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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MMOJIOKEHUI U TPEOOBaHMI K pe3yJbTaTaM
OCBOEHHsI OCHOBHOM 00pa3oBaTenbHON mporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a takxe ¢ yuérom (enepanbHOil paboyeil mporpamMmbl BOCIUTAHUS U
KOHLEMUUU NpenojaBanus yueOHoro npeamera «dusmnka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

Copepxanue mnporpaMMbl 1O (U3MKE HAIMpaBiIeHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBI Mupa oOyuarouuxcs 10-11 kmaccoB mpu
oOydyenun uX (usuke Ha ©0a30BOM YypOBHE HA OCHOBE CHCTEMHO-
HesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusasmM PI'OC COO k miIaHUPyeMbIM JMYHOCTHBIM, NPEIMETHBIM H
METanpeIMETHBIM pPe3yJibTaTaM OOyUEHHUs, a TAKKE YUYUTHIBAET HEOOXOJUMOCTb
peanuzaluu  MEXNPEIMETHBIX CBs3eil (U3MKM C eCTECTBEHHO-HAyYHBIMU
y4eOHBIMM TpeaIMeTaMHu. B Hell ompenenstoTcss OCHOBHBIE 1€ H3y4YeHUs
¢u3MKU Ha YpOBHE CpelHEro ooiiero o0pa3oBaHus, IUIAHUPYEMBIE PE3YIIbTAThHI
OCBOCHHUS Kypca (DU3UKH: JMYHOCTHBIE, METanpeIMETHbIE, MpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma no Qpu3uKe BKIIOYAET:

e IUIAaHUPYEMbIE pe3yJbTaThl OCBOCHHMS Kypca ¢GU3MKKM Ha 0a30BOM

ypOBHE, B TOM UYHMCJI€ MPEIMETHbIE Pe3yIbTaThI 10 TojaM 00y4eHuUs;

e cojepkaHue yueOHoro npeamera «dusmkay» 1o rogam o0y4eHuUs.

dusuka Kak Hayka o Hauboisiee OOLIMX 3aKOHAX MPHUPOJbI, BBICTyHas B
KayecTBe Y4YyeOHOro IpeiMeTa B IIKOJE, BHOCHUT CYIIECTBEHHbIN BKJIaJ B
cucteMy 3HaHuUM 00 okpyxatomeMm wupe. [konbHbI Kypc ¢(u3ukn —
CUCTEMOOOPA3yIOIUN JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
IOCKOJIBbKY (PU3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U SBIICHUH,
U3y4aeMbIX XUMHEH, Owojorueit, u3nuecko reorpadueii U acTpOHOMHUEH.
Hcnonp30BaHuEe M aKTUBHOE NpPUMEHEHHE (PU3MUECKMX 3HAHMM OIpejaesnseT
XapakTep U Pa3BUTHE pa3HOOOPA3HBIX TEXHOJOTUMH B cdepe HSHEPreTHKH,
TPAHCIOPTAa, OCBOEHUSI KOCMOCA, NOJYyYEHHsI HOBBIX MAaTEpUasoB C 3aJaHHBIMU
cBolicTBaMHU ® Apyrux. HM3ydeHwe (QU3NKK BHOCHUT OCHOBHOM BKJIQJ B
(GopMupoBaHUE E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa OO0y4aromuxcsi, B
(¢opMupoBaHue yMEHHUH MPUMEHITh HAy4YHbIH METOJ [O3HAHUS MpU
BBINIOJIHEHUN UMH Y4E€OHBIX UCCIEA0BAHUMN.

B ocHOBy kypca (pu3mku I YPOBHS CpPEIHETO OOIIero oOpa3oBaHHS
IIOJIOKEH PsJ HJEH, KOTOpbIE MOXHO paccMaTpuBaTh Kak IMPHUHLHUIBI €ro
IIOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepuaj U3 BCEX pa3fesioB (HU3UKU, BKIIOYAET
KaK BOTPOCHI KJIACCHYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoesn cenepanusayuu. B cooTBeTCTBUU € HEMl Marepuan Kypca (U3HUKH
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymum B Kypce sBusercs
(dopMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U
ToJIe.

Hoesa cymanumapuzayuu. EE peanuzanus NpeaIosiaraeT HCIOJIb30BaHUE
I'YMaHUTapHOrO MOTEHIHada (PU3NYECKON HAYyKH, OCMBICIICHHE CBSI3U Pa3BUTHUSA
bu3uKn Cc pa3BUTHEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMH M 3KOJOTMYECKHUMH MPOOIEMaMH.



Hoess npuxnaownoii nanpasnennocmu. Kypc ¢Gusuku mpeamnosiaraet
3HAKOMCTBO C IIUPOKAM KPYrOM TEXHHYECKHX M  TEXHOJOTHYCCKUX
MIPUIIOKEHU M U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »osxonocuzayuu peanusyercs MNOCPEIACTBOM BBEIEHHUS 3JIEMEHTOB
colepKaHMs, TOCBAMIEHHBIX OKOJOTHYECKHM TIpoOJIeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHUEM TEXHHKHA M TEXHOJIOTHH, a TaKkKe 00CYKICHHS
npoOjieM  palloHANBHOTO  TMPHPOAOINONB30BaHUS U SKOJIOTHYECKOH
0€30MacHOCTH.

CTep XKHEBBIMH 3JIEMEHTaMHU Kypca (PM3WKH Ha YPOBHE CPEIHET0 OOIIero
oOpa3oBaHus SBISIIOTCSA Pu3nyeckue Teopuu (GopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE TIOCTpOCHUS (PU3NYIECKO Teopuu, posik (yHIaMEHTAIBHBIX 3aKOHOB
W TPUHIUIIOB B COBPEMCHHBIX IMPEACTABICHHUSAX O TMPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOPHM, JJI1 OIHWCAHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CHCTEMHO-/ICSITCIIBHOCTHBI TOAX0A B Kypce (DHM3UKH peau3yeTcs
OpeXxae BCEro 3a CYET OpraHM3alfi dSKCIEPUMEHTAIbHOW ACSITeNbHOCTH
oOyuvaromuxcs. /s 6a3oBoro ypoBHsS Kypca (PU3UKH — ATO HMCIOJIb30BAHHE
CUCTEMBbI ()POHTATBHBIX KPATKOBPEMEHHBIX 3KCIEPHUMEHTOB M J1a0OpPaTOPHBIX
paboT, KOTOphle B NporpamMme Mo (usuke OOBEIMHEHBI B OOIIUK CITUCOK
YUCHUYECKUX TMPAKTUYCCKUX paboT. BelmenecHue B yKa3aHHOM TIEpPEYHE
71a00paTOPHBIX pabOT, MPOBOJIUMBIX JIISI KOHTPOJISI U OIICHKH, OCYIIECTBIISICTCS
y4yacTHHKaMu  00pa3oBaTENILHOrO IpoIecca MCXOAs M3  0COOeHHOCTEn
IUTAHMPOBAHUS W OCHAIeHUs KaOuHeTa ¢usmku. [Ipm 3TOoM obecrieunBaercs
OBJIaJIcHNE OOYYaIOIIUMHCSI YMEHUSMHU TPOBOAUTH KOCBEHHBIE H3MEpPEHUS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (DU3UYECKUX BEJTUYMH M TIOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEAJIOKEHHBIX THITOTE3.

Bonbiroe BHUMaHWE yACTSAETCS PCIICHUIO PACUCTHBIX M KaueCTBCHHBIX
3anay. [Ipu aTOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCA 3a7]a4H C SIBHO
3alaHHON  (M3MYECKOW MOJEINbI0, TIO3BOJISIOMINE MPUMEHSATh HW3Y4YEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesia Kypca, Tak U MHTETPUpys
3HaHMSI W3 pas3HbIX pasfaenoB. [l KadecTBEHHBIX 3a/lad MPUOPUTETOM
ABJIAIOTCS 3a/JaHusl Ha OOBICHEHHE MPOTEKaHUS (DU3NYECKUX SBICHUU W
IIPOIIECCOB B OKPY KAIOIIECH KU3HH, TpeOyrolue BbiOOpa (GU3MIECKONH MOJenn
JUTSL CUTyaIlu TIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanmsimu PI'OC COO k wmaTepuaibHO-
TEXHUYECKOMY OOCCIeYeHHI0 Yy4eOHOTo Impoliecca 0a3oBBIM YpPOBEHb Kypca
¢u3MKu Ha YpPOBHE CpEIHEr0o OOIIero oO0pa3oBaHUS JIOJDKEH H3y4daThCs B
YCIIOBUSX MPEIMETHOTO KaOMHeTa (PU3UKH WM B YCIOBUAX MHTETPUPOBAHHOTO
kaOWHeTa TMpPEeJIMETOB €CTECTBEHHO-HAYYHOro MHKiIa. B kabuHete ¢u3nku
JOJKHO OBITh HEOOXOIUMOE JTabopaTOpHOE OOOpYIOBAaHWE MJIS BBITIOJHEHUS
YKa3aHHBIX B MpOrpaMMe MO (PU3UKE YYCHHUECKHX MPAKTHYECKUX padoT H
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JlemoncTpanmonHoe obOopymoBanue QopMupyercss B COOTBETCTBHH C
MPUHIIMIIOM MHWHHMAJIBHON JIOCTATOYHOCTH H O00ECTeYnBaeT MOCTAHOBKY
MEPEUYNCICHHBIX B TpOrpaMMe MO (HU3UKE KIIOUEBBIX JIEMOHCTPALMHA IS
WCCJICIOBAHUS W3YYaeMbIX SBJICHHA W TMPOIECCOB, DJMIUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe 00OpymOBaHHWE ISl YUYEHUYECKUX NPAKTUIECKUX DPAOOT
dbopMupyeTCst B BHJIe TEMATHIECKUX KOMIUIEKTOB U 00€CTIeYnBaeTCs B pacuére
OJTHOTO KOMIUIEKTAa Ha JABYX OOyYarOMMXCSA. TeMaTH4eCKhue KOMIUICKTHI
J1a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITH MOCTPOEHBI HAa KOMILICKCHOM



WCIIOJIb30BaHUU aHAJIOTOBBIX U MU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IUGDPOBBIX JIa0OpaTOPHUH.

Jl1s1 mpoBeieHUs YPOKOB, 1aOOPAaTOPHBIX padOT MO OMpPEEICHHBIM TeMaM
ucnob3yeTcst ooopynoBanue nentpa «Touka Pocray Z.LABS (ZARNITZA).

OCHOBHBIMHM LIEJISIMU U3y4€HUs PU3UKH B 001IEM 00pa30BaHUU ABIISIOTCS:

ehOpMHUPOBAHUE HWHTEpPECAa U CTPEMJICHHS OOYYAIOIIUXCA K HayqYHOMY
W3YUYEHUIO TPUPOABI, PA3BUTHE HUX MHTEIUIEKTyAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTE;

epa3BUTHE TMPEACTABICHUA O HAYYHOM METOJE T[O3HAHUA U
dbopMupoBaHUE UCCIETOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

e hOpMHUPOBAHUE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yjbTara H3y4deHUs
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

eOpMUPOBAHUE YMEHUN OOBSICHATH SIBJICHUS C UCIIOJIb30BaHUEM
bU3MYECKUX 3HAHUHN U HAYYHBIX JI0KAa3aTEIbCTB;

e hOpMUPOBAHUE TMPECTABICHUN O PO (DU3MKU JJIsi Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHue 3TUX 1efiel 00ecrieunBaeTCs PelIeHUeM CIEIYIOINX 3a/1a4y B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

eIPUOOpPETEHNE  CHCTEMBl  3HaHWUH 00  oOmux  (QU3NYECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSAX, BKJIIOUYas MEXaHUKY, MOJEKYJISPHYIO
(bU3HUKY, AIEKTPOIMHAMUKY, KBAHTOBYIO (DM3UKY U AJIEMEHTHI aCTPO(PU3UKY;

eOpMUPOBAHUE YMEHUU TMPUMEHSATH TEOPETUYCCKUE 3HAHUS IS
00bsicHEeHUs (U3UYECKUX SIBJICHUM B MPUPOAE U JJIA NMPHUHATHUS MPAKTUICCKUX
pELICHUN B [IOBCEIHEBHOW KU3HH;

¢OCBOEHHE CIIOCOOOB pEIICHHS PA3TUYHBIX 3a7a4 C SBHO 3aJIaHHOMN
duznueckoi MoeINblo, 3aa4, MOoAPa3yMeBalOIINX CAMOCTOSTENILHOE CO3/JaHue
¢duznueckoi MojieNu, aleKBaTHON yCIOBUSAM 3aa4H;

e[IOHMMaHUE (HUINYECKUX OCHOB W TPHUHIIUIIOB JEUCTBHUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOIIECCOB, WX BIUAHHUS Ha OKPY>KAIOIIYIO
cpeny;

¢OBJNIQJICHUE METOJAaMHU CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS
¢u3MUecKnX OJKCIEPUMEHTOB, aHalu3a W UWHTEPIpeTaluu HHPOPMAIINH,
OTIpEJICIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO pe3ysIbTaTa;

¢ CO3JIaHHUE YCJIOBUM IIJISI Pa3BUTHUA YMEHUU MTPOCKTHO-UCCIIEA0BATEIBCKOM,
TBOPYECKOM JAESATEIbHOCTH.

Ha m3ydenne ¢usuku (0a30BbI ypOBEHBb) HAa YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B HeJEI0),
B 11 xacce — 68 yacoB (2 4aca B HEJENIO).

[Ipennaraemseiii B mporpamMmme 1o (uU3MKe MepevyeHb JTa0OpaTOPHBIX WU
MPAKTUYECKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JelaeT BBIOOD
MpoOBeIeHUsS JTA0OPATOPHBIX PA0OT W OMBITOB C YYETOM WHIUBUIYaTbHBIX
0CcOOeHHOCTEH 00y4JarommXcs.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®u3nka — Hayka o npupoze. HayuHble METOMBI MMO3HAHUSA OKPYKAIOILIETO
Mupa. Ponp skcnepuMeHTa W TEOPUM B MPOLECCE MO3HAHUS IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue pu3NUECKUX sIBICHUHN U npolieccoB. HayuHbie runoTessl.
duznyeckue 3aKOHbl M TEOpPUM. ['paHUIBl TNPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [IpuHIIUII COOTBETCTBUSI.

