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HOACHUTEJIBHAS 3AIIMCKA

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

Copepxanue mnporpaMMbl 1O (U3MKE HAIpaBiIeHO HAa (OPMUPOBAHUE
€CTEeCTBEHHO-HAYyYHOM KapTHHBl Mupa oOyuaronuxcs 10-11 kmaccoB mpu
oOydyenun uX (usuke Ha ©0a30BOM YypOBHE HA OCHOBE CHCTEMHO-
nesTeNbHOCTHOTO  moxaxona. Ilporpamma 1o  Qu3MKe  COOTBETCTBYET
tpeboBanusasmM PI'OC COO k miIaHUPyEeMbIM JHMYHOCTHBIM, NPEIMETHBIM H
METanpeIMETHBIM pe3yJbTaTaM O0yUEHHUs, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh
peanuzaluu  MEXNPEIMETHBIX CBs3eil (U3MKM C eCTECTBEHHO-HAyYHBIMU
yu4eOHBIMM TIpeIMeTaMHu. B Hel ompenemnsitorcs OCHOBHBIE IENH H3Yy4eHUS
¢u3MKU Ha YpOBHE CpelHero odiiero o0pa3oBaHus, IUIAHUPYEMBIE PE3YIIbTAThHI
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 PEIMETHbIE Pe3yIbTaThI 110 ToJjaM 00y4eHHUS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam 00y4eHuUs.

dusnka Kak Hayka O Hambojee OOIIMX 3aKOHAaX IPUPOJbI, BBHICTYIAs B
KayecTBe Y4YyeOHOro IpeJMeTa B IIKOJE, BHOCHUT CYIIECTBEHHbIM BKJIaJ B
cucteMy 3HaHuUM 00 okpyxatomiem wmupe. LkonasHBIH Kypc Qusukn —
CUCTEMOOOpPA3yIOIUN  JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
IOCKOJIBbKY (PU3MUYECKHE 3aKOHBI JIe)KAT B OCHOBE IIPOLIECCOB M SIBICHHI,
U3y4aeMbIX XUMHEH, Owojorueit, usnuecko reorpadueil U acTpPOHOMHUEH.
Hcnonp30BaHUEe U aKTUBHOE NpPUMEHEHUE (PU3MYECKUX 3HAHUM OIpeaenseT
XapakTep U Pa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUMH B cdepe HSHEPreTHKH,
TPAHCIOPTa, OCBOEHUSI KOCMOCA, IMOJYyYEHHs HOBBIX MAaT€pPUAJIOB C 3aJaHHBIMU
cBolicTBaMu ® Apyrux. M3ydeHwe (PU3MKK BHOCHUT OCHOBHOM BKJIQJ B
(GopMupoBaHUE E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa OO0yyarolmuxcs, B
(¢opMupoBaHue yMEHHUH MPUMEHATh HAy4YHbIH METOJ IMO3HAHUS MpU
BBINIOJIHEHUH UMH Y4€OHBIX HCCIIEOBaHU.

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

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KypcC SIBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3lesioB (PU3MKH, BKIIOUAET
KaK BOTPOCHI KJIACCHYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoesn cenepanusayuu. B cooTBeTCTBUU € HEl Marepuan Kypca (U3HKH
o0beMHEH BOKPYr (u3nueckux Teopuid. Beaymum B Kypce sBusercs
(dopmMupoBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
ToJIe.

Hoesa cymanumapuzayuu. EE peanuzanus NpeaIosiaraeT HCIOJIb30BaHUE
FYMaHUTapHOr0 MOTEHUHaNa (PU3HUECKON HAYyKU, OCMBICICHUE CBSI3U Pa3BUTHUS
bu3uKn C pa3BUTHEM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUYECKUMHU,
HPaBCTBEHHBIMH M 3KOJOTMYECKHUMH MPOOIEMaMH.



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

Hoes »osxonocuzayuu peanusyercs MNOCPEIACTBOM BBEIEHHUS 3JIEMEHTOB
collep KaHMs, TOCBAMIEHHBIX SKOJOTUYECKHM TIpOoOJIeMaM COBPEMEHHOCTH,
KOTOPBIC CBS3aHBI C PA3BUTUEM TEXHUKHA M TEXHOJIOTHH, a TaKkKe 00CYXICHHS
npoOjieM  palMoHANBHOTO  MPHPOAONONIB30BaHUS W IKOJOTHUECKON
0€30MacHOCTH.

CTep >XKHEBBIMH 3JIEMEHTaMHU Kypca (PM3WKH Ha YPOBHE CPEIHET0 OOIIero
oOpa3oBaHus SIBISIIOTCSA PU3NYECKUE TEOpUH ((POpMUPOBAHUE TTPEACTABICHUM O
CTPYKTYpE TIOCTpOCHUS (PU3NYIECKO Teopuu, poi (yHIaMEHTAJIBHBIX 3aKOHOB
U TPUHIWIIOB B COBPEMCHHBIX TMPEACTABICHUSAX O TPUPOJC, TPaHUIAX
NPUMEHUMOCTH TEOPHM, JIJI1 OINHUCAHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CHCTEMHO-/ICSITCIIBHOCTHRIM TOAX0 B Kypce (HU3UKH peaTu3yeTcs
OpeXxae BCEro 3a CYET OpraHM3alli AKCIEPUMEHTAIbHOW ACSITeNbHOCTH
oOyuvaromuxcs. /s 6a3oBoro ypoBHsA Kypca (U3UKH — OTO HMCIOJIb30BAHHE
CUCTEMBbI (POHTATBHBIX KPATKOBPEMEHHBIX 3KCIEPHUMEHTOB M J1a0OpPaTOPHBIX
paboT, KOTOphle B TporpaMme Mo (u3uke OOBEIWHEHBI B OONIUH CIIHMCOK
YUCHUYECKUX TMPAKTUYCCKUX paboT. BelmenecHue B yKa3aHHOM TIEpPEYHE
Ja00paTOPHBIX PabOT, MPOBOJIUMBIX 1T KOHTPOJIS M OICHKH, OCYIICCTBIISCTCS
y4yacTHUKaMu  00pa3oBaTENILHOrO IMpoIecca MCXOAs M3  0COOeHHOCTen
IUTAHMUPOBAHUS W OCHAIleHUs KaOuHeTa ¢u3mku. [Ipm 3TOM obecrieunBaercs
OBJIaJIeHNE OOYyYaIOIIUMHCS YMEHUSMHU TPOBOAUTH KOCBEHHBIE H3MEpPEHUS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (DU3MYECKUX BEITUYHH M MOCTAHOBKY OIIBITOB IO
IPOBEPKE MPEAJIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHHE yACISAETCS PEIICHUIO PACUCTHBIX M KadeCTBEHHBIX
3anay. [Ipu aTOM A1 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCA 3a7]a4H C SIBHO
3aJlaHHON  (U3UYECKOW MOJENbI0, TO3BOJIAIONINE TPUMEHATh U3YYEHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjesia Kypca, Tak U MHTETPUpys
3HaHMSI W3 pas3HbBIX pasfaenoB. JIIs KadyecTBEHHBIX 3a7a4 MPUOPUTETOM
ABJIAIOTCS 3a/JaHusl Ha OOBICHEHHE MPOTEKaHUS (DUINYECKUX SBICHUU W
IIPOIIECCOB B OKPY KAIOIICH KU3HH, TPEOYrolue BbIOOpa (PU3UIECKON MOICIH
JUTSL CUTyaIlu TIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanmsimu PI'OC COO k wmaTtepuanbHO-
TEXHUYCCKOMY OOECIedYeHHI0 Y4eOHOTo Imporiecca 0a3oBBIM YpPOBEHb Kypca
¢u3MKu Ha YpPOBHE CpEIHEr0o OOIIero oO0pa3oBaHUS JIOJDKEH H3y4daThCs B
YCIIOBUSX MPEIMETHOTO KaOuHEeTa (PU3UKHN UM B YCIOBUSX MHTETPUPOBAHHOTO
KaOWHeTa TPEeIMETOB €CTeCTBEHHO-HAYYHOro NHKiIA. B kaOuHeTe Qu3NKu
JOJKHO OBITh HEOOXOIUMOE JTabopaTOpHOE OOOpYIOBAaHWE MJIS BBITIOJHEHUS
YKa3aHHBIX B MpOrpaMMe MO (PU3UKE YYCHHUECKHX MPAKTHYECKUX padoT |
J€MOHCTPALIMOHHOE 000pYyI0BaHUE.

