrosbl mepmoouHamMuKu

TepmonnHamuueckass cucrema. BHYTpeHHSI SHEPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U cIOCO0BI €€ n3mMeHeHus. KonmmuecTBo TemioTel U pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJEaIbHOro  Tra3za.  Buael  Teronepenayw:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3JIy4eHUE. Y IeJIbHAsl TEIUIOEMKOCTh BEILIECTBA.
KosnuecTBo TEIIOTHI pH TEIIONEpEaaye.

[Tonsatne 006 amuabaTHOM mpouecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKH K u3omporeccaMm. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

Bropoii 3akoH TepMmoamHamuku. HeoOpaTuMocTh TpoIecCOB B MPHUPOJIE.

TennoBble MamuHbL. [[pUHIUIIBI 1EMCTBUS TEIJIOBBIX MAIIWH.
[IpeoOpazoBanusi »HEPrUM B TEIUIOBBIX MamuHax. KoadduimeHt mone3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosd@uimeHT mosie3HOro
JEUCTBUS. DKOJIOTHIECCKUE TPOOIEMBI TEIIIOIHEPTETHKH.



TexHuyeckue ycTpoWCTBA M NPAKTHUYECKOE TPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBON XONOAWILHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpPrUM Tella MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKK W3 OYTBUIKM TMOJA JACUCTBHEM CXATOro BO3/AyXa, HarpeBaHue 3dupa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOACMOHCTPALINSA).

N3meHeHue BHyTpeHHEN S3HEPTuu (TeMIiepaTyphl) Teja Mpu Teruionepeaaye.

OnpiT 1O aanabaTHOMYy pAaCUIMPEHUI0 BO3ayXa (OMBIT C BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoit TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHUsI, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabonul

N3mepeHne ynenbHON TEIUIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuecmea. Pazoevle nepexoovl

[TapooOpa3zoBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONIOTHas U
OTHOCUTEJbHAS BIIAXHOCTh BO31yXa. HacelmieHHBIM mnap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHU30TPONUS CBOMCTB
kpuctaiuioB. Kuakne xpucrtambel. CoBpemeHHble Martepuansl. [lmaBneHue wu
KpUcCTayuIM3anus. Y AelbHas TerioTa miasyienus. Cyoaumanus.

YpaBHeHUE TEMIOBOTO OanaHca.

TexHuuecKkue yCTpOMCTBA M MPAKTHYECKOE NPHUMEHEHHUE: TUIPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU IMOTYYEHUS COBPEMEHHBIX MaTEpHUAJIOB, B
TOM YHCJI€ HAHOMATEpUaIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMlCTBa HACBIIICHHBIX apOB.

Kunenue npu NOHWKEHHOM JIaBJICHHUH.

Cnoco0bl U3MEPEHHUS BIAKHOCTH.

HabGntonenue HarpeBaHus U MIIaBJICHUS] KPUCTAJUIMYECKOTO BEIIECTBA.

JlemoHCTpauus KpUCTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3MepeHne 0OTHOCUTENIBHOM BIIa)KHOCTHU BO3/1yXa.

Paznen 4. DnexkrpoauHaMuka
Tema 1. Inekmpocmamuka
OnekTpu3anus Tel. OJNeKTpuyYeckud 3apsa. JIBa Bua 3IEKTPUUYECKHUX
3apsinoB. [IpOBOIHMKM, OUANEKTPUKM W TMOJYNPOBOJHUKU. 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsia.
Bzaumopeiictue 3apsaaoB. 3akoH KynmoHa. TodedHbI 3JIEKTpUUECKUNA 3apsi.
Onextpuyeckoe nose. Hanpsok€HHOCTH anekTpudeckoro mostst. [TpuHoun



CYyNEPHO3ULIUN AIEKTPUYECKUX MoJel. JIMHUM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
TIOJISL.

PaGora cun  anekrpocratmyeckoro  moisig.  I[lorennuman.  PasHocTh
MOTEHUUAJIOB. [IpOBOOHUMKM W AWANEKTPUKH B DIIEKTPOCTATUYECKOM MOJIE.
Jlvanexkrpryeckast MpOHULIAEMOCTb.

OnextpoémkocTh. KoHgeHcaTop. DIeKTpOEMKOCTh MJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsiKEHHOTO KOHJIeHCaTopa.

TexHuyeckre yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUYECKAasl 3alllUTa, 3a3€MJIEHUE 3JIEKTPONpPUOOPOB,
KOHJICHCATOpP, KONIMPOBAJIBHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M NPUHITUIT AEUCTBHUS DJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BAHHBIX TETT.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM TOJIE.

DIeKTpOoCTaTHUECKas 3alUTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOMIaAH
IJIACTUH, PACCTOSAHUS MEXIY HUMHU U TUAJIEKTPUIECKOU POHUIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOPa.

Yuenuueckuii sxcnepumenm, n1abopamopsie padonvl

N3mepenue anekTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosnnsiit 31ekmpuueckuiit mox. Toku 6 paznuunvix cpedax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHMS BJIEKTPHUUECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSHHBIN TOK.

Hanpsbxenue. 3akon OMa Jy1st yyacTka Lelu.

DJIEKTPUYECKOE CONPOTUBIIEHUE. Y IEIBHOE COINPOTUBIICHHE BEILECTBA.
[TocnenoBaTenpHOE, NapAJLIEIbHOE, CMEIIAHHOE COEANHEHNE ITPOBOTHUKOB.

PaGota »anextpuueckoro Toka. 3akoH JDxoyns—Jlennma. MormHOCTE
AIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBUKYIIAsl CHJia MU BHYTPEHHEE COMPOTUBJIIEHUWE UCTOYHUKA TOKA.
3akon Oma Ji71s1 TOJTHOM (3aMKHYTOM ) AsekTpuueckoi nenu. KopoTtkoe 3aMbIKaHUeE.

ONEKTpOHHAasT  MPOBOAUMOCTh  TBEPABIX  METAJIOB.  3aBUCHUMOCTD
COIIPOTHUBJICHUS METAJUIOB OT Temneparypbl. CBEpXIIPOBOIUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JICKTPOHHBIX MTYYKOB.

[TomynpoBOAHUKH. CoOcTBeHHas " MpUMECHAas  MNPOBOJAUMOCTH
noTynpoBoHUKOB. CBoicTBa p—N-niepexonaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M paciuiaBax  3JIEKTPOJIUTOB.
DNEKTpOIUTHYECKAs! AUCCOIUALIUS. DIEKTPOJIU3.



OnexkTpuyeckuid TOK B raszax. CaMOCTOATENBHBII W HECAMOCTOSTEIbHBINA
paspsa. Monnus. [1nazma.

TexHuUecKkue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: aMIIEpMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHUKH TOKa, ODJIEKTPOHArpEBAaTEIbHbIE IPUOOPHL,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH JUO/,
TEPMHCTOPHI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN THO/, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne cuibl TOKA U HAIPSKEHHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI HUJIUHAPUYECKUX IIPOBOJHUKOB OT JUUIMHBI,
IUIOLIAAM MOMEPEYHOr0 CEYEHUSI U MaTepHaIa.

CMelanHoOe COeIMHEHNE IPOBOAHUKOB.

[Ipsamoe w3MepeHHe JIEKTpOIABMXKYyIIeH cwibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTB COITPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoii pa3psia v MPOBOAUMOCTD BO3AYXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHue cMEIaHHoro COeTMHEHHS PE3UCTOPOB.

N3mepeHne 3IeKTpOABUKYILEH CHIIBI UCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue smekTposusa.

MexnpeaMeTHble CBSA3H

N3yuenue kypca ¢uszuku 6azoBoro ypoBHs B 10 kiacce ocyliecTBisieTcs ¢
Y4E€TOM COJAEPIKATEIBHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTEMaTHKH,
OMONOTHH, XUMUH, Teorpadrl U TEXHOJIOTHH.

Meowxcnpeomemuvie nousimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, Hay4YHbIH (akT, rumote3a, (u3nyecKas BEIWYMHA, 3aKOH,
Teopusi, HAOJIIOACHHUE, IKCIEPUMEHT, MOJEIIMPOBAHNE, MOJIE]b, U3MEPEHHE.

Mamemamuxka: pelmieHue CUCTEMBbl ypaBHEHUM, JIMHEWHass (QyHKIMS,
napabona, runep0oiia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMHU Ha OCH KOOPJIMHAT, CI0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe JBWKEHUE B KMBOW mpupoze, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIIONEpPEayH, TEIIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B )KUBOM MpUpPOIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEN U



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJUTHYECKAs IUCCOLMALU,
rajJbBaHUKA.

l'eocpaghus: B1a)XHOCTH BO3]lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABW)KEHUN C HCIOJb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHUS B TEXHUKE, NOAIIWITHUKH, HCIOJB30BAHWE 3aKOHA COXPAHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET M JpPYrHE), JBUIATEb BHYTPEHHETO
CrOpaHus, napoBas TypOHHA, OBITOBOW XOJOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IIOJIy4CHUS] COBPEMEHHBIX MAaTE€pHaloB, B TOM YKCIE HAHOMAaTEpHAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHbBIC pUOOPBHI,
ANIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Pasznen 4. DnekTpoauHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUA

IlocrossHHBIE ~ MarHuThl.  B3auMonencTBHE  IIOCTOSHHBIX ~ MArHUTOB.
MarnntHoe mone. Bektop MarHuTHOM uWHAYKIMH. [IpuHnun cynepno3nnnu
MAarHATHBIX MOJieW. JIMHMM MarHWTHOM MHAYKUMU. KapTWHA JNWMHWKA MarHUTHOU
WHIYKIWH MOJIA OCTOSHHBIX MATHUTOB.