Ponb u Mmecto Gpusnku B GOpMUPOBAHUHN COBPEMEHHON HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIBHOCTHU JIIOJIEH.

Jlemoncmpayuu

AnanoroBele ¥ 1UGPOBBIE H3MEPUTENIbHBIE NMPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABWKEeHUE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUXKCHUS.
Cucrema otcu€ta. TpaekTopusi.

ITepemenienre, cKOpOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MAaTepUaIbHOW TOYKH, UX MPOCKIIMU HA OCH CUCTEMbI KOOpJUHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHENHHOE NBrkeHue. ['paduxu
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHHUSA, MYyTH U TEpPEMEIICHUS
MaTepuaibHON TOYKH OT BPEMEHH.

CBoboaHoe mazieHre. Y CKopeHre CBOOOTHOTO IMaICHHUS.

KpuBosmHeitHoe paBwkeHune. JIBH)KEHHE MaTepHaIbHOW TOYKH IO
OKPY’KHOCTU C TIOCTOSIHHOM IO MOJYJII0 CKOPOCTHIO. YTJIOBas CKOPOCTb,
TuHelHas ckopocTh. Ilepuon m vactora obpameHus. LleHTpocTpeMuTenbHOE
YCKOpPEHHE.

TexHuueckue YCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHUE: CIUIOMETP,
JBH)KEHUE CHAPSJIOB, ILICMTHBIC U PEMEHHBIC TTepeaadn.

Jlemoncmpayuu

Monenb CHUCTEMBI OTCYETA, WJUTIOCTpAITUs KMHEMaTHYECKUX
XapaKTEPUCTHUK JIBUKCHHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne aBwkeHus Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHUS.

HanpagneHnne ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3yyeHne HEpaBHOMEPHOTO  JBMXKEHHS C  LEJIBK0  ONPEACICHHS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXIY NYTAMH, MPOMJACHHBIMU TEJIOM 3a
MOCJICAOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne nBUKEHHS MapuKa B BA3KOUW )KUIKOCTH.

N3yuenue nBuxeHus tena, OPOIIEHHOr0 TOPU30HTAIIBHO.



Tema 2. /lunamuka

[Ipunuun otHOocutTenbHOCTH [amunes. IlepBeii  3akoH  HbroToHA.
NHepryanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cwuna. Ilpunuun cynepnosuiuu cuil. BTopoll 3akoH
Herotona gna MarepuanpHoM TOYKH. Tperuii 3akoH Herootona i
MaTepUaIbHbIX TOUECK.

3akoH BceMupHOro TtsaroteHus. Cuia Tsbkectu. IlepBas kKocmuueckas
CKOpOCTb.

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

Tpenue. Buawsl Tpenus (mokos, CKoJbXeHUs, kadeHus). Cuiia TpeHwUs.
Cyxoe Ttpenue. Cuna TpeHHs CKOJIbKEHUS U cuila TpeHus nokosi. Koagduument
TpeHus. Cuia CONpOTUBIICHUS TIPU JIBUKEHHUM TeJa B )KUIKOCTH WIIN rase.

[TocTtynaTenpHOE U BpamaTeabHOE ABMKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. [lneuo cumibl. YciaoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTpOWCTBA M TMPAKTUUECKOE MPUMEHEHUE: MOIAUIUITHUKH,
JBU)KEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHNE MHEPLIH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CioxxeHue Cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U MaJICHHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCHMMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B IIPYKUHE U
pe3HOBOM 00pasiie, OT ux AedopMaIium.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tejla, HWMEKOIIETO OCh
BpallCHUSI.

Tema 3. 3akonvl coxpanenusn 6 mexaHuke

NMnynbec mMarepuaibHOM TOYKH (Tena), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbc cuiibl 1 U3MEHEHHE UMITYJIbCA Tea. 3aKOH COXPAHEHUS UMIIYJIbCA.
PeaktrBHOE 1BHXKEHUE.

PaGota cuiibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi maTepuanbHON Touku. Teopema 00 M3MEHEHHH
KUHETHUYECKOU SHEPTUH.

[ToreHumanbpHas BHEPrusl. [ToreHumnanpHas SHEPrust YIIPYTO
nehopMHUpPOBAaHHON TpyXuHBL. [loTeHNHWanbHas »dHEprus Tejaa BOIU3H
MMOBEPXHOCTH 3EMIJIH.

[loTennmanpHple W HEMOTEHIMANbHBIE  cuUibl.  CBsS3pb  pabOTHI
HEMOTCHUUAIBHBIX CWJI C U3MEHEHUEM MEXAaHWYECKOW SHEPIrHUM CUCTEMBI TEl.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOMED,
MPYXKUHHBIM TUCTOJIET, JBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.



PeaxtuBHOE IBUXKEHUE.

[lepexoa mOTeHUMATBbHON SHEPTUN B KHHETHUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYToro yAapa ¢ MOMOIIbIO ABYX OJAMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CHUJIBI C HM3MEHEHHEM MEXaHUYeCKOM
DHEPIrUH TeJla Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO XKIyTa.

Paszpnen 3. MouiekyisipHasi pU3NKa M1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOXKEHHUSI MOJICKYJISIPHO-KUHETUUECKOW TEOpUU U HUX
ombITHOE oOOocHOBaHue. bpoyHoBckoe maBuxenue. Juddysus. Xapakrep
JIBW)KEHUS W B3aUMOJICHMCTBHUSI 4acTHUI] BeuiectBa. Mojaenu CTpOCHUSI Ta3o0B,
KUJKOCTEeH M TBEPJBIX TET U OOBSICHCHUE CBOMCTB BEIIECTBA HAa OCHOBE ITHX
mozeneil. Macca u pasmepsl Monekyn. KomudectBo BemiectBa. lloctosHHas
ABorazpo.

TennoBoe paBHOBecue. Temnepatypa u e€ wu3Mepenue. Illkana
temnepatryp Llenbcus.

Mopgens wuaeanbHoro raza. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KUHETUYECKON TEOpHUM HACAIbHOTO raza. AOCONIIOTHas TeMIlepaTypa Kak Mepa
CpeHe KMHETHMYECKOM SHEPruM TEIUIOBOTO JBMXKEHHs vacTull rasa. [llkama
temnepatryp KensBuna. ['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—
Knaneiipona. 3akon JlaneroHa. M3omnpoiiecchl B Ha€aabHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. [ paduyeckoe TMpeACTABICHHE H30IMPOILIECCOB:
U30TepMa, U30X0pa, n3odapa.

TexHuueckne yCTpOMCTBa W MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Ilemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BellecTBa, (oTorpapuu
MOJIEKYJI OPraHUYECKUX COCAUHEHHUI.

OmnbiTel 0 U Gy3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUSI.

Mopnaens onbita ITepHa.

OnbIThI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIONIME YPaBHEHHE COCTOSIHUSI HJEalbHOTO Tasa,
U30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl Bo3AyXa B KJIACCHOW KOMHATE€ HA OCHOBE U3MEPEHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHUMOCTM  MEXKIY  apaMeTpaMH  COCTOSIHUSA
Pa3peKEHHOrO rasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMmoanHamuueckas cucTeMa. BnayTpennss JHEPTUs
TEPMOJUHAMUYECKOW CHUCTEMBI H CrmocoObl e€ wu3MeHeHus. KomnuecTBo
TEIJIOThl U paboTa. BHYTpeHHsisi 3HEprusi OJHOATOMHOIO HJICAIbHOIO Tra3a.
Buzael Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKLINS, U3IyUYEHUE. Y IebHAs
TEIIOEMKOCTh BellecTBA. KOIMYeCcTBO TEMIOTHI PH TEILIONEpEIaye.



[lonstue o0 agmabatHOM mporecce. llepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHneHue mepBOro 3aKoHa TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh IpoLieccoB B IPUPO/IE.

TemmoBble  MamuHbL.  [IpUHIUNBI ~ AEWCTBUS  TEIUIOBBIX  MAIlWH.
[IpeoOpazoBanusi >HEpruu B TEIUIOBBIX MamuHax. KoadduiueHt mone3Horo
nevctBus TeruioBod mamuHbl. [lukn KapHo u ero xkosd@puiiveHT mosie3HOro
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETLNTIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA MU NPAKTUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW HEPTUM Teja MPU COBEPIICHUU PAOOTHI: BBIIET
npoOKU U3 OYTBUIKK TOJ JIEMCTBHEM CXKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAECMOHCTpAITu).

N3menenne  BHyTpeHHeW  »Heprum  (TemmepaTypbl) Tela  IpHU
TEIIonepe1aye.

OnpIT 1Mo aanabaTHOMY PACHIMPEHHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopaenn mapoBoil TypOWHBI, JBUTATENII BHYTPEHHETO CropaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexoonl

[Tapoobpa3zoBanue u koHneHcauus. Mcnapenne u kunenue. AOcomtoTHas
U OTHOCHUTENbHAs BIAXHOCTh BO3Ayxa. HacklmeHHbll nap. YaenpHas Temiora
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tépnoe teno. Kpucraimmuyeckue u amopdHbie Tena. AHM30TPOMUS
cBOMCTB KpucTtaimioB. JKuakwe kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBnenue u kpucTaaIM3anus. Y aenbHas TemioTa miasienus. Cyonumarus.

VYpaBHeHHUE TEIIOBOTO OanaHca.

TexHuueckne ycCTpOWCTBA U MNPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJYUYEHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHCJIE HAHOMATEPHaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAUHAMHUKA

Tema 1. dnekmpocmamuxa

DOnekTpu3auusi Ten. JJIeKTpUuyYecKuid 3apsiA. JlBa BHAAa 3IIEKTPUUECKUX
3apsinoB. [IpOBOAHUKM, MUAIEKTPUKUA U TOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToueuHbll »ieKTpUyYECKUit
3apsaa. Dnekrpudeckoe nose. Hanpssk€HHOCTh anexkrpudeckoro nois. [Ipunoun
CyHEPIIO3ULUHU AIEKTPUUECKUX MIOJIEH. JInHun HaIps>KEHHOCTH
BJIEKTPUYECKOTO TTOJIS.



PaGora cun osnekrpocratuueckoro moissg. [lorenuman. PasHocTh
noTeHuanoB. [IpOBONHMKM W JUAIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJE.
JlupnekTpuyeckas NPOHULAEMOCTb.

DIIEKTPOEMKOCTb. Konpencarop. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO KOHJEHCATOpA.

TexHuyecKkre yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: D3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN anIapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMPNIEKTPUKH B SJIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOLIAIH
IJIACTUH, PACCTOSIHUS MEXKIAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIeHCATOpa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paziuunix cpedax

DJIEKTPUUYECKUM TOK. YCJIOBUS CYHIECTBOBAHUS JJICKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [ToCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEMH.

DIEKTPUUECKOE COMPOTHUBIICHUE. YIEIbHOE COIMPOTHBIICHUE BEIECTBA.
[TocnenoBarenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEIUHEHNE IIPOBOIHUKOB.

Pabora »anexrtpuueckoro Toka. 3akoH Jxoyns—JleHma. MoiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIasi CUJIa U BHYTPEHHEE CONPOTUBJIEHNE UCTOYHUKA TOKA.
3akoH Owma [ns TOJHOM (3aMKHYTOW) ayekTpudeckod wnenu. KopoTkoe
3aMbIKaHUE.

DONEKTpOHHAsT  MPOBOJUMMOCTh  TBEPIABIX  METAJUIOB.  3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMHnepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[MonympoBoguuku.  CoOcTBeHHass W IpUMEcCHass  MPOBOJUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUd TOK B pacTBOpax M paciiiaBax dJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DNIeKTpUUECKUM TOK B razax. CamMOCTOSITENIbHBIN W HECAMOCTOSITEIbHbBIN
pazpsan. Momuus. [Ltazma.

TexHuueckne yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, HCTOUYHHKUA TOKa, JIJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBICHUS, BaKyyMHbIH
IUON, TEPMUCTOPHI W  (POTOPE3UCTOPHI,  TMOIYINPOBOJHUKOBBIA  JTHOI,
rajbBaHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS ITUIUHIAPUUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJTIOIIAY MOMEPEYHOT0 CEYEHHS U MaTepHuala.

CmenanHoe COeJMHEHUE MTPOBOJHUKOB.



[IpsmMoe wu3MepeHHe OHIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajJbBAHUYECKOTO DJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHMOCTH COIPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAUMOCTE 37IEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3y4yeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenue 31eKTpOABUKYILEN CUIIBI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmonenue anexktposnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce ocyIiecTBIsieTcs ¢
Y4ETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMHM MaTE€MAaTHKH,
OHOJ0TNHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, CBA3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAYYHBIA (akT, TUrnoTe3a, ¢pusnueckas BeIMYUHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHHUE.

Mamemamuka: pelleHHe CHUCTEMbl YypPAaBHEHWM, JMHEWHas QYHKIUS,
napabona, runepbona, HuX TrpaduKu U CBOWCTBA, TPUTOHOMETPUUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJMHAT,
CJI0’KEHUE BEKTOPOB.

Buonoeua: MexaHWueckoe MABIKEHUE B JKHBOM mpupone, auddysus,
OCMOC, TEIUIOOOMEH HBBIX OPraHM3MOB (BUABI TEIUIONEpEeaaud, TEIIOBOE
paBHOBECHE), DIIEKTPUUYECKUE SBIICHUS B )KUBOW ITPUPOJE.

Xumus: NUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE aTOMOB U MOJEKYII,
MOJIb BEILECTBA, MOJIIpHAas Macca, TEIIOBbIE CBOWCTBA TBEPABIX TEIl,
KUJKOCTEU U Ta30B, IEKTPUYECKUE CBOMCTBA METAIIOB, JJIEKTPOJIUTHYECKAS
JUCCOLMALINS, TaJIbBAHUKA.

l'eocpagpusa: BIa)XHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHKUE IBUKEHHUM C MCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, NOAIIMITHUKH, HUCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET W JpPYyrue), IBHUraTelb BHYTPEHHETO
CropaHus, napoBas TypOWHA, OBITOBOW XOJOJWIbHHMK, KOHIUIMOHED,
TEXHOJIOTMM  TOJNy4EHUS COBPEMEHHBIX MAaTepuajgoB, B TOM  4YHUCIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTMH,  JJIEKTPOCTATHYECKAas  3alluTa,
3a3eMJICHUE ANEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTED,
AJIEKTpOHArpeBaTejabHble  MPUOOPHI,  JIEKTPOOCBETHUTENbHBIE  MPUOOPHI,
raJbBaHUKa.