JlemoncTpanmonHoe ob6opymnoBanue QopMupyercss B COOTBETCTBHH C
MPUHIIMIIOM MHWHHMAJIBHON JIOCTATOYHOCTH H O00ECTEeYMBAaEeT MOCTAHOBKY
MEPEUYNCICHHBIX B TpOrpaMMe MO (HU3UKE KIFOUEBBIX JIEMOHCTPALMHA IS
WCCJICIOBAHMUS HW3YYaeMbIX SIBICHHM W TPOIECCOB, HMIUPUYECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHOoe 00OpymOBaHHME [JIsi YUYEHWYECKUX MPAKTHIECKUX padoT
dbopMupyeTCst B BHJIe TEMATHIECKUX KOMIUIEKTOB U 00€CIIeYnBaeTCs B pacuére
OJTHOTO KOMIUIEKTAa Ha JABYX OOyYarOMMXCSA. TeMaTH4eCKhue KOMIUICKTHI
J1a00paTOPHOTO OOOPYAOBAHMS JOJKHBI OBITH MOCTPOEHBI HAa KOMILICKCHOM



MCII0JIb30BaHUU AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.
OCHOBHBIMHM LIEJISIMHU U3yY€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

dbopMHUpOBaHUE HMHTEpPECAa W CTPEMIICHHUS OOYYAIONIMXCS K HAyIHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE WX HWHTEIUICKTYaJBHBIX M TBOPYECKHUX
CIIOCOOHOCTEH;

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

(dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3ysbTaTa U3Y4CHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE YMEHHH OOBSACHATH SBJICHHS C HCIOJb30BAHHEM
(U3HUCCKUX 3HAHWHM M HAYIHBIX JOKA3aTEIbCTB;

(bopMHUpOBaHUE TIPEICTABICHUN O POJIU (GU3UKU IS PA3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH.

JlocTrkeHue 3TUX 1efieil 00ecreunBaeTCs PelIeHUeM CIEAYIOINX 3a/1a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHUM 00  oO0mmx  (QU3HYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpUsAX, BKIKOYas  MEXAHHKY,
MOJIEKYJISIpHYIO (PU3MKY, DJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI acTPODU3UKH;

dbopMHUpOoBaHUE YMEHUN NPUMEHSATh TEOPETUYECKHE 3HAHUSA IS
0oOBbsICHEHHUS (PU3NYECKUX SBICHUW B TMPUPOAEC M M MPUHATHUS
IIPAKTUYECKUX PEHICHUI B IOBCEIHEBHOMN KU3HU;

OCBOEHHE CIOCOOOB pELIEHMs pa3iIMuYHbIX 3aJad C SBHO 3aJaHHON
¢u3nyeckoil MOJENbo, 3ahad, MOJPa3yMEBAIOIIUX CaMOCTOSITENIbHOE
co3zanue (pU3NYECKON MOJeNH, aleKBaTHON YCIOBUAM 3a/1auH;
HOHMMaHue (HU3MUECKUX OCHOB M NPHUHILUIIOB JEHCTBUS TEXHUUYECKUX
YCTPOMCTB M  TEXHOJIOTMYECKUX IPOLIECCOB, HUX BIHAHHUI Ha
OKPYXAIOIYIO CPENY;

OBJIaJICHUE METOJaMHU CaMOCTOSATEIbHOIO TUIAHUPOBAHUS U POBEACHUS
(pu3nYeCKUX IKCIIEPUMEHTOB, aHAIN3a U UHTEPIpEeTaluu HHPOpMaIuy,
OIpPEENEHMS TOCTOBEPHOCTH NIOJYYEHHOI'O PE3ylbTaTa;

CO3aHHUE YCJIOBUI JUTA pa3BUTHS YMEHUU MIPOEKTHO-
UCCIIEOBATEIBCKOM, TBOPUECKON AEATEITLHOCTH.

Ha m3ydenne ¢uszuku (0a30BbI ypOBEHBb) HAa YPOBHE CPEIHETO OOIIETO
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 MepevyeHb JTa0OpaTOPHBIX WU
MPAKTUYECKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JelaeT BBIOOD
MPOBENICHNUS JTA0OPATOPHBIX PA0OT M OMBITOB C YYETOM WHIUBUIYATbHBIX
0CcOOeHHOCTEH 00y4JarommXcs.



COIEPKXAHUE OBYYEHUA
10 KJIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

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

MopenupoBanue Gu3HUECKUX SIBICHUHN U npolieccoB. HayuHble runotessl.
duznyeckue 3aKOHbl M TEOpPUH. ['paHUIBl TNPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [IpuHIIUII COOTBETCTBUSI.

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

Jlemoncmpayuu

AnanoroBele ¥ IUGPOBBIE HM3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

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

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

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

CBoboaHoe mazieHre. Y CKopeHre CBOOOTHOTO IMaICHHUS.

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

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

Jlemoncmpayuu

Monenb CHUCTEMBI OTCYETA, WJUTIOCTpAITUs KMHEMaTHYECKUX
XapaKTEPUCTHUK JIBUKCHHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

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

N3mepenne yckopeHust CBOOOTHOTO ITaICHUS.

HanpagneHnne ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3yyeHne HEpaBHOMEPHOTO  JBMXKEHHS C  LEJIBK0  ONPEACICHHS
MTHOBEHHOW CKOPOCTH.

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

N3ydeHne nBUKEHHS MapuKa B BA3KOUW )KUIKOCTH.

N3yuenue nBuxeHus tena, OPOIIEHHOr0 TOPU30HTAIIBHO.



Tema 2. /lunamuka

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

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

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

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

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

[TocTtynaTenpHOE U BpamaTeabHOE ABMKEHUE a0COIIOTHO TBEPIOTO Tea.

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

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

Llemoncmpayuu

SIBrieHNE MHEPLIH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CioxxeHue Cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U MaJICHHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKECHUS.

VYcnoBus paBHOBecus TBEpIOTo Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

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

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tejla, HWMEKOIIETO OCh
BpalICHUS.

Tema 3. 3akonvl coxpanenusn 6 mexaHuke

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

PaGota cuiibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi maTepuainbHOW Touku. Teopema 00 M3MEHEHHH
KUHETHUYECKOU SHEPTUH.

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

[loTennmanpHple W HEMOTEHIMANbHBIE  cuUibl.  CBsS3pb  pabOTHI
HEMOTCHUUAIBHBIX CHJI C U3MEHEHUEM MEXAaHWUYECKOW SHEPTHU CUCTEMBI TEI.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.



PeaxtuBHOE IBUXKEHUE.

[lepexoa mOTeHUMATBbHON SHEPTUN B KHHETHUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYToro yAapa ¢ MOMOIIbIO ABYX OJAMHAKOBBIX
HUTSHBIX MasTHUKOB.

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

Paszpnen 3. MouiekyisipHasi pU3NKa M1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

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

TennoBoe paBHoBecue. Temnepatypa u €€ wusMmepenue. Illkana
temnepatryp Llenbcus.

Mopgens wuaeanbHoro raza. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KUHETUYECKON TEOpHUM HACAIbHOTO raza. AOCONIIOTHas TeMIlepaTypa Kak Mepa
CpeHEe KMHETHMYECKOW SHEPruM TEIUIOBOTO JBMKEHHUs vacTull raza. Illkama
temnepatryp KensBuna. ['a3oBble 3akoHbl. YpaBHeHHUEe MeHaeneeBa—
Knaneiipona. 3akon JlaneroHa. M3omnpoiiecchl B UaeaabHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. [ paduyeckoe TMpeACTABICHHE H30IMPOILIECCOB:
U30TepMa, U30X0pa, n3odapa.

TexHuueckne yCTpOMCTBA MU MPAKTUYECKOE IPHUMEHEHUE: TEPMOMETP,
OapomeTp.

Ilemoncmpayuu

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

OmnbiTel 0 U Gy3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUSI.

Mopnaens onbita ITepHa.

OnbIThI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIONIME YPaBHEHHE COCTOSIHUSI HJEalbHOTO Tasa,
U30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3yxa B KJJACCHOW KOMHATE HAa OCHOBE U3MEPEHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCHUMOCTM  MEXKIY  apaMeTpaMH  COCTOSIHUSA
Pa3peKEHHOrO rasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMmoanHamuueckas cucTeMa. BnayTpennss JHEPTUs
TEPMOJAMHAMUYECKON CHUCTEMBI U CHOCOOB €€ u3MeHeHus. KoiamdecTBo
TEIJIOThl U paboTa. BHYTpeHHsisi 3HEprusi OJHOATOMHOIO HJICAIbHOIO Tra3a.
Buzael Temonepenadn: TEIIONPOBOIHOCTh, KOHBEKLINS, U3IyUYEHUE. Y IebHAs
TEIIOEMKOCTh BellecTBA. KOIMYeCcTBO TEMIOTHI PH TEILIONEpEIaye.



