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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MMOJIOKEHUI U TPEOOBaHMI K pe3yJbTaTaM
OCBOEHHS OCHOBHOM 00pa3oBaTenbHOI mporpaMmel, npenacraieHHbIx B I'OC
COOQO, a Ttakxe c yuérom (enepanbHoi paboyeil mMporpamMmbl BOCHHUTAHHS U
KOHLEMUUU NpenojaBanus yueOHoro npeamera «dusmnka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

Copepxanue mnporpaMMbl o (U3HMKE HampaBieHO Ha (OpPMHpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBl Mupa oOyuaromiuxcs 10-11 xmaccoB mpu
oOydyenun uX (usuke Ha ©0a30BOM YypOBHE HA OCHOBE CHCTEMHO-
HesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusaiM OPI'OC COO Kk miIaHUPyEeMbIM JMYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3yJbTaTaM O0yUEHHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanuzaluu  MEXNPEIMETHBIX CBs3eil (U3MKM C eCTECTBEHHO-HAyYHBIMU
y4eOHBIMM TpeaIMeTaMHu. B Hell ompenenstoTcss OCHOBHBIE 1€ H3y4YeHUs
(Gu3MKU Ha YpOBHE CpPEeIHEro 001Iero 00pa3oBaHusl, MJIAHUPYEMbIE PE3yIbTaThl
OCBOCHHUS Kypca (DU3MKU: JIMYHOCTHBIC, METalpeIMeTHble, MpeIMeTHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no Qpu3uKe BKIIOYAET:

e IUIAaHUPYEMbIE pe3yJbTaThl OCBOCHHMS Kypca ¢GU3MKKM Ha 0a30BOM

YpOBHE, B TOM YHKCJIE TIPEIMETHBIE PE3yJIbTaThl O TojjaM 00yUeHUS;

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

dusnka Kak Hayka O Hambojee OOIIMX 3aKOHAaX IPUPOJbI, BBHICTYIAs B
KayecTBe Y4YyeOHOro IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHbI BKJIaJ] B
cucteMy 3HaHuUM 00 okpyxatomeMm wupe. [konbHbI Kypc ¢(u3ukn —
CUCTEMOOOpPA3yIOIUN  JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
IOCKOJIBbKY (PU3MUYECKHE 3aKOHBI JieKaT B OCHOBE IIPOLIECCOB U SIBJICHU,
U3y4aeMbIX XUMHEH, Owojorueit, usnueckoi reorpadueii U acTpOHOMHUEH.
Hcnonp30BaHuEe M aKTUBHOE NpPUMEHEHHE (PU3MUECKMX 3HAHMM OIpejaesnseT
XapakTep U Pa3BUTHE pa3HOOOPA3HBIX TEXHOJOTUMH B cdepe HSHEPreTHKH,
TPAHCIIOPTAa, OCBOEHUSI KOCMOCA, IMOJYyYEHHsI HOBBIX MAaTE€PUAJIOB C 3aJaHHBIMU
cBolicTBaMu ® Apyrux. HM3ydeHwme (U3MKKM BHOCHUT OCHOBHOM BKJIQJ B
(GopMupoBaHUE E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa OO0y4aromuxcsi, B
(¢opMupoBaHue yMEHHUH MPUMEHITh HAy4YHBIH METOJ IMO3HAHUS MpU
BBIMIOJTHEHUH UMU YYEOHBIX UCCIIEIOBaHUIA.

B ocHOBy kypca (usmku 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 pa3zesioB (PU3MKH, BKIIOUAET
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 YPOBHSAX MaTE€PUH, 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,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU IPOOIEMaMHU.



Hoess npuknaownoii uanpasenennocmu. Kypc ¢Gu3uku mpeamnosiaraet
3HAKOMCTBO C IIUPOKAM KPYrOM TEXHHYECKHX M  TEXHOJOTHYCCKUX
MIPUIIOKEHU M U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »osxonocuzayuu peanusyercs MNOCPEIACTBOM BBEIEHUS 3JIEMEHTOB
collepKaHMs, TOCBAMIEHHBIX OSKOJOTHYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOPBIC CBS3aHBI C PA3BUTUEM TEXHUKHA M TEXHOJIOTHH, a TaKkKe 00CYKICHHS
npoOjieM  palloHANBHOTO  TMPHPOAOINONB30BaHUS U SKOJIOTHYECKOH
0€30MacHOCTH.

CTep)XKHEBBIMH 3JIEMEHTaMHU Kypca (PM3WKH Ha YPOBHE CPEIHET0 OOIIero
oOpa3oBaHus SBISIOTCA Qu3nueckue Teopuu (GopMUpOBaHUE NMPEACTABICHUHN O
CTPYKTYpE TIOCTpOCHUS (PU3NYIECKO Teopuu, poi (yHIaMEHTAIBHBIX 3aKOHOB
W TPUHIUIIOB B COBPEMCHHBIX IMPEACTABICHHUSAX O TMPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOPHM, JJI1 OIHWCAHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CHCTEeMHO-/ICITCIIBHOCTHRIM TOAX0 B Kypce (DHU3UKH peaTu3yeTcs
NpeXae BCEro 3a CYET OpraHM3alli OSKCIEPUMEHTAIbHOW ACSITeNbHOCTH
oOyuvaromuxcs. /s 6a3oBoro ypoBHsS Kypca (PU3UKH — ATO HMCIOJIb30BAHHE
CUCTEMBbI ()POHTATBHBIX KPATKOBPEMEHHBIX SKCIEPHUMEHTOB M J1a0OpPaTOPHBIX
paboT, KOTOphle B TporpamMme 1o (u3uke OOBEIMHEHBI B OOIIMK CITUCOK
YUCHUYECKUX TPAKTUYCCKUX paboT. BwlmeneHue B yKa3aHHOM TIEpPEUHE
71a00paTOPHBIX pabOT, MPOBOJIUMBIX JIISI KOHTPOJISI U OIICHKH, OCYIIECTBIISICTCS
y4yacTHUKaMu  00pa3oBaTENILHOrO MpoIecca MCXOAs M3  0COOeHHOCTen
IUTAHUPOBAHUS W OCHAIlleHUs KaOuHeTa ¢usmku. [Ipm 3ToM obecrieunBaercs
OBJIaJIeHNE OOYyYaIOIIUMHCS YMEHUSMHU TPOBOAUTH KOCBEHHBIE HW3MEpPEHUS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (DU3UYECKUX BEJTUYMH M TIOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEAJIOKEHHBIX THITOTE3.

Bonbiroe BHUMaHWE yACISACTCS PCIICHUIO PAaCYETHBIX U 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
3HaHMS W3 pas3HbBIX pasfaenoB. [l KadecTBEHHBIX 3ajlad MPUOPUTETOM
ABJIAIOTCS 3aJaHusl Ha OOBICHEHHE MPOTEKaHUS (DUIMYECKUX SBICHUU W
IIPOIIECCOB B OKPY KAIOIIECH KU3HH, TpeOyrolue BbiOOpa (GU3MIECKONH MOJenn
JUTSL CUTyaIlu TIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ tpeboBanmsimu PI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIedYeHHI0 Y4eOHOTo Imporiecca 0a3oBBIM YpPOBEHb Kypca
¢u3MKu Ha YpPOBHE CpEIHEro OOIIero oO0pa3oBaHUS JIOJDKEH H3y4daThCs B
YCIIOBUSX MPEIMETHOTO KaOMHeTa (PU3UKH WM B YCIOBUAX MHTETPUPOBAHHOTO
KaOWHeTa TPEIMETOB €CTeCTBEHHO-HAYYHOro INHKiIa. B kabuHeTe ¢uU3HKU
JOJKHO OBITh HEOOXOaUMOE JTabopaTOpHOE OOOpYIOBAaHWE MJIS BBITIOJHEHUS
YKa3aHHBIX B MpOrpaMMe MO (PU3UKE YYCHHUECKHX MPAKTHYECKUX padoT H
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JlemoncTpanmonHoe obOopymoBanue QopMupyercss B COOTBETCTBHH C
MPUHIIMIIOM MHWHHMAJIBHOW JTOCTATOYHOCTH H O00ECTEeUrMBAaEeT MOCTAHOBKY
MEPEUYNCIICHHBIX B TpOrpaMMe MO (HU3UKE KIFOUEBBIX JIEMOHCTPALMHA IS
WCCJICIOBAHUS W3YYaeMbIX SBJICHHA W TMPOIECCOB, DJMIUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe 00OpymOBaHHWE ISl YYEHUYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTCst B BHJIe TEMATHIECKUX KOMIUICKTOB U 00€CIIeYnBaeTCs B pacuére
OJTHOTO KOMIUIEKTAa Ha JABYX OOyYarOMMXCSA. TeMaTH4eCKhue KOMIUICKTHI
J1a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITH MOCTPOEHBI HAa KOMILICKCHOM



MCIIOJIb30BAaHUHU AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKIKE KOMIIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpATOPUH.
OCHOBHBIMHM LIEJISIMHU U3yY€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

dbopMHUpOBaHUE HMHTEpPECAa W CTPEMIICHHUS OOYYAIONIMXCS K HAyIHOMY
U3YYCHHUIO TIPUPOIBI, PA3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHHA O HAYYHOM METOJe TIO3HAHUS |
(bopMHpOBaHUE HCCIICIOBATEIBLCKOTO OTHONIICHHSI K OKPY>KAIOIIHM
SIBJICHUSM

(dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3ysbTraTa U3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHupOBaHUE YMEHUH OOBSACHATH SBJICHUS C HCIOJIb30BAaHHEM
(U3HUECKUX 3HAHWHM M HAYIHBIX JOKA3aTEIbCTB;

(hopMHUpOBaHUE TIPEICTABIICHUN O POJIU (U3UKU IS PA3BUTHUS JIPYTUX
€CTECTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH.

JlocTrkeHue 3TuxX 1eeid obecreunBaeTcsl pelieHUeM CIIEYIOIINX 3a/1a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHUM 00  oO0mmx  (QU3HYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUSAX, BKIKOYAasd  MEXaHHUKY,
MOJIEKYJISIpHYIO (PU3MKY, DJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI acTPODU3UKH;

dbopMHUpOoBaHUE YMEHUN MPUMEHSATh TEOPETUYECKHE 3HAHUSA IS
0oOBbsICHEHHUS (PU3NYECKUX SBICHUW B TMPUPOAEC M 1N MPUHATHUSA
IIPAKTUYECKUX PEHICHUI B IOBCEAHEBHON )KU3HU;

OCBOEHHE CIOCOOOB pELIEHMs pa3iIMuYHbIX 3aJad C SBHO 3aJaHHON
(¢u3nyeckoll MOJENbO, 3a/4ay, MOJPa3yMEBAIOIIUX CAMOCTOSITEIIBHOE
co3zanue (pU3NYECKON MOJeNH, aleKBaTHON YCIOBUAM 3a/1auH;
HOHMMaHue (HU3MUECKUX OCHOB M NPHUHILUIIOB JEHCTBUS TEXHUUYECKUX
YCTPOMCTB M  TEXHOJOTMYECKMX IIPOLIECCOB, HUX BIUSHHAA Ha
OKPYXAIOIYIO CPENY;

OBJIaJICHUE METOJAMHU CaMOCTOSATEIbHOTO TUIAHUPOBAHUS U IIPOBEICHUS
(pu3nYeCKUX IKCIIEPUMEHTOB, aHAIN3a U MHTEpIpEeTaluu HHPOpMaIuy,
OIpPEENEHMS] TOCTOBEPHOCTH NOJYYEHHOI'O PE3ylIbTaTa;

CO3aHHUE YCJIOBUI JUTA pa3BUTHSA YMEHUI MIPOEKTHO-
UCCIIEOBATEIBCKOM, TBOPUECKON AEATEITLHOCTH.

Ha m3ydenne ¢uszuku (0a30BbI ypOBEHB) HAa YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus otBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B HEJEINIO),
B 11 xacce — 68 yacoB (2 4aca B HEJENIO).

[Ipennaraemseiii B mporpamMmme 1o (uU3MKE MEepevyeHb JTa0OpaTOPHBIX WU
MPAKTUYECKUX PaOOT SBISETCS PEKOMEHIOBAHHBIM, YYUTENb JENAaeT BHIOOD
MpPOBENICHNUS JTA0OPATOPHBIX PA0OT M 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 skcnepumMeHTa W TEOpUM B INPOLECCE NO3HAHUS NPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue GpU3NUECKUX SIBICHUHN U nipolieccoB. HayduHblie runoTessl.
duznyeckue 3aKOHbl M TEOpPUH. ['paHUIBl TNPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [IpuHIIUII COOTBETCTBUSI.

Ponb u mecto ¢usnku B GOpMUPOBAaHUU COBPEMEHHON HayYHOU KapTUHBI
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.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOIMHENHHOE NBrkeHue. ['paduxu
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHHS, MYTH M TNEpeMEIICHUs
MaTepuaibHON TOYKU OT BPEMEHH.

CBoboaHoe mazieHre. Y CKopeHre CBOOOTHOTO IMaICHHUS.

KpuBonmHeitHoe paBmkeHue. JIBM)KEHHME MaTE€pHaIbHOM TOYKH IO
OKPY’KHOCTU C TIOCTOSIHHOM IO MOJYJII0 CKOPOCTHIO. YTJIOBas CKOPOCTb,
auHelHas ckopocTh. Ilepmon m vactora oOpameHus. LleHTpocTpeMuTenpbHOE
YCKOpPEHHE.

TexHuueckue YCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHUE: CIUIOMETP,
JIBH)KEHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIC Mepeaadn.

Jlemoncmpayuu

Monenb CHUCTEMBI OTCYETA, WJUTIOCTpAITUs KMHEMaTHYECKUX
XapaKTEPUCTUK JIBUKECHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne nBvxeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPHU30HTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHUS.

Hanpasnenne ckopoCcTH Npu JBUAKECHUU MO OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3yyeHne HEpaBHOMEPHOTO  JBMXKEHHS C  LEJIBK0  ONPEACICHHS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXIYy NyTAMHU, NPOMJICHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHHM IPH 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.
NHeprmanbHble CUCTEMBI OTCUETA.

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

3akoH BceMupHoro TtsaroteHus. Cuina Ttspkectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buabsl Tpenus (mokos, CKoJbxkeHUs, kaueHus). Cuiia TpeHws.
Cyxoe Ttpenue. Cuna TpeHHs CKOJIbKEHUS U cuiia TpeHus nokosi. Koagduument
TpeHus. Cuiia CONpOTUBIICHUS MIPU IBUKECHUU TEJa B )KUIKOCTH WM Ta3e.

[TocTynaTenpHOE U BpalaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO TEa.

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

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

Llemoncmpayuu

SIBrieHNE MHEPLIH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CioxxeHue Cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U MaJICHHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B IIPYKUHE U
pe3uHOBOM 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.
NMnynbe cuiibl 1 U3MEHEHHE UMITYJIbCa Tea. 3aKOH COXPAaHEHHS HMITYJIbCa.
PeaktrBHOE 1BHXKEHUE.

PaGota cuiibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi maTepuaqbHOM TOYKH. Teopema 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUH.

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

[loTennmanpHple W HEMOTEHIWMANbHBIE  cuUibl.  CBsS3b  pabOTHI
HEMOTCHUUAIBHBIX CHJI C U3MEHEHUEM MEXAHWYECKOW SHEPTUHM CUCTEMBI TEIL.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA U MPAKTUUECKOE NPUMEHEHUE: BOJIOMET, KOTIED,
MPYXKUHHBIM TUCTOJIET, JBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHUS UMITYJIbCA.



PeaxtuBHOE IBUXKEHUE.

[lepexoa mOTeHUMATBbHON SHEPTUN B KHHETHUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3yuyenue aOCOMIOTHO HEYNPYroro yAapa ¢ MOMOULIBIO BYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CHUIIBI C HM3MEHEHHEM MEXaHMYECKOU
DHEPIrUH TeJla Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO XKIyTa.

Paszpnen 3. MouiekyisipHasi pU3NKa M1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOXKEHHSI MOJICKYJISIPHO-KUHETUUECKOW TEOpUU U HUX
ombpITHOE oOOocHOBaHue. bpoyHoBckoe nBwxkeHue. [uddysus. Xapakrep
JIBW)KEHUS W B3aUMOJICMCTBUSI 4acTHUI] BeliectBa. Mojaenu CTpOCHUSI Ta3o0B,
KUJKOCTEeH M TBEPJBIX TET U OOBSICHCHUE CBOMCTB BEIIECTBA HAa OCHOBE ITHX
mozeneil. Macca u pasmepsl Mosiekyn. KonmdectBo BemectBa. lloctosHHas
ABorazpo.

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

Mopgens wuaeanbHoro raza. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KUHETUYECKON TEOpHUM HACaIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak mepa
CpeHe KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMKEHHUs vacTull rasza. Illkama
temnepatryp KensBuna. ['a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—
Knaneiipona. 3akon JlaneroHa. M3omnpoiiecchl B Ha€aabHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduyeckoe TMpEeACTABICHHE HU30MPOIECCOB:
U30TepMa, U30X0pa, n3odapa.

TexHuueckne yCTpOMCTBa W MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Ilemoncmpayuu

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

OmnbITel 0 1 Gy3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopnaens onbita HTepHa.

OnbIThI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIONIME YPaBHEHHE COCTOSIHUSI HJEalbHOTO Tasa,
U30IIPOLECCHI.

Vuenuueckuii sxkcnepumenm, 1abopamopHvie pabomoi

Ornpenenenue Macchl BO3/1yxa B KJIACCHOW KOMHATE HAa OCHOBE M3MEPEHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHUMOCTM  MEXKIY  apaMeTpaMH  COCTOSIHUSA
Pa3peKEHHOrO rasa.

Tema 2. Ochosbl mepmoOuHaAMUKU

TepMmoanHamuueckas cucTeMa. BnayTpennss JHEPTUs
TEPMOJANHAMUYECKON CHUCTEMBI W CHOCOOB €€ wu3MeHeHusa. KomnnuecTBo
TEIJIOThl U paboTa. BHYTpeHHsisi 3HEprusi OJHOATOMHOIO HJICAIbHOIO Tra3a.
Buzael Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKLINS, U3IyUYEHUE. Y IebHAs
TEIIOEMKOCTh BellecTBAa. KOIMYeCTBO TEMIOTHI IPHU TEILIONEpEIaye.



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

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh NpolieccoB B MPUPOJIE.

TemoBble  MamuHbL.  [IpUHIUIBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi >HEpruu B TEIUIOBBIX MamuHax. KoadduiueHt mone3Horo
nevctBus TeruioBod mamuHbl. [lukn KapHo u ero xkosd@puiiveHT mosie3HOro
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETNTIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE TPUMEHECHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOIMIBHUK, KOHIUIIMOHED.