11 KIIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Maznummnoe none. IneKmpomacHuUmMHAA UHOYKUUA

Iloctoguuple MarHuTel. B3anmMonelcTBHE NOCTOSHHBIX  MArHUTOB.
MarautHoe noisie. BekTtop MarHMTHOM MHAyKIuMU. [IpuHOMI cynepnosuuuun
MarHuTHBIX NoJied. JInHMM MarHuTHOM MHAYKUMU. KapThHa TUHUNA MarHUTHOM
WHAYKIMY MOJISI TOCTOSTHHBIX MarHUTOB.

MarnutHoe T1oJie TPOBOJHMKA ¢ TOKOM. KapThHa JIWMHUN HHIYKIUH
MarHuTHOTO TOJIS JJIMHHOTO MPSAMOIr0 MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOI'O



MPOBOJHUKA, KaTymku ¢ TokoM. OmnbeiT Opcrena. BsaumopeiicTBue
MPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalPaBJICHHUE.

Cuna JlopeHua, €€ MOaynb W HampaBiieHUE. JIBHKEHUE 3apsKEHHOU
YacTHILIbl B OTHOPOJTHOM MarHuTHOM mose. Pabota cuinbl Jlopenia.

SIBiieHMEe DIEKTPOMArHUTHOW HMHAYKUMHU. IlOoTOK BexkTOpa MarHUTHOM
WHAYKIUHA. OJEKTPOABMKYIAS CUJIa HWHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Gapanes.

BuxpeBoe snekTpuueckoe mojie. DIEKTPOABMKYIIAS CUJa WHAYKIUU B
MIPOBOJHUKE, IBUKYIIEMCS MTOCTYNATEILHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

IIpasuno Jlenua.

NHOyKTUBHOCTh. SIBIEeHME CAaMOMHIYKIMU. OJEKTPOABHXKYIIAs CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE IMPUMEHEHHUE: MOCTOSHHbIC
MAarHMuThl, SJICKTPOMArHUTHI, DJIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTaApPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOIO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIUA MarHUTHOTO TIOJISI.

B3aumopelicTBue ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHnE AIEKTPOMArHuTHOW UHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTh  3JEKTPOABMKYIIEH CHJIBI HMHAYKIMM OT CKOPOCTH
WU3MEHEHUSI MarHUTHOI'O TIOTOKA.

SIBieHre CaMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AelCTBUS OCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOM UHYKIIHAH.

Pasnen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHbsle Ko1e0anus

Konebarenbnass cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHMUS.
["apmonunyeckue konebanus. [lepuon, yactora, ammnutyna u ¢asza KojleOaHUM.
[TpyxuHHBII MAasiTHUK. Marematnueckuii MAasiTHUK. YpaBHeHue
rapMoOHUYecKux Kosebanuii. [IpeBparieHne »HEPruu NPU TAPMOHUYECKUX
KOJIeOaHMsIX.

Konebarenbubiii koHTYp. CBOOOMHBIE AIEKTPOMArHUTHBIC KOJeOaHUS B
UJ€aTbHOM KOJe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYECKUMH H
ANEKTPOMArHUTHbIMU KoJjieOaHusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPI'UM B UJEATBLHOM KOJe0aTeIbHOM KOHTYPE.

[IpencraBnenne 0  3aTyxallMX  KojeOaHUsIX.  BbIHYXJeHHbIE
MexaHnueckue KoseOaHusi. Pe3oHaHc. BbIHYXIEHHBIE 3JIE€KTPOMAarHUTHBIC
KoJieOaHus.



Ilepemennslii TOK. CHHYCOMIANbHBIA TNEPEMEHHBIA TOK. MONIHOCTH
MEPEMEHHOr0 TOKAa. AMIUIUTYIHOE W JEHCTBYIOIIEE 3HAUYEHHE CUJIbI TOKA U
HaIPsHKCHMS.

TpaucdopmaTtop. [IpousBoacTBo, neperaya U notpebieHue
DNEKTPUYECKOW  DHEPTrMU. OKOJOTMYECKHME PUCKHM TOpPU  IPOU3BOJCTBE
anekTposHeprun. KynbTypa UCHONb30BaHUS 3JEKTPOIHEPIHH B MOBCEIHEBHOU
KU3HU.

TexHuyeckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHUE: DIICKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanne nmapamMeTpoB KoJIeOATEIbHOW CUCTEMBI (MPYKUHHBIA HIIA
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue cBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

Ha6monenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJTBI TOKAa M HANPSDKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mociieoBaTENbHOM COEIMHEHUU PE3UCTOpa, KaTyIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JEKTpOonepeadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPHOJA MalbIX KOJIEOAHHWM I'py3a HA HUTH
OT JIJIMHBI HUTU U MACChI rpy3a.

HccnenoBanne mNEepeMEHHOTO TOKAa B LENM W3 MOCIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpOMAZHUNHbBLE 6OTIHbL

MexaHnueckue BOJHBI, yciaoBusA pacnpoctpaHeHus. Ilepuon. CkopocTh
pacrpocTpaHeHusi M JiuHa BOJIHBL. llomepeuHble W MPOMOJBHBIE BOJIHBI.
Nurtepdepennus u qudpakius MEXaHHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. YCIOBUS W3JIYYEHHUS DJIEKTPOMArHUTHBIX
BOJIH. B3aumuas opuenrtanus BekTtopoB E, B, V B snekTpoMarHuTHON BOJIHE.
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpaKEHUE, MPEIOMIICHUE, MOJISIpU3aLus,
mudpakuus, uarepdepenims. CKopocTh dJIEKTPOMArHUTHBIX BOJH.

[IIkana 31€KTPOMArHUTHBIX BOJH. [IpuMeHEeHNE 3JIeKTPOMArHUTHBIX BOJH
B TEXHHUKE U OBITY.

[IpuHUMIIBI pagUOCBA3U U TeNEBUICHU. Pannonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckre yCTpONCTBAa M NPAKTHYECKOE MPUMEHEHUE: MY3bIKaIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTHMKA B TEXHUKE M MEAUIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-niedn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKa.

Habmronenune oTpakeHus ¥ MPEIOMIICHUS MEXaHMYECKUX BOJIH.

Hab6mronenne naTepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOU KoJieOaHU.



HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHUE,
IpesioMJIeHUE, MoJAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsmMonuHENHOE pacrpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOoHBI OTpakeHUs: cBeTa. [locTpoeHne n3o0pakeHuit
B IUIOCKOM 3€pKaJie.

[Ipenomiienne cBeTa. 3akoHBI TMPEIOMIICHUST CBeTa. AOCOJIOTHBIN
nokasarensb npenomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpeaenpHbiii yron
MOJTHOTO BHYTPEHHETO OTPAKECHMUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

ColOuparomue W paccewBarolive JUH3bl. ToHKas muH3a. DOKycHOE
paccTosiHUEe U ONTHYECKasi cujia TOHKOW JuH3bL. [locTpoeHune nzobpakeHuil B
cOOMparIMX W pacceuBalOIUX JuH3aX. @DopMmyna TOHKOW  JIMH3BI.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenesnbl NPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOIIOIEHUST MAaKCUMYMOB MU MHHHUMYMOB B HHTephEpEeHIIMOHHOU
KapTHUHE OT ABYX CHH(pA3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. QudpaxkiuonHas pemérka. YcloBUe HaOIIOICHUS
[JIaBHBIX MAKCUMYMOB TIpU MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckne yCTpOHCTBA M NPAKTHUECKOE IPUMEHEHHE: OYKH, Jyma,
¢doToanmapaT, TPOEKIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAas
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Ilemoncmpayuu

[IpssMOMHEWHOE pacIpOoCTpaHEHUE, OTPAKEHUE U TMPEITOMIIEHUE CBETA.
OnTuueckue mpuOopshI.

[TomHOE BHYTpEHHEE OTpaxkeHue. Moiesib CBETOBOIA.

HccnenoBanue cBOMCTB M300payKEHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKONa.

Ha6monenne naTepdepeHnm cBeTa.

Ha6monenune nudpakuuu cBera.

HabGmronenue nucrnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yeHue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

HaGmronenne monsipu3aiiuy cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pa3zgen 6. OCHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['paHuibl TPUMEHHUMOCTH  KJacCUYeCKoW  MexaHuku. Iloctynatel
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPMAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh  OJHOBPEMEHHOCTHU.  3aMEIJIEHHE  BpPEMEHU U
COKpAIlICHUE JIJIMHBI.
DHEPrusi 1 UMIYJIbC PENSATUBUCTCKON YaCTULBI.



CBs3p Macchl C DHEPrue€d M HMIIYJIBCOM PEIATUBUCTCKOM YaCTHIBI.
OHeprus MoKos.

Paszpnen 7. KBanroBas ¢pusuxa

Tema 1. dnemenmul KBAHM OGO ONMUKU

®oronsl. Popmyna Ilnanka cBsi3u sHepruu (GoOoToOHA C €ro YacTOTOW.
DHeprust 1 UMIYJIbC GOTOHA.

OtkpeiTie U uccienosanue Gorodpdexra. Onbiter A. I'. Cronerona.
3akonbl Gotordpdexra. YpaBHenue DiiHmTerHa ans porordpdexra. «KpacHas
rpanuna» ¢potodddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JICHCTBUE CBETA.

TexHu4eckne yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: (OTODIEMEHT,
doTonaTuuk, coaHeyHas 6arapes, CBETOAHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHETro (GoTodddekra.

CBeToaunon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pe3epdopra no paccessHuIo o -4acTHII.
[Inanerapnas mozens aroma. Iloctynatel bopa. M3nyueHune u moriouieHue
(OTOHOB TIpH TIEPEX0JIe aTOMa C OJIHOI'O YPOBHS DHEPruU Ha Apyrou. Bujbr
cniekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOA.

BonnoBeie cBoiicTBa wactun. Bomnbl ge bpowns. KopnyckynsapHo-
BOJIHOBOM Jyallu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1yYCHHE.

TexHuueckne ycTpoHCTBa M NMPAKTHUECKOE MPUMEHEHHUE: CIIEKTPabHBIM
aHanu3 (CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.

Jlemoncmpayuu

Mognens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HalGmonenne muHEMYaThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HaGmonenne nmuHeMvaToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JIOKa3bIBAIOIINE CIIOAKHOCTh CTpoeHus sifpa. OTKphITHE
pagnoaktuBHOCTH. OmbiTel  Pesepdopma 1o ompepeneHHui0o  COCTaBa
paanoakTuBHOTO wm3mydeHusi. CBoiicTBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue paaroakTHBHOCTH Ha KMBbIE OPTraHU3MBI.

OtkpeiTHE IpoTOHA U HelTpoHa. HykiionHas mozens siapa ['eiizenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjpa. M30Tomnsl.

Anbda-pacnman. DIEKTPOHHBIM M TO3UTPOHHBIA Oera-pacman. ['amma-
U3JIydyeHue. 3aKOH paJuoakTUBHOTO pacra/ia.

DHeprus CBsI3M HYKJIOHOB B sifipe. S nepHblie cuibl. [edext maccsl sapa.

S nepHble peakunu. Jlenenue u cUHTE3 S€EP.

Anepusnii peaktop. TepmosiaepHsiii cunTe3. [IpobOieMbl W TEPCHIEKTUBEI
SAIEPHON IHEPTETUKU. DKOJTOTUUECKHUE ACTIEKTHI AIEPHON IHEPTETHKH.

DiieMeHTapHbIe YacTULbl. OTKPBITUE ITO3UTPOHA.

Metobl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHII.



@dyHaaMeHTaJdbHble B3aUMOJEHCTBUA. EQUHCTBO (hU3MUECKOM KapTHHBI
MHpa.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPHUMEHEHUE: JI03UMETD,
kamepa BunbcoHa, siepHblil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Paszzgen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

Jrtanbel pa3BUTUS acTpoHOMHH. [IpuknagHoe W MHUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3qH0r0 Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBH>KEHUE.

CosniHeuHas cucTeMa.

Connue. ConHeuHast akTUBHOCTh. VIcTouHuK sHeprun CoyiHIIA U 3BE3N.
3BE3/bI, MX OCHOBHBIC XAPAKTEPUCTUKH. JlnarpaMma «CHEKTpaJIbHBIN Kjlacc —
CBETUMOCTB». 3BE3/bI IIABHOM MOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOW MOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHuE
3BE37]. COBpEMEHHBIE MPECTABICHUSI O MIPOUCXOXKACHUU U 3BOIOoIMK CoHIA
U 3BE3J1. DTallbl )KU3HU 3BE3]I.

Mueunsiii [IyTe — Hama [Nanaktuka. [Tomoxxenue u auxkenue CosiHIa B
lNanaktuke. Tunbl ranakTtuk. PangvoranakTukyd v KBazapbl. UEpHbIE ABIPHI B
AIpax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa0O06ma. PaszGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PenkToBOE M3ITyUEHHE.

MacmraOHas cTpyktypa Beenennoit. MeTtaraiaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaGmronenus HEBOOPYKEHHBIM rJ1a30M c UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX  MPUJIOKEHUW JUIsl  OMpEACNICHUs TOJOKEHUS HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be311si CEeBEpHOTO MOIyIIapUsl U
SIPKUE 3BE3MBL.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTwu.

O600maromnee NOBTOPEeHUE

Pons ¢u3mkum w acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIMAJILHON M OJTUYECKON cdepax AesTEIHbHOCTH YENOBEKa, POJIb M MECTO
GuU3MKH W acTpOHOMHHM B COBPEMEHHOW HAy4YHOW KapTHHE MUpa, pOJIb
¢usznueckoit Teopun B GOPMUPOBAHUU TPECTABICHUIN O (GU3HUECKON KapTUHE
MHpa, MeCTO (U3MUECKOW KApTUHBI MHUpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJACTABICHUN O IIPUPOLE.