[lonsitue o0 agmabatHOM mporecce. [lepBblii 3aKOH TEPMOJMHAMUKH.
[IpumeHeHue mepBOro 3aKoHa TEPMOJUHAMUKH K H3ompolieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

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

TemmoBble  MamuHbL.  [IpUHIUIBI  JEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi PHEpruM B TEIUIOBBIX MamiunHax. Koad@uiueHT mone3Horo
nevctBus TerioBod mamuHbl. [lukn KapHo u ero kosd@uiiueHT mosie3HOro
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETLNTIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA MU NPAKTUUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOIUIbHUK, KOHIAUIIUOHED.

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  (TemmepaTrypbl)  Tela  IpHU
TEIIonepe1aye.

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

Mopaenn mapoBoil TypOWHBI, JBUTATENII BHYTPEHHETO CropaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHOM TEMIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanus eeuwiecmea. Pazoevie nepexoonl

[Tapoobpa3zoBanue u koHneHcauus. Mcnapenne u kunenue. AOComOTHAs
U OTHOCHUTENbHAs BIAXHOCTh BO3Ayxa. HacklmeHHbll nap. YaenpHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tépnoe teno. Kpucrammmueckue u aMop@Hbie Tena. AHH3OTPOIUS
CBOMCTB KpucTtaimioB. JKuakwe kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBnenue u kpucTaaIu3anus. Y aenbHas TemioTa miasienusa. Cyonumarus.

VYpaBHeHHUE TEIIOBOTO OanaHca.

TexHuueckne ycTpoOWCTBA U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJYYEHUSI COBPEMEHHBIX MATEPUAJIOB,
B TOM YHCJIE HAHOMATEPHaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCcTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAUHAMHUKA

Tema 1. dnekmpocmamuxa

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

BzaumopeiictBue 3apsgoB. 3akoH Kynona. ToueuHbll »ieKTpUyYECKUit
3apsa. Dnekrpudeckoe nose. Hanpssk€HHOCT anekTpudeckoro moist. [IpuHnnn
CyHEPIIO3ULUHU AIEKTPUUECKUX MIOJIEH. JIvann HaIpPSHKEHHOCTH
BJIEKTPUYECKOTO TTOJIS.



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

DIIEKTPOEMKOCTb. Konpencarop. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apssKEeHHOTO KOHIEHCATopa.

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

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUII JEUCTBUS DIIEKTPOMETpA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMANIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIeHCATOpa.

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-niepexosa. [lomynmpoBogHUKOBBIE 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,
OMoJ0ruu, XUMHUH, reorpaduu U TEXHOIOTUH.

Meosicnpeomemnvle nonamus, CBI3aHHBIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAYYHBIH (akT, runoTe3a, pu3nyeckas BeITUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: pellleHHe CHCTEMbl 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 JABI)KEHHE B JKUBOM mpupone, Auddysus,
OCMOC, TEIUIOOOMEH HBBIX OPraHW3MOB (BUABI TEIUIONEpEeaaud, TEIIOBOE
paBHOBECHE), DJIEKTPUUECKUE SBJICHUSI B )KUBOI MPUPOJIE.

Xumus: NUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE aTOMOB U MOJEKYI,
MOJIb BEILECTBA, MOJSIpHas Macca, TEIUIOBBIE 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, NOALIMIIHUKH, HMCIIOJb30BAHHUE 3aKOHA COXPAaHEHHUs
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET U JPYrue), IBHUraTellb BHYTPEHHETO
CropaHusi, napoBas TypOWHA, OBITOBOW XOJOJWIbHHMK, KOHIUIMOHED,
TEXHOJIOTMM  TOJNy4EHUS COBPEMEHHBIX MAaTepuajgoB, B TOM  4YHUCIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTMH,  JJIEKTPOCTATHYECKAas  3allMTA,
3a3eMJICHUE ANEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTED,
AJIEKTpOHArpeBaTeiabHble  MPHOOPBI,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
raJbBaHUKa.

11 KIIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Maznummnoe none. In1eKmpomacHUMHAA UHOYKUUA

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

MarnutHoe 1oJie TPOBOJHMKA € TOKOM. KapThHa JHWHWUNA WHIYKIAU
MarHuTHOTO TOJIS JJIMHHOTO MPSAMOIrO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOT'O



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

Cuna AMnepa, €€ MOJlyJIb U HalPaBJICHHUE.

Cuna JlopeHua, €€ MOIynb W HampapiieHUE. J[[BH>KeHUE 3apsiKEHHOU
YacTHIIbl B OTHOPOJIHOM MarHuTHOM mose. Pabota cuinbl Jlopenia.

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

BuxpeBoe snekTpuueckoe mnoje. DIEKTPOABWKYIIAS CUJla UHAYKIIUU B
MIPOBOJHUKE, IBUKYIIEMCS MTOCTYNATEILHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

IIpasuno Jlenua.

NHOyKTUBHOCTh. SIBlIEeHME CAaMOMHAYKIUU. OJEKTPOABHKYIIAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHbBIC
MAarHMuThl, SJICKTPOMArHUTHI, DJIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTapPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOIO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIUA MarHUTHOTO TIOJISI.

B3aumopelicTBue ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHnE AIEKTPOMArHuTHOW UHAYKIIUU.

[IpaBuiio Jlenna.

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

SIBieHre CaMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOM UHYKIIHAH.

Pasnen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoOMaZHUMHbLE KOJ1€DAHUA

Konebarenbnass cuctema. CBoOOAHBIE MEXaHUYECKHE KOJIeOaHMUS.
[Mapmonunyeckue konebanus. Ilepuon, yactora, amruTyaa u ¢asza KoaeOaHuil.
[TpyxuHHBII MAasiTHUK. Marematnueckuii MAasiTHUK. YpaBHeHue
rapMoHUYecKux Kkonebanuii. [IpeBpareHue HSHEPrUuM MPU 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  3aTyxallMX  KojeOaHUsIX.  BbIHYXJeHHbIE
MexaHnueckue KojeOanusa. Pe3onHaHc. BbIHYXJEHHBIE 3JIEKTPOMATrHUTHBIC
KoJieOaHus.



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

TpaucdopmaTtop. [IpousBoacTBo, neperaya U notpebieHue
ANEKTPUYECKOW  DHEPrUU. OKOJOTMYECKHME PUCKM TPU  IPOU3BOICTBE
anekTposHeprun. KynbTypa UCHONb30BaHUS 3JEKTPOIHEPIHH B MOBCEIHEBHOU
KU3HU.

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

Jlemoncmpayuu

HccnenoBanne nmapameTpoB KoJeOaTENbHOM CUCTEMBI (MPYKUHHBIA WA
MaTEMaTUYECKUN MASTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue cBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

Ha6monenue pe3oHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCHMOCTH CHJIBI TOKAa M HANPSDKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mociieoBaTENbHOM COEIMHEHUU PE3UCTOpa, KaTyIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JEKTpOoTepeadH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HccnenoBanne 3aBUCMMOCTH MEPHOJa MalbIX KOJEOAHHWM Ipy3a Ha HUTU
OT JIJIMHBI HUTU U MACChI rpy3a.

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

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNIHbBLE 60TIHbL

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 DJIEKTPOMArHUTHBIX
BOJIH. B3aumuas opuenrtanus BekTtopoB E, B, V B snekTpoMarHuTHONW BOJIHE.
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH: OTpaKEHUE, MPEIOMIICHUE, MOJISIpU3aLIUs,
mudpakuus, uarepdepenius. CKopocTh 3JEKTPOMArHUTHBIX BOJIH.

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

[TpuHUMIIBI paguOCBA3U U TeIEBUICHUS. Panuonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckre yCTpONCTBAa M NPAKTHYECKOE MPUMEHEHUE: MY3bIKaIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JTUAarHOCTUKA B TEXHUKE M MEOULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKa.

Habmronenmne oTpakeHus ¥ PEIOMIICHNS MEXaHMYECKUX BOJIH.

Hab6mronenne naTepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

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



HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPaKEHUE,
npesioMJIeHUe, Noaspu3anus, 1udpakums, “HTepPepeHIus.

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 cBera. 3aKOHBI TMPEIOMJIEHUS CBeTa. AOCONIOTHBIN
rokasaress npesoMiieHus. Ilonnoe BHyTpeHHee oTpaxenue. [IpenensHbiin yrou
MOJTHOTO BHYTPEHHETO OTPAKECHMUS.

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

ColOuparomue W paccewBaroIlive JUH3bl. ToHKas mauH3a. DOKycHOE
paccTOsSiHUEe U ONTHYECKasl Cujia TOHKOW JUH3BL. [locTpoeHune n3oOpakeHuil B
cOOMparOIIMX W  pacceuBarOIIMX JuH3aX. DopMmyna TOHKOM  JIMH3BI.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenesnbl NPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. Mutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOIIOIEHUST MAaKCUMYMOB M MHHUMYMOB B HHTEpP(hEpPEHIIMOHHOU
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

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

[TomHOE BHYTpEHHEE OTpaxkeHue. Mojiesib CBETOBOIA.