MarnutHoe moJie TIPOBOJAHMKA C TOKOM. KapTuHa JMHUN HHIYKIUHA
MAarHuTHOTO TOJIS JUIMHHOTO IPSMOIO IIPOBOJHMKA M 3aMKHYTOI'O KOJIBLEBOTO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuiia Amnepa, e€ MOJlyJib ¥ HalpaBJICHUE.

Cuna Jlopenua, €€ MOIyJib M HaIIpaBJICHUE. [[BUKEHNE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJIHOM MarHUTHOM MoJjie. Pabora cumsl Jlopenta.

SBneHne DNEKTPOMAarHMTHOM WHAYKUMU. [IOTOK BekTOpa MAarHUTHOM
WHIYKOUU. OJIEKTPOJABHKYILAs CUJAa WHIAYKIUU. 3aKOH DSJIEKTPOMAarHUTHOM
nHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe ImoJie. OJCKTPOABIKYILAS CWia HUHAYKIWU B
IIPOBOJAHUKE, IBMKYILEMCS IIOCTYIIATEIBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHOyKTUBHOCTh.  fIBI€HME CAaMOMHAYKLIMH. OJIEKTPOIABHXKYIAs CHJIA
CaMOWHIYKLIMH.

OHeprusi MarHUTHOI'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpoHCTBA M NPAKTHUYECKOE NPUMEHEHHE: IOCTOSHHBIE
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOJABUraTENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS I1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO IMy4YKa MATHUTHBIM TOJIEM.

JIMHUY MHIYKIIUY MAarHATHOTO TIOJIS.

B3anmonenicTBre AByX MPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JenctBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBieHME 3NEKTPOMArHUTHON UHIYKIIUU.

[IpaBuino Jlenua.

3aBUCUMOCTh 3JIEKTPOJIBHXKYILEH CUJIbI UHAYKIIUU OT CKOPOCTU M3MEHEHHS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIIHH.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3yyeHne MarHuTHOTO MOJISt KATYIIKHA C TOKOM.

HccnenoBanne AeHCTBUA MOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBICHUS 3JIEKTPOMArHUTHON WHTYKIMH.

Paszgeu S. KoJsieOanusi ¥ BOJITHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHyle Konedanus

Konebarenbnass  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUSI.
["apmonnyeckue konebanus. [lepuon, wacrtora, amrmumryaa u (aza xoieOaHUN.
[IpykVHHBIN MasTHUK. MareMaTU4eCKU MasiTHUK. Y PaBHEHHE TapMOHUYECKUX
koJiebanuid. [IpeBpaiieHue HEPrun Mpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbuplii KOoHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJI€OaHUSI B
UJeaJbHOM KO0JIEOATEIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHUYECKUMU W
AJIEKTPOMArHUTHBIMU Kosiebanusimu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUs
HHEPTUU B UJCATHLHOM KOJIeOaTEIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoueOaHUAX. BbIHYK/IEHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIHyKI€HHbIE 3JIEKTPOMArHUTHbIE KOJIeOaHuUsl.

Ilepemennbiii  TOK. CHHYCOMZANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIUTYAHOE U JCHUCTBYIOIIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaada U NOTPEOICHUE FINEKTPUUECKOM
HHEPrur. DKOJIOTUYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPHUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TUHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoaeOATeIbHON CUCTEMBI (MIPY>KUHHBIN WU
MaTeMaTUYECKUI MasiTHUK).



Hab6nronenue 3aTyxaromux KoJie0aHui.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJIGOAHUM.

HaOnronenue pezoHanca.

CB0oOOIHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHMUs.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUS] OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu TOCIIENOBATENBHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Moenb TMHUY IEKTPOIIEPEIaAuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

WccnenoBanue 3aBUCMMOCTH TIEPHOJIa MaJIbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

UccnenoBanne nNepeMEHHOr0 TOKAa B LENM W3  MOCIEA0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAHUMHbBLE B0JIHbL

Mexannueckrne BOJIHBL, yClIoBHsS pacnpoctpaneHusa. Ilepuon. Ckopocthb
pacrpocTpaHeHuss U JUiMHA BoJIHBL. [lomepeuHble W MOPOJOJBHBIE BOJHBI.
HuTtepdepenius u nudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3YyUYECHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anmektpomarautHoi BosnHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOJspHU3aus, Tupaxius,
unTepdepenius. CKopocTb dIEKTPOMATHUTHBIX BOJIH.

[Ixana >MeKTPOMArHUTHBIX BOJIH. [[puMeHEeHUE 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI pAaUOCBS3U U TENEBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH Cpeabl.

TexHuyeckre yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIULMHE, pajap,
panuonpuEéMHHUK, TeJIEBU30p, aHTeHHA, TeiaedoH, CBU-neyn.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpPOCTPAaHEHHUE MTOTIEPEYHBIX U MPOI0THHBIX BOJIH.

Kone0Gmroieecst T€J10 Kak HICTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue unrepdepenimm u 1udpakiuy MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HaGnronenue cBsizu TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU U
4aCTOTOU KOJICOaHHI.



UccnenoBanne  CBOWCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpa)KECHHE,
peIOMJICHUE, TOJIsIpu3anus, nudpakius, nHTepPepeHITHs.

Tema 3. Onmuka

['eomerpuueckas onruka. [IpsmMonuHelrHOE pacOpoOCTpaHEHHE CBETA B
oaHoOpo iHOM cpene. JIyd cBera. ToueUHbI HCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoenue nzoOpaxeHuit B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yroa MOJHOIO
BHYTPEHHETO OTPAKECHHSI.

Hucnepcus cseta. CloxHBbII cocTaB 6enoro ceera. L[Ber.

CoOuparomie u pacceuBaroimve JuH3bl. ToHkas JnuH3a. DOKyCHOE
pacCTOsIHME M ONTHYECKas CHjlia TOHKOW JuH3bL. [locTpoeHne u3o0pakeHui B
COOMPAIOIINX U pacceuBaroluX JHH3aX. DopMyna TOHKOW JIMH3bI. YBEIUYEHUE,
JlaBaeMoO¢€ JIUH30H.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BonnoBass ontuka. HWurepdepeniuss cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBus HaOMIOJEHWS MAaKCUMMyMOB M MHUHHMYMOB B HHTEpP(EpPEHIIMOHHOU
KapTUHE OT JIBYX CUH(}A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YCJIOBHE HaOII0ICHUS
IJIaBHBIX ~MakCUMyMOB TIpM  MaJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOCTBA M MPAKTHUECKOE NPUMEHEHHE: OYKH, JIyna,
doToamnmapar, TPOEKIIMOHHBIA arapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMOJIMHEHOE PpPACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue NpuOopsI.

[TonHOE BHYTpeHHEe oTpaxeHue. Mojienb CBETOBO/IA.

HccnenoBanre cBOWCTB M300paKeHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6nronenue nudpakium ceera.

HaOGmronenue nucnepcuu cBera.

[TonydyeHue crekTpa ¢ TOMOIIBIO MPU3MBI.

[Tomy4enue crekTpa ¢ TOMOIILI0 TUGPAKITMOHHON PEIIETKH.

HaOnronenue nossipuszanuu CBETa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padonul



W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.
HccnenoBanue CBOKWCTB M300paXKeHUI B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cienMaJIbLHONH TEOPUU OTHOCUTEILHOCTH

['panuibl  NPUMEHHMMOCTHM  KJIACCHYECKOM  MexaHuku.  lloctynatel
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHHU M COKpAICHHUE
JUTUHBI.

DHeprus U UMITYJIbC PEISITUBUCTCKON YAaCTHUIIBI.

CBsI3p MacChl C JHEPIUEH U UMITYJILCOM PEIIATUBUCTCKOM YaCTHULIbL. DHEPTUS
ITOKOS.

Pasznen 7. KBantoBasi pusuka

Tema 1. Inemenmul K6aHmM 060U ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpruu HOTOHA C €r0 YaCTOTON. JHEPrus
U UMITYJIbC (POTOHA.

OtkpsiTue u uccnegoBanue poroddpdexra. Onwitel A. I'. CToneroBa. 3aKOHbI
dboroaddexra. YpaBHenue DiinHmreiHa s Gotorddekra. «KpacHas rpaHunia»
dboToaddexra.

JHaBnenne ceera. OnbiThl [1. H. JIeOGenena.

XHUMHUYeCKoe JeHUCTBHE CBETA.

Texnuueckne yCTpONCTBa W MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAsT OaTapesi, CBETOIUOI.

Jlemoncmpayuu

doTo3dQdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENTHETO GhoTodPdexTa.

Ceeroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO o -4acTHII.
ILmanerapnas moxens aroma. Ilocrymarel bopa. M3nydeHwe u moriomieHue
(GOTOHOB MpU NEpexoAe aToMa € OJHOTO YPOBHSI AHEPruud Ha Apyrou. Bumsi
crekTpoB. CHEKTp YpPOBHEUN 3HEPruu aToMa BOJIOPO/IA.

BonnoBeie cBoiicTBa yactuu. Bonnsl ne bpoitnsa. KopnyckynsipHo-BoiHOBOM
JTyaiu3M.