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 (BUICOAECMOHCTpAITH).

N3menenne  BHyTpeHHEW  dHeprum  (TemmepaTypbl) Tejaa  MpHU
TEIIonepe1aye.

OnpIT 1Mo aanabaTHOMY PACIHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopaenn mapoBoil TypOWHBI, JBUTATENII BHYTPEHHETO CropaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHOM TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwecmea. Dazoevie nepexoovl

[Tapoobpa3zoBanue u koHneHcauus. Mcnapenne u kunenue. AOComtOTHAs
U OTHOCHUTENbHAs BIAXHOCTh BO3Ayxa. HacklmeHHbll nap. YaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe teno. Kpucramnuyeckue u amopdubie Tena. AHU3OTPOMNUS
CBOMCTB KpucTtaimioB. JKuakwe kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBnenue u kpucTaaIu3anus. Y aenbHas TemioTa miasienusa. Cyonumarus.

VYpaBHeHHUE TEIIOBOTO OanaHca.

TexHuueckne ycCTpOWCTBA U MNPAKTUYECKOE MPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUN NOJIYYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHCJIE HAHOMATEPHAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCcTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAUHAMHUKA

Tema 1. dnekmpocmamuxa

DOnekTpuzauusi Ten. JJIeKTpUuyYecKuid 3apsiA. JlBa BHAAa 3IIEKTPUUECKUX
3apsinoB. [IpoBOAHUKM, MUANEKTPUKUA W TMOIYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AJEKTPUYECKOTO 3apsaa.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToueuHbll »ieKTpUyYECKUit
3apsa. Dnekrpudeckoe nose. Hanpssk€HHOCT anekTpudeckoro moist. [IpuHnnn
CyHEPIIO3ULUHU AIEKTPUUECKUX MIOJIEH. JInHun HaIpsKEHHOCTH
BJIEKTPUYECKOTO TOJIS.



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

DIIEKTPOEMKOCTb. Konpencarop. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3aps>KEHHOTO KOHJAEH caTopa.

TexHuyecKkre yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: D3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJICHHE SJIEKTPONPUOOPOB,
KOHJICHCATOpP, KOIMMPOBAJIBbHBIN anmapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMANIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOLIAIH
IJIACTUH, PACCTOSIHUS MEXAY HUMHU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIeHCATOopa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 31eKTpo€MKOCTH KOHIEHCATOPa.

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.

DIEKTPUYECKOE CONPOTHUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILIEIIBHOE, CMEIIAHHOE COCIMHEHNUE ITPOBOJHUKOB.

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

DNEeKTpOABWKYIIasl CUJIa U BHYTPEHHEE CONPOTUBJIIEHUE UCTOYHUKA TOKA.
3akon Owma [nd TOJHOW (3aMKHYTOW) syekTpuueckod nenu. KopoTkoe
3aMbIKaHUE.

DNEKTpOHHAsT  MNPOBOJMMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[MonympoBoguuku.  CoOcCTBeHHass W TPUMECHas  MPOBOJAMMOCTH
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: aMIIepMeTp,
BOJIBTMETP, PEOCTAT, MCTOUYHHKUA TOKa, JJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBICHUS, BaKyyMHbIH
IUON, TEPMHUCTOPBI H  (POTOPE3UCTOPHI,  MOJYNPOBOAHUKOBHINH  IHO,
rajbBaHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HapsIKEHUS.

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

CmenanHoe COeJMHEHUE MTPOBOJHUKOB.



[IpsmMoe wu3MepeHHe HIEKTPOABMKYILEH cuibl. KopoTkoe 3amMblkaHuE
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

N3ydyeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenue 31eKTpOABUKYILEN CUIIbI MCTOYHUKA TOKA U €r0 BHYTPEHHET O
COIIPOTUBJICHUS.

HaGmonenue anexktposnusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Ki1acce ocyIiecTBIsieTcs ¢
Y4ETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMHM MaTE€MAaTHKH,
OHOJ0TNU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAYYHBIH (akT, runoTe3a, pu3nyeckas BeITUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: pellleHHEe CHUCTEMbl YypaBHEHHH, 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: MexaHuueckoe MABI)KEHHE B JKMBOM mpupone, Auddysus,
OCMOC, TEIUIOOOMEH HBBIX OPraHW3MOB (BUABI TEIUIONEpeaaud, TEIIOBOE
paBHOBECHE), DJIEKTPUUECKUE SBJICHUSI B )KUBOI MPUPOJIE.

Xumus: NUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE aTOMOB U MOJEKYI,
MOJIb BEILECTBA, MOJSIpHas Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEll,
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, INOALIMIIHUKH, HUCIOJb30BAHHUE 3aKOHA COXPAaHEHHUs
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET U JPYyrue), IBHUraTellb BHYTPEHHETO
CropaHusi, napoBas TypOWHA, OBITOBOW XOJOJWIbHHMK, KOHIUIMOHED,
TEXHOJIOTMM  TOJNy4EHUS COBPEMEHHBIX MAaTepuajgoB, B TOM  4YHUCIE
HAaHOMATEepUaJIOB, W  HAHOTEXHOJIOTMH,  JJIEKTPOCTATHYECKAas  3allMTAa,
3a3eMJICHUE ANEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTED,
AJIEKTpOHArpeBaTeiabHble  MPHOOPBI,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
raJbBaHUKa.

11 KIIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Maznummnoe none. In1eKmpomacHUMHAA UHOYKUUA

Iloctosgsuuple MarauTel. B3anmMonelcTBHE NOCTOSHHBIX MAarHUTOB.
MarauTtHoe mnoisie. BekTop MarHUTHOM MHAyKUMU. [IpuHOMII Cynepro3uuuu
MarHuTHBIX NoJied. JInHMM MarHuTHOM MHAYKUMU. KapTrHa TUHUNA MarHUTHOMN
WHAYKIMY MOJISI TOCTOSTHHBIX MarHUTOB.

MarnutHoe 1oJie TpPOBOJHMKA ¢ TOKOM. KapTwHa JHMHWUNA WHIYKIAU
MarHuTHOTO TOJIS JJIMHHOTO MPSAMOIr0 MPOBOJHUKA W 3aMKHYTOI'O KOJIBLIEBOT'O



MPOBOJHUKA, KaTyliku ¢ TokoMm. OmnbeiT Opcrena. BzaumopeiictBue
MPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalPaBJICHHUE.

Cuna JlopeHua, €€ MOaynb W HampapiieHUE. J[BH>KEHUE 3apsiKECHHOU
YacTHILIbl B OTHOPOJIHOM MarHuTHOM mose. Pabota cuinbl Jlopenia.

SIBiieHMEe DIIEKTPOMArHUTHOW HMHAYKUMH. [IOTOK BekTOpa MarHUTHOU
WHAYKIUAHA. OJEKTPOABMKYIAS CUJIa HWHIYKIUW. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Gapanes.

BuxpeBoe snekTpuueckoe mnoje. IJIEKTPOABWKYILIAS CUJIa UHAYKIIUU B
MIPOBOJHUKE, IBUAKYIIEMCS MTOCTYNATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuno Jlenua.

NHOyKTUBHOCTh. SIBlIEeHME CAaMOMHAYKIUU. OJEKTPOABHKYIIAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA U MPAKTUUYECKOE TMPUMEHEHHUE: TOCTOSHHbIC
MAarHMuThl, 3JICKTPOMArHUTHI, DJIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTaApPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOIO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIUA MarHUTHOTO TIOJISI.

B3aumopelicTBue 1ByX MPOBOJAHUKOB 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, 1abopamopHsie pabomol

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOM UHYKIIHAH.

Pasnen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUNHbLE KOE€OAHUSA

Konebarenbnass cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHMUS.
[Mapmonunyeckue konebanus. Ilepuon, yactora, amruTyaa u ¢asza KoaeOaHuil.
[TpyxuHHBII MAasiTHUK. Marematnueckuii MAasiTHUK. YpaBHeHue
rapMoHUYecKux Kkoisebanuii. [IpeBparieHne »HEPruu NPU TAPMOHUYECKUX
KOJIeOaHMSIX.

Konebarenbubiii koHTYp. CBOOOMHBIE AIEKTPOMArHUTHBIC KOJeOaHUS B
UJEaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYEeCKUMU U
ANEKTPOMArHUTHbIMU KoJjieOaHusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPI'UM B UJEATBLHOM KOJe0aTeIbHOM KOHTYPE.

[IpencraBnenne 0  3aTyxalmMX  KojeOaHUsX.  BbIHyXIeHHbIE
MexaHnueckue KojeOanusa. Pe3onHaHc. BbIHYXJAEHHBIE 3JIEKTPOMArHUTHbBIC
KoJieOaHus.



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

Tpancdopmarop. [IpousBoacTBo, neperaya U notpedieHue
DNEKTPUYECKOW  DHEPIrUU. OKOJOTMYECKHME PUCKM TPU  IPOU3BOICTBE
anekTposHeprun. KynbTypa UCHONb30BaHUS 3JEKTPOIHEPIHH B MOBCEIHEBHOU
KU3HU.

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

Jlemoncmpayuu

HccnenoBanne nmapameTpoB KoJeOaTENbHOM CUCTEMBI (MPYKUHHBIA WA
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue cBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

Ha6monenue pe3oHanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA WM HANPSDKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mociieoBaTENbHOM COEIMHEHUU PE3UCTOpa, KaTyIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIEKTpOonepeadHn.

Vuenuueckuii axkcnepumenm, 1abopamopHsie pabomol

HccnenoBanre 3aBUCMMOCTH MEPHOJA MalbIX KOJEOAHHWM rpy3a Ha HUTU
OT JIJIMHBI HUTU U MACChI rpy3a.

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

Tema 2. Mexanuueckue u I1eKmMpPOMAZHUNIHbBLE 6OTIHbL

MexaHnueckue BOJHBI, yciaoBusA pacnpoctpaHeHus. Ilepuon. CkopocTh
pacrpocTpaHeHusi M JJuHa BOJIHBL. [lomepeuHble W TPOAOJBHBIE BOJIHBI.
Nurtepdepennus n qudpakius MEXaHHUIECKUX BOJTH.

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

DNEeKTPOMArHUTHBIE BOJHBI. YCIOBUSA W3JIYYEHHUS DJIECKTPOMArHUTHBIX
BOJIH. B3anmuas opueHntranus BektopoB E, B, V B aiekTpoMarHuTHOM BOJIHE.
CBoiiCTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpaKEHUE, MPEIOMIICHUE, MOJISIpU3aLUs,
mudpakuus, uarepdepenims. CKopocTh dJIEKTPOMArHUTHBIX BOJH.

[IIkana 31€KTpOMAarHUTHBIX BOJH. [IpuMeHeHNE 3JIEKTPOMArHUTHBIX BOJIH
B TEXHHUKE U OBITY.

ITpyHIMIBI pagUOCB3H U TeNEBUACHUS. Paguookanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckre yCTpONCTBAa M NPAKTHYECKOE MPUMEHEHUE: MY3bIKaIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi TUAarHOCTUKA B TEXHUKE UM MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKa.

Habmronenue oTpaskeHus ¥ MPEIOMIICHUS MEXaHHYECKUX BOJIH.

Hab6mronenne naTepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

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



HccnenoBanue  CBOMCTB  DJIEKTPOMArHUTHBIX — BOJIH:  OTPaKEHUE,
IpesioMJIeHUE, MoAspu3anus, Audpakuus, UHTepPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonnHENHOE pacnpOCTpPaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHUK CBETA.

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

[Ipenomiienne cBeTa. 3akoHBI MpEIOMJIEHUS CBeTa. AOCOIIOTHBIN
rokasaress npesoMiieHus. Ilonnoe BHyTpeHHee oTpaxenue. [IpenensHbiin yrou
MOJTHOTO BHYTPEHHETO OTPAKECHMUS.

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

ColOuparomue W paccewBarolive JUH3bl. ToHKas muH3a. DOKycHOE
paccTOsSiHUE U ONTUYECKasl Cujia TOHKOW JuH3bL. [locTpoeHne n3o00pakeHHil B
cOOMparONIMX W pacceuBarOIIMX JuH3aX. DopMmyna TOHKOM  JIMH3BI.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenesnbl NPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. HMutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOIIOCHUS MaKCHMYMOB M MHUHUMYMOB B HWHTEpP(EpPECHIIMOHHOM
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

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,
¢doToanmapar, TPOEKIIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAas
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Ilemoncmpayuu

[IpssMOMHENWHOE pacnpOoCTpaHEHUE, OTPAKEHUE U TMPEIOMIIEHUE CBETA.
OnTuueckue mprudopklI.

[TomHOE BHYTpEHHEE OTpaxkeHue. Mojiesib CBETOBOIA.

HccnenoBanne cBOMCTB M300payKeHUN B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOona.

Ha6monenne naTepdepeHnm cBeTa.

Ha6monenune nudpakuuu cBera.

HabGmronenue nucrnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yeHue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pazgen 6. OCHOBBI ClIeIMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['paHubl NTPUMEHHMMOCTH  KJACCHYECKOM  MexaHuku. lloctysatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh  OJHOBPEMEHHOCTU.  3aMEIJICHHE  BpPEMEHU U
COKpAIlICHUE JIJIMHBI.
DHEPrusi 1 UMIYJIbC PENSATUBUCTCKON YaCTULBI.



CBs3p Maccbl C DHEPru€d M HMIIYJIBCOM PEIATUBUCTCKOM YaCTHIIBI.
OHeprus MoKos.

Paszpnen 7. KBanroBas ¢pusuxa

Tema 1. dnemenmul KBAHM OGO ONMUKU

®oronsl. Popmyna Ilnanka cBsizu sHepruv (POTOHA C €ro YacTOTOM.
DHeprust 1 UMIYJIbC GOTOHA.

OtkpeiTe U uccienoBanue Gorodpdexra. Onbitel A. I'. Cronerosa.
3akonbl Gotordpdexra. YpaBHenue DiiHmTerHa ans porordpdexra. «KpacHas
rpanuna» ¢potodddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JICHCTBUE CBETA.

TexHu4eckne yCTpOMCTBAa U MPAKTUUYECKOE MPUMEHEHUE: (OTOIIEMEHT,
doTonaTuuk, colHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHETro (GoTodddekra.

CBeToaunon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OmnbiTel Pe3epdopna no paccessHuIo o -4acTHII.
[Inanerapnas moxaens aroma. [loctymatel bopa. M3nyueHue u morionieHue
(OTOHOB TIPU TIEPEXOJIe aTOMa C OJIHOI'O YPOBHS DHEPruu Ha Apyroi. Bujbr
cniekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOA.

BonnoBeie cBoikicTBa 4actul. Bomubl ge bpois.  KopmyckyssapHo-
BOJIHOBOM Jyallu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYCHHE.

TexHuueckne ycTpoHCTBa M NMPAKTHUECKOE MPUMEHEHUE: CIIEKTPabHBIMI
aHanu3 (CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.

Jlemoncmpayuu

Mognens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

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 ompepeneHduio  COCTaBa
paanoakTuBHOTO wu3mydeHusi. CBoiicTBa anbda-, Oera-, ramma-u3IydeHUs.
BnusHue paarioakTHBHOCTH Ha KMBbIE OPTraHU3MBI.

OTtkpeiTHE TPpOTOHA W HelTpoHa. Hyknonnas monens siapa [eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjpa. M30Tomnsl.

Anbda-pacnman. DIEKTPOHHBIM M TO3UTPOHHBIA Oera-pacman. ['amma-
U3JlydyeHue. 3aKOH paJuoakTUBHOIO pacra/jia.

DHeprus CBsI3W HYKJIOHOB B sifipe. SnepHblie cuibl. [edext maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 sI€Ep.

Anepusnii peakrop. TepmosiaepHsiii cunTe3. [IpobieMbl W TEPCHIEKTUBEI
SIEPHON IHEPTETUKU. DKOTOTUUECKHUE ACTIEKTHI SIEPHON IHEPTETUKMU.

DiieMeHTapHbIe YacTULbl. OTKPBITUE ITO3UTPOHA.

Metobl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHII.



@dyHaaMeHTaJdbHble B3aUMOJEHCTBUA. EQUHCTBO (hU3MUECKOM KapTHHBI
MHpa.

TexHudyeckne yCTpPOMCTBA M MPAKTHYECKOE IPHUMEHEHUE: JIO3UMETD,
Kamepa BunbcoHa, sepHblil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Paszzgen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

Ortanbel pa3BUTUS acTpoHOMUM. [IpukinagHoe W  MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3qH0r0 Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBHOKEHUE.

CosniHeuHas cucTeMa.

Connue. ConHeuHast akTUBHOCTh. VIcTouHuK sHeprun CoyiHIIA U 3BE3N.
3BE3/bI, MX OCHOBHBIE XAPAKTEPUCTUKH. JlnarpaMma «CHEKTpaJIbHBIN KJlacCc —
CBETUMOCTB». 3BE3/bI IIABHOM MOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» ISl 3BE3/] TJIABHOW MOCJEA0BATEIbHOCTH. BHyTpeHHEE CTpOoeHUE
3BE3]. COBpEMEHHBIE MPECTABICHUS] O MIPOUCXOXKACHUU U 3BoIoIMK CoHIa
U 3BE3J1. DTallbl )KU3HU 3BE3]I.

Mueunsiii [IyTe — Hama [Nanaktuka. [Tomoxxenue u auxkenue CosiHIa B
lNanaktuke. Tunbl ranakTuk. PaavoranakTukd W 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 UCII0JIb30BaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUW JUIsl  OMpEACNICHUs TOJOKEHUsS HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/11si CeBepHOro MOoNyIapus u
SIPKUE 3BE3MBL.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTwu.

O600maromnee MOBTOpPEeHUE

Pons ¢u3umkum w acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIIMAJILHON M OJTHUYECKON cdepax AesTEIHHOCTH YENOBEKa, POJIb M MECTO
GU3MKH W acTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTHHE MHUpPa, pOJIb
¢dusznueckoit Teopun B GOPMUPOBAHUU TPECTABICHUIN O (GU3HUECKON KapTHUHE
MHpa, MecTOo (U3MUECKOW KApTUHBI MHUpa B OOIIEM pPSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJACTABICHUN O IIPUPOLE.

Me:xknpeaMeTHbIe CBA3H

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 11 kilacce ocymiecTBisercs ¢
YYETOM COJIEPIKATENBHBIX MEKIPEAMETHBIX CBSI3€M C KypCaMH MATEMAaTHUKH,
Ononoruu, XUMuH, reorpaduu U TEXHOIOTUH.