HccnenoBanne cBOMCTB M300payKeHUN B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOona.

Ha6monenne naTepdepeHnm cBeTa.

Ha6monenune nudpakuuu cBera.

HabGmronenue nucrnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOUILIO MPU3MBI.

[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 ClIeNMAJBHON TEOPUU OTHOCUTEIBHOCTH
['paHubl NTPUMEHHMMOCTH  KJACCHYECKOM  MexaHuku. lloctysatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIINI OTHOCUTEIIbHOCTH DUHILTEHHA.
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 SHEpruM (QOTOHA C €ro 4YacTOTOM.
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 JCUCTBHUE CBETA.

TexHu4eckne yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: (OTODIEMEHT,
doTongaTuuk, 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. OnbiTel Pe3epdopra no paccessHuIo o -4acTHII.
[Inanerapnas moxaens aroma. [loctymatel bopa. U3nyueHue u morionieHue
(OTOHOB TIPU TIEPEXOJIe aTOMa C OJIHOI'O YPOBHS DHEPruu Ha Apyroi. Bujbr
cniekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOA.

BonnoBeie cBoiicTBa yactun. Bomnbel ge bpois. KopnyckynspHo-
BOJIHOBOM Jyallu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYCHHE.

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

Jlemoncmpayuu

Mognens onsita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HalGmonenne muHEMYaThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HaGmonenne nmuHeMvaToro crekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTBI, JIOKa3bIBAIOIINE CIIOKHOCTh CTpoeHus sifpa. OTKphITHE
pagnoakTuBHOCTH. OmbiTel  Pesdepdopma 1o  ompeneneHur0  cOCTaBa
paanoakTuBHOTO wu3mydeHusi. CBoiicTBa anbda-, Oera-, ramma-u3IydeHUs.
BnusHue paarioakTHBHOCTH Ha KMBbIE OPTraHU3MBI.

OtkpeiTHE IpoTOHA U HelTpoHa. HykiionHas mozens siapa ['eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uncio sajapa. M3otomnsl.

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

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

S nepHble peakunu. Jlenenue u cUHTE3 S€EP.

Anepubiii peaktop. TepmosinepHblii cuHTe3. IIpobieMbl U TEPCIEKTUBBI
SIEPHOMN IHEPTETUKU. DKOTOTUUECKHUE ACTIEKTHI SAEPHON IHEPTETUKHU.

DiieMeHTapHbIe YacTULbl. OTKPBITUE ITO3UTPOHA.

Metobl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHII.



@OyHaaMeHTaJdbHble B3aUMOJEHCTBUA. EMUMHCTBO (hU3MUECKOM KapTUHBI
MHpa.

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

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTOrpadusm).

Paszzgen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

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

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

CosniHeuHas cucTeMa.

Connue. ConHeuHast akTUBHOCTh. McTtouHuk sHepruu CojnHia U 3BE3.
3BE3/bI, MX OCHOBHBIC XAPAKTEPUCTUKH. JlnarpaMma «CHEKTpaJIbHBIN KJacCc —
CBETUMOCTB». 3BE3/bI IIABHOM MOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOW MOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHuE
3BE31. COBpPEMEHHBIE MPEICTABICHUS O MPOUCXOXKAECHUMU U 3BoJonMu CoJHIa
U 3BE3J. DTallbl )KU3HU 3BE3]I.

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

Bcenennas. Pacmmpenne Bceenennoi. 3akon Xa006ma. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PenkToBOE M3ITyUEHHE.

MacmraOHas cTpyktypa Beenennoit. MeTtaraiaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaGmronenus HEBOOPYKEHHBIM rJ1a30M c UCITIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUJIOKEHUW 1T OTpEENICHHs] TIOJOKEeHUS HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/11si CeBepHOro MOoNyIapus u
SIPKUE 3BE3MBL.

Ha6monenus B Teneckon JIyHsl, miianet, Miteunoro IlyTwu.

O600maromnee NOBTOPEeHUE

Pons ¢u3umkum w acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIIMANIbHON M 3TUYECKON cdepax AesTEIBbHOCTH YeNOBEKa, POJb M MECTO
GU3MKH W acTPOHOMHHM B COBPEMEHHOW HAydYHOW KapTHHE MHUpPa, pOJIb
¢dusnueckoit Teopun B GOPMUPOBAHUU TPECTABICHUIN O (GU3HUECKON KapTHUHE
MHpa, MeCTO (U3MUECKOW KApTUHBI MHUpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEJACTABICHUN O IIPUPOLE.

Me:xknpeaMeTHbIe CBA3H

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 11 kilacce ocymiecTBisercs ¢
YYETOM COJIEPIKATENBHBIX MEXKIPEAMETHBIX CBSI3€M C KypCaMH MATEMAaTHUKH,
Oumonoruu, XuMuwu, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemuvle nonwsimust, CBSI3aHHbIE ¢ U3YYEHUEM METOJ0B HAYUYHOTO
MO3HAHUSA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a, (U3NUecKasi BEIMYWHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHUE CHCTEMBI YPABHEHUM, TPUTOHOMETPUUYECKUE
byHKIMH: CUHYC, KOCHUHYC, TaHI'€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIAECTBO, BEKTOPBI U UX MPOEKIUHA HA OCU KOOPAWHAT,



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

Buonoeus: »nexTpudeckue SIBIECHMs B JKUBOM INPUPOAE, KOJeOaTeNIbHbIE
IBWKEHHUS B JKUBOW NPUPOJE, ONTUYECKUE SBIEHUA B KUBOM MNPHUPOJE,
NENCTBHE PAaIUALIMU HA KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHME aTOMOB M MOJIEKYJ, KpPHUCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJN, MEXaHU3Mbl O0pa3oBaHUs KPHUCTAUIMYECKOW  pPEIIETKH,
CIIEKTpaJbHbIA aHAJIU3.

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

Texnonoeua: JWHHAMA DIEKTPOIEpENad, IEHEpaTop IEPEMEHHOIO TOKa,
ANEKTPOJIBUTATENb, UHAYKIMOHHASA I1€Yb, pajgap, PaAHuONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenepon, CBYU-neuyb, NpoEKIIMOHHBIN annapar, BOJOKOHHAs OINTHKA,
COJIHEeuYHas Oarapesi.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHoOro mpeamera «®du3mka» Ha ypOBHE CpEIHEro OOIIero
oOpazoBanusi (0a30BbIi  ypOBEHb) [OHKHO OOECHEUHUTh  JOCTHIKEHUE
CIICTYIONINX JTUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3yNbTaThl OCBOECHHS ydeOHoro mnpeamera «Duzuka»
JIOJKHBI ~ OTpakaTb  TOTOBHOCTH M CIOCOOHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBAThCSI C(OPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JIMYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHUEHTAIMM, MO3UTUBHBIX BHYTPEHHHX YOEKICHHH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHUHCKOrOo  00IIecTBa,
paclIMpeHue JKMU3HEHHOrO ONbITa U OIbITa [JEATEIbHOCTH B IIPOLIECCE
peanu3aly OCHOBHBIX HAIPABJICHUII BOCHUTATEIBHON NESTEIBHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHUS:

c(hOpPMHPOBAHHOCTh  TPAXKAAHCKOM  TMO3UIUMK  OOydYaromierocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

NPUHITHE TPAIUIHUOHHBIX OOIICYETOBEYECKUX TYMAHUCTUUYECKUX U
JNEMOKPATUYECKNX IEHHOCTEN;

TOTOBHOCTHh BECTU COBMECTHYIO JAEATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
o0IIecTBa, y4aCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YyMEHUE  B3aUMOJEHCTBOBaTbH C  COIMAJIbHBIMHU  HMHCTUTyTaMU B
COOTBETCTBHUHM C UX (PYHKIHSIMU U HA3HAUCHUEM,;

TOTOBHOCTh K TYMaHUTapHOUN U BOJIOHTEPCKOMN JAEATEIbHOCTH;

2)IaTPUOTHYECKOr0 BOCIIUTAHUS ¢

c(hopMUPOBAaHHOCTH POCCUHCKOU rpakIaHCKOU WJIEHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH DU3HKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOopMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MTOBEICHNUS;



CIIOCOOHOCTh OLIEHMBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PELIEHUS,
OPHUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTUA YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMUYUBOTO OYyAYyLIEro;

4)3CcTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOUYas OSCTETUKY HAay4dHOTO
TBOPUYECTBA, MPUCYLIErO (PU3NUECKOIN HAYKE;

5)Tpy10oBOro BOCIMTAHMS:

UHTEpPEC K pa3InyHbIM cepam npodhecCuOHaATbHON NeATeTbHOCTH, B TOM
quclie CBA3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEpUIaThb OCO3HAHHBIN
BbIOOp Oyaymiedt mpodeccuu W peasu3oBbIBaTh COOCTBEHHBIE JKHU3HEHHbBIE
IUIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHUIO M CaMOOOpPa30BAHUIO B
00nacTH (pU3MKHU Ha NPOTSHKEHUU BCEH KU3HU;