Me:xknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusznku 6a30Boro ypoBHS B 11 Kitacce ocyimecTBisieTcs ¢
YYETOM COJIEPIKATENBHBIX MEXKIPEAMETHBIX CBSI3€M C KypCaMH MATEMAaTHUKH,
Oumonoruu, XuMuwu, reorpaduu U TEXHOJIOTUH.

Meoswxcnpeomemuvle nonsimust, CBSI3aHHbIE C U3YYEHUEM METOJ0B HAYUYHOIO
MO3HAHUS: SBIICHUE, HAYYHBIA (aKT, TUIOTE3a, (PU3UUECKass BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHUE CHCTEMBI YPABHEHUM, TPUTOHOMETPUUYECKUE
byHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIAECTBO, BEKTOPHI M UX MPOEKINHU HAa OCH KOOPJIMHAT,



CIIOKEHUE BEKTOPOB, NPOM3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMI, NpU3HAKU
Mo00usl TPEYroJIbHUKOB, ONpPENEJEHUE IUIOMAAN TUIOCKUX (QUryp u oobéma
TeJ.

Buonoeus: »nexTpuyeckue SIBICHHUS B JKUBOM INPUPOAE, KoJieOaTelIbHbIE
IBWKEHHSI B JKUBOW NPUPOAE, ONTUYECKUE SBICHHUS B HXUBOW NPHUPOJE,
NENCTBHE PAaIUALIMU HA KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHME aTOMOB M MOJIEKYJ, KpPHUCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJN, MEXaHW3Mbl O0pa3oBaHUs KPHUCTAUIMYECKOM  pPEIIETKH,
CIIEKTpaJbHbIA aHAJIU3.

l'eocpaghus: MarHuTHbIE TONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX PV,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3EMIIETPSACEHUIN.

Texnonoeua: JWHAMA DIEKTPOIEpENad, IEHEpaTop IEPEMEHHOIO TOKa,
AIEKTPOJIBUTATENb, UHAYKIMOHHASA €Yb, pajaap, PaaUuONpUEMHUK, TEJIEBU30D,
anTeHHa, Ttenepon, CBYU-neub, MpoeKIIMOHHBINA anmnapar, BOJOKOHHAs OITHKA,
COJIHEYHAas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mpeamera «®Dusmka» Ha ypoBHE CpEIHETro OOIIeTro
oOpazoBanusi (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYHUTh  JOCTHIKEHUE
CIIETYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX
pe3yabTaTOB.

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHMS Yy4eOHOTro mpenmeTra «Dusznka
JOJDKHBI ~ OTpa)XaTh  TOTOBHOCTB W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(OPMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHUEHTAIlMM, MO3UTUBHBIX BHYTPEHHUX YOEKIECHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOrO  OOIIEeCTBa,
pacuIupeHrue JKM3HEHHOTO ONbITa W OMNbITAa JIESITEJBHOCTH B TMpoliecce
peanu3aii OCHOBHBIX HAIPaBJICHUM BOCTUTATEIBLHOM NESTEIbHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh  TPAXKITAHCKOM  TO3UIMHM  OOYyYalomerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCHUICKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKUMX T'YMAaHHUCTHYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbBHOCTh B HHTEPECAX T'PaKJIaHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YyMEHUE  B3aUMOJAEHCTBOBaTbH C  COIMAJIbHBIMHU  HMHCTUTyTaMu B
COOTBETCTBHHU C UX PYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOTO BOCTIMTAHUS:

c(hopMUPOBAaHHOCTH POCCUNCKOU rpakIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA;

LHEHHOCTHOE OTHOUIEHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OILICHUBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACH Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTHA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYUBOTO OYAYIIErO;

4) 3¢TeTHYeCKOT0 BOCITUTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYas HSCTETUKY Hay4YHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKOIN HAYKE;

5) Tpy10BOr0 BOCIIUTAHUSI:

WHTEPEC K pa3iuyHbIM cdepam mpodhecCHOHATBHON NeATeTbHOCTH, B TOM
quClie CBSA3aHHBIM C (DU3MKON W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BEIOOp Oyaymiedt mpodeccun W peamn30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
TJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O U CcamMOOOpa3OBaHUIO B
o0sacTu PU3KMKU HA MPOTSIKEHUU BCEH KUZHMU;

6) 3K0JI0rHYeCKOro BOCITUTAHUS



c(OpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbl, OCO3HAHHE TJ100aJTBbHOTO
XapakTepa FKOJIOTMYECKUX MpooIieM;

IUIAHUPOBAHUE M OCYLIECTBIICHUE IEUCTBUNM B OKPYXKAKOLIECW Cpene Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue OIMbITa JEITEIbHOCTH 3KOJOTMYECKON HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 TO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUBHUECKON HAYKH,

OCO3HAaHHE IIEHHOCTU HAYYHOW [ESITENbHOCTH, FOTOBHOCTH B IIPOILIECCE
u3ydeHus (U3UKU  OCYIIECTBISATH TMPOCKTHYIO UM HCCIEI0BATEIbCKYIO
NEATENbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/bHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS
Ba3oBble JJoruuyeckue JelcTBUA:

CaMOCTOATEIBLHO  (OPMYIUPOBaTHP W  aKTyaJIM3MPOBaTh  IPOOJIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE;

ONpeNeNATh MEeU JACATCIBHOCTH, 3aJ1aBaTh MapaMeTPbl U KPUTEPUH HX
TIOCTH)KEHHS;

BBISBJISAT, 3aKOHOMEPHOCTH M TPOTHBOPEYUS B PacCMaTPHBACMBIX
(U3UYECKUX SBIICHUSX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOIEMBI ¢ YUETOM aHATN3a UMEIOIITUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTb, OIICHUBATh COOTBETCTBHE
PE3YIBTATOB IIEJIIM, OIICHUBATh PUCKH TOCJIECACTBUHN JEATEITbHOCTH;

KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSAX pPEajbHOTO,
BHUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pPa3BUBATh KPEaTHBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBaTebCKHe AeliCTBHUS.

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIIFOUYECBHIMU TOHATHUAMH U METOJIaMHU
bu3YecCKol HAYKH;

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATeILCKOM u MIPOEKTHOMN
NEATeIbHOCTH B 00JlacTH  (U3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY  TIOMCKY  METOJOB  pelieHus 3a7ad  (U3HUIECKOTO
COJIepKaHMsl, IPUMEHECHHIO PA3INIHBIX METOIOB ITO3HAHUS;

BJIAJCTh BUJAMH JICSITCIHPHOCTH IO IIOJYYCHHUIO HOBOT'O 3HAHUS, €r0
HHTEPIPETAllMHA, NPeoOpa30BaHUI0 M IMPHUMEHEHUIO B Pa3IMYHBIX YYCOHBIX
CUTYalusX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX MTPOECKTOB B 00JaCTH (DU3HKHU;

BBISIBIIATh NPUYUHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpPOBATh 3aJ1ady,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHMS, HAaXOJUTh apryMEHTHI JIUISI JI0Ka3aTeIbCTBA
CBOHMX YTBEP)KJICHHH, 3a/1aBaTh IapaMEeTPhl K KPUTCPHH PCIIICHHS;

aHAJU3MPOBATh IIOJIYUYEHHBIE B XOJ€ peHIeHHUS 3aJaud Pe3yIbTaThl,
KPUTHYCCKH OIICHUBATh HMX JOCTOBEPHOCTH, IPOTHO3MPOBATH H3MCHCHHE B
HOBBIX YCIIOBHUSX;

CTaBUTh W (POpMYIHUpPOBaTH COOCTBEHHBIC 3aJauyd B 00pa3oBaTEILHOMN
NEATEeIILHOCTH, B TOM YHCJIC TIPH U3YUCHUN (PU3HKU;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MMPHOOPETEHHBIN OIIBIT;



yMETh TEPEHOCUTh 3HaHUA MO (U3MKE B TMPAKTUYECKYIO 001acTh
KU3ZHEACATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJICHU, MIPEJjIaraTh OPUTHHAIBHBIE TOIXOAbl U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 3a]1auH, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMM TOJIyueHUs WHOOpManuu (HU3NYECKOro COACPKAHUS
W3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBISATH MMOUCK, aHAJIU3,
CHUCTEMATH3alUI0 U MHTEpPIpeTalnio nHGOpMaluKu pa3InuHbIX BUAOB U (popMm
MpeCTaBICHNUS;

OIICHUBAThH JIOCTOBEPHOCTH UH(POPMAITUH;

UCIIOJIB30BaTh CpPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAITUOHHBIX
TEXHOJIOTUH B PEIICHUH  KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHU3aIMOHHBIX 3a7a4 C COONIIOJIEHUEM TPEOOBaHUN APrOHOMUKHU, TEXHUKHU
0€30MacCHOCTU, TUTHUEHBI, PeCypcOoCOEpeKEeHUsI, TTPABOBBIX U ATUUECKUX HOPM,
HOpM MHGOPMAIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (DMU3UYECKOTO COJCpPKaHUS B Pas3IMUHBIX (opmaTax C
y4éTOM Ha3HaueHuss WHPOpPMAIMU U  1EJIeBOW  ayJuTOpHWH, BBIOHpas
ONTUMAIBHYIO0 (GOPMY MPEJACTABICHUS U BU3yaJIU3aIIUH.

KoMMyHuKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBJIATh OOIEHWE Ha ypokax (U3UKM W BO BHEYPOUYHOU
JIEATSIILHOCTH;

pacrio3HaBaTh MPEANOCBUIKM KOH(JIMKTHBIX CHUTyalldid W CMATYaTh
KOH(DJIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BaHUEM
SI3BIKOBBIX CPEJ/ICTB;

IIOHUMAaTh 5 HUCIO0JIb30BaTh MIPEUMYIIECTBA KOMAaHTHOU 5
WHIUBUTYaIbHON PabOTHI;

BBIOMPATh TEMAaTUKY M METOJIBI COBMECTHBIX JNEUCTBUH C YIETOM OOIMIMX
MHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 Yi€Ha KOJUICKTUBA;

NpUHUMATh 1I€IM COBMECTHOM JI€STEIbHOCTH, OpraHW30BbIBATH W
KOOPJIMHUPOBAaTh JECUCTBUS IO €€ JTOCTHUKCHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacrpenensaTh pojau C Y4éTOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3YIbTaThI
COBMECTHOM padOTHI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIaJa M KaXJOTO y4YacTHHKAa KOMAaHIbI B
OOIIMiA pe3ybTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIEHUBATh MACHU C IO3UIMA HOBU3HBI,
OPUTHHATBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETHUYECKOE TMOBEICHUE B PA3JIAYHBIX
CUTYAITUAX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH HHUITUATHBHBIM.

PeryjisiTUBHBbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO  OCYLIECTBJISTh I[O3HABATEIIBHYI) JIESITEIBHOCTh B
obmacth (U3UKM W ACTPOHOMHUH, BBISABIATH MPOOJEMBI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIILHO COCTABJIATH IUIAH PEIIEHUS PACYETHBIX U KAYECTBEHHBIX
3a/1a4, TUIAH BBITIOJIHEHUSI MPAKTUYECKON paboThl C Y4E€TOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHHU;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;



paclMpATh  paMKM  y4yeOHOro TNpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHNM;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO W TMPOSBICHUIO 3PYIULMU B 0OJACTH
(u3MKK, TOCTOSHHO TMOBBIIIATH CBOW 0O0pa30BAaTENbHBIA M KYJIbTYPHbBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

J1aBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJa/J€Th HABBIKAMM II03HABATENbHOW pedieKcud KaK OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBAHUM;

UCIIOJIb30BaTh NpUEMBI pediIeKCUr [JIsl OLIEHKHM CHUTyaluH, BbIOOpa
BEPHOTO pelIeHUS;

YMETh OIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATh PEIICHHS MO0 HX
CHI)KEHHUIO;

OPUHUMATh MOTHUBBI W ApPTyMEHThl JPYTrUX MpU aHAJU3€ pPe3yJbTaTOB
NEeSITEbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W ApPTyMEHThl JPYTUX IpU aHAIHM3E pPe3yJbTaTOB
NeSITEbHOCTH;

IPU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B nporecce noCTHKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IIPOrPAMMBI
no (Qusuke I YPOBHS CpeIHEro oOIero oOpa3oBaHUsS Yy OOYYarOITUXCS

COBEPIIEHCTBYETCS HIMOIIMOHATLHBIH UHTEIJIEKT, MpeAnoIaraomumi
c(hOpMHPOBAHHOCTD:
CaMOCO3HaHMs,  BKJIOYAIOIIET0  CIIOCOOHOCTh  TMOHUMATh  CBOE

OMOIIMOHAILHOE COCTOSIHME, BHUJACTH HANpPAaBICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpPETYJIIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIECHHE, CIOCOOHOCTh aJaNTHPOBAaTHCA K
OMOIMOHAILHBIM HM3MEHEHHUSIM U TMPOSBIATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIWH, BKITIOYAIOIICH CTPEMIICHHE K IOCTHKCHHIO LICITH
U yCTeXy, ONTUMHU3M, HTHUITMATUBHOCTh, YMEHHUE JIEWCTBOBATh UCXOS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHWMATh AMOLUOHAIBHOE
COCTOSIHUE JpPYTHX, VYUYWATHIBaTh €ro TMpH OCYIIECTBICHUH OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COMIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTh  BBICTPAMBaTh
OTHONICHUS C APYTUMH JIFOJAbMH, 3a00TUTHCS, TPOSBISATH HHTEPEC U Pa3peliaTh
KOH(MIUKTBHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy o0yuenus B 10 kijiacce mpeaMeTHBIC pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



JEMOHCTPUPOBATh Ha MPUMEpPAX POib U MECTO (PU3UKHU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B IPAKTUUECKOU AEATEIBHOCTH JIFOJECH;