Meoswxcnpeomemmnvle nonsimust, CBSI3aHHbIE C U3YYEHUEM METOJ0B HAYUYHOIO
MO3HAHUSA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a, (U3NUecKasi BEIIMYWHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CHCTEMBI YPABHEHHU, TPUTOHOMETPUYECKHUE
byHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIAECTBO, BEKTOPHI M UX MPOEKIUHA HA OCU KOOPAWHAT,



CIIOKEHUE BEKTOPOB, NPOM3BOJHBIE D3JIEMEHTAPHBIX (DYHKIMI, NpU3HAKU
Mo00Usl TPEYroJIbHUKOB, ONpEJENEHUE IUIOMAAN IUIOCKUX (QUryp u oobéma
TeJ.

Buonoecus: »nexTpudyeckue SIBICHHUS B JKUBOM INPUPOAE, KoJieOaTelIbHbIE
IOBWKEHHUS B JKUBOW NPUPOJE, ONTUYECKUE SBIEHUA B KUBOM MPHUPOJE,
NENCTBHE PAaIUALIMU HA KUBBIE OPTaHU3MBI.

Xumusi: CTpOCHHE aTOMOB M MOJIEKYJ, KpHCTaJUIMYECKass CTPYKTypa
TBEPABIX TEJN, MEXaHW3Mbl O0pa3oBaHUs KPUCTAUIMYECKOM  pPEIIETKH,
CIIEKTpaJbHbIA aHAJIU3.

l'eoepaghus: MarHuTHbIE TMONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX DY/,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3EMIIETPSACEHUIN.

Texnonoeus: JNUHUM DICKTPONEpesad, IEHEpaTop MEPEeMEHHOro TOKa,
BJICKTPOJIBUraTe/ b, HHAYKIHOHHAS IeYb, Panap, paguoNpUEMHHK, TEICBU30D,
anTeHHa, Ttenepon, CBYU-neuyb, NpoeKIIMOHHBIN annapar, BOJOKOHHAs OITHKA,
COJIHEYHAas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

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

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pE3ynbTaThl OCBOCHMsI ydyeOHOro mnpenmera «Dusukay
JOJDKHBI ~ OTpa)aTh  TOTOBHOCTbB W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(OPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOM IICHHOCTHBIX OpPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro 0OIlecTBa,
pacuIpeHrue JKMU3HEHHOTO ONBbITa W OMNbITAa JIESITEJIBHOCTH B Mpoliecce
peanu3aii OCHOBHBIX HAIPaBJICHUN BOCTUTATEIBHON NESATEIBLHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3UIMHM  OOYyYalomIerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOTO OOIIECTBa;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKUMX T'YMAaHHUCTHYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbBHOCTh B HHTEPECAX I'PaKIaHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHNU B 00pa30BaTEILHON OpraHu3alliig;

YMEHUE  B3aUMOJAEHCTBOBaTbH C  COIMAJIbHBIMU  HMHCTUTyTaMu B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMUPOBAaHHOCTH POCCUNCKOU rpakIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMOBEICHUS;

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

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOT0 BOCITUTAHUSA:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOYasi JCTETUKY HAay4YHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKOIN HAYKE;

5) Tpy10BOr0 BOCIIUTAHUSI:

MHTEPEC K pa3iuyHbIM cdepam nmpodhecCHOHATHHON NeATeTbHOCTH, B TOM
quClie CBSA3aHHBIM C (DU3UKON W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyaymeld mpodeccuu W peamu30BBIBATH COOCTBEHHBIE >KM3HEHHBIC
TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O U €camMOOOpa3OBaHUIO B
o0sacTu PU3MKU HA MPOTSIKEHUU BCEH KUZHMU;

6) 3K0JIOrHYeCKOTro BOCITUTAHUS:



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

IUIAHUPOBAHUE M OCYLIECTBIICHUE IEUCTBUU B OKPYXKAKOUIECW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEYECTBA;

paclIMpeHue OINbITa JESITEIBHOCTH 3KOJIOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 TO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA PUBHUECKON HAYKH,

OCO3HAaHHE IIEHHOCTUM HAYYHOW [ESITENbHOCTH, FOTOBHOCTH B IIPOILECCE
u3ydeHus (U3UKU  OCYIIECTBISATH TMPOEKTHYIO UM HCCIIEI0BATEIbCKYIO
NEATENbHOCTh MHANBUAYAIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS
ba3oBble Jornueckue aeicTBus:

caMOCTOSITeIbHO  (OPMYJTUPOBATH W aKTyalU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIENIATh IIeJIU JIeITeIILHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JIOCTYIKEHMUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PACCMATPUBAEMBIX
(bU3UYECKUX SBJICHUSX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOIITUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTb, OIICHUBATh COOTBETCTBHE
PE3YIBTATOB IIEJISIM, OIICHUBATh PUCKHU MOCJIEACTBUN EATEIILHOCTH,

KOOPJMHUPOBATh U  BBINOJHATH pabOTy B YCIOBHUSX pPEaJbHOTO,
BUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;

Pa3BUBATh KPEaTHUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX IMPOOJIEM.

ba3oBble ucciaenoBaTe/bCKHe AeliCTBHUA.

BJIAJICTh HAYYHOH TEPMHHOJIOTHEH, KIIFOYEBBIMU MOHATHUSAMH U METOJIaMHU
bu3nIecKol HAYKH,

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0BATEILCKOM u MPOEKTHOMN
NEATeIbHOCTH B 00JlacTh  (U3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY  TIOMCKY  METOJOB  pelieHus 3agad  (U3HUIECKOTo
COJICpKaHMsI, TPUMEHCHHIO PA3INIHBIX METOJIOB ITO3HAHNS,

BJIAJCTh BHUJAMH JICITCIHPHOCTH TIO IIOJYyYCHHIO HOBOT'O 3HAHHUS, €r0
WHTEPIPETAllMHd, NPeoOpa30BaHUI0 M IPHUMEHCHUIO B PA3IMYHBIX YYCOHBIX
CUTYalusX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX MTPOECKTOB B 00JaCTH (DU3HKHU;

BBISIBIIATh NPUUYUHHO-CJICACTBCHHBIC CBS3M W aKTyaJM3UpPOBATh 3ajady,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHHS, HAXOJIUTh apryMEHTHI IS JOKa3aTelIbCTBA
CBOMX YTBEP)KJICHHH, 3a/1aBaTh IapaMeTPhl K KPUTCPHUH PCIICHHS;

aHAJU3MPOBATh IIOJIYUYEHHBIE B XOJE€ pEHIeHHUS 3aJlaud Pe3yIbTaThl,
KPUTHYECKU OIICHHWBATh HX JIOCTOBEPHOCTb, IPOTHO3WPOBATH HM3MEHECHHE B
HOBBIX YCIIOBHUSX;

CTaBUTh U (POpMyIMpoBaTh COOCTBEHHBIE 3aJauyM B 0Opa30BaTEIbHOU
NEATEeIILHOCTH, B TOM YHCJIC TIPH U3YUCHUU (PU3HKU;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MMPHOOPETEHHBIN OIIBIT;



yMETh TEPEHOCUTHh 3HAHUA MO (U3MKE B TMPAKTUYECKYIO OO0JaCTh
KU3ZHEACATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIE UJICHU, MIPEJjIaraTh OPUTHHAIBHBIE TTOJIXOAbl U PEIICHUS,

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

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMM TOJIyueHUs WHopManuu (HU3NYECKOro COACPKaHUS
W3 UCTOYHUKOB Pa3HBIX TUIOB, CAMOCTOSITEILHO OCYIIECTBISATh MOUCK, aHAJIU3,
CHUCTEMATH3alUI0 U MHTEpPIpeTalnio nHGOpMaluKu pa3IMuHbIX BUAOB U (popMm
MpeCTaBICHNUS;

OIICHUBAThH JIOCTOBEPHOCTH UH(POPMAITUY;

UCIIOJIB30BaTh CPEJCTBA HMHQPOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B  PEIICHUHM  KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHU3aIlMOHHBIX 3a7a4 ¢ COONIIOJEHUEM TPEOOBAaHUN APrOHOMHUKH, TEXHUKHU
0€30MacCHOCTU, TUTHUEHBI, PeCypcOoCOEpeKEeHUsI, TTPABOBBIX U ATUUECKUX HOPM,
HOpM MHGOPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (DU3UUYECKOTO COJCP)KaHHUS B Pa3IUUHBIX (opmaTax C
y4éTOM Ha3HaueHuss WHPOpPMAIMU U  1EJIeBOW  ayJuTOpHWH, BBIOHpas
ONTUMAIBHYIO0 (GOPMY MPEJACTABICHUS U BU3yaJIU3aIIUH.

KoMMyHuKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBJIAThL OOIIEHWE Ha ypokax (U3UKU U BO BHEYPOUHOU
JIEATSIILHOCTH;

pacrio3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHTyallUd MW CMAT4aTh
KOH(DJIUKTHI,

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

IIOHUMAaTh 5 HUCIO0JIb30BaTh MIPEUMYIIECTBA KOMAaHTHOU 5
UHUBUIYaJIbHON PaOOTHI;

BBLIOMPATh TEMAaTUKY M METOJBl COBMECTHBIX JIEUCTBUU C Yy4ETOM OOLIHUX
MHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 Yi€Ha KOJUICKTUBA;

NpUHUMATh 1I€IM COBMECTHOM JI€STEIbHOCTH, OpraHW30BbIBATH W
KOOPJIMHUPOBAaTh JECUCTBUS IO €€ JTOCTHUKECHHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacrpenensaTh Pojau C y4éTOM MHEHHMH YYaCTHHKOB, OOCYXIaTh PE3YJIbTaThI
COBMECTHOM pabOTHI;

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

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

OCYIIECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMUYHBIX
CUTYAITUAX, IPOSIBIATH TBOPUYSCTBO U BOOOPAKEHHUE, OBITH HHUITUATHBHBIM.

PeryjisiTUBHBbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEIBHO ~ OCYLIECTBJISATh IMO3HABATEJIBHYI)  JEATEIBHOCTH B
obmacth (U3MKM W ACTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIILHO COCTABJIATH IUIAH PEIIEHUS PACYETHBIX U KAYECTBEHHBIX
3a/1a4, TUIAH BBITIOJIHEHUSI MPAKTUYECKON paboThl C Y4E€TOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUH;

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 OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO SPYAMLIMH B 00JaCTH
(¢u3KMKK, TMOCTOSHHO TIOBBIIATh CBOW O0Opa30BaTENbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

J1aBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJaJeTh HABBIKAMHM II0O3HABATENIbHOW pedieKCud Kak OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBAHUM;

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

YMETh OIIEHUBATh PUCKA M CBOEBPEMEHHO MPUHUMATh PEUICHUS MO0 UX
CHI)KEHHUIO;

OPUHUMATh MOTHUBBI W ApPTyYMEHTHl JPYTUX IPU aHAIHM3E pPe3yJbTaToOB
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 noCTHKEHNUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS IIPOrPAMMBI
no (Qusuke I YPOBHS CpeIHEro oOIero oOpa3oBaHUsS Yy OOYYarOITUXCS

COBEPIIEHCTBYETCS HIMOIIMOHATLHBIH UHTEIJIEKT, MpeAnoIaraomumi
c(hOpMHPOBAHHOCTD:
CaMOCO3HaHMs,  BKIIOYAIOIIETO  CIOCOOHOCTH  MOHUMATh  CBOE

OMOIIMOHAILHOE COCTOSIHWE, BHUJIACTH HANPABICHHUS PAa3BUTHS COOCTBEHHOM
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpPETYJIIMPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJalTHPOBATBHCA K
OMOIMOHAILHBIM HM3MEHEHHUSIM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUHU, BKIIOYAIONIEH CIMOCOOHOCTh TMOHMMATh  SMOLMOHAIHHOE
COCTOSIHME JpPYTHX, YyYUTHIBaTh €ro TMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COMIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTh  BBICTPAMBaTh
OTHONICHUS C APYTUMH JTFOJABMH, 3a00TUTHCS, TPOSBIISATH HHTEPEC U Pa3peIIaTh
KOH(MIUKTBHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonny o0yuenust B 10 kjacce npeaMeTHbe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



JEMOHCTPUPOBATh Ha MPUMEpPAX POJdb U MECTO (PU3UKHU B (HOPMHUPOBAHUU
COBPEMECHHOM HAay4YHOW KapTHUHBI MHUpPa, B Pa3BUTUU COBPEMECHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOEH;

YUUTHIBATh TPAaHULBI NPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJENECH:
MaTepualibHas TOYKa, MHEpIHUalbHAs cHUCTeMa OTCYETa, aOCONIOTHO TBEPAOE
TE€JIO, WUJCAIbHBIM Ia3, MOJEIU CTPOEHHUS Ta30B, KUJIKOCTEHM U TBEPABIX TEIl,
TOUYEYHBIN JIEKTPUUECKUH 3aps]] IPU pelIeHUH GU3NMUECKUX 3a/1ay;

pacrio3HaBaTh (U3UYECKHUE SIBJICHUS (MPOIECChl) U OOBSICHATH HMX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA W  DJIEKTPOAWHAMHMKHA: pPABHOMEPHOE H  PaBHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JABMKEHUE, CBOOOJHOE TAJEHUE Tel, JBMXKEHHE IO
OKPYXHOCTH, HWHEpLus, B3auMojeucTBue Ten, auddysus, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00bEMaA Tel NpH
HarpeBaHuu (OXJaXJIEHHUU), TEIJIOBOE pAaBHOBECHE, MCMApEeHHe, KOHACHCAIIMS,
IUIaBJIEHUE, KpUCTAJIM3AalUs, KHUIIEHWE, BIIA)XHOCTh BO3AYyXa, ITOBBILICHUE
JABJICHHUsI Ta3a IpU €ro HArpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXIY
napaMeTpaMHd COCTOSIHMSL Ta3a B H30Mpoleccax, dJEKTpu3auus Tell,
B3aUMOJICVCTBUE 3aPAI0B;

ONKCHIBATh MEXAaHMUECKOE JBUKEHUE, UCTIONB3Ys (PU3NYECKUE BEITUUHHBI:
KOOpJIMHATA, MYyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, CHIIa,
UMITyJIbC ~ TENa, KWHETUYECKas  dSHEprus, IOTEHUUaJbHas  DJHEprus,
MexaHuueckas pabora, MexaHU4ecKasi MOUIHOCTb;, MPHU OMHUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUN CMBICI HCHIOJIb3YEMbIX BEJIMYUH, UX O0O3HAUCHUS U
€MHUIIBI, HAXOIUTH (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3UUYECKYIO BETUUHHY
C ApYTrUMU BEJINYNHAMM;

ONUCHIBATh HW3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN W TEMJIOBBIE SIBIICHMUS,
UCTIONB3Ys (PU3NYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHUHETHYECKast SHEPTUs Xa0TUYECKOTO JBUKECHUS MOJIEKYJI,
CpPEAHEKBAAPATHUYHASL CKOPOCTh MOJIEKYJI, KOJWYECTBO TEILJIOThI, BHYTPEHHSS
sHeprus, pabora raza, KOIPDHUIMEHT TOJE3HOTO JICUCTBUS TEIJIOBOTO
JBUTATENsA; MpPU ONMUCAHUU TPABWIBHO TPAKTOBATh (DUIUYECKUN CMBICH
UCIIOJIb3YEMbIX BEJIMYHMH, UX O00O03HAYEHUS U €IUHUIBI, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIONINE TAHHYIO (PU3NYECKYIO BETMUUHY C IPYTUMU BEITUUMHAM;

ONHUCHIBATh  HM3YYEHHBIE  BJIEKTPUYECKUE  CBOICTBA  BEIIECTBA U
ANEKTPUYECKHUE SIBICHHS (MPOIECChl), HUCIONB3Yyd (PU3NYECKUE BETUYMHBI:
ANEKTPUUYECKUI 3apsl, SJIEKTPUUECKOE M0JIe, HANPSHKEHHOCTD MOJISI, HOTEHIUAM,
pa3HOCTh MOTEHUHUAJIOB; NPU OMHMCAHUU NPABUIBHO TPAKTOBATH (HU3MUYECKUN
CMBICI HCHOJb3YyEMbIX BEJIUYMH, WX OO0O3HAUEHUS U EJAMHMIIbI; YKa3bIBaTh
(GopMysbl, CBS3bIBAIONIME MJAHHYIO (PU3MYECKYI0 BEJIMYMHY C JIpPYTHMMHU
BEJIMYMHAMMU;

aHaJIM3UpPOBaTh  (PU3WYECKUE TPOLECChl U  SBICHUS, HCHOJB3YS
¢usznueckre 3aKOHbI M TPHUHIUIBL: 3aKOH BcemupHoro Tsarotenws, [, 11 u 11
3aKkOHbl HpIOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOM DHEPruH, 3aKOH
COXpPAaHEHHUsI UMITYJIbCA, TPUHLIHN CYNEPIO3ZULUUNA CUJI, IPUHLUIN PABHOIIPABUS
WHEPLUUAIBHBIX CUCTEM OTCYETA, MOJEKYIIPHO-KMHETHYECKYIO TEOPHIO
CTPOEHHMs BEIIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEIHEW KMHETUYECKON DHEPTUU
TEIUIOBOTO JIBMDKEHUS MOJICKYJ C aOCOJIOTHOW TeMIlepaTypol, MepBhI 3aKOH
TEPMOJAVHAMHUKH, 3aKOH COXPAaHEHMS IJIEKTPUYECKOro 3apsaa, 3axkoH Kyiona,
IIPU 3TOM PA3JIMYaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE
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 SKCIEPUMEHTHI 1O HCCIENOBaHUIO (U3UYECKUX SIBICHUU U
MIPOIIECCOB C MCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX W3MEPEHHUH, MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYI0BaHUS, MPOBOJUTH OMBIT U
dbopMyIHUpPOBATH BHIBOJIBI;