6)3K0JI0rHYeCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYphl, OCO3HaHHE TJI00aJTbHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYULIECTBIICHUE ICWCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LEJEH YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

paclIMpEHUE OMNBITA JIESITENIBHOCTH 3KOJIOTMYECKOW HAMNpPaBIEHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7)IIeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3MUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITENIbHOCTH, FOTOBHOCTH B IIPOIECCE
u3ydeHus: (U3MKKA  OCYIIECTBIATh MPOEKTHYIO H  HMCCIEIOBATEIBCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHSI
Ba3oBble JJoruueckue JelcTBUA:
CaMOCTOSITETbHO  (OPMYJIHUPOBATh W aKTYaJU3HPOBaTh MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENICNIATh IEJIM JIeITCIIPHOCTH, 3aJlaBaTh HapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBIABJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B paccMaTPpUBAECMbBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMCIOIITUXCS
MaTepHaIbHbIX U HEMaTEpUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JICSITEIBHOCTb, OIICHUBATh COOTBETCTBHUE
pe3yJbTaTOB IIEJISIM, OLICHUBATh PUCKH MOCJICICTBUM €SI TEILHOCTH;
KOOPAWHUPOBATh M  BBINOJHAT, pabOTy B YCIOBUSX PEaJbHOrO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble uccienoBaTebCKHeE AeliCTBUA.
BJIaJICTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMU U METOAAMHU
buznuecKon HAYKH;
BJIQJICTh ~ HABBIKAMU  y4EOHO-HCCIIEIOBATEIbCKOM M IPOEKTHOM
NeATeIbHOCTH B 00JacTH (U3MKHU, CIIOCOOHOCTbIO M TOTOBHOCTBIO K



CaMOCTOSITEJIbHOMY  TOMCKY  METOJOB  pelIeHUs 3a7ad  (PU3HYECKOro
coJiep KaHusl, IPUMEHEHHIO PAa3IMYHbIX METOJO0B MMO3HAHUS;

BJaJE€Th BHUJAMU JCATEIBHOCTU MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpNpEeTalny, MNpeoOpa3oBaHUI0 W TMPUMEHEHHUIO B Pa3IMYHBIX Y4YEOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (DU3HKHU;

BBISIBJISITh MPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJlU3UpOBATH 3ajady,
BBIIBUT'aTh TUNOTE3y €€ PEIICHUs, HAaXOAUTh apryMEHThI JUJIS J10Ka3aTelbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MMapaMeTPbl U KPUTEPUU PEILICHUS;

aHANIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHUs 3aJaddl pe3yibTaThl,
KPUTUYECKH OLEHUBATh HMX JOCTOBEPHOCTb, MPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCIIOBUSX;

CTaBUTh U (POpMyNIHpPOBaTH COOCTBEHHBIE 3a/Jauyd B 0O0pa3oBaTENbHOU
JEeSTENbHOCTH, B TOM YUCJIE MPU U3YYEHUU (HUBUKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TMEpPEHOCUTh 3HaHUSA 1O (U3MKE B MPAKTHUECKYIO 00J1acTh
KU3HEEATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJICH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHHUS.

Pab6ora ¢ undgopmanmeii:

BJIa/IeTh HAaBBIKAMU MOJNY4YeHUsI MHPOpMALUU (PU3NYECKOTO COACpKaHUS
U3 UCTOYHUKOB PAa3HBbIX TUIOB, CAMOCTOSITEILHO OCYIIECTBIISITh MOUCK, aHAIIU3,
CUCTEMaTH3alMI0 U UHTEPIpETauio HHOOPMAIIMN Pa3IMYHBIX BUAOB U (opM
IpEeCTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJIb30BaTh CPEACTBA HH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B pEUIEHMH  KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPTraHM3aLMOHHBIX 3a/lay ¢ COONIOICHUEM TpeOOBAaHUN 3PrOHOMUKH, TEXHUKH
0€30MacCHOCTH, TUTHEHBI, PECypcocOepeKeHMs], IPaBOBBIX U ATHUUECKUX HOPM,
HOpM HMH(GOPMAIMOHHON O€30ITaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEp’KaHUs B Pa3IMyHBIX (popmaTax C
yuyéTOM Ha3HaYeHHs MHPOpMAMU U LEJeBOM ayauTOpuu, BbIOMpas
ONTUMANIbHYIO (HOPMY MPECTABICHUS U BU3yaJIU3AlIUH.

KoMMyHuUKaTHBHbIE YHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYIIECTBIIATh OOIIEHWE Ha ypokax (HU3MKKM W BO BHEYPOUYHOU
NEeATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyalldii HW CMATYaTh
KOH(DITUKTHI;

Pa3BEPHYTO M JOTUYHO W3JIAraTh CBOIO TOUKY 3PEHUS C MCIOIb30BAHUEM
S3bIKOBBIX CPEJICTB;

NOHMMAaTh W  HKCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHJMBUAYaIIbHOU PaOOTHI;

BBIOMpATh TEMATHKY W METOJbI COBMECTHBIX JEUCTBUI C y4€TOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO UJ€HA KOJIJIEKTHBA;

OpUHUMATh 1EIM COBMECTHOM JAESTEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JIEMCTBUA IO €€ JOCTHKCHHUIO: COCTABJATH IUIAH JEUCTBHM,
pacrpenensTh poju C Y4ETOM MHEHHUH YYaCTHHUKOB, OOCYXIaTh PE3YJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KA4e€CTBO CBOETO BKJIAJa M KaXKJIOr0 y4YacTHHMKAa KOMaHJIbl B
001U pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;



npeajiiaratb HOBBIC IIPOCKTBI, OLOCHUBATL HJACHU C IMO3MIHWH HOBU3HLI,
OPUTIHHAJIBHOCTH, Hp&KTH‘-ICCKOfI 3HAYUMOCTH,

OCYHCCTB/IATh IMO3UTHBHOC CTPATCTUYCCKOC IIOBCACHHUEC B PA3JIMYHBIX
cuTyalusax, MposABJISITb TBOPUCCTBO U B006pa)KGHI/Ie, OBITH HWHHUITUATUBHBIM.

PeryjasiTuBHbIE YyHUBepcaJIbHbIEe Y4eOHbIE 1eHCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYHIECTBJISITh  MO3HABATENIBHYIO  JICSITEILHOCTh B
obmactu (U3MKM U ACTPOHOMHH, BBISBIATH MPOOJIEMbl, CTaBUTh W
dbopmynupoBaTH COOCTBEHHBIC 3a]aUH;

CaMOCTOSITEJILHO COCTABJISATH IJIAH PEIIECHUS] PACYETHBIX U KAYECTBEHHBIX
3a/1a4, TUIAaH BBITIOJIHEHUS TPAKTUYECKOW paboOThl C y4ETOM HMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHHH;

JlaBaTh OIIEHKY HOBBIM CUTYAaIlUsIM;

pacuiupsiTb ~ paMKd  y4yeOHOTO TMpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHN I,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, OpaTh Ha cebOs
OTBETCTBEHHOCTbH 3a PEUICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT,

crocoOCTBOBaTh (hOPMHUPOBAHUIO U TPOSBICHUIO SPYAUIIMH B 00JIacTH
(bU3MKH, TOCTOSHHO TIOBBIIIATh CBOM OOpa3oBaTEeNBHBIA M KyJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJIEKT:

JaBaTh OLICHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITENBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJe€Th HABBIKAMHM II03HABATENbHOW pedJeKCHH KaKk OCO3HAHUs
COBEpPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB U
OCHOBAHMU;

UCIIONIb30BaTh NpUEMBI pedIeKCUH Il OLIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKUM M CBOEBPEMEHHO IMPUHUMATh PEIICHUS MO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX IpPU aHAJIU3€ pEe3yJIbTaTOB
NEeATEIbHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M apryMEHTbl JPYTrUX IpPU aHAJIU3€ pPEe3yJIbTaTOB
NEATENbHOCTH,

NpU3HABATH CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B nponecce nocTrReHNs TMYHOCTHBIX PE3YJABTATOB OCBOCHUS IIPOTPAMMBI
no (u3MKe s YpOBHSA CpEIHEro oOmero ooOpa3oBaHusS y OOyYaroImIMXCs

COBEPIICHCTBYETCS IMOIIMOHAITEHBIH WHTCIUICKT, IIPEIIOJIAT AFOIIN T
c(hOpMHPOBAHHOCTH:
CaMOCO3HAHUS,  BKJIFOYAMOMIETO  CIOCOOHOCTh  IOHUMAaTh  CBOE

AMOIMOHAIBHOE COCTOSIHHE, BHUJAETh HAINpaBJI€HUS pa3BUTUSA COOCTBEHHOMU
AMOIMOHAIBHOM C(hepbl, ObITh YBEPEHHBIM B CEOE;

CaMOPETYJIMPOBAHsI, BKIFOYAIOLICTO CAMOKOHTPOJIb, YMEHHE NMPHHAMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJACHUE, CIOCOOHOCTh AaJalNTHUPOBATHCS K
OMOIMOHATBLHBIM HW3MEHEHHUSIM W TPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;



BHYTPEHHEN MOTHUBALIUU, BKIIOYAIOIICH CTPEMIICHUE K JOCTUKEHUIO LEIU
U yCIIeXy, ONTUMU3M, HHULIUATUBHOCTb, YMEHUE AEHUCTBOBATH UCXO U3 CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIONIEH CIMOCOOHOCTh IMOHMMATh 3MOLIMOHAIBHOE
COCTOSIHUE JApPYIMX, YUYUTHIBaTh €ro TMpH OCYIIECTBICHUU OOIIEHUS,
CIIOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTh  BBICTPauBaTh
OTHOIIEHUS C APYTUMH JIIOJAbMH, 3a00TUTHCS, NPOSBIATH MHTEPEC U Pa3pelliaTh
KOH(DJIUKTBHI.