YUUTHIBATh TPAHUIIBl MPUMEHEHUS H3YYCHHBIX (U3UYECKUX MOJENCH:
MaTepualibHas TOYKa, MHEpIHUalbHAs CHCTeMa OTCYETa, aOCONIOTHO TBEPAOE
TE€JIO, MJCATbHBIM Ia3, MOJEIU CTPOEHHUS Ta30B, KUIAKOCTEW U TBEPABIX TEIN,
TOUYEYHBIN JEKTPUUECKUH 3aps] IPU pelIeHUH (PU3NYECKUX 3a]1ay;

pacrio3HaBaTh (U3UYECKUE SBJICHUS (MPOIECChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB MEXAHHKH, MOJIEKYJISPHO-KMUHETUYECKOH TEOPUU CTPOEHUs
BELIECTBA U  JJIEKTPOJMHAMUKH: pPABHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHENHOE  JABMKEHUE, CBOOOJHOE TMaJeHue Tel, JABM)KEHHE IO
OKPYXHOCTH, HWHEpLus, B3auMojeucTBue Ten, auddysus, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00bEMaA Tel NpH
HarpeBaHuu (OXJaXJICHHUH), TEIJIOBOE pAaBHOBECHE, MCMApeHHe, KOHJEHCALHs,
IUTaBJICHUE, KPUCTAIM3alUs, KUIIEHHWE, BJIAKHOCTh BO3/lyXa, MOBBIIICHUE
JaBJI€HUS Ta3a NpPU €ro HAarpeBaHMU B 3aKPBITOM COCYZAE, CBS3b MEXKIY
napaMeTpaMHu COCTOSIHMSL Ta3a B HM30Mpolieccax, dJIEKTpU3alus  Tell,
B3aUMOJICVCTBUE 3aPAI0B;

ONMKCHIBATh MEXAaHUYECKOE JABUKEHHUE, UCIIONB3Ys (PU3NYECKUEe BEIHUMHBI:
KOOpJIMHATA, MYyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMIyJIbC  Tela, KUHETUYeCKash  dDHEprus, MOTeHIMalbHAasg  JHEPrus,
MexaHuueckas pabora, MexaHU4ecKasi MOUIHOCTb;, MPHU OMHUCAHUU MPABHIBHO
TPaKTOBaTh (PU3UUECKUN CMBICI HUCIONB3YEMBIX BEIUYMH, UX 00O3HAUYECHUS U
€AMHUIIBI, HAXOIUTH (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3UUYECKYIO BETUUHHY
C ApYTrUMU BEJINYNHAMM;

ONUCHIBATh HW3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN W TEMJIOBBIE SIBIICHMUS,
UCTIONB3Ys (PU3NYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIepaTrypa, CpeaHss
KHUHETHYECKast SHEPTUs Xa0TUYECKOTO JBUKECHUS MOJIEKYII,
CpPEIHEKBAAPATHUYHASL CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThI, BHYTPEHHSS
sHeprus, pabora raza, KOIPDHUIMEHT TOJE3HOTO JICUCTBUS TEIJIOBOTO
JBUTATENsA; MpPU ONMUCAHUU TPABWIBHO TPAKTOBATh (DUIUYECKUN CMBICH
UCIIOJIb3YEMbIX BEJIWYHMH, UX O0O03HAYEHUS M EAUHUIIbI, HAXOAUTH (DOpPMYIIBI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BETMYUHY C IPYTUMU BEITUYMHAM;

ONHUCHIBATh  HM3YYEHHBIE  BJIEKTPUYECKUE  CBOICTBA  BEIIECTBA U
ANEKTPUYECKHUE SIBICHHS (MPOIECChl), HUCIONB3Yyd (PU3NYECKUE BETUYMHBI:
AIEKTPUUYECKUI 3apsl, FJEKTPUUECKOE M0JI€, HANPSHKEHHOCTH MO, OTEHIHAT,
Pa3HOCTh TOTEHIIMATIOB; MPHU OMUCAHUW TPABWIBHO TPAKTOBATH (U3HUECKHIA
CMBICIT HCIIONB3YEMBIX BEIWYWH, UX O0O3HAYCHUS W EIWHUIIbI; YKa3bIBaThb
dbopMyInbl, CBS3BIBAOIINME JaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMHU
BEJINYMHAMU;

aHANMM3UPOBAaTh  (U3UYECKHUE TPOIECChl W SBICHHS, HCIOJB3YS
¢usznueckre 3aKOHbI M TPHUHIIUIBI: 3aKOH BcemupHoro tsarotenws, |, 1 u Il
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUS MEXAHUYECKOM SHEpPruu, 3aKOH
COXpaHEHHs] UMITYJIbCa, TPUHIUIT CYNEPHO3ULIMU CUJI, MPUHIIMI PaBHOMPABUS
WHEpPUHUAIbHBIX CUCTEM OTCYETa, MOJEKYISIPHO-KUHETHYECKYIO TEOPHUIO
CTPOEHUS BEIIECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEIHEW KWHETUYECKON SHEpruu
TEIUIOBOTO JIBMDKEHUS MOJICKYJ C aOCOJIOTHOW TeMIlepaTypol, MepBhI 3aKOH
TEPMOJAMHAMUKH, 3aKOH COXPAaHEHMS 3JIEKTPUUYECKOro 3apsiia, 3akoH KyroHna,
MIPU 3TOM Pa3INYaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €70 MAaTEMATHUYECKOE
BbIpaKEHUE U yCJIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHLMUIBI JEUCTBUS MAaIlUH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuvaTh YCJIOBHUS UX O€30MACHOTO UCIOIh30BaHUS
B IIOBCEJIHCBHOM >KH3HU;

BBITIOJIHSITh SKCIEPUMEHTBI MO HCCIIEAOBAaHUIO (DU3UYECKUX SIBICHUM U
MPOIIECCOB C MCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX W3MEPEHHUH, MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHUS, MPOBOIAUTH OIBIT U
dbopMyITHUpPOBATH BHIBOJIBL;

OCYIIECTBIISITh TIPSIMbIE U KOCBEHHBIC M3MEpPEHUs] (PU3UYECKUX BEJIMYMH,
IpU 3TOM BHIOUMpATh ONTHUMAJIBHBIA CHOCO0 H3MEPEHUs W UCIOJIb30BATh
U3BECTHBIE METO/IbI OIEHKHU MOTPEITHOCTEN N3MEPEHHUI;

UCCIEJIOBAaTh 3aBUCUMOCTH MEXIYy (PU3MUECKUMU BEIUYUHAMHU C
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUMN, MPU dTOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKCUpoOBaTh PE3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UUYECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEIOBAHNUS,

co0JIro1aTh MpaBuja OE30MacHOr0 TpyAa IMPU MPOBEACHUU UCCIEOBAHUM
B paMKax y4eOHOTO JKCIIEpUMEHTa, YI4COHO-UCCIIEA0BATEIILCKOW U MPOSKTHOM
NEATeIbHOCTH €  HUCIIOJB30BAaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1abopaToOpHOro 00OPYAOBAHMS;

pemaTth pacu€THbIE 3a7a4dl C SBHO 3aJaHHOW (DU3UYECKOM MOJICIbIO,
UCTIONB3Ysl (PU3MUecKue 3aKOHBI W TMPHUHIMIBI, Ha OCHOBE aHalIu3a YCIOBUS
3a/1a4d BbIOMpPATh (YU3UUYECKYIO MOJIEb, BBIACIATh (PU3MUYECKUE BEITUYUHBI U
dbopmysbl, HEOOXOIUMBIC ISl €€ pelleHUs], MPOBOAUTh PAcu€Thl U OLICHUBATH
PEaNbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3NUECKON BETUYHHBI;

pemarb KaueCTBEHHBIE 3a/1a4H: BBICTPauBaTh JIOTUYECKHU
HEMPOTHBOPEUMBYIO IIEMIOYKY PACCYKAECHUN C ONOPON HAa M3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIIOJIb30BaTh ~ NpPU  peHIeHuH  y4eOHBIX  3aJad  COBPEMEHHbIC
UHPOPMAIIMOHHBIE  TEXHOJOTHU  JUIA MIOUCKA, CTPYKTYpHUpPOBaHHS,
UHTEPIPETAlMd M TPEACTaBICHUS y4eOHOM W HAyYHO-TIOMYJSPHOM
uHGOpMAIIMK, TIONYYEHHOW W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAM3UPOBATH MOTYyYaeMyI0 HH(DOPMAIIHUIO;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCHUHUCKUX U 3apyOEKHBIX YUYEHBIX-
(Gu3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHpPA, B
Pa3BUTHE TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3MKE B TTOBCETHEBHON KU3HU
st obecrieueHuss 0€30MACHOCTH MpW  oOpameHud ¢  mpudbopamMu U
TEXHHYECKUMU YCTPOUCTBAMH, /Ui COXPAHECHHSI 3I0POBbS U COOJIIOICHHS] HOPM
AKOJIOTMUYECKOTO MOBEJICHUS B OKPY KalOLEl cpefie;

paboTaTe B TpYIIE C BBIIOJHEHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PalMOHAIBHO pacHpenesTh OOS3aHHOCTH U
IJIAHUPOBATh  JAESATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJEeKBATHO
OLICHMBAaTh BKJAaJ  KaXJAOro0 M3 YYaCTHUKOB TpyNIbl B  pEUICHUE
paccMaTpuBaeMoOM MPOOIEMBI.

K xonny o0yuenust B 11 kjacce npeaMeTHble pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO PU3UKH B (HOPMHUPOBAHUN
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B MMPAKTUYECKON AEATEIbHOCTH JIFOAEH, LETOCTHOCTh U €UHCTBO
(bu3nYeCKOi KapTUHBI MUPA;



YUUTHIBATh TPAHUIIBI MPUMEHEHUS H3YYCHHBIX (U3UUYECKUX MOJENCH:
TOYCYHBIN JJIEKTPUYECKUN 3apsj, JIyd CBE€Ta, TOYCUYHBIM MCTOYHUK CBETA,
sIepHasi MOJIelb aToMa, HYKJIOHHAs MOJEJb aTOMHOTO sipa MpU PEIICHUU
dbu3MUecKuxX 3a1ay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECcChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB JJICKTPOJWHAMHUKH M KBAHTOBOM (PU3MKU: dJIEKTpUUECKas
MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHUCTBUS TOKAa,
B3aUMOJICHCTBUE  MArHUTOB, OJJICKTPOMArHuUTHAas  WHAYKIUSA, JCHCTBUE
MarHuTHOTO TOJsi Ha TPOBOJHUK C TOKOM U JABWXKYIIMHCA 3apsi,
AJIEKTPOMArHUTHBIE KOJIEOAHUsI W BOJHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHUE
CBETa, OTPaXKCHUE, TIPEIOMIICHHE, HHTepDepeHIns, TUPpaKIUs U TOJIIpU3aIus
CBeTa, nucnepcus ceeta, horodniekrpudeckuit 3P dext (hotodddexr), cBeToBOE
JaBJeHUe, BO3HUKHOBEHHWE JIMHEWYaTOro CHEeKTpa aromMa BOJOpoOAa,
€CTEeCTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMHCHIBATh M3YyUYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKHUE, MATHUTHBIE,
ONTHUYECKUE,  DJICKTPUUYECKYI0  MPOBOJAUMOCTh  PA3JIUYHBIX  Cpel) W
AIIEKTPOMArHUTHBIC SBJICHHS (TMPOLIECCHI), UCMOIb3Ysd (PU3NMUECKHE BEIIMYMUHBI:
ANEKTPUUECKUM 3apsijl, Chjla TOKA, DJIEKTPUUECKOE HAMPSIKEHUE, IIEKTPUUECKOE
CONPOTHUBJICHHE, PAa3HOCTh IOTEHIMAIOB, DSJIEKTPOJABIDKYIIAs cuia, paborta
TOKa, WHAYKIUS MArHUTHOTO TMOJs, cuia Awmmepa, cuna JlopeHia,
WHYKTUBHOCTh KATYIIKH, JHEPrUsl SJEKTPUUECKOTO M MArHUTHOTO TMOJICH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsl U CuUjia TOKa B
mpoilecce TapMOHUYECKUX  DJEKTPOMAarHUTHBIX  KojeOaHui, (OKyCHOe
pPAcCTOSIHME M ONTHYECKasl Cuja JIMH3BI, TIPU OMUCAHUU MPABWIBHO TPAKTOBATH
(u3MUECKUl CMBICT HUCIOJIb3YyeMbIX BEJIMYMH, UX OOO3HAYEHUS W EIUHUIIBI,
yKa3blBaTh (OPMYJbI, CBS3BIBAIOIINE JaHHYIO (U3MUECKYIO BEIUYHHY C
JIPYTUMH BEJIMUYMHAMU,

ONKCHIBATh W3Y4YCHHBbIC KBAHTOBBIE SBJICHUS M IMPOILIECCHI, MCIOIB3YS
¢u3nuecKkre BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, DHEPTUs M UMITYJIbC (DOTOHA, MEPHOJ Mojypacnana, dHEPrus
CBS3M aTOMHBIX SIIep, MPH OINKCAaHWU MPaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICIT HCIIONB3YEMBIX BEIWYUH, UX OOO3HAYEHUS WU €JIUHHUIIBI, YKa3bIBATh
dbopMyInbl, CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMM, BBIYUCISTH 3HAYCHUE (PU3UUECKON BETUYNHBI

aHANMM3UPOBAaTh  (U3UYECKUE TMPOIECChl W  SBICHHUA, HCHOIB3Ys
¢usznueckre 3aKOHbI U MPUHIUIBL: 3aK0H OMa, 3aKOHBI MMOCIEI0BATEILHOTO U
MapajuieIbHOr0 COEIMHEHUS MPOBOJHMKOB, 3akoH Jlxoyns—JleHua, 3akoH
ANEKTPOMArHUTHOM MHAYKIMHU, 3aKOH NPSIMOJMHEHHOTO pacnpoCTpaHEHUs
CBETA, 3aKOHbl OTPAXXEHMsSI CBETA, 3aKOHbI MPEJIIOMJICHUS CBETa, YpaBHEHUE
OuHmTeitHa 1 hoToddPeKTa, 3aKOH COXpaHEHUS YHEPTHH, 3aKOH COXPaHEHUS
HMMITYJIbCa, 3aKOH COXPAHEHHMs 3JIEKTPUUYECKOro 3apsifa, 3aKOH COXpaHEHUs
MacCcOBOT0 YHCIa, MOCTYyIaThl bopa, 3aK0H paguoakTUBHOTO paclajia, Mpu 3TOM
pa3nu4aTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYECKOEe
BbIpaKEHUE U yCJIOBUS (TpaHUIIbl, 00JIACTH) NPUMEHUMOCTH;