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

UCCIEJIOBATh 3aBUCUMOCTH MEXIY (PUIHMUYECKUMH BEIMYMHAMU C
UCIIOJIb30BAHUEM TMPSIMBIX U3MEPEHUH, MPU ATOM KOHCTPYUPOBATH YCTAHOBKY,
(dbuKCUpoOBaTh PE3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (DU3UUYECKUX BEIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEIOBAHNUS,

co0JIro1aTh MpaBuiia OE30MacHOr0 TpyAa NMPpU MPOBEAECHUU UCCIICIOBAHUI
B paMKax y4eOHOTO JKCIIEpUMEHTa, Y4eOHO-UCCIIeA0BATEIILCKOW U MPOSKTHOM
NEATeIbHOCTH €  HUCIIOJB30BaHUEM  M3MEPUTEIBHBIX  YCTPOUCTB U
1abopaToOpHOro 00OPYAOBAHMS;

pemaTth pacu€THbIE 3a7a4dl C SBHO 3aJaHHOW (DU3UYECKOM MOJICIbIO,
UCTIONB3Ysl (PU3MUECKHEe 3aKOHBl U TPUHIIMIBLI, HA OCHOBE aHajIu3a YCIOBUS
3a/1a4d BbIOMpATh (YU3UUYECKYIO MOJIEb, BBIACTSATh (PU3MUYECKUE BEITUYWHBI U
dbopmysbl, HEOOXOIUMBIC ISl €€ pelleHUs], MPOBOAUTh PAcu€Thl U OLICHUBATH
PEaNbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3NUECKON BETUYHHBI;

pemarb KaueCTBEHHBIE 3a/1a4H: BBICTPauBaTh JIOTUYECKHU
HEMPOTHBOPEUMBYIO LIEMIOYKY PACCYKACHUN C ONOPON HAa M3yYECHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIIOJIb30BaTh ~ NpPU  peHIeHuH  y4eOHBIX  3aJad  COBPEMEHHbIC
UHPOPMAIIMOHHBIE  TEXHOJOTHU  JUIA MIOUCKA, CTPYKTYpHUpPOBaHHS,
UHTEPIPETAlMd M TPEJACTaBICHUS y4eOHOM U HAYYHO-TIOMYJSPHOM
uHGOpMAIIMK, TIONYYEHHOW W3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAM3UPOBATH MOTYyYaeMyI0 HH(DOPMAIIHUIO;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCHUHUCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOUIEr0 MHUPA, B
Pa3BUTHE TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3MKE B TTOBCETHEBHON KU3HU
st obecrieueHuss 0€30MACHOCTH MpW  oOpameHud ¢  mpudbopamMu U
TEXHHYECKUMU YCTPOUCTBAMH, /Ui COXPAHECHHSI 3I0POBbS U COOJIIOICHHS] HOPM
AKOJIOTUUYECKOTO MOBEJICHHS B OKPYXKAIOILIEH cpelie;

paboTaTe B TpPYIIE C BBINOJHCHHEM PA3JIMYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIbI, PAallMOHAIBHO pacHpenesTh OOS3aHHOCTH U
IJIAHUPOBATh  JAESATEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJEeKBATHO
OLICHUWBAaTh BKJaJ  KaXJOr0 M3 YYaCTHUKOB TPyNIbl B  pEUICHHE
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 Pa3BUTHU COBPEMEHHOM TEXHHUKH U
TEXHOJIOTUH, B MMPAKTUYECKON AEATEIBbHOCTH JIFOAEH, LETOCTHOCTh U €UHCTBO
(bu3nYeCcKoi KapTUHBI MUPA;



YUUTHIBATh TPAHUIIBI MPUMEHEHUS H3YYCHHBIX (U3UUYECKUX MOJENCH:
TOYCYHBIN JJIEKTPUYECKUN 3apsj, JIyd CBE€Ta, TOYCUYHBIM MCTOYHUK CBETA,
sIepHasl MOJeJb aToMa, HYKJIOHHAs MOJeJb aTOMHOIO fJipa MPU PEIICHUU
dbu3MUecKuxX 3a1ay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECcChl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB JJICKTPOJWHAMHUKH M KBAHTOBOM (PU3MKU: dJIEKTpUUECKas
MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JIEUCTBUS TOKAa,
B3aUMOJICHCTBUE  MArHUTOB, JJICKTPOMAarHuUTHas  WHAYKIUSA, JICHCTBUE
MarHuTHOTO TOJsi Ha TPOBOJHUK C TOKOM U JABWXKYIIUHCA 3apsi,
AJIEKTPOMArHUTHBIE KOJIEOAHUsI W BOJHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHUE
CBETa, OTPAXKEHUE, MIpeIOMIICHHE, HHTepdepeHIns, TUPPaKIU U TOJISIPU3ALIUS
CBeTa, nucnepcus cBeta, hotodnekTpuueckuid apdext (hotoaddekxt), cBeToBOE
JaBJ€HUE, BO3HUKHOBEHWE JIMHEWYaTOro CIEKTpa aromMa BOJOpoOAa,
€CTEeCTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMHCHIBATh M3YyUYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKUE,  DIEKTPUUYECKYI0  MPOBOJAMMOCTh  PA3JIUYHBIX  Cpel) W
AIIEKTPOMArHUTHBIC SIBJICHHS (TMPOLIECCHI), UCMOIL3Ysd (PU3NMUECKHE BEIIMYUHBI:
ANEKTPUUECKHM 3apsijl, Chjla TOKA, DJIEKTPUUECKOE HAMPSIKEHUE, IIEKTPUUECKOE
COMPOTHUBJICHHE, PAa3HOCTh IOTEHIMATOB, SJIEKTPOJABIIKYIIAs cuia, paboTa
TOKa, WHAYKIUS MAarHUTHOTO Tons, cwia Awmrmepa, cwia JlopeHa,
WHYKTUBHOCTh KATYIIIKH, JHEPrUsl SJEKTPUUECKOTO M MArHUTHOTO TMOJICH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsl U Cujia TOKa B
mpollecce TapMOHUYECKUX  DJEKTPOMAarHUTHBIX  KojeOaHui, (okycHoe
pPAcCTOSIHME M ONTHYECKasi CUjia JIMH3bI, IPU OMUCAHUM MPABWIBHO TPAKTOBAThH
(u3MUECKUIl CMBICT HUCIOJIb3YeMbIX BEJIMYMH, UX OOO3HAYEHUS U EIUHUIIBI,
yKa3blBaTh (OPMYJbI, CBS3BIBAIOIINE JaHHYIO (U3MUECKYIO BEIUYHHY C
JIPYTUMH BEJIMUYMHAMU,

OMKCHIBATh W3YUYCHHBbIC KBAHTOBBIC SBJIEHUS U TMPOIECCHI, HCIOIB3Ys
¢u3nuecKkre BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, DHEPTUs M UMITYJIbC (DOTOHA, MEPHOJ Mojypacnana, dHEPrus
CBS3M aTOMHBIX sIIep, NMPH OINKCAaHWU MPaBUIBHO TPAKTOBAaTh (PU3MUECKUIA
CMBICIT HCIIONB3YEMBIX BEIWYMH, WX OOO3HAYEHUS M €IUHMUIIBI, YKa3bIBaTb
dbopMyInbl, CBS3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYMHAMM, BBIYUCISTH 3HAYCHUE (PU3UUECKON BETUYNHBI

aHANMM3UPOBAaTh  (U3UYECKUE TMPOIECChl W  SBICHHUA, HCHOIB3Ys
¢u3znueckre 3aKOHbI U NMPUHIUIBL: 3aK0OH OMa, 3aKOHBI MOCIEI0BATEILHOTO U
MapajuieIbHOr0 COEIUHEHUS MPOBOJHHUKOB, 3akoH Jlxoyns—Jlenua, 3akoH
ANEKTPOMArHUTHOM MHAYKIMHU, 3aKOH NPSIMOJMHEHHOTO pacnpoCTpaHEHUs
CBETA, 3aKOHbl OTPAXXEHMsSI CBETA, 3aKOHbI MPEJIIOMJICHUS CBETa, YpaBHEHUE
OuHmTeitHa s GoToddPeKTa, 3aKOH COXpPaHECHUS YHEPTUH, 3aKOH COXPAHCHUS
HMMITYJIbCA, 3aKOH COXPAHEHHs AJIEKTPUUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccOBOT0 YHCIa, NOCTYyIaThl bopa, 3aK0H paguoakTUBHOTO paclajia, Mpu 3TOM
pa3nu4aTh CJIOBECHYIO (OPMYTHMPOBKY 3aKOHA, €ro MaTeMaTHYECKOe
BBIpaKEHUE U YCIOBUS (IpaHUIIbI, 001aCTH) TPUMEHUMOCTH;

ONpEeNeNATh HAMNpaBJICHUE BEKTOpa HWHAYKIMM MArHUTHOIO  MOJS
MMPOBOJHUKA C TOKOM, CHJIBI AMIepa 1 CuiIbl JIopeHna;

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

BBIMIOJIHSITh SKCIEPUMEHTHI 1O HCCIENOBAaHUI0 (U3UYECKUX SIBICHUN U
MIPOILIECCOB C MCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX M3MEPEHUU: MPU ITOM
dbopMynupoBaTh MpoOJaeMy/3alady W THIOTE3y YYEOHOTO OKCIEPHMEHTA,



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

OCYILIECTBJISTh MPSMbIE U KOCBEHHBIE M3MEPEHHsS (PU3NYECKHX BEIMYWH,
IpU 3TOM BHIOMpaTh ONTHMANBHBIA CIOCOO HM3MEpPEHHS M HCHOIb30BaTh
M3BECTHBIE METO/bI OLIEHKH IIOIPEIIHOCTEN U3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX M3MEPEHUN: MPH 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DHKCHUPOBATh
pE3yJIbTAaThl MOJYYEHHON 3aBUCUMOCTU (PU3MUECKUX BEJIUYHMH B BHUJIE TAaOJIUL U
rpaduKoB, AeaTh BEIBOABI IO pe3ybTaTaM UCCIEI0BAHMUS;

co0JIro1aTh MpaBuiIa OE30MacHOr0 TpyAa IMPU IMPOBEACHUU UCCIEOBAHUIMA
B paMKax y4yeOHOro 3KCIEpUMEHTa, Y4eOHO-UCCAeA0BATEIbCKON U MPOEKTHOM
NESTENbHOCTH  C  HKCIOJIB30BAHUEM  U3MEPUTEIbHBIX  YCTPOUMCTB U
1abopaTopHOro 00O0PYAOBAHMS;

pemiatb pacy€THbhIE 3aJaud C SBHO 3aJlaHHON (DU3UYECKON MOJENbIo,
UCTIONIb3Y (PU3MYECKHUE 3aKOHBI M TMPUHLMUIIBI, HA OCHOBE aHajiu3a yCIIOBUS
3aa4d BHIOMpATh (DU3HUECKYI0 MOJEINb, BBIIEIATh (hU3MUECKHE BEITUYHHBI U
dbopMyIbl, HEOOXOAMMBIEC JUIsl €€ PElIeHUs, MPOBOAUTH PACUYETHl U OLEHUBATH
pPEaNbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3NUECKON BETUYNHBI;

penarhb KayeCTBEHHbIE 3aJlayu: BBICTPANBATh JOTUYECKH
HENPOTUBOPEUUBYIO LIEMIOYKY PACCYX ACHUIN C OMOPON HAa U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS,

UCIIOJIb30BaTh ~ NpPU  pEeHIeHuH  y4eOHBIX  3aJad  COBPEMEHHbIC
UHPOPMAIIMOHHBIE  TEXHOJOTHMH  JUIsl  TIOWCKa, CTPYKTYPHPOBaHMUS,
UHTEpPIpPETAllMd M TMPEJACTaBIeHUsT y4yeOHOM W HAyYHO-TIOMYJSPHOM
uHbOpMAIIK, TIOJYYEHHOW M3  Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKHU
aHAIM3UPOBATH MOTYyYaEMYI0 HH(DOPMAIHUIO;

OOBSCHATh TPHUHIMIIBI JEUCTBUS MAIWH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyarh yCIOBUA MX O€30MacHOrO0 MCIOJB30BaHHS B
MOBCETHEBHOM JKU3HH;

NPUBOJUTH TPUMEPHl BKJIaJa POCCHUHUCKUX U 3apyOEKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIET0 MUpPA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3UKE B TTOBCEIHEBHON KU3HU
s obecrieueHus 0€30MAacHOCTH  MPU  OOpallleHHW ¢ TIpudbopamMu U
TEXHUUYECKUMU YCTPOUCTBAMH, JJII COXPAHEHHSI 3I0POBBS U COOTIOACHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIeH cpele;

paboTaTh B TpYINIE C BBIIOJHEHHUEM pA3JIMYHBIX COIMAIBHBIX pPOJeH,
IUTAHUPOBaTh PabOTy TPYIIbI, PAlMOHAIBHO PACHpPENeIsITh OO0S3aHHOCTU U
IUIAHUPOBATh  JIEATENBHOCTh B  HECTaHAAPTHBIX CHUTYalUsX, aJeKBaTHO
OLIEHMBAaTh BKJAJ  KaXJOr0 W3 YYaCTHUKOB TpYIIbl B  pELICHHUE
paccmaTpuBaeMom POOJICMBL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
HauMeHoBaHHne KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (L1 (PPOBbHIE)
pa3iejioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbl padoThI padoThI
Pazngen 1. PU3UKA U METOAbI HAYUYHOTI'O ITO3HAHUSA
D
11 HIBHRA 1 METOBT 2 https://m.eds00.ru/AVIAWVNQO
Hay49HOTO TIO3HAHUS
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo.ru/SN02MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RMLEBX3PU
3aKOHBI
2.3 COXpaHEHUS B 6 1 1 https://m.edso0.ru/86NRCXHA7
MeXaHHUKe
Htoro 1o paszeny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
OCHOBBEI
3.1 MOqummmﬂt 9 1 https://m.edsoo.ru/HRGV8NOPE
KHHETHYECKOH
TEOpUU
gp | OcuosH 10 1 https://m.eds00.ru/HKEKLERSY

TCPMOJUHAMUKN



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9

ArperaTHble

COCTO
3.3 TOARMA 5 https://m.edsoo.ru/HSM355JCH
BemecTBa. Pa3oBBIe
IIEPEXO0 bl
Hroro no pasgeny 24

Paznen 4. DJIEKTPOJANHAMUKA

4.1 DNeKTpoCcTaTUKa 10 https://m.edsoo.ru/LSRP720QLI
TTocTossHHEbII
4.2 DJICKTPHACCIIH TOK. 12 https://m.edso0.ru/GEWTDQXWW
Toxu B paznnyHbIX
cpenax
Hroro no pazneny 22
Pe3epBHOE BpeMst 2
OBILIEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KJIACC

HauMeHoBaHue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoThI padoTsI
Pazaen 1. QJIEKTPOJIMHAMUKA
MaruuTtHOE 10JI€E.
1.1 DneKTpoMarHuTHas 11 1 3 https://m.edso0.ru/Z2Q390NG8
WHTYKITUS
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
MexaHndeckue u
2.1 ANIEKTPOMArHUTHBIC 9 1 https://m.eds00.ru/3STLNQKPG6
KoJie0anust
MexaHndeckue u
2.2 AIEKTPOMArHUTHBIC 5 1 https://m.edso0.ru/WQT6385V1
BOJIHEI
2.3 Ontuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro mmo pasneny 24
Paznen 3. OCHOBBI CHEI.[HAJIBHOFI TEOPUU OTHOCUTEJBHOCTHA
OCHOBEHI cIIelIiaIbHON
3.1 TEOpUU 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCUTEIBHOCTH
Hroro no pasaeny 4



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2

Pa3zgen 4. KBAHTOBAS ®U3UKA

35 -
4.1 FICMCHTDLL KBATOBoH 6 https://m.edsoo.ru/8WO0VAWQRS
OIITUKHU
4.2 Crpoenue aToMa 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SAPO 5 https://m.edso00.ru/97MC9DZXQ
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

6
51 JIEMCHTBL ACTPOHOMIH 7 1 https://m.edsoo.ru/SEOD6KXI9
1 acTpoU3UKH

Hroro no pazneny 7

Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

0606
6.1 obHHarotiee 4 https://m.edsoo.ru/0O2JEGZCIM
MOBTOpPEHHUE
Uroro no pazneny 4
Pe3epBHOE Bpemst 3
OBILEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME 68 4 !



https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KosnuuyectBo yacos
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka KonrtpoabHubie IIpakTnyeckue
Bcero U3y4eHust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsbl
n
du3nka — HayKa O IPUPOJE.
e PEPOZ https://m.edso00.ru/YXGQS
1 Hayunbie MeTo1bI MO3HAHUS 1 PM1P
OKpPY’KaIOILIero MUpa
Ponb u mecto pusuku B
hopmupoBaHUHU
5 COBPEMEHHOM HAY4YHOU 1 https://m.edsoo.ru/8HSXW
KapTHHBI MUPA, B FFVO
MPAKTUYECKON AesITeTbHOCTU
Jronei
MexaHnnyeckoe TBUKEHUE.
OTHOCUTENBHOCTh
3 S — 1 https://m.edsoo.ru/RSOAQ
A ' V5ZX
[Tepemenienue, CKOPOCTb,
yCKOpEHUE
4 PaBHOMepHOE 1 https://m.edsoo.ru/L8IPY?2
OPSIMOJIMHEWHOE JIBIKCHIE JEZ
5 PaBHOyCKOpEHHOE 1 https://m.edsoo.ru/MDIDK
MPSAMOJIMHEWHOE JBUKEHUE JouB



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MDIDKJ0UB

CB00OOHOE TTa/ICHHUE.

https://m.edsoo.ru/MXPLZ

6 YckopeHnue cB0OOHOTO IX8]
najieHus
KpuBosmmHeliHOE nBUXEHUE.
. https://m.edso0.ru/TFLJ2C
7 JIBM)KEHHE MaTepUaIbHON ADN
TOYKH TI0 OKPY>KHOCTH -
[IpuHOHAIT OTHOCUTENBHOCTH
lanunes. UnepunanbHbie https://m.edso0.ru/J6QY7
8 .
cuctemsl otcuera. [lepBriit N3WN
3akoH HproToHa
Macca tena. Cuina. [Tpunnun
9 cyneprno3uiuu cuil. Broponw https://m.edsoo.ru/BVTN
3akoH HproToHa [is WTAQH
MaTepuaabHOW TOYKU
10 Tperuun 3akoH HeroToHa 1i1st https://m.edsoo.ru/JYL414
MaTepUaIbHBIX TOUEK UAN
3aKOH BCEMHUPHOTO
1 TaroteHus. Cuia TSXKeCTH. https://m.edsoo.ru/D13D59
[TepBas KocMuUecKas 3MU
CKOPOCTh
12 Cuna ynpyroctu. 3akoH https://m.edsoo.ru/RILVF
I'yka. Bec Tena XEQD
Cuna tpenus. Koapdumment
13 | TpeHuiL. Cuna https://m.edsoo.ru/UZBUP

COIIPOTUBJICHUS ITPU
JABHOKCHHU TCJIA B XXUIAKOCTHU

CM5M



https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/UZBUPCM5M

WJIN 1ra3c

14

[ToctynarensHo€e 1
BpalaTebHOE ABHKCHHE
a0COJTFOTHO TBEPJIOTO Tea.

MowmenT cuibl. [1neyo cuiibl.