CHOHTaHHOE U BBIHYXJEHHOE U3ITyYCHUE.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOIN), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopens onsita Pezepdopra.
OnpeneneHue AJIMHBI BOJIHBI Ja3epa.
HabGmronenue nuHeRvyaThiX CIIEKTPOB U3ITYUCHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
HaGmronenue TMHeNIaToro cuekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JI0KA3bIBAIOUIUE CIIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbIiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paavoakTUBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3IIy4yeHHUs.
BnusHne paagri0aKTUBHOCTH HA KHUBbIE OPTraHU3MBI.
OtkpeiTHEe npoTOHAa W HelTpoHa. HykinonHas Mopens snpa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio saapa. M30Torsbl.
Anbda-pacnan. OJIEKTPOHHBIM U TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHre. 3aKOH paJOaKTUBHOIO pacraja.
OHeprus CBsA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT macchl sipa.
Snepnbie peakuuu. /lenenue u cUHTE3 AI€EP.
Anepnsbiii peaktop. Tepmosiaepusiii cunate3. [Ipo0iaeMbl U MEepPCIeKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJOTMYECKHUE aCIIEKThI IIEPHON SHEPTETHUKHU.
DnieMeHTapHble YacTUllbl. OTKPBITHE ITO3UTPOHA.
MeTop1 HaOTIOIEHUS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHIL.
@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3nyecKoil KapTUHBI MUPA.
TexHuyeckue yCTpoWCTBa M MPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, siepHbIil peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CU€TYrK MOHU3UPYIOIIHNX YACTHII.
Yuenuueckuii sxcnepumenm, n1abopamopsie padonvl
HccnenoBanre TpekoB YacTHil (10 TOTOBBIM oTOrpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

OTarnbl pa3BUTHS aCTpoHOMUU. [IpuKiagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3mus, sSpKue 3BE3NBI, TUIAHETBI, UX BHIUMOC
JIBHOKEHHE.

ComnHeunas cucrTema.

Connne. ComHeyHasi akTUBHOCTh. McTtouHuk sHepruu CoyiHITA W 3BE3I.
3BE3/bI, UX OCHOBHBIE XapaKTEpUCTHKHU. JlMarpamma «CHEKTpalbHBIA KJlacC —
CBETUMOCTB». 3BE3/bI TJIABHOM IIOCIEIOBATCIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETHMOCTB» JIJIs1 3BE3]] IJIaBHOM MOCIIeI0BaTeIbHOCTH. BHYTpEeHHEee cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN U 3BoIronuu CosHIa U
3BE3]1. DTaIlbl )KU3HU 3BE3].

Muieunsiii I[lyTe — Hama ['amaktuka. [lomoxenuwe u aBwxkeHue CoiHIA B
lNamaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B SIpax
raJaKTHUK.

Bcenennas. Pacuiupenue Beenennoil. 3akon Xa00mna. Pa3zOeranue ranakTuk.
Teopus bonemoro B3peiBa. PennkroBoe nsimydyenue.

Macmirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOntonenusi HeBOOPYKEHHBIM TJIa30M C HCIMOJIb30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs MOJI0XKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3us1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3IBI.

Hab6nronenus B Teneckon Jlynsl, miianer, Mueunoro Ilytu.

O6o0maronee NOBTOpPeHNE

Pony Qusuku u acTpoOHOMHUM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax NeaTebHOCTH YEIO0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMUHU B COBPEMEHHOU HAy4YHON KapTHHE MUPA, pojib (PU3UUECKON TEOpuun
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (PU3NYECKOW KapTUHE MHpaA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexknpeaMeTHble CBS3U

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBiseTcs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBI3€M C KypcamMu MaTE€MaTHKH,
OHOJOrMU, XUMUH, T€Orpa(uu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, Hay4YHBIM (akT, rumore3a, Qu3nyeckas BEJIUYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pemwieHWE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl U MX MPOCKIHUH HA OCU KOOPIWHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIUH, TMPU3HAKK TMOJ00US TpPEYTroJbHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TIOCKUX (Puryp u 00bEMa Ted.

buonoeus: »nextpuueckue SBICHUS B KUBOM MpuUpone, KojedaTrelbHbIe
JIBVKCHUS B KUBOW MPUPOIEC, ONTUUYECKUE SBIICHUS B KMBOM NMPUPOAE, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBbI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPABIX
TeJI, MEXaHW3Mbl OOpa30BaHUS KPUCTALINYCCKON PEIIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpaghus: MarHWTHBIE TONIOCA 3€MJM, 3aJ€KH MArHUTHBIX pYI,
dboToChEMKA 36eMHOM TTOBEPXHOCTH, MPEICKA3aHNUE 3eMIICTPSICEHUH.

Texnonocus: JIMHAM BJEKTPONEpeNad, TIEHEpaTop IEPEMEHHOTO TOKa,
JIEKTPOJBUTATENb, WHIAYKIMOHHAs II€4b, pajgap, paavoONpPUEMHUK, TEIEBU30D,
antenHa, tenedon, CBY-meub, MpoeKIMOHHBIA ammapar, BOJOKOHHAs OITHKA,
CoJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mnpeamera «du3mka» HAa YpOBHE CpPETHETO OOIIEeTro
oOpaszoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOCCIICUHUTH JOCTIKCHHE CJICIYIOIIHUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS y4eOHOTO npeamMera « PDu3nKa» TOIKHBI
OTpakaTb TOTOBHOCTH M CIIOCOOHOCTh OOYYalOImUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMENH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPaJWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIMPEHUE XU3HEHHOTO
OTIBITA W OTIBITA JESATEILHOCTH B IMPOIECCE PeaIM3allii OCHOBHBIX HaIPaBJICHHUM
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMH 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUHCKOTO OOIIECTRA;

OPUHATHE  TPAAUIIMOHHBIX  OOIICUETIOBEYECKUX TYMAHUCTUYECKHX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBLHOCTh B MHTEpPECaX TPaKIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYTPABJICHUH B 00pa30BaTEIbHON OpraHU3aIlNH;

yMEHHUE B3aMMO/JIEHCTBOBATH C COIUATBHBIMA UHCTUTYTAMHU B COOTBETCTBHUH C
X QYHKITUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCThH K TYMaHUTAPHOUM U BOJOHTEPCKOM JCSITEIBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUNCKOM TPakIaHCKOH HUJICHTUYHOCTH,
NaTPUOTHU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JTOCTHKCHUSIM
POCCHICKUX YUEHBIX B 001acTU (PU3UKH U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllUIO W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTH YYEHOT0;

OCO3HAHME JJUIHOTO BKJIa/Ia B OCTPOCHHUE YCTOMYHUBOTO OYIyIIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMUS:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl 3CTETUKY HAyYHOI'O TBOPYECTBA,
npucyiero Gu3nIecKoi HayKe;



5) TpyA0BOro BOCIIUTAHMS :

MHTEpPEC K PA3IMYHBIM cdepaM Npo(hecCHOHATbHON NEATEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOP
Oyay1iei mpodeccruu U peaan30BbIBATh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(Gu3MKHN Ha TPOTSHKEHUH BCEH KU3HU;

6) IK0JI0THYECKOT0 BOCTIMTAHHSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIO0AIBHOTO
XapakTepa dKOJOTHYECKHUX MPoOieM;

IUTAHUPOBAHUE U OCYILECTBIICHUE JCHUCTBUI B OKPYIKAIOIIEH Cpezic HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHne OIbITa JEATEIBHOCTH SKOJIOIMYECKONW HAIPaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH 10 QU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHME IIEHHOCTH HAY4YHOW JESITEIbHOCTH, TOTOBHOCTH B IIpOIIecCe
u3ydyeHus: (UBUKU  OCYIIECTBISATh MPOEKTHYD W HCCIEI0BATEIIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA
ba3zoBble joruueckue aAecTBu:
CaMOCTOSATENIbHO  (OpPMYJIMPOBAaTh U aKTyaJlU3UpoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LENU ACATEIbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTECPUH HX
JIOCTHXKECHUS,
BBISBJIATH 3aKOHOMEPHOCTM W  MPOTHBOPEYUS B  PACCMATPUBAEMBIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHUS MPOOJIEMBI ¢ YYETOM aHAIHM3a WMEIOIIMXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ACATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
L[EJISIM, OLICHUBATh PUCKU MOCIEACTBUM AEATEIbHOCTH,
KOOPJAVUHUPOBATh U  BBINOJHATH PpabOTy B YCIOBUSIX  PEAIBbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHHE IIPH PEIICHUH )KU3HCHHBIX ITPOOJICM.
Bba3oBble uccienoBaTeabCcKue JeCTBHUA:

BJIaIeTh HAYYHOU TEPMHUHOJIOTUEH, KIIOYEBBIMU MOHATUAMH U METOJaMU
bu3nuecKoil HayKu;



BJIa/IETh HABBIKAMU Y4EOHO-MCCIEA0BATEIHCKON U MPOEKTHOM IeATEIbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY
METOJIOB peleHMs 3a7ad (PU3MUECKOro COAEp)KaHUs, MPUMEHEHUIO Pa3IMYHbIX
METOJI0B IO3HAHUS;

BJAJE€Th BUJAMH JEATEIBbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALINY, TPEOOPA30BAHUIO W IPUMEHEHHMIO B Ppa3IMYHBIX YUYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IIPU CO3AAHUU YUYE€OHBIX POEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh TPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyalM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Yy €€ pEeLICHUs, HAXOAUTh apryMEHTHI IS JOKa3aTelIbCTBA
CBOMX YTBEPXK/ICHUH, 3a]]aBaTh IApaMETPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBaTh TIOJYYEHHBIE B XOJ€ PpEIICHUS 3aladdl pe3yibTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIOBUSIX;

CTaBUTh M (HOpPMYJIHMPOBaTH COOCTBEHHBbIE 3aJadyd B 00pa30BaTEIbHOU
JESITEIIbBHOCTH, B TOM YUCJIE IPU U3YYEHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUA MO (QU3MKE B MPAKTUYECKYIO 0O0JacTb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE UJIEH, TIPEATIaraTh OPUTHHAIBHBIC TIOIXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOIYCKAIOIINE albTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIa/ICTh HaBBIKAMH TMOJY4YCHHS WH(GOPMaIUU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITENIHO OCYIIECTBISTh TOUCK, aHAJN3,
CUCTEMAaTH3allMI0 U WHTEpIpeTaluio MH(OPMALUK Pa3IUYHbIX BUAOB U (opM
IpECTaBICHNUS;

OLIEHUBATh IOCTOBEPHOCTH HH(OPMAIIUY;

UCIIOJb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX W  KOMMYHHUKalMOHHBIX
TEXHOJOTHA B PEIICHHH KOTHUTWBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ COOJIOJICHHEM TpeOOBaHUN HSProOHOMHUKHM, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECypcocOepexeHMs, TMPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€301TaCHOCTH;

co37aBaTh TEKCThl (PU3UUECKOTO COJEp>KaHUSI B pa3MyHBIX (opmarax ¢
yu€TOM Ha3zHadeHHsI THPOPMAITUHU U LIEJICBON ayJUTOPHH, BHIOUPAs ONTUMATBHYIO
dbopMy TIpeicTaBICHUS U BU3yaIn3alliu.