ONpEeNeNATh HAMNpaBJICHUE BEKTOpa HWHAYKIMM MArHUTHOTO  IOJIS
MMPOBOJHUKA C TOKOM, CHJIBI AMIepa U CHiIbl JIopeHna;

CTPOUTh U ONUCHIBATh HM300pa’KEHHUE, CO3/1aBAEMOE IJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBIMIOJIHSITh SKCIEPUMEHTHl 1O HCCIENOBaHUIO (U3UYECKUX SIBICHUU M
MIPOILIECCOB C MCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX MU3MEPEHUU: MPU 3TOM
dbopMmynupoBaTh MpoOJIeMy/3aady W THIOTE3y YYEOHOTO OKCIEPHMEHTA,



coOupaTh YCTAHOBKY M3 MPEIJI0KEHHOIO O0OpYIOBaHMS, NPOBOAUTH OMBIT U
(bopMyIHUpPOBATH BHIBOJIBI;

OCYILIECTBJISATh MPSMbIE U KOCBEHHBIE M3MEPEHHUs (DU3MUECKUX BEIUYUH,
Ipu 3TOM BHIOMpaTh ONTHMANBHBIA CIOCOO HM3MEpPEHHS U HCHOIb30BaTh
M3BECTHBIE METO/bI OLIEHKH IIOIPEIIHOCTEN U3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX M3MEPEHUN: TMpPH 3TOM KOHCTPYHPOBATH YCTaHOBKY, (DUKCHPOBAThH
pE3yJIbTAaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MUECKUX BETUYUH B BHJIE€ TAOJIULl U
rpaduKoB, AeaTh BEIBOABI IO pe3ybTaTaM UCCIEI0BAHMUS;

co0JIro1aTh MpaBuiIa OE30MacHOr0 TpyAa IMPU IMPOBEACHUU UCCIEOBAHUIMA
B paMKax y4eOHOro 3KCIIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOM
NESATENbHOCTH  C  HCIOJB30BAHMEM  M3MEPUTENBHBIX  YCTPOUCTB  H
1abopaTopHOro 00O0PYAOBAHMS;

pemiatb pacy€THbhIE 3aJaud C SBHO 3aJlaHHON (DU3UYECKON MOJENbIo,
UCTIOJNIb3Y (PU3WYECKHUE 3aKOHBl M MPUHLMUIIBI, HA OCHOBE aHajiu3a yCIIOBUS
3aa4d BHIOMpATh (DU3MUECKYIO MOJECINb, BBIICTATh (U3NUECKHUE BEIMYHUHBI U
dbopMyIbl, HEOOXOAMMBIEC JUIsl €€ PEelIeHUs, MPOBOAUTH PACUYETHl U OLEHUBATH
pPEaNbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3NUECKON BETUYNHBI;

penarhb KayeCTBEHHbIE 3aJlayu: BBICTPANBATh JOTUYECKH
HENPOTUBOPEUMBYIO LIETIOUKY PACCYX ACHUH C OMOPOM HAa M3YYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHHUS;

UCIIOJIb30BaTh ~ NpPU  pEeHIeHuH  y4eOHBIX  3aJad  COBPEMEHHbIC
UHPOPMAIIMOHHBIE  TEXHOJOTHMH  JUIsl  TIOWCKa, CTPYKTYPHPOBaHMUS,
UHTEpPIpPETAllMd M TMPEJACTaBIeHUsT y4yeOHOM W HAyYHO-TIOMYJSPHOM
uHbOpMAIMK, TIONYYEHHOW W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAIM3UPOBATH MOJTyYaeMyI0 HH(OpMAIIO;

OOBSCHATh TPHUHIIMIIBI JEUCTBUS MAIIWH, NPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB, pa3nuyarh yCIOBUA MX O€30MacHOrO0 MCIOJB30BaHHS B
MOBCETHEBHOM JKU3HH;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCHUHUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO MHUPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3UKE B TTOBCEIHEBHON KU3HU
I obecrieueHus 0€30MAacHOCTH MPpU  OOpallleHHW ¢ TIpudbopamMu U
TEXHUYECKUMU YCTPOUCTBAMH, JJII COXPAHECHHSI 3I0POBbS U COOJIIOICHHSI HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKpPYKAIOIIeH cpele;

paboTaTh B TpYINIE C BBIIOJHEHHUEM pA3JIMYHBIX COLMAIBHBIX pPOJeH,
IUTAHUPOBaTh PabOTy TPYIIbI, PAlMOHAIBHO PACHpPENeIsITh OO0S3aHHOCTU U
IUIAHUPOBATh  JIEATENBHOCTh B  HECTAaHAAPTHBIX CHUTyalUsX, aJeKBAaTHO
OLIEHMBAaTh BKJIAJ KaXIOrO0 W3 YYaCTHUKOB TpPYIIbl B  pELICHUE
paccmaTpuBaeMom POOJICMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
HaumeHoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3iejioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bceero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbl padoTbI padoThI
Paznen 1. ®PUBUKA U METO/JbI HAYUYHOI'O IIO3HAHUSA
11 dusnka 1 METOIBI 1 bu6mmoteka [IOK
' HAYYHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kinemaruia 6 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.2
Hlunamika ! https://m.edso0.ru/7f41bf72
3aKOHBI
2.3 COXpaHCHUS B 6 1 1 bubmorera [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHUKE
Hroro no pazneny 19
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KUHETUYECKOM https://m.edsoo.ru/7f41bf72

TEOPHUH



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

3.9 OCHOBBI 10 bub6mmoreka [{OK
' TEPMOAUHAMHUKH https://m.edsoo.ru/7f41bf72
ArperarHblie
33 COCTOSIHUS 5 bubnuotexa [JOK
' BenectBa. MasoBble https://m.edsoo.ru/7f41bf72
IIEPEXO0 1Bl
Hroro no pazneny 24

Paznen 4. DJIEKTPOJANHAMUKA

bu6mmoreka [IOK
4.1
MeRTpOCTATHIa 10 https://m.edso0.ru/7f41bf72
ITocTossHHBII
4.2 AIEKTPUYECKUN TOK. 19 bubnuoreka [IOK
' Toxu B pa3uuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE BpeMst 2
OBILEE KOJIMYECTBO
YACOB I1O0 68

I[TPOTPAMME



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

11 KJIACC

HaumenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoTbI padoTsI
Pazaen 1. QJIEKTPOJIMHAMUKA
MarnuTtHOE 10JI€E. Bu6 110K
HOINOTEKA
1.1 9
JICKTPOMATHHTHAA 11 1 3 https://m.edsoo.ru/7f41c97c
WHTYKITAS
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
MexaHndeckue u
2.1 3JIEKTPOMAarHUTHEIE 9 1 bubmmorexa LOK
) P https://m.edsoo.ru/7f41c97c
KoJie0anus
MexaHuueckue 1
2.2 3JIEKTPOMAarHUTHEIE 5 1 Bubmorexa ITOK
' p https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6mmoreka [IOK
2.3 O
frrmia 10 3 https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1

OCHOBEBI CIIEIHATBHOMN
TEOpUH
OTHOCUTEIBHOCTHU

bu6mmoreka [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

Hroro no pazneny 4

Paznesn 4. KBAHTOBAS ®U3UKA

41 DNeMEeHTHI KBaHTOBOM 6 bubnuorexa [JOK
' OITUKH https://m.edso0.ru/7f41c97c
bu6mmoteka [IOK
4.2 C
TpoeHue atoma 4 https://m.edsoo.ru/7f41c97c
bu6morteka [IOK
4.3 A
TOMHOE A7pO 5 https://m.edsoo.ru/7f41c97c

Hroro mo pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

51 DJIEeMEHTHI aCTPOHOMUU . 1 bubnuoreka [JOK
' U acTpopHU3UKU https://m.edso0.ru/7f41c97¢c
Hroro mo pazgeny 7

Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 Oo6o06maromee 4 bubnuorexa [JOK
' [OBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOE BpeMs 3
OBLIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Mara P Hcnoab3oBanue
Tema ypoka KonTposabubie | IlpakTnueckue uuppossie
n/n Bcero H3yYeHUst o0opyioBaHus
padoTsI padoThI o0pa3oBaTejibHbIE
«Touka pocra»
pecypcsl
®du3uKa — HayKa o
npupoje. Hayunsie 1 bubnuoreka [JOK
METO/IbI TO3HAHMS https://m.edsoo.ru/ff0c32e2
OKPYXAaIOIIEro MUpa
Pousib u MmecTo
¢bu3uku B
hopmupoBaHUHT
COBpPEMEHHOM 1 bubnuoreka [JOK
HAayYHOU KapTHHBI https://m.edsoo.ru/ff0c33e6
MHpa, B
MPaKTUYECKOU
JesITeIbHOCTH JII0JIeH
Mexannueckoe
JIBUKCHHE.
OTHOCUTENBHOCTh
bubnuorexa [JOK
MEXaHUYECKOTO 1
https://m.edsoo.ru/ff0c3508
JIBUKCHHUSI.
IIepemenenue,
CKOPOCTb, YCKOPEHUE
PaBHOMEepHOE 1 bubnuorexa LIOK



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

MPSAMOJIMHEUHOE https://m.edso0.ru/ff0c3620
JBUKECHUE
PaBHOyCKOpeHHOE
DSIMOIHHEHHOC bubnuotexa [JOK

P https://m.edsoo.ru/ff0c372e
JBUKECHUE

CBo0OoHOE ITaeHuE.
Yckopenue
CBOOOHOTO ITaCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

KpuBosmHelinoe
JBH)KEHUE.
JBr>xeHue
MaTepHaIbHON TOUKH
10 OKPYXKHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ffOc3ada

[Tpuniun
OTHOCHTEIBLHOCTH
Tamnes.
HNueprmansubie
CHCTEMBI OTCYETA.
[TepBrlit 3ak0H
Hrrotona

bu6moreka [IOK
https://m.edsoo.ru/ffOc3be8

Macca Tema. Cuia.
ITpuHIMI
CYIEPIIO3UIIUHU CHIL.
Bropou 3akoH
Hrrotona s
MaTepuaIbHOU TOUKU

bubnuorexa [JOK
https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

10

Tperun 3akoH
Herorona nis
MaTepUaIbHbIX TOUYEK

bubmnoreka LIOK
https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMUPHOTO
tarotenus. Cuina
Tsokectu. [lepBas
KOCMUYecKast
CKOPOCTh

bu6moreka [IOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyrocru.
3akoH ['yka. Bec tena

bu6moreka [IOK
https://m.edsoo.ru/ff0c3el8

13

Cuna TpeHusl.
Kosdbounuent
Tpenus. Cuna
COIIPOTHUBJIEHUS NIPU
JBYDKEHUH TeNa B
AKHUJIKOCTH WU Ta3e

bu6moreka [IOK
https://m.edsoo.ru/ff0c3f76

HWcnoab3oBanue

000pyI0BaHUS
«Touka Pocta»

14

[ToctynarenbHoe 1
BpalllaTeIbHOE
JIBIDKCHHE
a0COJIFOTHO TBEPOTO
Teaa. MOMEHT CHIIBI.
IInedo cusbl.
YcnoBusi paBHOBECHS
TBEPJIOTO TENa

bu6moreka [IOK
https://m.edsoo.ru/ffOc41a6

15

Nmmynsc
MaTepuanbHOU
TOYKH, CUCTEMBI

bu6moreka [IOK
https://m.edsoo.ru/ff0c43d6



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

MaTepuaIbHbIX
Touek. MMmynse
CHJIBL. 3aKOH
COXpaHEeHUs
HMITYJIbCA.
PeaktuBHOEC
JIBHKECHUE

16

PaboTa u MoniHOCTh
cuabl. KnHeTnueckas
SHEPTHS
MaTepuaIbHON
Touku. Teopema 00
H3MCHCHHUH
KUHETHYSCKOM
SHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

TloTennmansHas
SHEPrus.
IloTenmansHas
SHEPrus ynpyro
nehopMUPOBAHHOU
MPY>KUHBI.
Ilorennmmansuas
SHEPTHUs Tesla BOIHU3U
MOBEPXHOCTU 3eMJIU

bu6moreka [IOK
https://m.edsoo.ru/ffOc461a

Hcnoab3oBanue

000pyI0BaHUS
«Touka Pocta»

18

[ToTreHumansHbIe U
HENOTEHLNAIbHbIE
cuiibl. CBA3b pabOTHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c



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

HEIOTEHIINAIbLHBIX
CHJI C UBMCHEHUEM
MEXaHHYECCKOH
SHEPTUH CHUCTEMBI
Ten. 3aKoH
COXpaHEHUs
MEXaHUYECKOH
SHEPTUH

19

JlabopaTopHas
pabota
«MccnegoBanne
CBSI3U PabOTHI CHIIBI C
M3MEHEHHUEM
MEXaHUYECKON
SHEpPruM Teja Ha
pUMepe PACTKEHUS
PE3UHOBOTO KI'YyTa»

HWcnoab3oBanue

000pyI0BaHUS
«Touka Pocta»

20

KontposnbHas padoTa
10 TEME
«Kunemarunka.
Jnnamuka. 3aKOHBI
COXpaHEHUS B
MEXaHUKE)

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIC
MTOJI0KEHUS
MOJIEKYJIIPHO-
KHUHETUYECKOM

bu6moreka [IOK
https://m.edsoo.ru/ffOc4dc2



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

TEOPUHU.
bpoyHoBckoe
JBUKECHUE.