NPEAMETHBIE PE3YJIbTATHI

K xoniy obyuyenuss B 10 kJjiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATH Ha MPUMEpPAX POib U MECTO PU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW Hay4HOW KapTHUHBI MUpa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOM JESITEIILHOCTH JIOCH;

YUUTHIBATh TPAHUIBI NPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJIEICH:
MaTepHualibHas TOYKa, WHEpIHalbHAasg cHCTeMa OTCYETa, aOCONIOTHO TBEPAOE
TEJO, UJICATbHBIM Ta3, MOJIEIM CTPOEHUS Ta30B, KUAKOCTEH M TBEPIBIX Tel,
TOUYCYHBIN PJIEKTPUUECCKUHN 3apsi/] IPU pelieHuH GU3NIECKUX 3a/1ay;

pacno3HaBaTh (uU3MUYECKHE SIBIEHUSA (MPOLECChl) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYJISPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA W  DJJEKTPOAUHAMHUKH: PpPaBHOMEPHOE U  PaBHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JABMKEHUE, CBOOOJHOE TAJEHUE Tel, JBMXKEHHE TI0
OKPYXHOCTH, HWHEpIUs, B3auMojencTBue Ten, auddysus, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUE 00BbEMaA Tel IpH
HarpeBaHuM (OXJaXKJIEHUU), TEINIOBOE PAaBHOBECHE, MCIApEHHe, KOHEHCAIIHS,
IUIaBJICHUE, KpUCTAIIM3AalUsl, KHUIIEHWE, BIJIA)XHOCTh BO3AYyXa, IOBBIIICHUE
JNABJICHUS Ta3a IpPU €ro HArpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXKIY
napaMeTpaMHd COCTOSIHMSL Ta3a B H30Mpoleccax, dJIEKTpu3auus Tell,
B3aNMOJICVICTBUE 3aPAI0B;

OINKCHIBATh MEXAHMYECKOE JIBUKEHUE, UCTIONB3YSl (PU3NUECKUE BETUUHHBI:
KOOpJIMHATa, MyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMIIyJIbC ~ TEla, KWHETUYECKas  dSHEprusi, IMOTEHUUaJbHas  SHEprus,
MexXaHu4ecKkass paboTa, MEXaHWYEeCKas MOIIHOCTh; MPHU OMHCAHUHM MPABUIHHO
TPaKTOBaTh (PU3MYECKUN CMBICT HCHOJIb3YEMBIX BEJIIMYMH, UX O0O3HAUYEHUS U
€AMHUIIBI, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3UUECKYIO BETUUHHY
C ApYrUMU BEJIMYUHAMU;

ONKCHIBATh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBHIE SIBJICHUA,
UCHIONBb3Ysl (U3NYECKUE BEIMYMHBI: JIaBJICHUE Trasza, TeMmIeparypa, CpemHss
KHHETHYECKAsI SHEprus Xa0TUYECKOTO JBUYKEHUS MOJIEKYI,
CPEHEKBAJApaTUYHAsl CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusi, pabota raza, KOd3(Q(PUIMEHT TMONE3HOrO0 MACHCTBUA TEIIOBOTO
JBUTATEIIA;, TPUA ONMUCAHWUU TPABWIBHO TPAKTOBATH (DU3UYECKUN CMBICH
MCIIOJIb3yeMbIX BEIMYWH, WX O00O03HAYCHUS] W €IWHUIIBI, HAXOAUTH (DOpPMYIIHI,
CBSI3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BEIMYMHAM;

ONMCHIBATh  M3YyYEHHBIE  AJIEKTPUYECKHE  CBOMCTBA  BELIECTBA U
AIEKTPUYECKHUE SIBJICHUSI (MPOLECChl), HUCHONb3Yysd (PU3MUECKUE BEIMYHUHbI:
ANEKTPUYECKUM 3apsijl, dJEKTPUUECKOE 110JI€, HAIPSHKEHHOCTD I0JISl, IOTEHLMA,



Pa3HOCTh MOTEHLMAJIOB; NPHU ONUCAHUU NPABWIBHO TPAKTOBATH (PU3HUECKUIL
CMBICT HCTONB3yeMbIX BEIUYHMH, WX OO0O3HAUCHUS W EJAMHMIIbI;, YKa3bIBaTh
(opMyInbl, CBS3BIBAIOIIME JaHHYI0 (PU3WYECKYI0 BEIMYHMHY C JPYTUMU
BEJIMYNHAMU;

aHANM3UPOBATh  (U3UYECKUE TMPOIECChl M  SBJICHHUA, HCHOJb3YA
¢u3nueckre 3aKOHbI U NPHUHIMIBL: 3aKOH BcemupHoro tarotenus, |, 1l u Il
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW HSHEpruu, 3aKoH
COXpaHEHUs] UMIYJIbCca, MPUHIUI CYNEPIO3UINNA CUJI, IPUHIUI PaBHOMPABUS
MHEPIHUAIbHBIX CHCTEM OTCYETA, MOJIEKYJIAPHO-KHUHETUYECKYIO TEOPHUIO
CTPOCHUs BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b CPEAHEW KMHETHUYECKOW DHEPrUu
TEIUIOBOT'O JIBUXKEHUSI MOJIEKYJ C aOCOJIOTHOM TeMIiepaTypol, MepBbli 3aKOH
TEPMOJMHAMUKH, 3aKOH COXpPAHEHHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Kymona,
IPU 3TOM Pa3InyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIPAKCHUE U yCIIOBHSI (TpaHUIbI, 00JaCTH) TIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPHUHIMIBI JCUCTBUS MAIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBUS MX O€30MaCHOTO MCIOJIb30BaHUS
B TIOBCETHEBHOM JKU3HU;

BBITIOJIHATH JKCIIEPUMEHTBI 10 HCCIEAOBAaHUI0 (PU3UYECKHX SIBICHUH |
IPOLIECCOB C MCMOJIB30BAHMEM NPSIMBIX U KOCBEHHBIX M3MEPEHHUH, IPHU 3TOM
dbopmynupoBath mpobiieMy/3aady W THUIOTE3y Yy4YEOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEJI0KEHHOTO 00OpYyIOBaHMS, MPOBOJIUTH OMBIT U
(GopMyTUpPOBATH BHIBOIBI;

OCYILIECTBJIATH TPSMBIC W KOCBEHHBIC M3MEPEHUs (DU3MUECKHX BEIUYHH,
OpU 3TOM BbIOMpaTh ONTHMAJbHBIA CIOCOO M3MEPEHUS M HCHOJIb30BAThH
M3BECTHBIE METO/IbI OLIEHKHU MOIPEUTHOCTEN U3MEPEHMI;