YcnoBus paBHOBECHS
TBEPAOTO Tena

https://m.edsoo.ru/IDOAU
40TS

15

NMnynsc maTeprabHON
TOYKH, CUCTEMBI
MaTepHUaIbHBIX TOYEK.
Nmnynbe cuitbl. 3aK0H
COXpaHEHHUs UMITYJIbCa.
PeakTuBHOE IBIKECHUE

https://m.edsoo.ru/M5JQT
KNWC

16

PaboTa 1 MOIIIHOCTE CHJIBL.
Kunernueckas sneprust
MaTepuaabHONW TOUKH.
Teopema 06 usmeHeHUH
KMHETUYECKOI SHeprun

https://m.edsoo.ru/J1V59L
28B

17

[ToTeHumanpHas SHEPIUs.
[ToTeHnmanpHas YHEPrust
ynpyro nehopMHUpPOBAaHHOU
npyxuHbl. [loTeHunanpHas
SHEprus Tena BOIU3H
MMOBEPXHOCTU 3eMITU

https://m.edsoo.ru/RNEXJ
W4KF

18

[ToTreHumansHbIe U
HEMOTEHIIUATbHbIE CUIIBI.
CBs3b paboThI

https://m.edsoo.ru/DA3QV
TOXQ



https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/DA3QVTOXQ

HENOTEHLHAJIbHBIX CUJI C
W3MEHEHUEM MEXaHUYEeCKOU
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXpPaHEHUsI MEXaHUYECKOU
SHEPruu

19

JlabopaTtopHnast pabota
«HccnenoBanue cBs3u
paboOTHI CUIIBI C U3MEHEHUEM
MEXaHWYECKOM SHEPTUH Telia
Ha NpUMepe pacTKEHUA
PE3UHOBOTO KI'yTa»

https://m.edsoo.ru/\W1R4R
88UG

20

KonTpossnas pabora no
teme «Knunemaruka.
Jnnamuka. 3aKOHBI
COXpaHEHUsS B MEXaHUKE)

https://m.edsoo.ru/LNM6E
KeYY

21

OCHOBHBIE NOJIO)KEHUS
MOJICKYJISIPHO-KHHETUYECKO I
Teopuu. bpoyHOBCKOE
newkenue. Auddysus

https://m.edsoo.ru/OEY9V
YU2B

22

Xapakrep ABUKECHUS U
B3aNMOJICCTBHS YaCTHI]
BemecTBa. Moienu
CTPOEHHUS T'a30B, )KUJIKOCTEH
U TBEPIBIX TEI

https://m.edsoo.ru/AUV2Z
DR3X

23

Macca MOeKyiL.
Konunuectso BemecTna.
IlocTossHHAs ABoraapo

https://m.edsoo.ru/FL1BA
QD13



https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/FL1BAQD13

TermoBoe paBHOBECHE.
Temneparypa u €€

https://m.edsoo.ru/\WPNY6

24
n3Mepenue. [kana QA8Z
temneparyp Llenbcus
o5 Wneanwbubiii raz B MKT. https://m.edsoo.ru/UKJFV
OcnoBHoe ypaBHeHne MKT SBzO
AOcouroTHas TeMIiepaTypa
KakK Mepa CpeHen
KMHETUYECKOMN SHEPTUU https://m.edsoo.ru/BXUD
26
JIBYDKEHUS MOJIEKYIL. VDG2F
YpaBHenue Menpeneena-
Kitaneiipona
3akoH JlanmpToHa. ['a3oBbIE https://m.edsoo.ru/Y3WB6
27
3aKOHBI 6I3A
JlaGopaTtopHnas pabota
«HccaenoBanue
https://m.edsoo.ru/35DBL
28 3aBUCHMOCTH MEXIY KT96
rapaMeTpamu COCTOSTHHS
Pa3peKeHHOTO Ta3ay
W3omporueccsl B uacaibHOM
https://m.edsoo.ru/0ZJ3K
29 | rase u ux rpaduueckoe
ZNJ5
MpeJICTaBJICHHE
Buytpennsis sHeprus
30 TEPMOJUHAMUYECKOU https://m.edso0.ru/9JQITV

CHUCTEMBI U CHOCOOKI €6’
n3MmeHenud. Konnyectso

XI18



https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/9JQITVXI8

TEIUIOTHI U padoTa.
Buyrpennssa sHeprus
OJIHOATOMHOT'O UAEAIBHOIO
rasa

https://m.edso0.ru/36JJ120

31 Buas Tennonepenaun W9
VY nenpHast TENI0EMKOCTh
BemiecTBa. KonmuectBo
39 | reroThi mom https://m.edsoo.ru/5K3Y4
p H86L
Tertonepenaye.
AmmabaTHBIN MPOIECC
[TepBrIit 3ak0H
33 TEPMOJIMHAMUKH U €r0 https://m.edsoo.ru/2H06R3
MPUMEHEHHE K GA8
H30MIpoIeccam
Heob6parumocTth mporieccor
. https://m.edsoo.ru/S85LW
34 | B npupoae. Bropoii 3akoH
DFT8
TEpPMOJIMHAMUKHI
[Tpuniun nevicteus u KII/ https://m.edsoo.ru/DLCDE
35 .
TEIUIOBOW MaIlIUHbI AAUC
https://m.edsoo.ru/4XPSA
36 | Iwuxn Kapno u ero KITJ] OVTM
37 DKOJIOTHYECKHE TIPOOIICMBI https://m.edso0.ru/P07ZM
TEIUIOOHEPTETUKH YMSI
38 O6006maromuit ypok https://m.edsoo.ru/9EKZ0

«MonekymnsipHas pU3UKa.

DDWP



https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/9EKZ0DDWP

OCHOBBI TEPMOAUHAMUKI

KonTposabHas padora no
teme «MoutekynspHas

https://m.edsoo.ru/RCARY

39
¢usnka. OCHOBBI E6ZX
TEPMOTUHAMUKI)
[TapooOpazoBanue u
https://m.edsoo.ru/X48Q07
40 | wonpgencanus. Micnapenue u SEE
KHUTIEHUE -
AOcoroTHas U
41 OTHOCHUTEJIbHAS BJIAXHOCTb hittps://m.edsoo.(W/9BHVA
- EBMM
BO3ayxa. HacelmeHHbI ap
TBépnoe Teno.
Kpucrannuueckue u
aMmopdHBbIE Tea.
X N — https://m.edsoo.ru/JXFWL
P MZNK
KpucTauioB. JKuakue
kpuctayyibl. CoBpeMeHHbIE
MaTepuabl
[InaBnenue u
KpUCTa/UIM3alus. Y enbHas https://m.edso00.ru/0OX117
43
TEIUIOTA IJIABJIECHUS. G6MR
Cybnumarnus
YpaBHEHHE TEIIOBOIO https://m.edso0.ru/01IUXG
44
OamaHca N211
45 DnekTpusaius Teil. https://m.edso0.ru/QJ2S7

OnexTpuueckuu 3apsj. /Isa

WSBM



https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/QJ2S7WSBM

BH/IA DJIEKTPHUCCKUX
3aps0B

[IpoBOIHMKH, TUAIEKTPUKU
Y TIOJTYIIPOBOIHUKH. 3aKOH

https://m.edsoo.ru/F3YVP

46
COXPaHEHUS IEKTPUIECKOTO QUYH
3apsaa
B3anmoneuncTBue 3apsios.
. https://m.edsoo.ru/5U3BU
47 | 3axoH Kynona. Toueunsiu OTHH
ANEKTPUYECKUH 3aps]T
Hanpsxeénnocts
ANEKTPUIECKOTO TIOJISL.
https://m.edsoo.ru/91IKAW
48 | TlpuHOWT CYTIEpPIO3HUIINT D2VE
AIEKTPUYECKUX TTOJIEH.
JIvHUM HATIPSYKEHHOCTH
PaGora cun
49 AIEKTPOCTATUYECKOTO TOJISI. https://m.edsoo.ru/VOPD9
ITorenuman. Pasnocts ASLF
MOTEHIIUAJIOB
[IpoBOTHUKY U TUAIIEKTPUKU
50 B DJIEKTPOCTATUYECKOM TOJIE. https://m.eds00.ru/12P2S3
JusaeKkTpudecKas 127
MIPOHUIIAEMOCTh
51 DIIEKTPOEMKOCT. https://m.edsoo.ru/B1UPR
Konnencarop D52W
59 DIEeKTPOEMKOCTD IIIOCKOTO https://m.edsoo.ru/XPUKP

KOHJIEHCATOpa. DHEprus

82Vv8



https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/XPUKP82V8

3apsKEHHOT0 KOHJEHCAaTopa

53

JIaboparopHas paboTa
"Usmepenue
3JIEKTPOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4
F845

54

[TpunIMTT NENCTBUS U
MIPUMEHEHUE
KOHJICHCATOPOB,
KOIMPOBAJIBLHOTO ammapara,
CTPYMHOTO ITPUHTEpA.
DJIeKTpOCTaTUYECKast
3aIInTa. 3a3eMJICHNE
ANEKTPONPUOOPOB

https://m.edsoo.ru/H3Q9P
NHYY

55

DIJIEKTPUYECKHI TOK,
YCIIOBUS €ro
CYIIECTBOBAHMSL.
[TocrosinueIi TOK. Cuna
Toka. Hanpspkenue.
Conpotusnenue. 3akoH Oma
JUI y4acTKa Lenu

https://m.edsoo.ru/D6Y72
A4B7

56

[TocnenoBarenbHOE,
napajielIbHOE, CMEIIaHHOE
COCJIMHEHHUE MTPOBOIHUKOB.
JlaGopaTopHas pabota
«3yueHne cMenaHHOTO
COEIMHEHUS PE3UCTOPOBY»

0.5

https://m.edsoo.ru/SLKT3
UPUR

57

PaGora u MOIIIHOCTH

https://m.edsoo.ru/LESHA



https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M

JIEKTPUYECKOT0 TOKA. 3aKOH
Jxoynsa-Jlenna

2A3M

58

3akon OMa Jyist MOJTHOM
(3aMKHYTOM) 3JIEKTPUYECKON
uenu. KopoTkoe 3aMbIKaHue.
JlabopaTtopHnast pabota
«M3mepenue DJIC
HMCTOYHUKA TOKA U €T0
BHYTPEHHETO
COTIPOTHBIICHUS

0.5

https://m.edsoo.ru/YN5BF
7PBS

59

PesepBHBIil ypOK.
KonTpossnas pabora no
Teme "DnekTpoauHamMuka' /
Bcepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/MFEM6E
IE5X

60

O6o0maromuii ypox
«DQNEeKTpOIMHAMUKAY /
Bcepoccuiickas
IpoBepouHasi paboTa

https://m.edsoo.ru/P86MD
YO7H

61

DJIEKTpOHHAs MPOBOIUMOCTh
TBEPJIBIX METAJIOB.
3aBHCUMOCTh
COIIPOTHUBJICHUS METAJIJIOB OT
TeMIEepPaTypBbl.
CBepxXnpoBOIMMOCTh

https://m.edsoo.ru/\WVMNN
BOQL9H

62

DNEeKTpUUYECKUU TOK B
Bakyyme. CBOUCTBa

https://m.edsoo.ru/4CCYC
J785



https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/4CCYCJ785

JJIEKTPOHHBIX IIyYKOB

[TonynpoBOAHMKH, UX
COOCTBEHHAs M IPUMECHAsI
npoBoauMocTh. CBOMCTBA

https://m.edsoo.ru/S55A1

63

p—nN-nepexona. DQUR

[TosrynmpoBOAHUKOBBIE

PUOOPHI

DNEeKTPUUYECKUH TOK B

pacTBopax M pacruiaBax
64 | snexrponuton https://m.edsoo.ru/QUOQU

P ' Wvo1

DIIEKTPOJIUTHYECKAS

JUcconranus. JNeKTPOIU3

DJIEKTPUYECKUHU TOK B ra3ax.

CamMmocTosATENbHBIN 1 https://m.edso0.ru/2VX2K
65 -

HECAMOCTOATENBHBINA pa3psil. LFQA

Momnnus. [Inazma

DnexTpuyeckue npuOopsl U

YCTPOMCTBA U UX

https://m.edsoo.ru/KJA02

66 | mpakTHYECKOE MPUMEHCHHUE. KUP5

[IpaBuna TeXHUKH

0€301acHOCTH

KounTponsnas pabora o

TeMe «DIIeKTPOCTATHKA.

. . https://m.edsoo.ru/PA5KI

67 | IlocTosHHBIN dNMEKTPHUUECKUN

TOK. TOKH B pa3JInYHBIX
cpenax»

GWP4



https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/PA5KIGWP4

PesepBHBIl ypOK.

https://m.edsoo.ru/HLOAT

68 O06o06marmuii ypok 1mo 1 6SNU
Temam 10 xiracca
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne KojaundecTBO 4acoB
DJIeKTPOHHbIE
[ara uupposeie
n | Tema ypoka Konrpouabubie IIpakTnyeckue
Bcero HU3yUYeHus! oOpa3oBaTejibHbIE
/ padoThI padoTsbI
pecypchl
n
ITocTostHHBIE MAarHUTEI U UX
B3anMMOJICHCTBHE.
MarauTtHOE noJje. Bekto https://m.edsoo.ru/4ADMOY
1 . P 1 02.09.2026 b
MarHUTHON MHIYKIIAU. IING
JIuHnM MarHUTHOM
WHIYKIINA
MarauTtHOE moJjie
MIPOBOJHUKA C TOKOM. OnBIT https://m.edsoo.ru/1L5CT4
2 POBOA ! 1 07.09.2026 D
Opcrena. Bzanmoneticteue 7EX
MPOBOJTHUKOB C TOKOM
JlaGopaTopHas pabota https://m.ed HGHX
s://m.edsoo.ru
3 «M3ydeHre MarHUTHOTO 1 1 09.09.2026 LNpLRZ
MOJI KaTYILIKH C TOKOM»
JlericTBME MarHUTHOT'O HOJIS
Ha MPOBOJIHUK C TOKOM.
Cina Ariepa. https://m.eds00.ru/UVHDI
s://m.edsoo.ru
4 JlaGopaTopHas pabota 1 1 14.09.2026 SEK;( 4
«HccaenoBanue geMcTBUA
MOCTOSHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/UVHDISEX4

JleiicTBME MarHMuTHOTO TMOJISt
Ha JBHKYIIYIOCS
3apsoKeHHYH0 yactuiy. Cuma
Jlopenma. PaboTa cuiibt
Jlopenua

16.09.2026

https://m.edsoo.ru/7ABZQ
GQC9

DOneKTpoMarHuTHas
nHayknus. [lotok BekTopa
MarHuTHOM uHAyKuu. I1C
WHIYKINU. 3aKOH
3IEKTPOMAarHUTHOU
nHaykuuu Papanes

21.09.2026

https://m.edsoo.ru/\VA26C
9C3J

JlabopaTtopHnast pabota
«HccnenoBanue siBICHUS
3IEKTPOMArHUTHOM
WUHIYKIIA»

23.09.2026

https://m.edsoo.ru/XZS5M
QCBU

NHayKTUBHOCTH. SIBIEHUE
camounaykiuu. J1C
CaMOUWHIYKIIMH. JHEPTHS
MAarHUTHOTO TIOJISI KATyIITKH
C TOKOM.
DJIEKTPOMArHuTHOE ToJIe

28.09.2026

https://m.edsoo.ru/EOTON
8AEA

Texuuueckue YCTpOﬁCTBa u
HUX IIPUMCHCHHC!
IIOCTOAAHHBIC MAarHUThI,
QJICKTPOMAIrHUTHI,
QJICKTPOABUT'AaTCIIb,
YCKOPHUTECIIN 3JICMCHTAPHBIX

30.09.2026

https://m.edsoo.ru/UWNL
FAILG6



https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/UWNLFA9L6

YaCTHULl, THOAYKIIMOHHAs
I1€4Yb

10

Oo6o06maromuit ypok
«MarsuTtHo€ noiJe.
DneKTpoMarHuTHas
WHIYKITHS

05.10.2026

https://m.edsoo.ru/C0B05
BGMC

11

KonTpossHas pabora no
Teme «MarauTHoe noJe.
DJIEKTpOMarHuTHas
WHTYKITHS

07.10.2026

https://m.edso0.ru/8X637E
LEU

12

CB00OOHBIE MEXaHUYECKUE
kojebanus. 'apmoHnueckue
KoJieOaHus. YpaBHEHUE
TapMOHHYECKHX KOJIeOaHUH.
[IpeBpatienue sHepruu

12.10.2026

https://m.edso0.ru/9Y6GY
WEVP

13

JlaGopaTtopHnas pabota
«HccaenoBanue
3aBHCHUMOCTH TIEPHOJIa
MaJIbIX KoJieOaHu# rpy3a Ha
HUTHU OT JJIMHBI HUTH U
Macchl rpy3a»

14.10.2026

https://m.edsoo.ru/DPZ8K
R61C

14

KonebaTenbHbIW KOHTYP.
CBobOoaubIe
AIIEKTPOMArHUTHBIE
KoneOaHus B HACATLHOM
KoJiebaTeTbHOM KOHTYpE.
AHaIOTus MEX1y

19.10.2026

https://m.edsoo.ru/H6JCO
5BAD



https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/H6JCO5BAD

MCXAaHUYCCKUMHU U
3JIGKTpOMaFHI/ITHI)IMI/I
KOJIEOAHUSAMU

15

®opmyna ToMmcoHna. 3aKoH
COXpaHeHI/Iﬂ 3HepFI/II/I B
HIeaILHOM K0JIe0aTEILHOM
KOHTYypE

21.10.2026

https://m.edsoo.ru/MHNW
D2LHU

16

[IpencraBnenue o
3aTyXarolux KoJaeOaHusIX.
BeiHyX1eHHBIE
MEXaHUYEeCKue KoyeOaHusl.
Pe3onanc. BeiHyx1eHHbIE
3JIEKTPOMAarHUTHbBIE
KojeOaHus

09.11.2026

https://m.edsoo.ru/FMBD
WPPG4

17

[TepeMeHHBIN TOK.
CunyconaabHbIN
MepEMEHHBIN TOK.
MOoITHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JICUCTBYIOIIEE 3HAUCHUE
CWJIBI TOKA U HaIPSHKCHUS

11.11.2026

https://m.edsoo.ru/VDEY
XRVUI

18

Tpancdopmatop.
[TpousBocTBO, IEpeaaya u
notpebaeHue
AIEKTPUUECKON SHEPTUU

16.11.2026

https://m.edsoo.ru/1ZWzZU
L8OK

19

YceTpolcTBo U
MPaKTUYECKOE MPUMEHEHNE

18.11.2026

https://m.edso0.ru/93Z12W
400



https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/93ZI2W4QQ

3JEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKA, TUHUHN
3JEKTpoIepenay

20

DKOJIOTUYECKHE PUCKU ITPU
MIPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
HCIIOJIb30BAHUS
JNEKTPOIHEPTUH B
ITOBCETHEBHOH KU3HU

23.11.2026

https://m.edsoo.ru/SDUNY
KWNO

21

MexaHndecKue BOJIHBI,
YCIIOBHS PACTIPOCTPAHCHHUSI.
[Tepuoa. CxopocThb
pacpoCTpaHEeHHUs U IIIUHA
BoJIHBL. [lonepeunbie u
MIPOI0JIbHBIE BOJIHBI

25.11.2026

https://m.edsoo.ru/\W2XB
OR3HJ

22

3ByK. CKOpOCTh 3BYKa.
I'pomkocTsb 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

30.11.2026

https://m.edso0.ru/Z827Q6
V70

23

9JI€KTpOMaFHI/ITHI)Ie BOJIHEI,
UX CBOMCTBA U CKOPOCTb.
IIxana QJICKTPOMArduTHBIX
BOJIH

02.12.2026

https://m.edsoo.ru/SWB57
C06X

24

[IpuHIMIIBI paAUOCBA3U U
TeleBuieHus. Pa3Burtue
CPEICTB CBS3H.
Pagnomoxkanus

07.12.2026

https://m.edso0.ru/2WQTS
LGLV



https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/2WQTSLGLV

KontponsHas pabora

https://m.edsoo.ru/IHURO

25 09.12.2026

«Konebanus 1 BOJHBD) N80B

[IpssMmonHEHOE

pacnpocTpaHEHHUE CBETA B
26 | omo . 14122026 https://m.edsoo.ru/HUF74

hi§ poHHUOH cpene. 12. NDOW

ToueuHbIi HCTOYHUK CBETA.