Huddysus

22

Xapakrep ABUKEHUS
¥ B3aNMOJICHCTBHS
YaCTUI] BEIIECTBA.
Mopenu ctpoeHus
ra3oB, KHIKOCTEH 1
TBEPJIBIX TET

23

Macca monekysn.
KommuectBo
BEIIIECTBA.
IlocTrosHHAs
ABoraapo

24

Tennosoe
paBHOBECHE.
Temneparypa u eé
u3Mepenue. [lkana
temmeparyp Lenbcus

Hcnoabp3oBanue

000pyI0BaHUS
«Touxka Pocta»

25

neanpHbIl Ta3 B
MKT. OcHOoBHOE
ypaBHeHue MKT

bubnuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOconroTHas
TeMIieparypa Kak
Mepa cpeliHen
KHUHETUYECKOM

bu6moreka [IOK
https://m.edsoo.ru/ff0c511e



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

OHCPTHUU ABVIKCHUS
MOJIEKYJI. Y paBHEHHE
Menneneea-
Kitaneiipona

27

3akoH JlanpTOHA.
T"azoBEIE 3aKOHEI

Hcnoab3oBanue

obopynoBauus «Touka
Pocrta»

28

JlaGoparopHas
pabota
«HccnegoBanne
3aBUCUMOCTHU MECKOY
napaMeTpamMmu
COCTOSTHUS
Pa3peKeHHOTO Ta3ay

HWcnoab3oBanue

obopynoBauus «Touka
Pocrta»

29

N3omporieccel B
UjeaTbHOM Ta3e U UX
rpadguveckoe
MpeCTaBICHHUE

bu6moreka [IOK
https://m.edsoo.ru/ff0c570e

Hcnoabp3oBanue

obopynoBanus «Touka
Pocrta»

30

Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU
CHCTEMBI U CIIOCOOBI
€€ U3MEHCHHUS.
KonmyecTBo TEIIIOTHI
u pabora.
Buytpennss sueprus
O0JIHOATOMHOI'O

bubnuorexa [JOK
https://m.edsoo.ru/ff0c5952



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

NACaJIbHOTI'O Ir'a3a

31

Bunel
TEIUIoNepe1aun

bubmnoreka LIOK
https://m.edsoo.ru/ff0c5c36

32

VY nennHasg
TEMIO0EMKOCTh
BEIECTBA.
KonmaecTBO TEMI0THI
MIpU TEIUIonepeaaye.
Anma0daTHBIN
poriecc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

Hcnoab3oBanue

000pYyIOBaAHUS
«Touxka Pocta»

33

[TepBrIit 3ak0H
TEPMOJIMHAMUKHU U
€ro MPUMEHEHHE K
M30Ipo1eccam

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

34

Heob6parumocth
MIPOLIECCOB B
npupoje. Bropoit
3aKOH
TEPMOIMHAMUKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0c6230

35

[Tpuniun neicTBus u
KIIJI renoBoi
MaIIHUHEI

bubnuorexa [JOK
https://m.edsoo.ru/ff0c600a

36

ukn Kapno u ero
KILJ

Hcnoab3oBanue

000pya0oBaHUs
«Touka Pocta»

37

DKOJIOTUYECKUE



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

POOIIeMBI
TEIUIOAHEPT e THKH

Oo6o06maromuii ypok

38 «MounekynspHas bubnuoreka [IOK
¢u3uka. OCHOBBI https://m.edsoo.ru/ff0c6938
TEPMOTHHAMHUKI
KonTtponsHas pabora
o TeMe Eub 110K
nonorexa
39 M
(«VloneryTuipHat https://m.edsoo.ru/ff0c6a50
¢uzuka. OCHOBBI
TEPMOTHHAMHUKI)
[TapooOpazoBanue u
KOIE) era s Hcnosb3zoBanue
40 I/ICHI; eHI/IHe H' bubmuoreka IIOK 000pyaoBaHus
P https://m.edsoo.ru/ffoc63b6 | «Touka Pocta»
KHUTICHUE
AOcosroTHas U
41 OTHOCHUTEJIbHAS bubnuorexa [JOK
BJIAKHOCTh BO3/yXa. https://m.edsoo.ru/ff0c64d8
Hacsimennsiit nap
TBepnoe Teno.
Kpucranmnmaeckue u
aMmopdHBIE Tea.
42 AHM30TpOTIUSA bubmuoreka [JOK

CBOMCTB KPHCTAJJIOB.
XKunkue KprcTaubl.
CoBpemeHHble
MaTepHabl

https://m.edsoo.ru/ff0c65f0



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

IIlnaBnenue n

KpHUCTAJUIM3ALIHSL. Hcnoab3oBanue
43 VY nenbHas Temiora bubnuotexa [JOK 000py10BaHUS
IJIABJICHUS. https://m.edso00.ru/ff0c6708 | «Touka Pocra»
Cybmumarust
44 VYpaBHeHue bubnuotexa [JOK
TEIUIOBOTO OanaHca https://m.edsoo.ru/ff0c6820
DneKkTpu3aIus Tel.
DIIEKTPUYECKUU
45 sapsx. Jlpa B bubnuotexa [JOK
https://m.edsoo.ru/ffOc6bcc
ANMEKTPUIECKUX
3apsIoB
[IpoBonHMKH,
TUDIIEKTPUKU U
46 MOJIYTIPOBOAHUKH. bubnuoreka [JOK
3aKOH COXpaHEHHUS https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO
3apsiaa
Bsaumonencrsue
3apsaA0B. 3aKOH bubmuoreka [IOK
47 .
Kynona. Toueunsu https://m.edsoo.ru/ff0c6ced
AIIEKTPUYECKUH 3apsi
Hanpsx€HHOoCTh
ANEKTPUUECKOTO
48 nons. [Ipunnun bubmorexa [OK
https://m.edsoo.ru/ff0c6df2
CYIEPIO3UIINHU

QJICKTPUYICCKUX



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

noseu. Jluauu
HaIPSKEHHOCTH

49

Pabora cun
AJEKTPOCTATUUECKOTO
nois. ITorenmumann.
PasnocTh
IIOTCHIINAJIOB

bubmnoreka LIOK
https://m.edsoo.ru/ff0c6f00

50

[IpoBogHMKH 1
TUBIIEKTPUKH B
IEKTPOCTATUYECKOM
HoJe.
JwusnekTpuueckas
IIPOHUIIAEMOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

DIIEKTPOEMKOCTB.
Konpgencarop

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

52

DIJIEKTPOEMKOCTh
IJIOCKOTO
KOHJICHCATOPA.
DHeprus
3apsSKEHHOTO
KOHJIEHCAaTopa

bu6moreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTopHas
pabora "U3mepenue
AIEKTPOEMKOCTH
KOHJeHcaropa"

Hcnoab3oBanue

0060pynOBaHUS
«Touka Pocta»

54

[IpuHIMIT NEACTBUSA U



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

IIPUMEHEHNE
KOHJICHCATOPOB,
KOITMPOBAJILHOT'O
arrapara, CTpynHOro
IIpUHTEpPA.
DneKkTpocTaTH4YecKas
3amura. 3a3eMIIeHue
ANIEKTpOIpUOOPOB

DNEeKTPUUYECKUM TOK, Ucnosb3zoBanue

YCIJIOBHSI €T0 o6opynoBanus «Touka
CYILIECTBOBAHUS. Pocra»
ITocTosIHHBIH TOK.

Cuina Toka. 1
Hanpsioxenue.
ConpoTtuBieHue.
3axon Oma s
ydacTKa Lenu

HOCJ’ICI[OBaTeJ'IBHOC, Hcnons3oBaHue

ImapajjicJibHOC, O6ODVI[OB&HHH «Touka
CMCIIaHHOC Pocra»
COCIUHCHHUC

MIPOBOTHUKOB.
JlaGopaTopHas
pabota «3yuenue
CMEIIaHHOTO

1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c74f0

COEIMHEeHUS
PE3UCTOPOBY



https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTB
AIIEKTPUYECKOTO
TOKa. 3akoH Jlxoysi-
Jlenna

bubmnoreka LIOK
https://m.edsoo.ru/ff0c7838

Hcnoab3oBanue

obopynoBauusg «Touka
Pocrta»

58

3axon Oma i
MIOJIHOM (3aMKHYTOI)
BIEKTPUYECKOM LIETH.
KopoTtkoe
3aMbIKaHHE.
JlabopaTopHas
pabota «3mepenue
OJIC ucrouHnka Toka
U €ro BHYTPEHHETO
COTIPOTHUBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

Hcnoab3oBanue

obopynoBauus «Touka
Pocrta»

59

DIJIEKTPOHHAS
MPOBOJIMMOCTh
TBEPJIBIX METAJIOB.
3aBHCHMOCTH
COITPOTHUBJICHUS
METaJJIOB OT
TeMIEepPaTypBbl.
CBepXnpoBOAUMOCTh

60

DNEeKTpUUECKUHU TOK
B Bakyyme. CBoMCTBa
3JIEKTPOHHBIX ITyYKOB

61

[TosyrpoBOAHUKH, KX
cOOCTBEHHAS U

bu6mmoreka [IOK

Hcnoab3oBanue
obopynoBanus «Touka



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

62

IIpUMECHas https://m.edsoo.ru/ffOc84ae | Pocra»
IIPOBOJUMOCTb.

CaoucrBa p—Nn-

nepexo/a.

[TonyrrpoBOAHMKOBEIE

puOOPbI

DNEeKTPUYECKUM TOK Hcnosb3zoBanue

B pacTBOpax u
pacrmiiaBax
AJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS
JMICCOLIMAITUSI.
DIIEKTPOJIN3

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

obopynoBauus «Touka
Pocrta»

63

DJIEKTPUYECKHUI TOK
B rasax.
CamocTosATENnbHBIN 1
HECaMOCTOSTEIbHBIN
paszpsa. MosHusl.
[lnazma

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DIJIEKTPUYECKHE
MPUOOPHI U
YCTPOMCTBA U UX
MIPaKTHYECKOe
MIPUMEHEHHE.
IIpaBuia TeXHUKU
0€301acHOCTH

bubnuorexa [JOK
https://m.edsoo.ru/ff0c86fc

65

O6o06maromuit ypok

bu6mmoreka [IOK



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

«DNEKTPOIMHAMUKAY

https://m.edsoo.ru/ff0c88be

66

KonTponbHas padora
10 TEME
«DNIeKTpOCTaTHKA.
[TocTostHHBII
AIEKTPUYECKUN TOK.
Toxu B paznuyHbIX
cpenax»

bubmnoreka LIOK
https://m.edsoo.ru/ff0c8a8a

67

PesepBHBIil ypoOK.
KouTtponsHas paborta
0 TeMe
"OnexkrpoauHaMuka"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

68

Pe3epBHbIit ypok.
O6o0maromuii ypox
no temam 10 kacca

bu6moreka [IOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

68



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara Hcnoab3oBanu
nugposbie
n/ Tema ypoka Bcer KoHTpoJibHBI IIpakTU4ecku H3Y1CHH €
o0pa3oBaTe/ibHbIE
n 0 € paboThI € pabdoThI 51 000py10BAHUSA
pecypcbl
«Touka PocTa»
ITocTossHHBIE
MAarHuTbl U UX
B3anMMOJICHCTBHE.
bu6mmoreka [IOK
MarauTHOE ToJe.
. 1 https://m.edsoo.ru/ff0c977
BekTop marHuTHON 8
UHAYKIUU. JInHIM -
MarHUTHOM
WHIYKIINT
MarsuTHOE 1oJie Hcnonn3oBanme
MIPOBOJTHHUKA C 000pyI0BaHUS
TOKOM. OTIBIT «Touka Pocra»
bu6moreka [IOK
Opcrena. 1
. https://m.edsoo.ru/ff0c98f
Bzanmoneiictue o
IIPOBOIHUKOB C h
TOKOM
JlaGopaTopHas Hcnonb3oBanue
pabota «3yuenue ! ! Bbu6muorexa IIOK 0060pynoBaHUS
MarHUTHOTO TOJIS https://m.edsoo.ru/ff0c98f | «Touka Pocra»
KaTYIIKUA C TOKOM» e
JeiicTBHe 1 1 Hcnoap3oBaHue
MarHMTHOTO MOJSA Ha bu6mmoreka [IOK 060pynoBaHUS



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

MIPOBOJIHHK C TOKOM.
Cuna Awmrepa.
JIaGopatopHas
pabora
«HccnegoBanne
JIEUCTBUS
MTOCTOSTHHOTO
MarHuTa Ha PaMKy C
TOKOM

https://m.edsoo.ru/ff0c9ac

«Touka Pocta»

0

[evictBue
MAarduTHOTO IIOJII Ha
JBYDKYIIYIOCS
3apSOKCHHYIO
yactuiy. Cuna
Jlopenma. PaboTa
cunbl JlopeHia

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc9df
4

DneKTpoMarHuTHas
unayknus. [Torok
BEKTOpPAa MarHUTHOM
unaykuu. IJ1C
WHJYKIUU. 3aKOH
ANIEKTPOMAarHUTHOM
unaykuuu Papanes

JlaGopaTopHas
pabota
«HMccnenoBanue
SIBIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal5

0

Hcnoab3oBanue

000pya0oBaHUs
«Touka Pocta»



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150

3JEKTPOMArHUTHOMN
WHIYKIAW)

NHAYKTUBHOCTD.
SBnenue
CaMOUWH/TYKIIHH.
DJ1C
CaMOUWHTYKIIHH.
OHeprus
MAardHUTHOTO ITOJIS
KaTYIIKA C TOKOM.
DJIEKTPOMAarHuTHOE
moJie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca60
0

TexHuueckue
YCTPOMCTBA U UX
MIPUMEHEHUE:
MTOCTOSIHHBIE
MarHuThl,
AJIEKTPOMArHUTHI,
AJIEKTPOIBUTaTENb,
YCKOPUTENH
AIIEMEHTaPHBIX
YacTHll,
WHIYKIIMOHHAS MeYb

10

Oo6o06maromuit ypok
«MarauTHoe noJe.
DneKTpoMarHuTHas
VHTYKIUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab8
2



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82

11

Kontponsnas pabora
o TemMe
«MarsuTtHoe€ noiJe.
DneKTpoMarHuTHas
HHIYKIHS

bubmnoreka LIOK
https://m.edsoo.ru/ffOcad5
8

12

CBobopanbIe
MEXaHUYECKHE
KoJIeOaHusI.
l'apmonunueckue
KoJIeOaHusI.
YpaBHeHue
TrapMOHUYECKHX
KoJieOaHUH.
[IpeBpamienue
SHEpPruu

bu6moreka [IOK
https://m.edsoo.ru/ffOcaf0
6

13

JlabopaTopHas
pabota
«HccaenoBanue
3aBHCUMOCTH
Mepruoaa MaJibIX
KojebaHuil rpy3a Ha
HHUTH OT JIJIMHBI HUTH
Y MaccChbl Tpy3a»