KoMMyHHMKAaTHBHBIE YHHBeEpCAJIbHbIE y4eOHbIC 1eiCTBUSA:
OCYUIECTBJISATh OOIIEHHME Ha ypokax (U3UKM UM BO  BHE-YPOUHOU
NEeATEIbHOCTH;



pacrno3HaBaThb MPEANOCBUIKM  KOHQUIMKTHBIX CUTyalluii M  CMsIrd4aTh
KOH(JIUKTBL;

Pa3sBEPHYTO M JIOTMYHO H3Jararb CBOI TOYKY 3PEHHS C HMCIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

IIOHMMATh M HMCHOJIb30BAaTh NPEUMYIIECTBA KOMAHIHOW W WHIWBUIAYAJIBHOU
paboThI;

BBIOMpATh TEMATUKy W METOJbl COBMECTHBIX IEHCTBHI C YYETOM O0OIIUX
MHTEPECOB U BO3MOKHOCTEN KaKJI0TO YJICHA KOJJIEKTUBA;

IIPUHAMATh LEJIM COBMECTHOW  JIEATENIIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh IEUCTBUSA IO €€ JOCTHKEHHIO: COCTABIIATH IUIAH JICUCTBHIA,
pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYKIaThb pe3YyJIbTaThl
COBMECTHOU padoThI;

OLICHMBATh KauyeCTBO CBOETO BKJAJAa M KaXJOr0 Y4YaCTHHMKAa KOMaHJIbl B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaraTb HOBBIE ITPOEKTHI, OLIEHUBATh HJEHW C TMO3ULUHUHA HOBH3HBI,
OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaLIHSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHHBeEpCcAJbHbIE YueOHbIE 1eiCTBUSA
Camoopranusanus:

CaMOCTOSATENILHO OCYIIECTBIISATh MO3HABATEIBHYIO JEATEILHOCTh B 00JIacTH
GU3MKK ¥ aCTPOHOMHUHM, BBIABISATH MPOOJIEMBbI, CTaBUTh U (POPMyIHPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSITEIIbHO COCTaBJIATh IUIAH PEIICHUS PacUYETHBIX W KaueCTBEHHBIX
3aJ1a4, TUTaH BBITMOJIHEHUS MMPAKTUYECKON pabOThI C Y4ETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacMpATh paMKH y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMN;

JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYIUIIMK B 00JIacTH
(U3UKH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTE/UIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlMsiM, BHOCUTh KOPPEKTUBHI B NIEATEIHbHOCTD,
OIICHMBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BJaJ€Th  HABBIKAMHM  IIO3HABATEJbHOM  pediekcuu KaKk  OCO3HAHUs
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOILIECCOB, HX PE3YJbTaTOB U
OCHOBaHUIM;



UCIOJIb30BaTh MPUEMBI pedIIEKCHH JIsi OLIEHKU CUTyalluu, BHIOOpA BEPHOTO
pEIICHMS,;

YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO NMPUHUMATH PEIICHUS 10 MX
CHIKCHHUIO;

MPUHUMATh MOTHBBI W aAPTYMEHTHI JPYTUX TPU aHAIW3E pPEe3yIbTaTOB
NEeSTEeIbHOCTH;

MPUHUMATH Ce0sl, MOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHThl JPYrUX I[pU aHaJIU3€ pe3yibTaToB
NEeSTEeIbHOCTH;

MIPU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OMTHOKH.

B mporecce moCTHKEHHSI JTMYHOCTHBIX PE3YJIHTATOB OCBOCHHS TPOTPAMMBI
no ¢u3MKe s YPOBHS CpEAHEro oOmero o0pa3oBaHus y OOyYaromuxcs
COBEPIICHCTBYETCS AMOITMOHATBHBIN HUHTEJUICKT, TIPEATOIAT AFOTIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUs, BKJIFOYAIOIIETO CIIOCOOHOCTh TOHMMATh CBOE SMOITMOHAILHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOITMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHUS, BKIIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJACHHE, CIIOCOOHOCTh aJallTUPOBAThCA K
HYMOIMOHAIILHBIM U3MEHEHUSIM U MIPOSIBISTH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTUBAIIMH, BKIIOUYAIONICH CTPEMIICHUE K JOCTIKCHUIO TIEH U
yCcrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE EHCTBOBATH HCXOJNS M3 CBOMUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAOIIEH CITIOCOOHOCTh MOHUMATh SMOIIMOHAIIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBaTh €ro TMpU OCYIICCTBICHUH OOIIEHUS, CHOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATH MHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K konmy obyuenuss B 10 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojib U MecTo U3k B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTUM COBPEMEHHOM TEXHUKHA U
TEXHOJIOTUH, B IIPAKTUYECKOM JIEATEIILHOCTH JIOIEH;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YYEHHBIX (DU3NUECKUX MOJIeNeH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ia3, MOJEIHN CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NUECKHUX 3a]1a4;



pacrno3HaBaTh (pU3UUECKHE SBICHUS (IPOIECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKOW TEOpPUM CTPOCHUS BEIIECTBA U
IEKTPOAVUHAMUKU:  PAaBHOMEPHOE U PAaBHOYCKOPEHHOE  IIPAMOJIMHEWHOE
JBUKEHHE, CBOOOJHOE TaJeHUE TeJl, JBWKEHUE II0 OKPYKHOCTH, HHEpLus,
B3auMozeiicTBue Tei, nupdy3us, OpOyHOBCKOE TBUKEHHE, CTPOCHHE KUAKOCTEH
Y TBEPABIX TEN, U3MEHEHNE 00bEMA TEIl MPU HArpeBaHUM (OXJIAXKIECHHUH ), TEIJIOBOE
paBHOBECHE, HUCIApPEHUE, KOHJEHCALUs, IUIABJICHUE, KPUCTAIUIM3alUs, KUIICHUE,
BJI&YKHOCTH BO3/lyXa, IIOBBIIICHUE AaBJIICHUSA Ia3a IIpU €ro HarpeBaHuM B 3aKPbITOM
COCyle, CBA3b MEXAy IapamMeTrpaMud COCTOSHHMS Ta3a B H30Ipoleccax,
DIIEKTPU3aLUs TEJ, B3aUMOICHCTBUE 3apsI0B;

ONUCHIBATh MEXAHUYECKOE JIBMKEHUE, UCHOJb3ys (U3UUECKHUE BEIUUYMHBI:
KOOpAMHATa, IIyTh, IEPEMEIIEHHUE, CKOPOCTh, YCKOPEHHME, Macca Tejla, Cuia,
VMIIYJIbC T€JIa, KUHETUYECKash DHEPrus, NOTCHUHUAIbHAS DHEPIrus, MEXaHU4eCKas
paboTa, MexaHW4YecKass MOIIHOCTh; IPU OINHCAHWM IPABHIBHO TPAKTOBATh
($u3NYECKUN CMBICT HCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHUsS U €JAMHHULIBI,
HaXOAUTh (YOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C JPYTHMMHU
BEJIIMYMHAMU;

ONMUCBHIBATh M3YYECHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHMS,
UCIIONIb3Yysl (DU3MYECKUE BEJIMYMHBL: [JABJIEHUE Trasza, TeMIeparypa, CpeIHss
KUHETUYECKAsT SHEPrus XaOTUYECKOI0 IBHKEHMS MOJICKYJ, CPEAHEKBAApAaTUYHA
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs JHEprus, padbora rasa,
KOA(Q(QUIUEHT TMOJIE3HOTO JEWUCTBUS TEIJIOBOrO JABUTaTeNdsl; MpU ONHCAHUU
NpaBUIbHO TPakTOBaTh (DU3MUYECKUH CMBICI MCHOJIb3YEMbIX BEJIMYMH, UX
00O3HaYeHUsT W EAUHUIBI, HAXOIUTh (OPMYJbI, CBSI3bIBAIOIINE JAHHYIO
($U3NYECKYIO BEIMUUHY C IPYTUMU BEIMUMHAM;