JIyu cBera

OTtpakeHue cBeTa. 3aKOHBI

OTpak€HUs CBETA. https://m.edsoo.ru/IMBK
27 16.12.2026

[TocTpoenue n3o0pakeHuN’ QM227

B IIJIOCKOM 3€pKaje

[Ipenomiienue cpera.

Honmoe eryrperriee https://m.edsoo.ru/V49RIS
28 | orpaxenue. [IpenenbHbIH 21.12.2026 TRDN. ' '

YTOJ1 MOJTHOTO BHYTPEHHETO

OTpaXeHUs

Jlagopatopras pabota https://m.edsoo.ru/JO2E1IM
29 | «M3mepenue nmokazarens 23.12.2026 1D

MIPEIOMIICHHUS CTEKIIa»

JIun3zel. [loctpoenue
30 M300pakeHUI B J;II/IH3e. 98.12.2026 https://m.edsoo.ru/W2MM

dopmysia TOHKOH JIMH3BI. S9KJC

YBenuueHue JTUH3bI

JIaGoparopHas paboTa _
31 «MccnenoBanne CBOMCTB 30.12.2026 https://m.eds00.1/Q1ZCM

M300paKeHUH B INH3AX)

W980



https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/Q1ZCMW980

Hucnepcus ceera.
Ci10>xHBIN cocTaB 0eIoro

https://m.edsoo.ru/KOOW

32 | cBera. L{Ber. JlaboparopHast 11.01.2027 VKELL
pabora «Habmonenue -
JMICTICPCUU CBETa»
WNnuTtepdepennus crera.
33 | Hudpaxmus ceera. 13.01.2027 gtgf://m.edsoo.ru/CSLCR
JudpakuroHHas pemeéTka -
34 [TonnepedHOCTH CBETOBBIX 18.01.2027 https://m.edso0.ru/Q2118X
BoJH. [lonspusanus cBera YOJ
OnTuyeckue MpuOOPsI U https://m.edsoo.ru/M5127J
35 | ycTpo¥cTBa M YCIOBHUS HX 20.01.2027 Yy GT. ' '
0€301acHOTO TPUMEHEHUS -
['panuIpl MPUMEHUMOCTH
36 KJIACCUYECKOU MexaHnKn.‘ 25 01.2027 https://m.edsoo.ru/P8GB9
[Toctynatel cienuanbHOU EJ5N
TEOPUH OTHOCUTEIILHOCTH
OTHOCUTENBHOCTh
37 OJHOBPEMEHHOCTH. 97 01.2027 https://m.edsoo.ru/0VLMC
3ameyIeHHE BpEMEHU U N6B2
COKpAII[EHUE JITTHHBI
DHeprus u UMIYJbC
38 PENATUBUCTCKON ‘IaCTI/H_[I:I. 01.02.2027 https://m.edso0.ru/I90ZY4
CBsi3b Macchl C SJHEPTUEH U BUB
UMITYIBCOM. DHEPIHsl TOKOS
39 | KonrponbHas pabora 03.02.2027 https://m.edsoo0.ru/L8689J



https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/I90ZY4BUB
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«Onrtuka. OCHOBBI
CIELMAJIbHON TEOpUH
OTHOCUTEIILHOCTU»

0

®otonsl. ®opmyna I[lnanka.

https://m.edsoo.ru/ZL6P16

40 08.02.2027
DHeprus U UMIynbc GpoToHa LAO
OTKpBITHE U UCCIIEIOBAHNE httns://m.ed IPGLEX
41 | orosdexra. Ombitsi A. T. 10.02.2027 Xspé'om'e 20011
CroneroBa —
3akoHb! poTodrhdexrTa.
42 YpaBHeHre DWHIITEWHA TS 15.02.2027 https://m.edsoo.ru/YLCKY
dbotorddexra. «KpacHas 70G8
rparuiay Gororddexra
HaBnenne ceera. OnbiThl I1. https://m.ed EGO6Z
ps://m.eds00.ru
43 H. {Ie6eneBa. XuMuyeckoe 17.02.2027 H1SA
JICWCTBHE CBETa
TexHuyeckue ycTpoicTBa u
MIPaKTUYECKOEe MPUMEHEHUE: httos:/fm.ed JUFODR
44 | dorosrnemeHT, poToAATUHK, 20.02.2027 SL[;SM M. £A500.14
coJiHeyHast OaTapes,
CBETO/IUO]
Pemenue 3amay no Teme httos:/fm.ed (ZET3A
45 | «DneMeHThl KBaHTOBOM 24.02.2027 67251' M.£A500.1U
OTITUKI
Mopens atoma ToMcoHa. httns-//m.ed IEICL1P
46 | OmnbiTel Pezepdopaa o 01.03.2027 RS, m.ecs00.A

PpacCCCAHUIO O-HaCTHLI.

OHN
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[InanerapHas Mozaeb aroMa

47

[Tocrynater bopa

03.03.2027

https://m.edso0.ru/6X7GF
HZ9X

48

N3nydenne u norionieHue
(hOTOHOB TIpH TIEPEXO0,Ie
aToMa ¢ OJTHOTO YPOBHS
SHEPTruM Ha apyroul. Buasl
CIIEKTPOB

10.03.2027

https://m.edsoo.ru/NN8BH

ZYBE

49

BomnHOBEIE CBOMICTBA
yactull. Bonnsl ne bpoumns.
KopmyckynsipHO-BOTHOBOW
nyanu3Mm. CIIoHTaHHOE U
BBIHYXJICHHOE U3JTy4eHHUE

15.03.2027

https://m.edsoo0.ru/J710TL
FCO

50

OTkpbITHE
paanoakTUBHOCTH. OMBITHI
Pezepdopna o
OTIPEJIeNICHUIO COCTaBa
PaMOaKTUBHOTO U3ITY4CHHUS

17.03.2027

https://m.edsoo.ru/TSJFU
U3TP

51

CaoucTBa anbda-, 6era-,
raMma-u3rydeHus. Biausaue
PaJMOaKTUBHOCTH Ha
YKUBBIC OPTraHU3MbI

22.03.2027

https://m.edsoo.ru/UOIRQ
S0Z5

52

OTkpbITHE IPOTOHA U
HenTpoHa. M3oTorsl.
Anba-pacnan.
ONEKTPOHHBIN U
MO3UTPOHHBIW OeTa-pacra.

24.03.2027

https://m.edsoo.ru/H2XIH
OG3E
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l'amma-uznyuenue

53

OHeprus B34 HyKJIOHOB B
sanpe. SInepHsle peakuuu.

S nepHbId peakTop.
[Tpo6nembl, IEPCIIEKTUBEI,
JKOJIOTHYECKHE ACTIEKTHI
SIIEPHOU DHEPTETUKH

05.04.2027

https://m.edsoo.ru/CFJYJS
SIG

54

DneMeHTapHbIE YaCTUIIHI.
OTKphITHE TIO3UTPOHA.
MeToasl HAOMIOAEHUS U
perucTpamnuu
AJIEeMEHTaPHBIX YaCTHII.
Kpyrnsrit cton
«DyH1amMeHTaIbHbIE
B3auMOaeuCcTBUI. EquHCTBO
(hbM3UYECKOU KapTHHBI
MHPaY

07.04.2027

https://m.edsoo.ru/SUC62
U40A

55

DTansl pa3BUTHUSA
actpoHomuu. [IpuknagHoe u
MHPOBO33PEHUECKOE
3HAa4YeHHE acTpoHOMUHU. Bun
3Be€3nHOrO HeOa. Co3Be3aus,
SIPKHE 3BE3/IbI, TUIAHETHI, UX
BUJMMOE JBIDKCHHE.
ConnHeuyHas cucTeMa

12.04.2027

https://m.edsoo.ru/5PXS2I
VY

56

Counuie. Congeunas
aKTUBHOCTH. MICTOYHHUK

14.04.2027

https://m.edsoo.ru/1JZR54
JAO
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sHepruu CoJiHLA U 3BE3]

57

3BE3/1bl, ©X OCHOBHbIE
XapaKTEPUCTHKHU. 3BE3 b
rJIaBHOW
IOCJICAOBATEIILHOCTH.
Bnyrpennee ctpoenune
3B€31. CoBpeMEHHbIE
MPEACTABJICHUS O
MIPOUCXOXKICHUN U
sposrronuu CoJIHIIA U 3BE3]

19.04.2027

https://m.edso0.ru/GGD3
W74Z0

58

Mneunsin [1yre — Hama
I'amaktuka. ITomoxxenne u
nemkenne CoiHIa B
I'amaktuke. ["'anakTuku.
Uepnbie abIphl B sapax
raJlakTUK

21.04.2027

https://m.edsoo.ru/L2U4S1
HU2

59

Bcenennas. Pas0Oeranue
rajaktuk. Teopus
Bosbiioro B3pbiBa.
PenukroBoe uznyueHue.
MeraranakTuka

26.04.2027

https://m.edsoo.ru/9IWRL
VWNN

60

Hepemennsie npo0ieMbl
aCTPOHOMHUU

28.04.2027

https://m.edsoo.ru/LJHNL
2MCF

61

KonTtponsHas pabora
«NeMEHThI aCTPOHOMUH U
acTpou3uKm»

05.05.2027

https://m.edsoo.ru/TXTTC
T488
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62

O6o6maromuii ypok. Ponb
(GU3UKK ¥ ACTPOHOMUU B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOM,
COLHUAIBHOM U 3THYECKON
cdepax nesTeTbHOCTH

LRI ): %]

12.05.2027

https://m.edsoo.ru/WNJ5C
RXYD

63

O606maromuii ypok. Poib
1 MECTO (PU3UKH U
aCTPOHOMHH B
COBPEMEHHOMN HAYyYHOU
KapTHHE MHpa

17.05.2027

https://m.edsoo.ru/2PFPB2
8UF

64

O6o06matromuii ypok. Poib
(dbu3uIecKoit TeOpuH B
hopmupoBaHUHT
MpEJICTaBICHUN O
¢buznueckoil KapTuHe MUpa

19.05.2027

https://m.edsoo.ru/Y29SV
PCVR

65

O6o06maromuii ypok. Mecto
(bu3nvecKoil KapTHHBI MUPa
B 00111eM psty
COBPEMEHHBIX €CTECTBCHHO-
HAYYHBIX TPEACTABICHUN O
IPUPOIC

24.05.2027

https://m.edsoo.ru/LKNUI
KHZH

66

PesepBHbIi ypoK.
MarnuTHOE€ noie.
DneKTpOMarHuTHas
MHIYKIHS

https://m.edsoo.ru/EVMFI
QTP6
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PesepBHblil ypok. OnTuka.

https://m.edsoo.ru/E5ABJ

67 | OcHOBHI crienUaTbHON 1
RKS8L
TEOPUU OTHOCUTEIILHOCTH
Pesepnslii ypok. KBanrosas
https://m.edsoo.ru/RARQL
68 | Jusuka. DneMeHTHI 1 V02
aCTPOHOMHUHU U aCTPOPHU3UKU A
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa3c
cpeaHero oouero oopazoBanus

10.1

JleMoHCTpHpOBaTh Ha HpHUMEpax pojb U MecTO (U3UKU B (QOpMHP
KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B Ipa

10.2

YuuThiBaTh TpaHUIBI TMPUMEHEHHS M3YyYEHHBIX (DU3UYECKUX MO
MHEpLHaJIbHas cUCTeMa OTCYETA, aOCONIIOTHO TBEPOE TEJO, UJICAJIbHB]
JKUJIKOCTEN U TBEPJIBIX TEJ, TOUCUHBIN ANEKTPUUECKUNA 3aps] — IPU PEILIE

10.3

Pacno3naBaTh Qu3nueckue sBICHUS (MPOIECChl) U OOBACHATH HUX I
MOJIEKYJIIPHO-KUHETUYECKONH TEOpUU CTPOCHHS BEIIeCTBA M DIEKT
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBM)KEHHE, CBOOOTHOE MaJleHUue T
WHep1us, B3auMoeiictBue tein; quddy3us, 6poyHOBCKOE JBHKEHHE, C
TeJl, W3MEHeHHe 00bEMa Ten MpU HarpeBaHWU (OXJIaKJEHUU), TEIJ
KOHJIeHCaIus, MJIaBjIeHNe, KpUCTaIU3alus, KUIIEHUE, BIaXHOCTh BO3/I
IIPY €ro HarpeBaHUU B 3aKPBITOM COCYJIE€, CBSI3b MEXKJy apaMeTPaMH C
UIEKTpHU3alus TeJl, B3aUMOACHCTBUE 3apsiioB

10.4

OnuceiBaTh MEXaHWYECKOE JBIDKEHUE, HCHOJb3Ysl (U3HUECKHUE B
nepeMenieHne, CKOpoCTh, YCKOpEHHEe, Macca Tena, Cuja, HMITYIbC
NOTEHLIMaJIbHas SHEPrusi, MeXaHuyeckass paboTa, MEXaHUYECKas MOIIH
TPaKTOBaTh (PU3UUECKHUI CMBICI HCHOJIb3YEMbIX BEIWYHH, UX O0O003H
dbopMyIbl, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIHUUHY C JPYTUMHU BE

10.5

OmnucrBaTh HU3Y4YCHHBIC TCIIJIOBEBIC CBOMCTBA T€JI M TCIUIOBBIC SIBJ
BCIIMYMHBL: JAaBJICHUC Ta3da, TEMIICpaTypa, CPpCAHASA KHMHCTHYCCKASA DH(
MOJIEKYJ, CpEAHCKBaApaTU4YHas CKOPOCTb MOJICKYJ, KOJIHYECTBO T
pa60Ta rasa, KOS(b(I)I/II_II/ICHT MMOJIE3HOTO JECHCTBUS TEIJIOBOTO JBUIATS
TPAaKTOBAaTb q)HSHqCCKHﬁ CMBICJI UCIIOJIb3YEMbIX BCIWUYHUH, HUX 0003H
(1)0pMy'J'ILI, CBA3BIBAOIINUC JAHHYIO (1)I/ISI/IIIGCKYIO BCJIMYUHY C IPpYI'UMU B

10.6

OnuceiBaTh M3y4EHHBIE SJIEKTPUUYECKHE CBOICTBAa BELIECTBA U JJICKT
UCTOJIb3Ysl (PM3UUECKUE BEJIMYMHBI: 3JEKTPUUECKUN 3apsisl, HIEKTpUYECt
NOTEHLIMAJ, PAa3HOCTh IOTEHIMAJIOB; IpPHU ONUCAHUM IPABHIBHO T]
UCITOJIb3YeMbIX BEJUYMH, UX O00O3HAYEHMS U €IUHUIBI; YKa3bIBaTh (C
(U3NUECKYIO BETMUNHY C IPYTHMU BEIUYHMHAMU

10.7

aHATM3UPOBATh (PU3NYECKUE MPOIIECCHI U SBIEHUS, UCIIONB3YS U3NYeC
BcemupHoro tarorenus, I, II u Il 3akonsl HproTOHA, 3aKOH COXpaHEHU:
COXpPAaHEHUs UMITYJIbCA, MPUHLHUIN CYNEPHO3ULIMU CHII, TPUHLIUAI PaBH(
OTCYETA; MOJIEKYJIPHO-KMHETHYECKYIO TEOPUI0 CTPOEHUS BEILIECTBA, I




KUHETHYECKOW SHEPTUU TEIJIOBOTO JIBMKEHUS MOJIEKYNI C a0OCONIOTHOI
TEPMOJMHAMMKY; 3aKOH COXPAHEHHUS 3JIEKTPUUECKOIO 3apsjia, 3aKOH
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPAKECHUE
IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC TPUHIIMITBI ACUCTBUS MAIIMH, TIPUOOPOB M TEXE
yCIIOBHS UX 0€30MaCHOTO MCIIOJIb30BAHMSI B TOBCEAHEBHOM JKU3HU

10.9

BBITIOJHATE AKCIIEPUMEHTHI 10 HCCIICIOBAHUIO (U3HUYCCKUX SIBIICHUH I
IPSIMBIX U KOCBEHHBIX U3MEPECHHIA;, IPH 3TOM (POPMYITHpPOBaThH MPOoOIeM
OKCIIEpUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIIOKEHHOTO 000pPYy.
(bOopMyIHPOBAThH BHIBOIBI

10.10

OcymiecTBiATh NpsSMblEe M KOCBEHHbIE H3MEPEHMS] (PU3NYECKUX B
ONTUMAJIBHBIA CIOCOO UW3MEPEHHs] M MCHOJIb30BaTh HW3BECTHBIE M
VU3MEPEHUI

10.11

UccnenoBaTh 3aBUCUMOCTH MeXAYy GU3NYECKUMU BEIMUYUHAMU C HCIIOJ
MpH 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (DUKCHUPOBATh peE3yNbTal
bu3nYeCcCKuX BEITUYMH B BHJIe TaOIUI] U IpaUKOB, A€TIaTh BBIBOJBI IO pe