UCCIIEZIOBATh  3aBUCUMOCTH MEXAY (PU3MUYECKMMM BEJIMYMHAMHU C
UCMOJIb30BaHUEM NPSIMbBIX U3MEPEHUM, NPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCUpOBaTh Pe3ybTAThl MOTYYEHHON 3aBUCUMOCTU (PU3MUECKUX BEJIUYHMH B
BUi€ TaOJIML U TpauKOB, J1eJaTh BEIBOJIBI 10 pe3yIbTaTaM UCCIIEIOBAHMS;

co0ro1aTh IpaBuiia 0€30MacHOro TpyJa MpU IPOBEAECHUHN UCCIIEI0BaHUN
B paMKax y4yeOHOIO 3KCIIEpUMEHTa, YYEeOHO-UCCIIE0BATEIbCKON U MPOEKTHON
JESITEIbHOCTH  C  KCIOJIb30BAaHMEM  U3MEPHUTEIBHBIX  YCTPOMCTB |
11abopaTopHOro 0060pyIOBaHHMS;

pemats pacyéTHbIE 3aJaud C SIBHO 3aJaHHOM (PU3UYECKOH MOJEIBIO,
UCNOJb3ys] (PU3NYECKHE 3aKOHbl M IPUHLUIBI, HA OCHOBE aHAIU3a YCIOBUS
3a1a4i BBIOMPATh (U3NYECKYI0O MOJEINb, BBIACIATH (U3MICCKUE BEIMYNHBI U
Gopmysbl, HEOOXOAUMBIE Ui €€ pelIeHus, MPOBOJUTH PACUEThl U OLICHUBATH
peaslbHOCTh MOJIYYEHHOT0 3Ha4Y€HUs (PU3UYECKOI BEININHBI;

peliaTth KayeCTBEHHbIE 3aa4n: BBICTpaNBaTh JOTMYECKH
HEIIPOTUBOPEYMBYIO LIETIOUYKY PACCYKIEHUN C OMOPON Ha W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHMUS,

UCMOJb30BaTh  MPU  pEHIeHMH  y4yeOHBIX  33Jad  COBpPEMEHHbBIE
UHPOPMAIIMOHHBIE ~ TEXHOJOTHMH  JUIsl  TIOHMCKa, CTPYKTYpPHpPOBaHMUS,
UHTEpPIpPETallMd M  TNPEJACTaBICHHs y4eOHOW M HAyYHO-TIOMYJISIPHOMN
uHbOpMaIuy, TOJIYYEHHOW U3 Pa3IUYHBIX HMCTOYHHUKOB, KPUTHYECKHU
aHaAJIM3UPOBATH MOJIy4aeMyI0 HH(POPMAIHUIO;

OPUBOAMTH MPUMEPHl BKJIaJa POCCUHUCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIETO0 MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHUH;

MCIIOJIb30BaTh TEOPETUUYECKHUE 3HAHUA N0 (DM3HUKE B MOBCEIHEBHOMN KU3HU
s obecrieueHus 0€30MacHOCTH  MpU  OOpallleHuH ¢ npudbopamMu U



TEXHUYECKUMHU YCTPOMCTBAMH, ISl COXPAaHEHUS 3I0POBbsl U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TOBEACHHSI B OKPY’KAIOIIEH Cpeie;

paboTaTh B TPYNIE C BBINOJHEHHUEM pA3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYIIbI, PAIMOHAIBHO PACHPEICTIITh OOS3aHHOCTH H
IUTAHUPOBATh  JIEATEIBHOCTh B HECTAaHAAPTHBIX CHUTYaIUsX, aJeKBaTHO
OLICHWBATh BKJAJ KaXJAOTO W3 YYaCTHMKOB TPYIIBl B  pPEIICHHUE
paccMaTtpuBaeMoi mpoOIEMBI.

K xonmy obyuenuss B 11 kJiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y OOYUAIOIINXCS YMEHUI:

JI€MOHCTPHUPOBATh Ha MPHUMEpPaX Poib U MECTO (HU3UKH B (POPMUPOBAHUU
COBpEMEHHOW HAay4YHOW KapTHHBI MHpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B MPAKTHYECKON JESITETbHOCTU JIO/ICH, [IETOCTHOCTh U €AHHCTBO
¢u3ndecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIIBl TPUMEHEHHUS W3YYCHHBIX (DHU3MUECKUX MOJEIEH:
TOYCYHBIN JJIEKTPUYECKUI 3apsj, JTyd CBeTa, TOUYCYHBIH HCTOYHUK CBETA,
AepHas MOJENb aToMa, HYKJIOHHAas MOJENb aTOMHOTO sjipa TpU PEIIeHUU
duznueckux 3anay;

pacmo3HaBaTh (PU3UYECKHE SBICHHS (MPOIECCh) W OOBICHATh WX Ha
OCHOBE 3aKOHOB OJJIGKTPOJWHAMHUKMA ¥ KBAaHTOBOU (DH3UKH: DIIEKTpHUYECKas
POBOJIMMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MAarHUTHOE JIEHCTBUS TOKA,
B3aWMOJICICTBUE  MAarHWTOB, DJJEKTPOMAarHWTHAas  WHAYKIWA, JCHCTBHE
MarHUTHOTO TIONSI Ha TPOBOJHUK C TOKOM W JBWXKYIIMICS 3aps,
DJIGKTPOMArHUTHBIE KOJICOAHHWS W BOJHBI, MPSIMOJMHEHHOE pacIpOCTpaHEHHE
CBETa, OTpaKEeHUe, MpeJoMiieHne, HHTepdepeHIus, TuPpakIus 1 ToJIsIpU3aIus
CBeTa, nucnepcus cBeta, hoTtodnekTpuueckuid 3pdext (hotoaddext), cBeToBOE
JaBJeHUE, BO3HUKHOBEHWE JIMHEWYaTOTrO CIEKTpa aromMa  BOJOpOa,
€CTeCTBEHHAs! U UCKYCCTBEHHAsl PaOAaKTHBHOCTD;

OINKCHIBATh W3yUYEHHBIE CBOMCTBA BEIIECTBA (IJEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  JJIEKTPUUECKYI0  MPOBOJUMOCTh  PA3JIUYHBIX  Cpel) W
AJIIEKTPOMArHUTHBIC SABJICHUS (IIPOILIECCHI), UCTIONB3Ys (pU3MUYECKrUe BETUUMHBI:
ANEKTPUUECKHM 3apsifl, CUjla TOKA, DJIEKTPUUECKOE HAMPSIKEHUE, DICKTPHUUECKOE
COTPOTHBIICHHE, PAa3HOCTh MOTEHIIMAIOB, DSJIEKTPOJBIDKYIIAs Cuia, paboTa
TOKa, WHAYKIMS MarHUTHOTO TMojs, cuia Awmmepa, cuia Jlopenia,
UHAYKTUBHOCTh KATYIIKH, DHEPTUs SJIEKTPUYECKOTO W MATHUTHOTO TOJICH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KOJeOaTeIbHOM KOHTYpE, 3aps U Cujia TOKa B
npolecce TapMOHMYECKHX — DJIEKTPOMArHUTHBIX — KoyieOaHUW,  (POKyCHOE
PACCTOSIHME M ONTHYECKasi CUiIa JIMH3bI, IPU OMHCAHUH MPABWIBHO TPAKTOBAThH
(U3NYECKUIl CMBICI HCIOJB3YEMBIX BEJIMYMH, UX OOO3HAUYEHUS U €IUHULIBL,
yKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (U3MUECKYIO BEIUYHHY C
JIPYTHUMH BEJIMYNHAMU,

ONKCHIBATh M3YUYCHHbIE KBAHTOBbIE SIBJICHUS M IPOLECCHI, HCIOJIB3YS
¢u3nyeckne BENIWYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
YacTOTa CBETa, PHEPIHs U UMIYJIbC (POTOHA, MEPUOJ TMONypacrana, YHEprHs
CBS3M aTOMHBIX SIIep, NMPH OINWCAaHWW TPaBUIBLHO TPAKTOBATh (PU3MUECKUI
CMBICT HCHONb3yEMbIX BEIWYHMH, WX OOO3HAYEHHS M EIWHUIIbI, yKa3bIBaTh
GopMynbl, CBS3BIBAIONIME MJAHHYIO (PU3MYECKYI0 BEIMYMHY C JIpPYTHMMHU
BEJTMYMHAMHU, BBIUUCIIATH 3HaUeHUE (PU3UYECKON BEIIMUUHBI,

aHaM3UpOBaTh  (PU3WYECKHUE TPOLECChl U SBICHUS, HCIOJB3YS
¢u3nyeckne 3aKOHBl M MPUHIUIMBL: 3aK0OH OMa, 3aKOHBI MOCJIEJOBATEILHOTO H
napajuieIbHOTO COEOUHEHHs] MPOBOAHHUKOB, 3akoH Jlxoyms—JleHna, 3akoH
AIIEKTPOMArHUTHOW HWHAYKIMH, 3aKOH TMPSMOJIMHEHHOTO pacipOCTpaHEHUS



CBETa, 3aKOHBI OTPAXCHHs CBETa, 3aKOHBI MPEJIOMIICHHUS CBETa, YpaBHEHHE
OiiHmTeitHa 11t GoTordPexTa, 3aKOH COXPaHEHUS SHEPTUH, 3aKOH COXPaHEHHUS
UMITYJIbCA, 3aKOH COXPAaHEHHUS DJEKTPUYECKOIrO 3apsijia, 3aKOH COXpaHEHUs
MacCOBOT'0 YHCIIa, MOCTYJIaThl bopa, 3aK0H paiMOaKTUBHOTO pacnaja, Mpu 3TOM
pa3nuyarh  CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTEeMaTHYECKOe
BBIPAJKEHUE U YCIIOBUA (IPpaHULIbI, 00JIaCTH) NPUMEHUMOCTH;