OIMCBIBATh U3YYECHHBIE HIIEKTPUUECKUE CBOWCTBA BEIIECTBA U DJIEKTPUUYECKUE
ABJICHHsI (ITPOLIECCHI), UCTIONB3Ysl (PU3NUYECKHE BEJIMYUHBI: AJIEKTPUUYECKUHN 3apsij,
JIEKTPUYECKOE I10J1€, HANPSHKEHHOCTD I10JIs, MOTEHLIMAN, Pa3HOCTh IMOTEHIHMAJIOB;
Ipy ONHCAHUM TPABWIBHO TPAKTOBATh (DU3MUECKUH CMBICI HMCHOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHHs M EIWHUIIBL, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE
JaHHYI0 (PU3MYECKYIO BETUUYHUHY C JPYTMMH BETUUMHAMU;

aHAIU3UPOBaTh (PU3MYECKHE MPOLECCHl U SBJICHUS, UCTONB3YS (U3HUECKUE
3aKOHBI U IIPUHLIUIIBL: 3aKOH BCeMUpHOTo Tsarorenus, I, II u I 3akonsr HeroToOHa,
3aKOH COXPAHEHMsI MEXAHUYECKOM JHEPIUM, 3aKOH COXPAaHEHMS WMIIYJIbCa,
INPUHIUIT CYNEPIO3ULUHA CUJI, NPUHLUI PAaBHONPABUs HMHEPLUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHMS BEIIECTBA, Ia30BBIC
3aKOHBI, CBSA3b CPEIHEN KUHETUYECKOU IHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
aOCOJIFOTHOM TEMIIEpaTypoH, MEpBbId 3aKOH TEPMOIAMHAMMKH, 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsiaa, 3akoH KylloHa, mpyu 3TOM pas3inydarh CIOBECHYIO



(bOpMYIMPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAXKEHUE U YCJIOBUS (TpaHUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHILMUIBI JCHCTBUS MAallWH, MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOIO UCIOJIb30BAaHUS B
MMOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIEAOBAHUIO (U3MUECKHX SBICHUH W
IPOIECCOB C HCIHOJB30BAHMEM NPSIMBIX W KOCBEHHBIX H3MEPEHM, MPHU STOM
dbopmynupoBarh npobiieMy/3aiayy W TUNOTE3y Y4eOHOro OSKCIEpPUMEHTA,
coOupaTh YCTAaHOBKY M3 TMPEJI0KEHHOTO O0O0pY/IOBaHUS, MPOBOAUTH OMBIT U
(GbOopMyIMpPOBATH BHIBOIBI,

OCYIIIECTBJIATH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3MUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUS M HUCIOJIb30BaTh U3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUIHOCTEN U3MEPEHUI;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXIYy  (U3MUECKUMHU  BEIUYMHAMHU  C
WCITOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢ukcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBUCHMOCTH (PU3NYECKHUX BEJIHYMH B
BU/JIe TAOJUIL U TPadUKOB, JIeTIaTh BEIBOJIBI IO PE3YJIbTATAM UCCIICIOBAHUS;

coOro/1aTh MpaBuiia 0€30MacHOr0 TpyJa MPHU MPOBEJICHUU HUCCIEOBAaHUN B
pamMKax y4eOHOTO DSKCIEpUMEHTa, Y4YeOHO-MCCIENOBATENbCKOW W MPOEKTHOM
JESTEIIbHOCTH C HCIIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHhlE 3aJadyd C SBHO 3aJaHHONW (PU3WYECKOW MOJIEINbIO,
UCTIOJNIB3Ysl (PU3UYECKUE 3aKOHBI ¥ TIPUHIIUIIBI, HA OCHOBE aHaIM3a YCJIOBUS 3aa4u
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (GU3UUECKUE BETUUUMHBI U (DOPMYIIBI,
HEOOXOouMbIC NIl €€ pElIeHUs, MPOBOIUTH PacuéThl U OICHUBATh PEATLHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3HMUECKOU BEIIMYUHBI,

penaTh KaueCTBEHHbIE 33/1a4d: BBHICTPAUBATh JIOTUYECKH HETIPOTHBOPECUUBYIO
LENOYKY pacCyXI€HHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuznyeckue sBICHUS;

UCTIONB30BaTh  MPU  pEImIeHWH  y4eOHbIX  3aJad  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUN
U TIPEJICTABIICHNS YYeOHOW M HAYYHO-TIOMYJISIpHOW MHGOPMAINH, TOTyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOJIydaeMyr0 HHPOPMAITHIO;

MIPUBOJINUTH TIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUI;

WCIIOJIh30BaTh TEOPETHUECKUE 3HAHUS MO (DU3UKE B MOBCEIHEBHOW >KU3HU
J1s1 obecrniedeHus: 6€30MacHOCTH IpU OOpallieHuu ¢ MpudopaMu U TEXHUYECKUMU



YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEH CpeEAE;

paboTath B TpYIIE C BBHIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATh pPabOTy TPYIIbl, PaAlMOHAIBHO pACHpEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB IPYIIIbBI B PEIICHUE paCCMAaTPUBAEMOU MPOOIIEMBI.

K konmy oOyuenuss B 11 kJiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTD Y O0YHAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MECTO (PU3MKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IESITEIbHOCTH JIOJIEH, LEITOCTHOCTh U €IUHCTBO
bu3nYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS M3YyYCHHBIX (U3MYECKUX MOJIEIIeH:
TOYEYHBIN DJIEKTPUUECKUN 3apAJl, JIyd CBETA, TOUEUYHbIM UCTOYHUK CBETA, A/ICPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOrO fJipa MpU PEUICHUU (PU3NYECKHX
3a1ay;

pacrno3HaBaTh (PU3NUECKUE SIBJICHUS (IPOLECCH) U OOBSCHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMMKHN U KBAHTOBOW (DM3HMKH: 3JIEKTPUUYECKasi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE NEUCTBUSA TOKA, B3aUMOIECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasE WHIYKLUWS, JEWCTBME MArHUTHOTO TIOJIA Ha
IPOBOJAHUK C TOKOM M JBIKYIIMKCA 3apsij, AJIEKTPOMAarHUTHbIE KoJeOaHUs U
BOJIHBI, IPSMOJIMHEWHOE pPacnpOCTPaHEHUE CBETa, OTPAXKEHUE, NPEIIOMIICHHUE,
uHTepdepeHuss, AUPpakuMs W [OJNApU3aLUs CBETa, JUCIEpPCHsl CBETa,
dbotoanekTpudeckuii 3pdext (poTordPdexT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOro CIHEKTpa aroMa BOJOPOJAA, €CTECTBEHHAas M HCKYyCCTBEHHAas
PaIuO0aKTUBHOCTB;

ONMKCHIBATh W3YYEHHBbIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  TIPOBOJUMOCTb  Pa3jdUM4HBIX  Cpex) U
AJIEKTPOMArHUTHBIC SIBICHUSA (TPOLIECCHI), MCMONb3Ys (U3HUECKUE BEIUYUHBL:
DIEKTPUYECKUI 3apsll, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOrO MOJsi, cuja Awmmepa, cuia JlopeHua, WHIYKTHUBHOCTb
KATYyIIKW, HEPrUsl 3JEKTPUYECKOIO M MAarHUTHOIO II0JEH, NEPUO] M YacToTa
KoseOaHui B KojebaTeNIbHOM KOHTYpe, 3apsii M CHjia TOKa B Ipolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJIeOaHUM, (OKYCHOE pACCTOSHHE W
ONTHYECKasl CUJIa JIMH3bI, NPHU OMUCAHUHU TPABWIBHO TPAKTOBATh (PU3MUYECKU
CMBICT HCIIOJIb3yEMbIX BEJIWYMH, WX O0O3HAUY€HUs W EAMHMIIBI, YKa3bIBaTb
dbopMyIbl, CBS3BIBAIOIIME JAaHHYI0 (PU3WYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYMHAMU;



ONUCHIBATh M3YYCHHBIE KBAHTOBBIE SIBIICHHS U IIPOLIECCHI, HCHOJIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, NEPUOJI TIOJypaciajia, SHEPTHs CBI3U
aTOMHBIX SIIEP, NPU OINMCAHUU TPABWIBHO TPAKTOBAaTh (PU3MUYECKHH CMBICI
WCITOJIb3YEMBIX BEJIMYMH, WX OOO3HAYCHMs] W EAUMHUIILI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONIUE JIaHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMHU BEIMYWHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUYNHBL;

aHAIM3UPOBaTh (U3MUYECKUE MPOLECCHl U SBJICHMS, UCIOIb3YS (HU3UUECKUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEILHOIO U MapaJIEIbHOTO
COCIMHEHUSI TNPOBOJHUKOB, 3aKOH J[koyns—J/IeHla, 3aKOH >3JIEKTPOMAarHUTHOMN
WHYKINH, 3aKOH MPSMOJUHEHMHOTO pacrpoCTpaHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHEHHE DWHIITEWHa s (poTodddekTa,
3aKOH COXPAHEHUs SHEPruH, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAaHEHUs MacCOBOr0 4HMCIIa, OCTyJaThl bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Mpy 3TOM pa3indyaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TpaHUIlbl, O0JIacTH)
MPUMEHUMOCTH;

OTPENICIISTh HAMPABJICHUE BEKTOPA WHIYKIIMM MarHUTHOTO TOJISI TPOBOTHUKA
C TOKOM, cuJibl Amriepa u cuiibl Jlopenna;

CTPOUTh U OMNHUCHIBATh H300pAKEHHE, CO37aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh AKCIEPUMEHTHI MO UCCIEAOBaHUIO (U3UYECKUX SIBICHUN U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: NpPH 3TOM
dbopmynmupoBaTh TpoOJeMy/3adady W THUIIOTE3y YYeOHOro SKCIEePUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYI0OBaHUS, MPOBOAUTH OIBIT U
bopMyIUpOBaThH BBIBOJIHI,

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO U3MEPEHUS U MCMOJb30BaTh HU3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKHX BEJIMYMH C HCIIOJIH30BAHUEM
OpSMBIX HM3MEPEHUHN: MPU D3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUYECKUX BEJIIMYMH B BHUJE TaOJUIl U
rpaduKoOB, JI€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOmro/1aTh MpaBwiia 0€30MacHOT0 TPyJa MPU MPOBEJACHUU HCCIEOBAaHUN B
paMKax yd4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIIENOBATEILCKOW W MPOCKTHOU
JESATETLHOCTH C HCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U JIAOOPATOPHOTO
000opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIOJTB3Ysl (PM3UYECKUE 3aKOHBI U MPUHITUIIEI, HA OCHOBE aHAJIN3a yCIOBUS 3a1a9n