10.12

CoOmomate mpaBmia 0€30MACHOTO Tpyda TpPH TMPOBEJACHUU HCCIIE
AKCIIEPUMEHTa, y4eOHO-HCCIICIOBATEILCKOM W MPOEKTHOW  JIesTe
WU3MEPHUTEIIbHBIX YCTPOUCTB | JIA0OPATOPHOTO 0OOPYIOBAHMS

10.13

Pemate pacuérHeie 3amauu ¢ SBHO 3aJaHHOW (PU3UYECKOU MOJEIBIO, H
MIPUHITUIIBI; HA OCHOBE aHaJIM3a YCIOBUS 3a7a4H BEIOMPATh (PHU3UUECKYIC
BEITMYUHBI U (HOPMYJIbI, HEOOXOIMMBIE ISl €€ pelIeHUs, TPOBOJIUThH Pa
MOJTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIUHBI

10.14

Pemate xadecTBEHHBIE 3aaa4u: BBICTpaHWBATh JIOTUYCCKHU HEIIPOTHUBOPC!
OHO];)Oﬁ Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1 (1)I/ISI/I“ICCKI/I€ SIBJICHU

10.15

Hcnonb30Bath Npu pelieHny yueOHBIX 3a/1a4 COBPEMEHHbIE HH(OpMAIIL
CTPYKTYpUPOBAHHMSI, UHTEPIPETAMN U MPEJCTABICHUS Y4eOHOW M Hay
MOJIYYEHHOM U3 Pa3IMYHbIX HCTOYHUKOB; KPUTHUECKU aHAIU3UPOBATH TIC

10.16

[IpuBoauTH mNpHUMEpPHl BKIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBI
00BsICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEX

10.17

Hcnonb3oBath TeopeTHUECKUe 3HAHUS 1O (U3MKE B TOBCEIHEBE
0€30MacHOCTH MPHU OOPAIIEHUH C TPUOOPAMH U TEXHUUECKHUMH YCTPOUCT
U COOJIIOJICHUSI HOPM DKOJIOTUYECKOTO MOBEJCHMSI B OKpYXKAIOIIeH cpesie

10.18

PabGoTath B rpymnme ¢ BBIMOJHEHHEM pPa3IUYHBIX COLMANBHBIX POJIEH,
palMoOHaNBFHO pacHpeeNsaTh 00S3aHHOCTH M TUIAHUPOBATH JCSITENBHOCT
aJIeKBaTHO OIICHMBATh BKJIaJ KaXKJIOTO U3 YYACTHUKOB TPYIIIBI
poOIeMbl

11 KVIACC



Konx nposepsiemoro
pe3yabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa3c
cpeaHero oouero oopazoBaHus

111

JleMOHCTpHpOBaTh Ha TpPUMEpax POib U MECTO (GHU3UKU B (HOPMHPO
KapTUHBI MHUpA, B PAa3BUTHH COBPEMEHHOW TEXHWKH U TEXHOJIOTHH, E
JIOZIEH, EJIOCTHOCTh U €IMHCTBO (PM3NYECKON KAPTHHBI MUPA

11.2

Y4uTHIBaTh TPAHUIIBI IPUMEHEHUS H3YYEHHBIX (PM3UUECKUX MOJIENIECH: TC
sIIepHasl MOJIENb aTOMA, HYKJIOHHAsI MOJIEJ b @TOMHOTO sJIpa IIPH PEUICHU

11.3

PacnioznaBate (usnueckue siBIeHUs (MPoLecchl) U OOBSICHATh UX HA OCH(
U KBAHTOBOM (PU3UKHU: 3JEKTpUYECKass MPOBOJAUMOCTb, TEIJIOBOE, CBET
JeMCTBUS TOKa, B3aUMOJIEHCTBUE MAarHUTOB, 3JIEKTPOMarHUTHAsE UHYKII]
Ha TMPOBOJHMK C TOKOM M JIBIXKYIIMICS 3apsij, 3JIEKTpOMarHu
IPSIMOJIMHEITHOE PACIPOCTPaHEHHUE CBETAa, OTPAKEHHE, MPEIOMIICHHUE, ]
MOJIsipu3aliis CBETa, JHWCTepcust cBeTa, (oTodneKTpudecKuii e
JaBJIeHHE, BO3SHUKHOBEHHE JIMHEWYATOro CIEeKTpa aroMa BOJOpOJIa, €
PaAlo0aKTUBHOCTh

114

OnuceiBaTh U3y4YE€HHBIE CBOMCTBA BEIIECTBA (IEKTPUUYECKUE, MATHUTHBI
MIPOBOJMMOCTh PA3IMYHBIX CPe/l) U AJIEKTPOMArHUTHBIE SIBICHUS (IIPOLI
BEJIMYMHBI: DJEKTPUUECKUN 3apsAl, CHJIa ToKa, DJIEKTPUUECKOe
CONPOTHUBIICHHE, pa3HOCTh ToTeHIuanoB, DJIC, paboTa TOkKa, WHIYK
Awmmnepa, cuna JlopeHna, UHIYKTUBHOCTh KaTYIIKH, YHEPIUS HJIEKTPH
MepuoJ W dYacToTa KojJeOaHW B KoOJIeOaTEIHPHOM KOHTYpE, 3apsn
FapMOHUYECKHX AJIEKTPOMArHUTHBIX KoJieOaHuU, (POKYCHOE pacCTOSIHY
IIPU OMUCAHUH MPABUIBHO TPAKTOBATh (PU3UUYECKHUI CMBICI HCIIOIb3yEME
€MHULIBI; YKa3blBaTh (OPMYIbI, CBS3BIBAIONIME JaHHYIO (hU3HYEC
BEJIMYMHAMU

115

OnuceiBaTh M3y4YCHHbIE KBAHTOBBIE SBIICHUS M IMPOLIECCHI, HCHOJI
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI M 4acTOTa CBETa,
NepuoJl MoJlypaclaaa, SHEpPTrus CBSA3M AaTOMHBIX SJEp; IMPU OIHC
(bU3MYECKUl CMBICT HCIOJIb3YEMbIX BEIMYMH, UX O0O3HAUYCHHS U €I
CBS3BIBAIOIINE JaHHYI (DU3UYECKYIO BEIMYMHY C JPYTUMHU BEJIUUI
bu3nyecKoil BeTUYNHBI

11.6

AHanu3upoBaTh (DU3NYECKHE MPOLECCHl W SBICHHSA, HCHOJIB3YS (pusm
3akoH OMa, 3aKOHBI [T0CIIEI0BATEIBHOTO U MAPAJUIEIBHOTO COCAMHEHUS |
JleHua, 3aKOH 3J€KTPOMAarHUTHOW MHAYKIMH, 3aKOH IPSIMOJIMHEHHOTO P
OTPa)XEHHsI CBETA, 3aKOHBI INPEJOMJICHHMs CBETa, ypaBHEHHE ODNHINTE]
COXpAaHEHMs DHEPruHu, 3aKOH COXPAHEHUs HMITYJbCa, 3aKOH COXpaHe
3aKOH COXpaHEHHUs MacCOBOTr0 4Mcia, MOCTyNaThl bopa, 3aKoH paauo:
pa3iuyaTh CIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa, €ro MaTreMaTuyec
(rpaHu1Ibl, 06JACTH) TPUMEHUMOCTH

11.7

OHpe)le.TISITB HaIpaBJICHUEC BCKTOPA HHAYKIIUHA MATHUTHOTO MOJIS IIPOBO/]




cuibl JIopenna

11.8

CTpouTh 1 ONUCHIBATh H300paKEHUE, CO3AABAEMOE TUIOCKUM 3€PKaJIOM, ~

11.9

BBINOAHATD SKCIIEPUMEHTBI 110 MCCIICOBAHNIO0 (DU3NUCCKUX SIBICHHH U
NPSIMBIX M KOCBEHHBIX U3MEPEHUIT; TP 3TOM (GOPMYITUPOBATH IPOOIEMY
IKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO O000pYIC
(GOpMYyITUPOBATH BBIBOIBI

11.10

OcymiecTBiATh NpsIMbIE M KOCBEHHBIE H3MEPEHHS (PH3MUYECKHX BE
ONTUMAIIBHBIA CHOCO0 HW3MEPEHHS] W UCIOJIB30BaTh H3BECTHBIE M€
VU3MEPEHUIN

11.11

HccnenoBaTth 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH C MCTOJIH30BAHUEM I
KOHCTPYUPOBATh YCTAHOBKY, (UKCUPOBATH PE3YJIbTAThl MOJTYYEHHO
BEJIMYUH B BUJIE TAOJIUII U TPAQHUKOB, JIEIATh BHIBOBI 110 PE3YIbTATAM HUC

11.12

Cobnrogate mpaBuia O€30MACHOTO TpyJa MPH TMPOBEAECHUU HCCIIE]
JKCHEPUMEHTA, Yy4eOHO-UCCIEIOBATEIbCKON U TMPOEKTHOU JIesATE]
HM3MEPUTENIbHBIX YCTPONUCTB U JTAOOPATOPHOT0 000PYAOBAHUS

11.13

Pemate pacuérHple 3a7aun ¢ SIBHO 33/IaHHON (PU3UYECKON MOJIENBIO, HC
NPUHIMUIBI; HAa OCHOBE aHajgu3a YCJIOBHUS 3aJauyd BBIOMpaTh (U3
¢uznyeckue BeTUYUHBI U (POPMYIIbI, HEOOXOUMBIE JUIsl €€ peleHus, mp
peaIbHOCTh MOJTYYEHHOIO 3Ha4eHUs! (PU3NUECKON BETMUNHBI

11.14

PemaTth kauecTBEHHBIEC 3a[jaul: BBICTPAUBATh JIOTHYECKH HEIIPOTUBOPEY
OTIOpPO Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3NUECKUE SBIICHUS

11.15

Hcronp30BaTh MpH peIIeHUH YYeOHBIX 3a7ad COBPEMEHHBIC HH O
NIOKMCKA, CTPYKTYPUPOBAHUS, WHTEPHPETAIMA U TPEACTABICHUS YUC
UHPOpPMAIIUY, TOJYYCHHOW W3 pa3IMYHBIX HCTOYHUKOB; KPUTUYCCKH
nHbopmaIuio

11.16

OOBACHATH IIPUHIMIIBI I[CﬁCTBPIH MallluH, HpI/I60p0B U TCXHHUUYCCKUX YCT]
0€30I1aCHOTO MCITOJIb30BaHUS B HOBCCHHCBHOﬁ KHN3HU

11.17

[TpuBoIUTH TpHUMEpHl BKJIAJa POCCUUCKUX U 3apYOECKHBIX YUEHBIX-(
00BsICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEX

11.18

Hcnonn3oBars TCOPCTUYCCKUEC 3HAHUA 11O (bHSHKC B IIOBCCOAHCBHC(
0€e30I1aCHOCTH IIpu O6paH_IeHI/II/I C an60paMH U TCEXHUYCCKHUMHU YC
300POBbA U CO6J'IIOI[€HI/IH HOPM 5KOJIOTHYCCKOTO IIOBCACHH A B OKPYIKAIOIl

11.19

Paborats B Tpynme € BBIIOJIHCHHUEM pPa3JIMYHbIX COLHUAJIbHBIX pOJ'ICfI,
paOHAJIBHO pacHpelaCiIATh 00S13aHHOCTH U IUIAaHUPOBATL OCATCIIBHOCTE
AJICKBATHO ONCHUBATDH BKJIAJ] KA’KIOT'O U3 YHACTHHUKOB I'DYIIIILI B pCHICHNC




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaeina

Kona nposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe IJIEMEHTDI COACPKAHUS

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHUN 5

11

®usznka — Hayka o0 npupoie. Hayunble MeTOabI
Ponp skcriepuMeHTa M TEOpPHUM B MPOIECCE TO3HE
¢dusnke

1.2

MonenupoBanue (uU3MUECKUX SBIEHUH U TIpC
DuU3nyecKre 3aKOHbl U TEOPUU. [ paHUIBI TpUME
[Tpunuun cootBercTBUs. Poib U MecTo (U3UKH

Hay4YHOU KapTHHBI MUPA, B IPAKTUYECKOM IEATEb!

MEXAHUKA

2.1

KMHEMATHUKA

2.11

Mexagnueckoe aBHKeHHE. OTHOCUTEIHHOCTE
Cucrema orcuéra. Tpaektopus

2.1.2

[Tepemenienue, CKOPOCTh (CPEIHSS CKOPOCTh, MIHC
MaTepUaIbHOM TOYKH, MX TPOEKIMH Ha OCH CI
MepEMEIIICHUN U CIIOKEHUE CKOPOCTEM

2.1.3

PaBHOMepHOE ¥ PaBHOYCKOPEHHOE MPSAMOJIH]
3aBHUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOpeEl
MaTepUaIbHOU TOUKU OT BpEMEHU

2.1.4

CBoOoHOE MajieHne. Y CKOpeHHue CBOOOTHOTO TIaI

2.15

KpHBOHHHeﬁHOC JABHMIKCHUC. PaBHOMepHOC JBHK
OKPY’KHOCTH. YraoBas CKOPOCTh, JIMHEWHas ¢
I_[eHTI)OCTpeMI/ITeHBHOG YCKOPCHUC

2.1.6

TexHuyeckne ycTpoicTBa: CIUIOMETD, ABHKEHUE
nepeaavn

2.1.7

[Tpaktuyeckue paboTel. 3MepeHue MrHOBEHE
COOTHOUIEHUS MEXAYy NYyTSAMH, IPOHIECHHBIMU
paBHBIE IIPOMEXYTKH BPEMEHU IIPU PABHOYCKOD!
CKOpOCTBIO, PaBHOW Hymw0. M3ydeHue nBUKEHUS
W3yueHue IBMKEHUS Tela, OpOIIEHHOTO TOPU3OHT:




TIMHAMUKA

[Tpuniun otHocutenbHOcTH ['anmunes. IlepBriil 3:

2.2.1 .
CUCTEMBI OTCUETa
2.2.2 Macca tena. Cuna. [Ipunnun cyneprno3uium cui
993 Bropo#i 3akoH HproToHa 11 MarepuanbHOU TO
o orcuéra (UCO). Tperuii 3axoH HproToHa 11 Mate
294 3akoH BcemMupHOro taroteHus. Cuma TsokecT. |
o Bec tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHHS! CKOJ
2.2 2.2.6 Koaddumuent tpenus. Cuna CONMpOTHUBICHUS TP
WM Ta3e
2.2.7 [ToctynarenbHOE U BpamaTeabHOE ABMKEHHE abco
228 MOMEHT CHJIBI OTHOCUTEIFHO OCH BpameHus. [
o tBéporo Tena B UCO
2.2.9 TexHudeckne ycTpoucTBa: MOIIUITHUKY, TBUKECHY
[IpakTtrueckue paboThl. V3yueHue NBYOKCHHUS Op
OoJ IE€HCTBUEM HECKOJBKUX cuil. MccienoBaHue
2.2.10 BO3HHUKAIOIHX B JIeHOPMUPYEMOI TIPYKUHE U PE-
ux nepopmanun. MccnenoBanue yciaoBUN PaBHOB
OCh BpallCHUS
3AKOHbBI COXPAHEHUN S B MEXAHUKE
231 Hmnynbc MaTepuaabHOM TOYKU, CUCTEMBI MATEPHE
A M3MEHEHHEe UMITYJIbCa Tela
2.3.2 3akoH coxpaHeHus umiyibca B MCO. PeaktuBHOE
2.3.3 Pabora cuibl
2.34 MoOILIHOCTH CHIBI
2.3.5 Kunerndeckast sHEprus MaTepualibHON TOUKH. Teo
2.3 236 [TotenumanbHas sHeprus. [loTeHuuanmbHas SHEpI
o npyxusbl. [loTeHnanbpHas SHEPTUs Tena BOIM3HU T
[ToTennuanbHble W HEMOTEHIUANbHbIE CHIBL. CB
2.3.7 CHUJ C U3MEHEHHMEM MEXaHWYECKOM SHEpPrHH CHU(
MEXaHUYEeCKOU SHEPTruu
2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHu4yeckrue yCTpPOWCTBA: JBHIKEHUE PAaKeT,

IUCTOJICT




[Tpaktuyeckue paboThl. M3ydeHue CBSI3U CKOPOC]

2:3.10 HccenoBanue CBSA3K pabOThI CHIIbI ¢ M3MEHEHHEM
3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOIAMHAMUIE
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOH TEX
311 OCHOBHBIE TIOJIO)KEHHUSI  MOJICKYJISIPHO-KUHETHY
neuxenue. udoysus. Xapakrep IBUKEHUS U B3al
319 Mogenu cTpoeHHsI Ta30B, KUIKOCTEH U TBEPID
BEIIIECTBA HA OCHOBE ITUX MOJIEJIeH
3.1.3 Macca monekyn. KommaecTtBo BemectBa. [TocTosHt
314 TemoBoe paBHOBecue. TemmepaTtypa U €€ U3
enbcus
31 315 Mogaens wuaeanbHOro raza. OCHOBHOE YpaBHEHI
TEOPHUH HICATHHOTO Ta3a
316 AOcoroTHas TeMreparypa Kak Mepa CpeIHeH Kul
nBkeHus yactuil rasa. [llkana remneparyp Kenbe
3.1.7 VYpasuenue Knaneiipona — MenneneeBa. 3akoH [la
318 I"azoBBIe 3akoHBI. M30mporiecchl B MEaIbHOM Ta
BELIECTBA: U30T€pMa, U30X0pa, U300apa
3.1.9 TexHudeckue ycTpoicTBa: TepMoMeTp, OapoMeTp
3.1.10 [IpakTtuueckne paboThl. M3MepeHue Macchl B
HccenenoBanue 3aBUCUMOCTH MEX1y ITapaMeTpaMu
OCHOBbI TEPMOJIMHAMUKHA
391 TepmonnHamuueckass cucremMa. BHyTpeHHsA
CUCTEMBI U CIOCOObI €€ N3MEHEHUS
399 KonunuectBo TernoTsl u padota. BHyTpeHHss oHey
rasza
Bunbt TEIJIONepeIaun: TEIJIONPOBOJHOCTD.
3.2.3 TemnoéMkocTs Teila. YIenbHas TEINIOEMKOCTH
3.2 TEIIOTHI TP TEIUIONepeaaue
394 IlepBbIit 3akOH TepMOaUHAMUKU. [IpuMeHeHue nej
uzonporeccam. ['paduyeckas uaTepriperanus paoe
TeroBsle MamyvHbl. [IpUHIMIBI JEHCTBUS TEILI
3.2.5 SHEpPruM B TEMIOBBIX MammuHax. Kosddunuent
KIId) rennooii mammnsl. [{ukn Kapao u ero KITJ
396 Bropoit 3akon TepmoauHamuku. HeoOpaTumc