Hcnoabp3oBanue

000pyI0BaHUS
«Touka Pocta»

14

KonebarenbHbIn
KOHTYp. CBOGOIHBIE
AIIEKTPOMArHUTHBIE
KOJeOaHus B

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb82

0



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

HJICATbHOM
K0J1e0aTeIbHOM
KOHTYype. AHAJIOTHS
MEXITY
MEXaHUYECKHUMHU U
AIEKTPOMArHUTHBIM
H KOJIEOAHUSIMHA

15

®opmyna ToMcoHa.
3aKOH COXpaHEHUs
DHEPTUU B
uaeaTbHOM
KoJie0aTeIbHOM
KOHTYpe

bu6moreka [IOK
https://m.edsoo.ru/ffOch9c
4

16

[IpencraBnenue o
3aTyXaromnux
KOJICOaHMIX.
Brinyxenasie
MeXaHUYECKHE
KoJIeOaHusl.
Pe3onanc.
Brinyxennsie
ANIEKTPOMArHUTHBIC
KoeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ffOcbb8

6

Hcnoabp3oBanue

000pyI0BaHUS
«Touka Pocta»

17

IlepeMeHHBIH TOK.
CunycouaanbHbIA
MIEPEMEHHBIN TOK.
MoHoCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd3

Hcnoab3oBanue

000pyaoBaHUs
«Touka Pocta»

4



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

MIEPEMEHHOTO TOKA.
AMIUIMTYTHOE U
JIEUCTBYIOLIEE
3HAYCHHUE CHUJIBI TOKA
Y HapsHKEHUS

18

Tpancdopmatop.
[Ipounssoactso,
nepeaada u
notpedaeHue
AIEKTPUYECKON
SHEPTHH

Hcnoab3oBanue

000pyI0BaHUS
«Touka PocTa»

19

YerpoiicTBoO 1
MPaKTUYECKOE
MIPUMEHEHHE
ANEKTPUIECKOTO
3BOHKA, TeHEpaTopa
MIEPEMEHHOTO TOKa,
JIMHUHT
ANIEKTpoIepeayd

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc32

4

HWcnoab3oBanue

000pyI0BaHUS
«Touka Pocta»

20

DKOJIOTHYECKHE
PHUCKH TTpU
MIPOM3BO/ICTBE
ANIEKTPOIHEPT HH.
KynbTypa
HCITOJIB30BaHUS
ANEKTPOIHEPTUH B
MOBCEIHEBHOU



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

KHU3HHU

21

Mexannueckue
BOJIHBI, YCIIOBHS
pacnpocTpaHeHusl.
[Tepuoa. CxopocTthb
pacrpoCTpaHEeHHS U
JUTMHA BOJIHBI.
[Tonepeunsie n
MIPO/I0JIHHBIE BOJHBI

bubmnoreka LIOK
https://m.edsoo.ru/ffOccab
4

22

3ByK. CKOpOCTH
3ByKa. ' pomKkocTh

3ByKa. BeicoTa ToHa.

TemOp 3ByKa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcccO
c

23

DJIEKTPOMAarHuTHbHIE
BOJIHBI, UX CBOMCTBA
u ckopocTs. Illkana
AJIEKTPOMArHUTHBIX
BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[TpunIUIIBEI
paaroCBsI3U U
TEJICBUICHHS.
PazButue cpencts
CBSI3H.
Pamnoigoxkanus

25

KonTtponsHas pabora

«Komnebanus u
BOJIHBD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccef
8



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8

IIpssMonHEnHOE
pacnpocTpaHeHue
CBETa B OJTHOPOJHOU

bubmnoreka LIOK

26 N https://m.edsoo.ru/ffOcd35
cpene. Toueunslii 0
HUCTOYHMK cBeTa. JIyq B
cBeTa
OTtpaxeHue cBera.
3aKOHBI OTPAKEHUS bubnuoreka [JOK
27 ceera. [locTpoenue https://m.edsoo.ru/ffOcd4e
U300paKEeHUH B 0
MIJIOCKOM 3epKajie
[Ipenomiienue cBera.
[TosiHOE BHYTpEHHEE
OTpa)KEHHE. bubnuoreka [JOK
28 [IpenenbHBIW Yo https://m.edsoo.ru/ffOcd7f
TOJIHOTO 6
BHYTPEHHETO
OTpaXeHUS
JlabGopaTopHas
paborta «M3mepenue bubnuorexa [JOK
29 roKasareJs https://m.edsoo.ru/ff0cd67
MIPEIOMIICHHUS a
CTEKJIa»
JIun3sl. [locTpoenne
H30BpaKeHHi B bubnuorexa LIOK
30 https://m.edsoo.ru/ff0cdd1

nuH3e. Gopmyna
TOHKOM JIMH3EI.

e



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

VYBeauueHue JUH3EI

31

JlaboparopHas
pabora
«HccnegoBanne
CBOICTB
M300paKeHH B
JTUH3AX»

32

Hucnepcus ceera.
CI105KHBII cOCTaB

6emoro cBera. LIper.

JlabopaTopHas
pabota
«Haomronenue
JIMCTIEPCUU CBETa

33

HNutepdepentus
ceerta. [ludpakums
CBeTa.
JudpakunonHas
peméTka

bu6moreka [IOK
https://m.edsoo.ru/ffOced?2
2

34

[Tonepeunocth
CBETOBBIX BOJIH.
[Tonsipuzanus cBera

bu6moreka [IOK
https://m.edsoo.ru/ffOcf02
e

35

OnTtnyeckue
npuOOpHsl U
YCTPOMCTBA U
YCTIOBUS UX
0e30I1acHOTO



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

MMPUMCHCHUSA

I'pannns
MIPUMEHUMOCTHU
KJTAaCCUYECKOH
bubmnoreka LIOK
MEXaHHUKH.
36 https://m.edsoo.ru/ff0cf86
ITocrynater 9
crernuajibHON =
TEOpUHU
OTHOCHUTEIBLHOCTH
OTHOCHUTENBHOCTE
OJHOBPEMEHHOCTH. bu6mmoreka [IOK
37 3aMmemienne https://m.edsoo.ru/ff0cfad
BPEMEHH U 2
COKpAIICHUE TJTUHBI
DHEpPrusi ¥ UMITYJIbC
PENATUBUCTCKON
bu6moreka [IOK
gacTUlbl. CBI3b
38 . https://m.edsoo.ru/ffOcfc6
MacChl C DJHEPTUeH 1 3
AMITYJIbCOM. B
DHeprus NoKos
KontponbHas padoTa
«Ontuka. OCHOBBI
39 CITeIHATBHO bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0
TEOpUH
OTHOCHTEIBbHOCTH
40 ®oronsl. Dopmyia bubnuorexa LIOK

[Inanka. DHeprus u

https://m.edsoo.ru/ffOcfel



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

uMIynbc GoToHA

/o

41

OTtkpbiTHE U
HCCIe0BaHUE
doTorddekra.
Ompiter A. T'.
CroneroBa

bubmnoreka LIOK
https://m.edsoo.ru/ffOcffc4

42

3aKoHBI
dboTorddexra.
YpaBHeHue
OUHIITEWHA IS
dhoTtorddexra.
«KpacHas rpanuna»
dhoTtorddexra

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015
e

43

JlaBieHue cperta.
Omngwrter 11, H.
JleOenena.
Xumudgeckoe
JIIEUCTBYUE CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a
6

44

TexHuueckue
YCTpOMCTBa U
MIPaKTHYECKOe
MIPUMEHEHUE:
(hoTO3IEMEHT,
(dhoTomaTUHK,
colHe4Hast OaTapes,
CBETONO/]T

45

Pemenne 3ama4d mo

bu6mmoreka [IOK



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

TeEME «IIIEMEHTHI
KBAHTOBOU OIITUKW)

https://m.edsoo.ru/ff0d030
2

Mopens aToMa
Tomcoua. OObITEI
Pesepdopna o

bubmnoreka LIOK

46 pacCesiHHIO 0 https://m.edsoo.ru/ff0d091
YaCTHII. a
[Inanerapnas
MOJIENIh aTOMa
bu6mmoreka [IOK
47 [Tocrynater bopa https://m.edsoo.ru/ff0dOaf
a
N3nyuenne n
TIOTJIOIIICHUE
(hOoTOHOB MpHU bubnuoteka [JOK
48 TepexoJie aToma ¢ https://m.edsoo.ru/ff0dOaf
OJIHOTO YPOBHSI a
SHEPTHUH HA PYTOM.
Buppsl ciektpos
BosHoBBIE CBOMCTBA
yacTull. BosHbI 1e
bpowuns.
KoprycKyspHo- bubnuorexa LIOK
49 https://m.edsoo.ru/ff0d0Oca

BOJIHOBOU J1yallU3M.
CrionTanHoe "
BBIHYXKJICHHOE
M3IIy4eHHE

8



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbiTHE
PaTmOaKTHBHOCTH.
OmnsiTel Peszepdopna
TI0 OIIPEIETICHUIO
COCTaBa
pPannoaKTUBHOTO
W3ITyYCHUS

bubmnoreka LIOK
https://m.edsoo.ru/ff0d0fd
2

51

CaowuicTBa anbda-,
Oera-, ramMMa-
n3nydeHus. BiusiHue
PaIOaKTUBHOCTH Ha
YKUBBIE OPTaHU3MBI

52

OTKpbITHE TPOTOHA
Y HEUTpPOHA.
N3zotombl. Anbda-
pacna.
DJIEKTPOHHBIN U
MIO3UTPOHHBIN OeTa-
pacnan. 'amma-
U3ITy4yeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d116
2

53

DHeprus CBs3U
HYKJIOHOB B Si/Ip€.
SlnepHble peakiuH.
SnepHblii peakTop.
[Tpo6Gnemsl,
MIEPCIIEKTUBBI,
9KOJIOTHYECKHE

bubnuorexa [JOK
https://m.edsoo.ru/ff0d135
6



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

ACIEKTHI SIACPHOU
JSHEPIreTUKHU

54

DneMeHTapHbIe
yacTulbl. OTKpbITHE
MO3UTpoHa. MeTo bl
HaOIOICHUS U
perucTpamuu
3JIEMEHTAPHBIX
yactul. Kpyrnsii
CTOJI
«DyH1amMeHTaIbHbIE
B3anMMOJICUCTBHS.
Emnucrso
buzmIecKon’
KapTUHBI MUDPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e3
8

55

Bun 38315010 HebAa.
Co3sBe3nus, sipKue

3BE3/Ibl, INIAHETHI, UX
BUJIMMOE JIBIDKCHHE.
ConHeuHas cucreMa

56

Coinne. CoHeuHast
AKTHUBHOCTb.
Hcrounuk sHeprum
CoJHIIa U 3BE3]

57

3BE3 OB, UX
OCHOBHBIE
XapaKTePUCTHUKH.



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

3BE3/1bI INIABHOU
[10CJIEI0BATEILHOCTH
. Buyrpennee
CTPOCHUE 3BE3.
CoBpemeHHbIE
MIPEJICTABJICHHUS O
MIPOUCXOXKICHUN U
spororuu CoaHIa u
3BE3]

58

Mneunsin [yt —
Hama 'anakTnka.
Ilonoxenue u
newkenne CoiHIa B
I'amaxTuke.
lanaktuku. Yepunie
JBIPBI B sipax
raJlakTUK

59

Bcenennas.
Paz0eranune
rajaktuk. Teopus
Bosbiioro B3pbiBa.
PenukroBoe
W3IIy4YeHHE.
MeraranakTuka

60

Hepemennsie
poOIeMbI
aCTPOHOMHUHU




61

Kontponsnas pabora
«IJEMEHTBI
aACTPOHOMHH H
acTpO(UBHKI

62

O06o06marmui ypoxk.
Ponb dusuku u
ACTPOHOMUH B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOM,
COLMAIIBHOU 1
3THYECKOH cdepax
e TETFHOCTH
YeloBeKa

63

O06o0mmaromuii ypox.
Ponp u mecto
bu3uKH 1
aCTPOHOMHUU B
COBPEMEHHOM
HAy4YHOM KapTUHE
Mupa

64

O6006maromui ypoxk.
Ponb ¢pusmueckoit
TEOPHUH B
(hopmMupoBaHUHU
MIPEJICTaBICHUI O
buznueckoit KapTuHe
MUpa




65

O06o006marmui ypoxk.

Mecto duzmdeckoi
KapTUHBI MUpa B
oOmem psy
COBPEMEHHBIX
€CTECTBEHHO-
HAay4YHBIX
MIPEACTABICHUH O
npupoJie

66

PesepBHBIil ypOK.
MarnuTHO€ noJe.
DJIEKTpOMarHuTHas

HHAYKOHA

67

Pe3epBHbIit ypok.
Ontruka. OCHOBEI
CIeIMaIbHON
TEOpUHU
OTHOCHTEIBHOCTH

68

Pe3epHblii ypok.
KBanroBas ¢usuka.
DIIeMEHThI
aCTPOHOMUU U
acTpopu3UKu

bu6moreka [IOK

https://m.edsoo.ru/ff0d178

4

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
1.Yuebnuk: “®dusuka 10”-Aprop: I'.5I. Mskumes, b.b. byxosues,H.H.
Corckuit, nuznarenbctBo Mocksa “IIpocenienne” 2020 rox
2.Yuebnuk: “dusuka 11”-Aptop: I'.4. Msakuies, b.b. byxosues, B.M.

Yapyrun, nznarenbctBo Mocksa “IIpocenienue” 2021 ron

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

l.®uzuka “Mexanuka”, cocraButenb JILLA. Kupuk, wu3naTeabcTBo
“I'mmuasus MJIEKCA”, M, 1998r.

2. Coopuuk mo ¢usuke, aBTophl: B.®d. Komuccapor, A.A. 3a6010TCKuUiA,
M.A. ITerpoBa uznatensctBOo Mockga “/Ipoda” 2019rox

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
1.http://gotourl.ru/