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKUE BEIUYMHBI U (POPMYJIBL,
HEOOXOJUMbIE NIl €€ pElIeHUs, MPOBOIUTH PAcu€Thl M OLICHUBATh PEajJbHOCTh
MOJIYYEHHOTO 3HAaYECHUS (PU3HYECKON BEJINYUHBI,

peniaTh KaueCTBEHHbIE 33Ja4l: BBICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMOpOl Ha M3YyYECHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU H
(uznyecKue sIBICHUS;

UCIOJB30BaTh  INpPU  pPEIIEHMHd  Yy4eOHbIX  3aJad  COBpPEMEHHbIE
MH(GOPMALIMOHHBIE TEXHOJIOTUU JI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTABICHUS y4eOHOU U HAYYHO-TIOMYJIAPHOW MH(OpMAaILUU, TOTYyYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh MNPUHLMIIBI JCHCTBUS MallMH, NOpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MaCHOr0 MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HH;

MPUBOANTH MPUMEPHI BKJIAJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKHd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3HUKE B MOBCEAHEBHOM >KHU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpHU OOpAIEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHHSI 3I0POBbSI U COOJIIOICHHUS] HOPM 3KOJIOTHYECKOIrO
MOBEJICHUA B OKPYKAIOIIEH Cpeie;

paboTaTh B TpyHIe C BBIIOJHEHUEM pPAa3jIMYHbIX COLMAJIBHBIX PpOJIEH,
IUIAaHUPOBATh pabOTy TPYyNIbl, PAalMOHAIBHO pACHpPEAENATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESTENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PELIEHUE pPACCMATPUBAEMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoauuecTBo yacon DJIEKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne n/m P Kontpoasunie | IlpakTuueckue (uitcpp )
NPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcesbl
Pazgen 1. DU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bubnuorexa [[OK
1.1 o 2
VISHIA M MOTO/IRL HayHHOTO TOSHAHM https://m.eds00.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6nuorexa [JOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nuorexa [JOK
2. 1 1
3 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 https://m.edsoo.ru/7fA1bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIMUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOHN bubmuoreka [IOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6nunorexa [JOK
3.2 OcHOBbI TEpMOAUHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbple COCTOSIHUSI BEIIIECTBA. 5 bubnmoreka [JOK

Pa30BbIe IEPEXOIBI

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

Hroro no pazgeny

24

Paznea 4. JIEKTPOJAUHAMUKA

bub6mmorexa [IOK
4.1 1
IICKTPOCTATHIA 0 https://m.edsoo.ru/7f41bf72
49 [TocrosiHHBIM 25eKTprdecKkuil TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazueny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KosunvecTBO 4acos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/ieioB U TeM nu(ppoBbIe
Ne n/m P Konrpoabubie | IIpakTHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcbl
Pazgen 1. 3JIEKTPOIMHAMUKA
11 MarnuTtHoe nosie. DIeKTPOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKIAS https://m.edso0.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4yecKHe 1 3JIEKTPOMarHUTHBIE 9 1 bu6nuoreka LIOK
' KoJIeOaHus https://m.edso0.ru/7f41c97¢
99 MexaHu4ecKue U 3JIEKTPOMarHuTHBIE 5 1 bubmuoreka [IOK
' BOJIHBI https://m.eds00.ru/7f41c97c
bu6nuorexa [JOK
2.3 o 10 3
HHa https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pazznea 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OcCHOBBI CIIEIMATILHON TEOPUU 4 1 bu6muoreka [IOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
but6mmoreka [JOK
4.1 i
IIEMEHTbI KBAHTOBOI ONTHKH 0 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuoteka [JOK



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

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

4.3 ATOMHOE SApO

bub6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

15

Pa3nea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DNEeMEHTBl ACTPOHOMUU U aCTPODU3UKU 7 ]sgr?s?;j;?:;;grouﬁﬂlwk
Utoro no pazneny 7
Paznen 6. OBOBIIAIOHIEE IOBTOPEHHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ﬁggjﬁgﬁ;ﬁgﬁﬁmleg?c
Hroro no pazgeny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE II'TAHUPOBAHUE

10 KIIACC
Koau4vecTBO 4acoB DJIeKTPOHHbIE

Ne JlaTa uu@dpoBbIe
Tema ypoka Konrpoabubie | IIpakruueckue bp

n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchl
dusznkKa — HayKa o0 IpUpoIe.
1 Hayunrsle MCT(})]K bl HO?I?H:HI/I}I 1 bubmmorexa LIOK
i a https://m.edsoo.ru/ff0c32e2

OKPY’KaloIIero Mupa
Poxab u Mmecto ¢pusuku B

) (hopMUPOBaHHHM COBPEMEHHOM 1 bubnmoreka [JOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETHFHOCTH JIIOIeH
MexaHn4eckoe ABHKEHHUE.

3 OTHOCHUTENBHOCTH MEXaHUYECKOTO 1 bu6mmoreka [IOK
nsrokeHus. Ilepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnnoreka [IOK
JIBH)KEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIMHENHOE 1 bubmuoreka [IOK
JIBH)KEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majieHre. Y CKopeHue 1 but6mmoreka [JOK
CBOOOHOTO TIa/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BUXeHHUE.

7 I[I]:I/I)KCHI/IC MaTepUaIbHON TOYKH 110 1 bubmorexa [TOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunnun oTHOCUTEBEHOCTH [ anwies. 1 but6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepuuanbHble CUCTEMBI OTCUETA.
IlepBeiit 3akoH HproToHa

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bub6mmorexa [IOK

o CYTICDIOSHIHIL CILL. BTOpOHfaKOH https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuanbHOM TOUKH

10 Tpernii 3akoH Hprotona s bubmumoreka LIOK
MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoOro taroreHus. Cumna

11 TsokecTH. [lepBas kocMuueckas bubmmorexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoteka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoadduureHt tpenus.

13 Cuna anpOTI/IBHeI({bI/Iq})I npu I[BI/I)P;(CHI/II/I butumorera LHOK

https://m.edsoo.ru/ff0c3f76
TeJa B XKUAKOCTH WM rase
IToctynaTenbHOE U BpallaTeabHOE

14 JBIKEHHE a0COIIOTHO TBEPIOTO TEa. bu6nuorexa [JOK
Mowment cuibl. [lneuo cuitbl. Yenous https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOIO TENIA
NMnynbsc MmaTepualbHONM TOYKH,

15 CHUCTEMBI MaTepUATTbHBIX TOYCK. bubnmnoreka [JOK
NmMynsc critbl. 3aKOH COXPaHEHHUS https://m.edsoo.ru/ff0c43d6
nMIyibsca. PeakTuBHOE ABM>KEHHE
PaboTa 1 MOIIIHOCTbH CHJIBL.

16 Kunernueckas 3Heprusi MaTepuabHON bubmuoreka [IOK
Touku. Teopema 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPTUH

17 [ToTennmanpHas YHEPTHUS. but6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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
https://m.edsoo.ru/ff0c4502

[ToTeHumanpHast SHEPrHs YIIpyro
ne(popMUPOBaHHON MPYKUHBI.
[MoTeHumanpHast SHEPrHs TeIa BOIU3H
HOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToreHnanbHble ¥ HEMOTCHIIMATBHBIC
cuiiel. CBA3b paboThHI
HETIOTEHIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH SHEPTHU CHCTEMBI TEIl.
3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPIrUun

bubmnorexa [JOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopuas pabota
«HccnenoBanue cBsizu pabOTHI CUIIBI C
H3MEHEHHEM MEXaHHYeCKON OHCpPIrun
TeJa Ha MMPUMEPE PaCTIKEHHS
PE3UHOBOTO KI'yTa»

20

KonTponbHas pabora mo teme
«Kunemaruka. JInHaMuka. 3aKOHbI
COXpaHEHUS B MEXAHUKE

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUST MOJICKYJISIPHO-
KUHETHUYECKOM Teopru. bpoyHOBCKOE
nskenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKEHUS U
B3aUMOJICYCTBUS YaCTUL] BEIIECTBA.
Mopenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEI

23

Macca monekyn. Konuuecto
BemiecTBa. [locTosiHHas ABoraapo

24

TennoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

WUneansusiii ras B MKT. OcHoBHOE

bub6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TeMIieparypa Kak Mepa

26 CpeaHEel KHHETHYECKON SHEPTUU bubnnoreka [IOK
JBUKEHUS MOJIEKYJI. Y DaBHEHHE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Kianeiipona

27 3akoH /lanpToHa. ['a30BBIC 3aKOHBI
JlaboparopHast pabota

28 «MccnenoBanne 3aBUCUMOCTH MEXIY
rapamMeTpamMH COCTOSTHUS
pa3peKeHHOTO raza»