TemnmoBkie IBUTaTEIIH. OKOJIOTHYESCKHUE Hp06J'ICMBI |




TexHuueckue yCTpOWCTBA: JBHUraTelb BHYTY

3.2.7
XOJIOIUITBHUK, KOHJIUIIUOHED
3.2.8 [IpakTnueckue padboTel. I3MepeHue yaeapbHoil Ter.
ATPETATHBIE COCTOSAHNS BEILIECBA. ®A30BBIE I1
331 [TapooOpazoBanue u koHjaeHcamus. McmapeHue |
napooOpa3oBaHMsl. 3aBUCUMOCTb TEMIIEPATYPbI KHUIL
3.3.2 AOCOIOTHASI U OTHOCHUTEIIbHASI BIIAXKHOCTH BO3IyX
333 TBépnoe Teno. Kpucramnmmueckue u amopgHBIE
KpucTayioB. XKuakue kpuctamuibl. COBpeMEHHBIC M
33 3.34 [InaBnenue u kpucrauM3anus. Y aeibHas TEIIoTa
3.35 YpaBHEHHE TEIIIOBOTO OaaHca
TexHuyecknue ycTpoMCTBa: THTPOMETP U TCHUXPO!
3.3.6 MOJTyYeHUsI COBPEMEHHBIX MAaTepHaiOB, B TON
HAHOTEXHOJIOTHH
3.3.7 [IpakTrueckue pabotsl. I3MepeHne BIa)KHOCTH BO
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
411 DnexTpuzanys Te. DJIeKTpUIecKui 3aps. [IBa BH/I:
412 [TpoBOAHWKH, AMDIEKTPUKH U TIOTYITPOBOHUKH
4.1.3 3aK0H COXpaHEHUS IEKTPUIECKOTO 3apsia
414 B3aumopeiicteue 3apsnoB. 3akon Kynona
415 Onekrpuueckoe 1mosne. Hampspk€HHOCTH — dIiek
cymneprno3uiuu. JIMHIUN HapsHKEHHOCTH AIEKTPU Y
41 4.1.6 PaboTa cui anekTpocrarudeckoro moJjs. [loTeHiue
417 [IpoBOogHMKKM W JOUDIEKTPUKA B TOCTOSH
JusnexTpuueckas MPOHUIIAEMOCTh
418 OnekrpoéMkoctb. KoHneHcaTop. DIEKTpOEMKO
DHeprus 3apsHKEHHOT0 KOHIEHCAaTopa
TexHudyeckue ycTpOMCTBA: 3IEKTPOCKOI, AJIEK
4.1.9 3allMTa, 3a3eMIIEHHE JJIEKTPONpPUOOpPOB, KOHJ
MPUHTEP
4.1.10 ITpaktuyeckue paboTsl. Mi3mepenue 31eKkTpoéMKoc
MMOCTOSHHBIN DJIEKTPUYECKHN TOK. TOKU B PA3JINY
4.2 421 VYcnoBusl CymecTBOBaHUSI TOCTOSHHOTO AJIEKTPUY

Cuna toka. IlocToSIHHBII TOK




4.2.2

Hamnpsokenne. 3akon OMa 1 yyacTka ey

4.2.3

DJIEKTPUYECKOE COMTPOTUBIICHUE. Y ICTIBHOE COTIPO’

4.2.4

HOCHGI{OB&TGHBHOG, napauiCibHOC, CMCIHIAHHOC CC

4.2.5

Pabora anexrpuueckoro Toka. 3akoH Jlxoyss — Jle

4.2.6

MOLHOCTH 3JIEKTPUUYECKOTO TOKA

4.2.7

anekTpoaBwkyas cuna (nanee — 3/1C) u BHyTpel
Toka. 3akoH Oma a8 HOJHOW (3aMKHYTOH) 0J

3aMbIKaHUE

4.2.8

DOneKTpOHHAas NPOBOJAUMOCTb TBEPABIX METAJJIOB
METAJIJIOB OT TemnepaTypbl. CBEpXIpPOBOIUMOCTb

4.2.9

OnekTpuueckuil Tok B Bakyyme. CBONCTBA 3JIEKTPC

4.2.10

[TonynpoBoanuku. CoObCcTBEHHAss U MpUMeECHas! TIp
CaoiicTtBa p-n nepexona. [lomyrnpoBoAHUKOBEIE M)

4.2.11

OJIEKTPUYECKU TOK B  JJIEKTPOJIATAX. JIEK
DIIEKTPOIU3

4.2.12

DJIeKTpUYECKU TOK B razax. CaMOCTOATEIbHBIN

PaznuuHbIe TUTIBI CAMOCTOATENIBHOTO pa3psaaa. Mo:

4.2.13

TexHuyeckue yCTpOMCTBA: amMIepMETp, BOJBTME
3JIEKTpOHArpeBaTeIbHbIE TPUOOPHI, AIEKTPOOCBET
COTNPOTHBIICHUS,  BAKyyMHBIH  JMOJ,  TEPMI
MOJIYTIPOBOIHUKOBBIH TMOJ, TaTbBaHUKA

4.2.14

[TpakTrueckue paboThl. M3yueHnue cMemanHoro co
M3mepenne OJIC uCTOUHMKA TOKa U €ro
Habmronenue snextponuza

11 KJIACC
Kon
pasiena Koanposepsiemoro 3jieMeHTa IIpoBepsiemble 3JIeMeHThI COAEPKAHUS
4 OJIEKTPOJIMHAMUKA
MAT'HUTHOE TIOJIE. DJIEKTPOMATHUTHAA UHIY
43.1 [ToctrosiHabIEe MarHuThl. B3anuMoielicTBre MocTo
4.3 MaruutHoe mnoJsie. BEKTOp MarHUTHOM MHIYKIL
4.3.2 Jlunnu MarauTHOM uHAyKuMH. KapTuna nuHui
MOCTOSTHHBIX MarHUTOB




MarauTtHOE 1MOJie MPOBOJHMKA C TOKOM. Kap

4.3.3 IPSIMOTO TIPOBOJHHUKA M 3aMKHYTOTO KOJIBIICB
tokoM. OnbIT Opcrena. Bzaumoaeiictsue nposo
4.3.4 Cunia Amriepa, e€ MOIyJb M HalpaBJICHUE
435 Cuia Jlopenua, e€ Moaysib U HampasiieHue. 1B
o B OIHOPOIHOM MarHMTHOM noJie. PaGoTa cuibl .
4.3.6 SIBneHure 3MeKTPOMarHUTHOM UHIYKITUH
4.3.7 IToTok BEKTOpa MarHUTHOM MHIYKIIUHA
4.3.8 OJ1C unaykunu. 3aKOH JIEKTPOMArHUTHON WH]T
43.9 Buxpesoe anexrpudeckoe mose. IC UHIYKIHI
o MOCTYTATEILHO B OJJHOPOTHOM MarHUTHOM TIOJI
4.3.10 [TpaBumno Jlenma
43.11 NunyktuBHOCTH. SABNeHne camonHayKiuu. I]1(
4.3.12 DHeprusi MarHUTHOTO TMOJIsl KATYHIIKU C TOKOM
4.3.13 OJIeKTPOMAarHUTHOE 10JIe
4314 TexHnyeckre  YCTpPONCTBA:  IMOCTOSIHHBIE
o NEKTPOJIBUTATEND, YCKOPHTEIH IEMEHTAPHBIX U:
[Ipaktuueckne paboTel. M3ydeHwe MarHuTHO
4.3.15 HUccnenoBanue OEWCTBUA IIOCTOSHHOI'O Mar
HccenenoBanue sIBICHUS 31€KTPOMArHUTHON WH)
5 KOJIEBAHU A 1 BOJIHBI
MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE KOJIE]
511 KoneOarensnass  cucrema. CBOOOIHBIE T
o kosiebanus. [lepuon, yacrora, aMmrutyna u a3
5.1.2 [Ipy>XrHHBIA MaITHUK. MaTeMaTHYECKUN MasITE
513 YpaBHEHUE rapMOHHYECKMX KoyieOanui. Kune
o OTIMCaHKUE KOJICOATEIIBHOTO JIBUKCHUS
51 [IpeBpartiieHre SHEPTUUA PU TAPMOHHUECKUX K(
514 KOJIeOaHUN HMCXOTHOW BEIMYUHBI C aMILIUTY/a
YCKOpEHUs
Konebarenbupiit  KOHTYp. CBOOOJHBIE AIIEKT
5.1.5 U7eaTbHOM KoJeOaTeTbHOM KOHTYpe. AHAIOT!
AIIEKTPOMArHUTHBIMU KoJiebanusMu. Gopmyna ~
5.1.6 3aKOH COXpPaHEHMsI SHEPTUU B UIEATILHOM KOJIe(
5.1.7 BeiHykIeHHbIE MexaHHueckue KosebaHus. Pe:




BrIHyXIeHHBIE 3JIEKTPOMAarHUTHBIC KOJICOaHUsI.

5.1.8 ITepemennbIil Tok. CHHYCOUJAJIbHBIN IEPEMEHH
519 MOoOWHOCTh MEPEMEHHOIO TOKA. AMIUIUTYIHO
o CHWJIBI TOKA W HAIIPSDKEHUS
Tpanchopmarop. IlpousBoacTBo, mepenada u
5.1.10 SHEPruM. DKOJOTUYECKHE PUCKHU NPU IIPOU3BO/I
KynbTypa ucnoib30BaHus SICKTPOIHEPTHH B TIC
5111 TexHuyeckue ycTpoicTBa: ceiicmorpad, 5iie
B aNIeKTpoTIepeaayd
[TpakTueckue paboThl. HccrienoBanue 3ar
5112 KoJeOaHUH Tpy3a HAa HUTH OT JJIMHBI HUTH U
o IIEPEMEHHOTO TOKA B LEMH M3 MOCJIEI0BATEIBHO
KaTYIIKA U PE3UCTOpa
MEXAHUWYECKHUE U DJIEKTPOMATHUTHBIE BOJ
521 MexaHn4ecKiue BOJHBI, YCIOBHUS PacCIpOCTP
o pacipoCTpaHeHHs U JUTMHA BOJHBL. [lomepedHsie
5.2.2 HNuTtepdepentus u qudpakins MEXaHHIECKY
5.2.3 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BrIco
DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS M3ITYYEH
5.24 B3aumuas opuentarusi BektopoB E, B u v B
BaKyyMe
5.2 CpoiicTBa  3JEKTPOMArHUTHBIX  BOJIH:
5.2.5 nosisipu3anus, AUPPAKIUs, UHTEPPEPECHITU. (
BOJIH
596 [llkana 3MeKTpOMarHUTHLIX BOJH. [IpumeHeHM
o TEXHUKE U OBITY
597 [TpuHIMIIBI PaAUOCBS3H U TeNEeBUACHUA. Paauc
o 3arpsi3HEHUE OKPYKAIOIIECH cpebl
TexHudyecknue ycCTpoiiCTBa: My3bIKAJbHBIE UE
5.2.8 JUArHOCTHKA B TEXHHKE W MEAWIIMHE, pajap,
aHTeHHa, Teiedon, CBU-neun
OIITHUKA
5.3.1 ITpsimonmHENHOE PacCIPOCTPAHEHNE CBETA B O/
5.3 532 OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBET:
o TIOCKOM 3epKaie
5.3.3 [Ipenomnienne cBeta. 3akoHbI MPETOMIICHUS CBE




IPEJOMIICHUS

5.34

Ilommoe BHyTpeHHee oTpakeHue. lIpenenbHbIN

OTpaXECHUS

5.35

Hucnepcus csera. CI0XKHBIH COCTaB OEI0ro CBe

5.3.6

CoOwuparonue u paccenBaroiye JuH3bl. ToHKas
A ONTHUYECKas CHJla TOHKOM JIMH3BL. Il
COOMpaIMX U  PACCEUBAIONIUX  JIMH3AX.
VBennuenne, 1aBacMoe JUH30HU

5.3.7

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKOM OIITE

5.3.8

Unrtepdepennus cBera. KorepeHTHble HCTOU
MakCUMyMOB U MHUHUMYMOB B UHTep(depeH

CI/IH(i)aBHI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpaxkuus cera. [udpaxknuonHas pemé

TJIaBHBIX MAaKCUMYMOB TIIpU TMAaACHHU MOH

TU(GPAKIIMOHHYIO PEHIETKY

5.3.10

[Tongpuzanus cBera

5.3.11

TexHudeckue yCTpPOWCTBA: OYKH, Jyma, (¢
amnmapaTr, MHUKpPOCKOI, TEJIECKON, BOJOKOHH:
peméTKa, OISIPOU/T

5.3.12

[IpakTrueckue padotsl. U3Mepenne mokazarers
CBOMCTB n300pakeHui B muH3ax. Habmonenue

DJIEMEHTHI CTIELUAJIBHOM TEOPUU OTHOCUTEJIbI

6.1

['paHuIBl TIPUMEHUMOCTH KJIACCHYECKON M€
OTHOCHUTEJILHOCTH: WHBAPUAHTHOCTH MOIYJISI
MIPUHIIMIT OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMe]I¢
JUINHBI

6.3

3Hepr1/151 " UMITYJIBC CBO60,Z[HOI>1 YaCTHUIbI

6.4

CBs13b Macchl ¢ SHEpPruen U UMITYJIbCOM CBOOO/I
CcBOOOTHOM YaCTHIIBI

KBAHTOBAS ®U3NKA

7.1

DJIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. ®opmyna [Tnanka cs3u sHEprun (o,
U UMITYJIbC (pOTOHA

7.1.2

OTtkpeiTHE U uccnenoBanue Gotodpdexra. Om
dorordpdexra




VYpaBHenne OiiHmTeiHa ans  Gortodadde

7.1.3
dororddekra
7.1.4 Hasnenue cera. OnbiTel [1.H. JleGeneBa
7.1.5 XUMHYECKOE AENCTBUE CBETA
716 TexHudyeckue ycTpoicTBa: (HOTOIEMEHT, (HOT
o CBETOIMOJ
CTPOEHHME ATOMA
791 Mogens atoma Tomcona. OnbiTel Pezepdhopaa o
o aroma. IlnanerapHas MoJelb aToMa
[loctynatel bopa. M3nyuenue u nornomuiexHue ¢
71.2.2 OJHOTO YpPOBHS JHEPruM Ha Apyrou. Bums
SHEPTUU aTOMa BOJIOPO/Ia
7.2 293 BousiHoBBIE cBoiicTBa yacTuil. Bosubel e bpoits
o nyamusM. JIudpakiys 71eKTpOHOB Ha KPHCTAILT:
7924 CHOHTaHHOE W BBIHYXKICHHOE H3JIyueHHEe. Y
o nazepa
795 TexHuueckue yCTPOWCTBA: CHEKTPAIbHBIN at
o KBAHTOBBII KOMITHIOTED
7.2.6 [IpakTrueckue padotsl. Habmronenne nuHeyar
ATOMHOE A1PO
7.3.1 MeToapl HaOMIOACHUS U PETUCTPAIIUH DJIEMEHTA
OtkpbiTHEe pamuoakTuBHOCTUH. OnbITEI Pesepdo
7.3.2 paaroakTUBHOTO w3nydeHus. CBoicTBa aib()
BrnusiHure paguoakTHBHOCTH Ha )KHUBbBIE OpPraHU3M
733 OTKpbITHE TIPOTOHA U HEWTpoHa. HykimoHHas
o NBanenko. 3apsia siapa. MaccoBoe 4ucio sipa. |
734 Anbda-pacnan. DJEKTPOHHBIH U IO3UTPOR
7.3 o u3Ny4yeHue. 3aKoH paJroaKTUBHOTO pacraja
7.3.5 DHeprus CBsI3U HyKJIOHOB B sijipe. SIiepHble CUIT
7.3.6 Snepublie peakuuu. [lenenue u cuHTe3 saep
737 SnepHblil  peakrop. TepMOsIEpHBIM CHUHTES.
o SAIEPHON PHEPTETUKH. DKOJIOTUYECKUE aCTIEKThI
738 OnemeHTapHble  YacTUlBl.  OTKpBITHE — TIO3
o B3aMMOJICHCTBUS
739 TexHudyeckue yCTpONCTBA: JO3UMETp, Kamepa

aTtoMHas 6oMm0Oa




[Ipaktuueckue pabotsl. MccienoBanue —Tpe

7.3.10
dororpadusam)
OJIEMEHTBI ACTPOOU3NKUA
8.1 Bun 3Bé3gnoro neba. CozBe3nusi, SpPKHUE 3BE
' JIBUKECHHE
8.2 Conneunas cucrema. Ilnanersl 3eMHOHN rpyn
' CIIYTHMKH, KapJIUKOBbIE IUIaHETHI. Masbie Tena (
8.3 Comnre, hotochepa u armocdepa. CosrHeUHAS ¢
8.4 Wctouynuk sHeprun CoiHIa U 3BE3]T
3BE3/bI, WX OCHOBHBIE XAPAKTEPUCTUKHU: 1
8.5 TeMIeparypa, WX B3aUMOCBs3b. Jlumarpamme
' CBETUMOCTEY. 3BE3NBI IVIABHOM ITOCIIEIOBATEIILE
CBETHMOCTBY JUTS 3BE3]1 TJIABHOM TOCTIEIOBATEBH
8.6 Buytpennee  crpoenne  3BE3n.  CoBpen
' MIPOUCXOKICHUH U BOIIOIMK COJTHIIA U 3BE3/. DTam
Muneunsiii Ilyte — nHama [amaktuxa. Crwmpa:
8.7 pacnpeneneHue 3BE37, Traza W mbUTH. [lom0Ke
["amaktuke. [Tnockas u chepudeckas moCUCTEN
8.8 Tunel ramaktuk. PaauoranakTukun W KBasap
' ragakTHK
Bcenennas. Pacmmpenue Bcenennoit. 3akoH X
8.9 Bo3spact u paanyc Bcenennoi, Teopusi bosbiio
Bcenennoii». PenukToBoe usiyueHue
8.10 Macmtabnast  cTpykrypa BcenenHoit. M

po0JIeMbl ACTPOHOMUH




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» @usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakmueit [laphentreBoit H.A. AkninonepHoe obmectBo «M3aaTeancTBO
«IIpocsemenue»

» ®usuka. 11 knacc. Mskuiues I'.4., byxosues b.b., Hapyrun B.M.; nox
penakimueit [laphentreBoit H.A. AxiinonepHoe o6mectBo «M3aaTeancTBO

«HpOCBCI_HeHI/IC»

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJA
®uzuka. [Toypounsie pazpadborku 10 - 11 knacc FO.A. Caypos

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://www.resh.edu.ru/