29 H3omnporiecchl B UAEaITbHOM T'a3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJANHAMUYECKON CUCTEMBI

30 criocoOb! e€ n3menenust. Koiamuectso bubnmnoreka [IOK
TEIUIOTHI U paboTta. BHyTpeHHS s https://m.edso0.ru/ff0c5952
SHEPTUsl OJHOATOMHOI'O UEAIBHOTO
rasa

but6mmoreka [JOK

31 Bt emuonepe e https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTH BEIIIECTBA.

32 KonmgecTBo TeroTs npu Bubmorexa [OK

https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AanadaTHBIN IpoIiece

33 IIepBbIil 3aKOH TEPMOAMHAMUKH U €TI0 bu6muoreka [IOK
MPUMEHEHUE K U30ITpoIieccaM https://m.edsoo.ru/ff0c5efc

34 HeoOpatumocTs mporeccoB B bubmuorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TCPMOJAUHAMUKHN

https://m.edsoo.ru/ff0c6230

[Tpuniun aeiicteus u KI1J[ TemioBoii

bub6mmorexa [IOK

35
MAILIHHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/I
37 DKOJIOrH4ecKHe MpoOIeMbl
TETUIOOHEPTETUKH
38 O6o6maromuii ypok «MoneKkysipHast bubnmnoreka [IOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbHas pabora o teme
39 «MonexynsipHas ¢pusuka. OCHOBBI bubmmorexa [JOK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubnnoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOGCOIIIOTHAs! M1 OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3yXa. HachlleHHBII bubmmorexa LIOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckne u
42 amopdHbIe TerIa. AHU3OTPOIIHUS bubnuorexa [JOK
CBOWCTB KpUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTtabl. COBpeMEHHbIE MaTePHAITBI
[InaBnenue u KpuCTaIA3AITHSI.
43 VY aenbHas TEMIOTA MJIABICHUS Bubnmorexa [IOK
’ https://m.edsoo.ru/ff0c6708
CyOmmmartust
bu6nunorexa [JOK
44 v 0
PABHELHE TEILIOROro batarca https://m.edso0.ru/ff0c6820
45 OnekTpu3anus Ten. DIeKTPUIECKUI bubnmnoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBO,I[HI/IKI/I, JUDJICKTPUKU U

46 [MOJIYIIPOBOIHUKH. 3aKOH COXPAHEHUS bubmorexa LIOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bcc
AIEKTPUICCKOTO 3apsijia
B3aunmoneiicTBre 3aps10B. 3aKOH
47 Kynona. Toye4yHbIN 3JIEKTPUYCCKUI bubmorexa LIOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsisk€HHOCTB 271EKTPUYECKOTO
48 nosist. [IpuHnun cynepnosuuuu bu6mmoteka [IOK
3JIEKTPUYECKUX MoJeH. JInnnn https://m.edso0.ru/ff0c6df2
HaNPsHKEHHOCTH
Pabora cuit 2IeKTpOCTaTHIECKOTO
49 nouist. [Torennman. PazHocts bubnnorexa [IOK
’ ) https://m.edsoo.ru/ff0c6f00
MOTEHIINATI0B
IIpOBOAHUKY U TUDIIEKTPUKHU B
50 3J'Ip€KT OCTaTHYECKOM H(fj'le bubmorexa LOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuyeckasi IpOHULIAEMOCTh
bu6mmoreka [IOK
51 OnexkTpoéMKocTh. KoHaeHcaTo
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD MIIOCKOTO
52 KOHJIeHCAaTOpa. DHEPrUA 3apsKEHHOTO bubmorexa LOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
53 JlaGopatopnas pabota "M3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"
[IpuHIMIT AEACTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMMPOBATHLHOTO

amnmapara, CTpyHHOT0 pUHTEpa.
DJIEKTpOCTaTUYECKAas 3allUTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemiIeHHE HIIEKTPOIPUOOPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cyluiecTBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpspxkenue.
Conporusnenue. 3akon OMa jist
y4acTKa [enu

56

[TocnenoBarensHOE, MapaIebHOE,
CMEIlIaHHOE COEIMHEHUE
poBoAHUKOB. JlaboparopHas pabota
«3yueHne cMeIaHHOTO COSTMHEHHS
PE3UCTOPOBY

0.5

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

57

PaGoTa 1 MOUTHOCTb AJIEKTPHUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

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

58

3axon OMa 1715 TOJTHOMU (3aMKHYTOH)
anekTpudeckoit nenu. Koporkoe
3ambikaHue. JlaboparopHas padora
«M3mepenne DJIC ucrouynmka Toka u
€ro BHYTPCHHETO CONPOTHBIICHUS)

0.5

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

59

DNeKTpOHHAs TPOBOIUMOCTH TBEPABIX
METaJUI0B. 3aBUCUMOCTD
CONIPOTUBJICHUS] METAJIIIOB OT
TemnepaTypbl. CBEpXIIPOBOIUMOCTh

60

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3J1EKTPOHHBIX ITyYKOB

61

[TonmynpoBOIHUKH, UX COOCTBEHHAs! U
IpuMecHas TpoBoAUMOCTh. CBOMCTBA
p—n-nepexoxa. [lomynpoBoaHUKOBBIE
npubopsI

bu6nunorexa [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTPUYECKUI TOK B pacTBOpaX U
pacriaBax 3J€KTPOJIUTOB.

bub6mmoreka [IOK

62 DNEeKTPONIUTUYECKAs IUCCOLIUALINS. L https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPpUYECKHUM TOK B razax.

63 CamoCTOSTEeTbHBINA U 1 bubnuorexa [JOK
HECAMOCTOSITENbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ffOc84ae
[Lmazma
DnexTpuueckue nprudopsl U

64 YCTpPOMCTBA U UX MPAKTUYECKOE 1 bu6mmoreka [IOK
npuMeHeHue. [IpaBuia TeXHuKU https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH

65 O06o06marmuii ypok 1 bubnmnoreka [JOK
«DNEeKTPOINHAMMKA» https://m.edsoo.ru/ffOc88be
KonTponbHas pabora o Teme

66 «QnektpocraTka. [locTosHHBII 1 bubnnoreka [IOK
JJIEKTpUYECKN TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 PesepBHblit ypok. KonTponbHast 1 bubmuoreka LIOK
pabora o Teme "DeKTpoauHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommii ypok 1 bu6nunorexa [JOK
o temam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB IT1O 68

[TPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosunvecTBO 4acos JIeKTPOHHbIE
(]
Jlj;-n Tema ypora Bcero Kontporbiie | Hpaxrireckie fa[:;:ennﬂ :)Ig;)l;l;((:z];eenbnme
padoThI padoThI pecypes:
[TocTOsITHHBIE MATHUTHI U X

1 B3auMOJIeHCcTBHE. MarHuTHOE IIOJIE. 1 bu6mmoteka [IOK
Bekrop MaruuTHON HHAYKIMH. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON UHIYKIIUH
MarnuTtHO€e 1oJie TPOBOJIHUKA C

5 TokoM. OnbIT Opcrena. 1 bubnuorexa [JOK
BzaumopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlaGopatopHas pabota «M3yuyeHue 1 1 bub6nuorexa [IOK
MAarHUTHOTO TOJIsI KATYIIKHA ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOJIHUK ¢ ToKOM. Cuna Ammnepa.

4 JlaGopaTtopHnast pabota 1 1 bubnunoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHWTa Ha PaMKy ¢
TOKOM)

JlelicTBME MAarHUTHOTO TOJIST HA

5 JBHKYIIYIOCS 3apsKCHHYIO YaCTHUILY. 1 bubnuoreka [IOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpomMarautHas uHAyKuus. [Torok

6 BEKTOpa MarHUTHOM MHIyKIuu. DJ1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHON



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuuu Papanes

JlaboparopHas pabota
«HccnenoBanue SBiacHUS
AJIEKTPOMATHUTHON MHYKIIAN

bubmuorexa [JOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTD. SIBIICHUE
camouHaykiuu. J[C caMOMHAYKLIUU.
DHeprust MAarHUTHOTO TIOJIST KATYIIKU C
TOKOM. DJIEKTPOMArHUTHOE T0JIC

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

TexHuuyeckue ycTporucTBa U X
MPUMEHEHHUE: IOCTOSTHHBIE MarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb,
YCKOPHUTENH 3JI€MEHTAPHBIX YACTHII,
WHIYKIIMOHHAS [1eYb

10

O6o06maromuii ypok «MaraHutHoe
noJie. DIEeKTPOMarHUTHASI MHIYKIIHS

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabota mo Teme
«Mar»auTtHoe 110JI€.
3J'I€KTpOMaFHI/ITHa$[ I/IHI[yKIII/Ifl»

bu6nuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXAHUYECKHE
konebanus. 'apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHH.
[IpeBpaienue sHepruu

bu6nuorexa [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KojeOaHui Tpy3a Ha
HUTH OT JJIMHBI HUTU U MACCBI I'py3a»

14

Koneb6arenbublit koHTYp. CBOOOIHBIE

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMAardiuTHBIC KoJieOaHUs B
nacaJIbHOM KoJie0aTeIbHOM KOHTYPC.
Anamorus MCKAY MCXaHNYCCKUMU U
OJICKTPOMariMTHbIMHU KOJIEOaHHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHSI YHEPTUHU B UACATHHOM
K0JIeOAaTeIbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHue 0 3aTyXarOLIMX
KoJieOaHusX. BeIHYXIeHHBIC
MexaHuueckue kojebanus. Pezonanc.
BI)IHY)KI[GHHI)IG 3JI€KTpOMaFHI/ITHI>I€
KOJIEOAHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennblIil Tok. CHHYCOMAAIBHBIN
IIEPEMEHHBIN TOK. MOITHOCTH
MEePEMEHHOTO TOKa. AMIUTUTYHOE U
JICUCTBYIOIIEE 3HAYEHNUE CUIIBI TOKA U
HaIpsKEHUs

bu6nuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. I[IponsBoactso,
nepeaaya u notpedieHue
JJIEKTPUYECKON SHEPTUU

19

YCTpOKCTBO U IPAKTUYECKOE
MIPUMEHEHHNE ATIEKTPUUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH JJIeKTporepeaayd

bu6nuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrHYecKre PUCKH IpU
MIPOU3BOJICTBE AIEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus
3JIEKTPOIHEPTHH B MIOBCEAHEBHON
KU3IHU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHHYeCKUe BOJTHBI, YCIOBHS
pacrnpoctpanenus. [lepuoa. CxopocTb

bu6mmoreka [IOK

21
pacnpoCTpaHEeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Toniepeunblie U MPOJOIBHBIE BOJIHBI
99 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTh bubnuoreka [IOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJIHBI, UX
23 cBoiicTBa u ckopocTs. [llkana bubnmorexa LIOK
P ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMAarHUTHBIX BOJH
[TpuHIMIIBI paTHOCBSI3U U
24 TeJNeBUICHUs. Pa3BuTHE CpeICTB
cBs3u. Paguonokanus
o5 KonTtponsnas padora «Konebanus u bub6nuorexa LIOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpssMonMHENHOE pacIpOoCTpaHEHUE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnunoreka [JOK
Toueunslil HCTOYHUK cBeTa. JIyy https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceeta. [loctpoenue bubmorexa HOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paKeHHii B TUIOCKOM 3€pKalie
IIpenomnenue ceera. [lonHoe
28 BHyTpeHHee oTpaxeHue. [IpenenbHbiit bubmuorexa IIOK
YTOJI TTIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUs
29 JlaGopatopHas pabota «M3mepenue bubnuoreka [IOK
IIOKa3aTelIsl PEJIOMIICHHS] CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [loctpoenue n3odpaxeHuii B bubmuorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. DopMysa TOHKOW JIMH3BI.
YBenuyeHue JuH3bl

https://m.edsoo.ru/ffOcddle

JlaboparopHas pabota

31 «Uccnenosanue cBOHCTB
M300paXeHUH B JTMH3aX»
Hucnepcus cBeta. CliokKHBINA COCTaB
32 oenoro ceera. Llget. JlaboparopHas
pabora «Habmonenne nucrepcuu
CBETa»
33 WnTepdepenmus ceera. Judpakuus bub6muorexa LIOK
cera. JludppakunonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITorepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
Ilonspusanus csera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue mpuOOpPhI U yCTPOHCTBA U
YCIIOBUS X 0€301aCHOTO MTPUMECHCHHSI
['paHuUIBl IPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [TocTynaTe bubnunoreka [JOK
CIIELIMATIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIIbHOCTH
OTHOCUTETHHOCTH OTHOBPEMEHHOCTH. Eub 1OK
nOIHOTEeKA
37 3ame/IeHre BpEMEHU U COKpaIlleHNe
https://m.edsoo.ru/ffOcfa42
JUTHHBI
OHeprusi ¥ UMITYJIbC PEIATUBUCTCKON BuG OK
. nOIMoTeKa
38 gacTuilbl. CBS3b Macchl ¢ SJHEPTUEH U 1
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS ITOKOS
KonTponbnas pabora «OnTuka.
. bubmuorexa [JOK
39 OCHOBBI CIICIHATLHOM TCOPUHU

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otoubl. Dopmyna [lnanka. DHeprus

bu6nmmoreka [IOK

40
U UMITYJIbC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 ITOK
nOJINOTEKA
41 .0 A.T.
Porosdexra. Ombrrer https://m.edsoo.ru/ffOcffc4
CroieroBa
3akons! poTor(Ppdexra. YpaBHEeHUE
42 SI?IHLHTegl)Ha nq;(b(bOTOSQ)qI:eKTa bubmmorexa LIOK
g ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» gorosrddekra
Hasnenue cera. Onbitsl I1. H.
43 JlebeneBa. XumMuueckoe IeiCTBHE bubmorera TIOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
MPAKTUIECKOE TPUMCHCHUE:
44
¢doTorsieMeHT, POTOIaTUHK,
coNHe4Has OaTapesi, CBeTOANO]]
45 Pemenue 3agad no teMe «J1€MEHTHI bu6mmoreka [IOK
KBAHTOBOM OITHUKH) https://m.edsoo.ru/ff0d0302
Monens atoma ToMcoHna. ONBITEI
46 Pesepdopna o paccessHuto o-gactu bubmmorexa [IOK
pLOPA P t https://m.edsoo.ru/ff0d091a
[MnanerapHas Mmoaenb aToma
bu6nuorexa [JOK
47 IT b
OCTYTIATRI bopa https://m.edsoo.ru/ffOdOafa
N3nydenne u nornomnieHne (OTOHOB
48 I I/I}ll'lqe exoJe aTOM;Hc 0 Hj;o OBHS bubmorera IIOK
P pexol . 8 P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Apyroit. Bumkl criekTpos
Bonnosrle cBoiicTBa gacTuil. BoiHEI
. bubmuorexa [JOK
49 ne bpoiins. KopryckymnsipHo-

BOJIHOBOU Ayasin3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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BBIHYXKACHHOC U3JIYUYCHUC

50

OTtkpseITHE PaIUOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuo coctaBa
PaZMOaKTUBHOTO U3ITyUEHUs

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
PaAMOAKTUBHOCTH Ha )KUBBIC
OpTaHU3MBI

52

OTKpbITHE NPOTOHA U HEUTPOHA.
Wzotomnsl. Anbda-pacna.
ONEKTPOHHBIN U IO3UTPOHHBIHN OeTa-
pacnan. ['amma-u3nyuenue

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3M HyKJIOHOB B s/Ipe.
Snepusle peakuuu. A nepHblit
peaktop. [Ipo6iieMbl, MepCreKTUBHI,
HKOJIOTMYECKHE aCIEKThI AEPHOMN
SHEPreTUKU

bu6nuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTulibl. OTKpBITHE
no3uTpoHa. MeTo 1l HaOMIOICHUS U
pPErucTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyrnslii cron «@yHaaMeHTaIbHbIE
B3auMoJiercTBUA. EMUHCTBO
(bU3UIECKON KapTHHBI MUPaY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bupg 3sé3nnoro neda. Co3se3nus,
SpKUe 3BE3/IbI, JIAHETHI, UX BUIUMOE
nBkenue. ConHevHast cucTeMa

56

Connue. ConHeyHast akTUBHOCTb.
Ncrounuk sneprun ConHua 1 3BE311



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

S7

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKU. 3BE3/IbI TTIABHOU
MIOCJIEI0BATEIbHOCTH. BHYyTpeHHEee
crpoenue 3B€311. COBpeMEHHbIE
MPEACTABIICHUS O IPOUCXOKICHUH U
sBotouny CoJiHIA U 3BE3]

58

Muneunsiii [1yte — Hama I'anakTuxa.
[Tonoxenue u auxenue ConHia B
lanaktuke. I'amaktuku. Y€pHbie
JBIPHI B SIAPax TAAKTHK

59

Bceenennas. Pa3Oeranne rarakTuk.
Teopus bosbmoro B3psiBa.
PenukToBoe n3nydyeHue.
Mertaranaktuka

60

Hepemennsie npobieMbl acCTpOHOMHUHT

61

KonrtpomnbHas pabota «neMeHTbI
ACTPOHOMMH U aCTPOPUIUKI»

62

O6o0matomuii ypok. Ponb Gusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTMYECKOM, COLTMATLHON U
ATHUYECKOH cepax NesTeTbHOCTH
JelnoBeKa

63

O6o06matomuii ypok. Pons 1 Mmecto
(bU3UKN U aCTPOHOMMH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06matomuii ypok. Pois
¢u3nueckoit Teopun B HGOpMUPOBAHUU
IpeCTaBICHUN 0 GPU3NIECKOI
KapTHHE MHpa




O6o06maromuit ypox. Mecto
¢du3nUecKoil KapTHUHBI MUpPA B 00ILIEM

65 1
PAly COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEACTABICHUN O MPUPOJIE

66 PesepBHBIi ypok. MaruuTtHoe nozie. 1
DNeKTpOMarHuTHasE UHIYKITUS
PesepBublii ypok. Ontrka. OCHOBBI

67 CHelualIbHON Teopun 1
OTHOCHUTEIIHOCTH
Pesepnblii ypok. KBantoBas ¢pusuka.

68 DneMeHThl aCTPOHOMUU U 1 bubmorexa [TOK

P https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBULIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIAA YYEHUKA

» dmsuka, 10 kmace/ Maxumes I'.4., byxosues b.b., Corckuit H.H. mon
penaknueti [TapdentreBoit H.A., Akiinorneproe o6miecTBo «3marenscTBo
«IIpocsemienne»

» ®usuka, 11 kmacc/ Mskumies I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueii [lapdentreBoit H.A., AkumonepHoe o61iecTBo «M31aTeascTBo
«lIpocsemenne»

Coopnuk 3anau o ¢usuke 11 9 — 11 knaccos. CocraBurens [.H. Crenanoga.

M.: «IIpocBemienuey,

1996 r.

METOJAUYECKHUE MATEPHUAJIbI VIS YUUTEJISA

A.I1. PermkeBuu. COopHUK 3a1a4 o ¢puszuke. Mocksa, poda, 2005 - 2019 r.

3 Coopnuk 3amad no ¢pusuke 1 9 — 11 kmaccos. CocraButens I'.H. Crenanosa.
M.: «IIpocBenieHney,

1996 r. 4 I'.B. Mapkuna ®usuka 10 knacc. [loypouHnsle muiansl no yueOHUKY
I'.51. MsakumeBa, b.b.

byxosuesa. B.: Yuurens, 2004

5 Bonkos B.A. Iloypounsie pazpabotku no ¢pusuke. 10 knacc. M.: Bako, 2006
6.COOpHUK TECTOBBIX 3a1aHUM JJI1 TEMAaTHYECKOTO U HTOTOBOTO KOHTPOJISL.
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