ONpENENsATh HAMpaBIIEHWE BEKTOpa WHAYKIMM MarHUTHOTO  TIOJS
MPOBOJHUKA C TOKOM, CHJIbI AMIIepa 1 CHiibl JIopeHna;

CTPOUTh M ONUCHIBaTh M300pa)KE€HUE, CO3/1aBAEMOE IJIOCKUM 3E€PKajoM,
TOHKOMW JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTBI 10 HCCIEAOBAaHUI0 (DU3UYECKHX SIBICHUN U
IPOIIECCOB C HCIIOJIb30BAHUEM MPSIMBIX W KOCBEHHBIX WM3MEPEHUI: TIPU STOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YEOHOro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O00OPYAOBaHWs, MPOBOAUTH OIBIT U
(GopMyTUpPOBATH BHIBOIBI;

OCYILIECTBJISATh MPSMbIE W KOCBEHHBIE M3MEPEHHSI (PU3UYCCKUX BEIHYMH,
Ipyd 5TOM BHIOMpaTh ONTHUMAJBHBIA CIIOCO0 HM3MEPEHUsST W WCIOJIh30BAThH
M3BECTHBIC METO/IbI OIICHKH TIOTPEITHOCTEH N3MEPECHHIA;

MCCIIEJIOBaTh 3aBUCHUMOCTH (DM3MUYECKUX BEJIWYWH C HCIOJIb30BAaHUEM
NpSMBIX W3MEpPEHWH: TPH STOM KOHCTPYHMPOBATh YCTaHOBKY, (DHKCHPOBATH
pe3yabTaThl OJTYYCHHON 3aBUCUMOCTH (PM3UYECKUX BEJIWYUH B BHJIC TaOJIHIl U
rpaduKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM UCCIICIOBAHNUS;

coOro1aTh NpaBmiia 0€30MacHOTO TpyAa MpU MPOBEACHUH HCCIEIOBAHUN
B paMKaxX y4eOHOro SKCIIEpUMEHTa, Y4eOHO-UCCIEI0BATENbCKON U MPOEKTHOM
NESTENbHOCTH  C  HCIOJIB30BAaHMEM  U3MEPUTEIBHBIX  YCTPOUCTB U
1a00paTopHOTO 000PYIOBAHUS;

pemarh pacy€THhIE 3aJaud C SBHO 3aJlaHHON (DU3UYECKON MOJENbIo,
UCTIONIBb3Ys (PU3WYECKHUE 3aKOHBI M TMPUHIMUIIBI, HA OCHOBE aHajin3a YCIIOBUS
3aia4i BBIOMPATh (PU3NYECKYI0O MOJEINb, BBIACIATH (U3NYCCKUC BEINYHHBI
dbopMyIbl, HEOOXOAMMBIEC ISl €€ PEIIeHUs, MTPOBOIUTH PACUYETHl M OIEHUBATH
PEANBHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3UUECKON BETUYMHBI

pemarhb KaueCTBEHHbIE 3a/lavyu: BBICTPANBAThH JIOTUYECKU
HEMIPOTUBOPEUUBYIO IETIOYKY PACCYX ACHUIN C OMOPON HAa M3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SABIICHUS,

UCIIONIb30BaTh ~ NPU  pEHIeHMH  y4eOHBIX  3aJad  COBPEMEHHbBIC
WHGOPMAIIMOHHBIE ~ TEXHOJOTMU  JUIsl  TIOWCKAa, CTPYKTYpUPOBaAHUS,
WHTEPNpETallid W TPEICTaBleHUs y4eOHONW ©  Hay4YHO-TIOMYJISPHOMN
uHhOpMaIMK, TOJYYCHHOW W3 PaA3IUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAIM3MPOBATH OJYYaeMyI0 HH(OPMALIHIO;

OOBSCHATh TPHUHIMIIBI JCUCTBUS MAIWH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3iauyaTh YCIOBUS HUX 6E30MACHOTO  HCTIONB3OBAHMA B
MOBCEIHEBHOM KU3HU;

NPUBOJUTH TPUMEPHI BKJIaJa POCCHUUCKHX U 3apyOEKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIET0 MUpa, B
pa3BHUTHE TEXHUKH W TEXHOJIOTHIA,

UCTOJIb30BaTh TEOPETUUECKHE 3HAHUS N0 (PU3HUKE B MOBCEIHEBHOM XKU3HU
s obecrieyeHus 0€30MacHOCTH MpU  OOpallleHMH ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JIJIsl COXPAHEHHUS 370POBbs U COOIOICHUSI HOPM
HKOJIOTMYECKOr0 TIOBE/IEHUS B OKPYXKalOUIEH Cpelie;

paboTaTh B TpPYIIE C BBINIOJHCHHEM PA3JIMYHBIX COIHATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbBI, PalMOHATBHO pPACHpPENesaTh OOS3aHHOCTH U



IUIAHUPOBATh  JIEATEILHOCTh B  HECTAHAAPTHBIX CHUTYyallUsX, aJeKBaTHO
OIICHWBATh BKJAJ KaXJAOT0 W3 YYaCTHUKOB TPYNIBl B  PEIICHHUE
paccMaTtpuBaeMoil IpoOIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC



Ne /11

HaumenoBanue paznenos

1 TEM IMPOrpaMMbl

KonuuectBo uacos

Bcero

KonTponbeubie

paboThI

JlaboparopHble

padoTHI

OnekTpoHHbIe (H(pOoBbIE

pecypct

Paznen 1.OU3UKA U METO/bI HAYYHOI'O ITIO3HAHUA

11

dusnka 1 METObI

HAYYHOI'O IMO3HAHUS

1

0

https://m.edsoo.ru/ff0c32e2
http://erudit.nm.ru

Hroro

o pasieny

Pasnea 2.MEXAHUKA

2.1

Kunematuka

https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ffOc3ada
https://m.edsoo.ru/ffOc3bed
http://physics.nad.ru
http://www.physics.ru
http://www. interneturok.ru.
distancionno
http://physics03.narod. ru
http://fizzzika.narod.ru
http://elkin52.narod.ru

2.2

Jmaamuka

https://m.edsoo.ru/ffOc3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3el8
https://m.edsoo.ru/ffOc3f76
https://m.edsoo.ru/ffOc41a6
https://m.edsoo.ru/ffOc43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ffOc461a
http://www.physics.ru
http://erudit.nm.ru
http://experiment.edu. ru
http://fizzzika.narod.ru
http://genphys.phys. msu.r
http://physics03.narod. ru
http://class-fizika.narod.ru
http://fizzzika.narod.ru
http://physics.nad.ru
http://demo.home.nov. ru

http://fizkaf.narod.ru



https://m.edsoo.ru/ff0c32e2
http://erudit.nm.ru/
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
http://physics.nad.ru/
http://www.physics.ru/
http://physics03.narod.ru/
http://fizzzika.narod.ru/
http://elkin52.narod.ru/
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
http://www.physics.ru/
http://erudit.nm.ru/
http://fizzzika.narod.ru/
http://physics03.narod.ru/
http://class-fizika.narod.ru/
http://fizzzika.narod.ru/
http://physics.nad.ru/
http://fizkaf.narod.ru/

2.3 3aKoHBI COXpaHCHHUS B 10 1

MEXaHUKE

https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ffOc4b74
https://m.edsoo.ru/ffOc4dc2
https://m.edsoo.ru/ffOc4fde
https://m.edsoo.ru/ffOc511e
http://www.physics.ru
http://fizzzika.narod.ru
http://physics03.narod.ru
http://physics.nad.ru
http://fizkaf.narod.ru
http://www. physics-regelm

Hroro no pazaeny 26

Paznea 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOINHAMHUKA

3.1 |OCHOBBI MOJIEKYIISIPHO-
KUHETUYECKOU TEOpUHr

https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5¢c36
https://m.edsoo.ru/ffOc5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
http://experiment.edu. ru
http://marklv.narod.ru/mk
http://physics03.narod.ru
http://physics.nad.ru
http://erudit.nm.ru
http://fizzzika.narod.ru
http://fn.bmstu.ru/phys/bi
http://fizkaf.narod.ru
http://www.physics-regeli

- OCHOBBI TEPMOAHMHAMHKH 8

https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ffOc65f0
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ffOcébcc
https://m.edsoo.ru/ffOc6ced
https://m.edsoo.ru/ffOc6df2
http://fn.bmstu.ru/phys/bib/|
http://erudit.nm.ru
http://fizzzika.narod.ru
http://physics03. narod.ru
http://www. physics-regelm

AFpeFaTHBIe COCTOAHUA

3.3
BemecTBa. Pa3oBbIe

repexoabl

https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ffOc6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ffOcébcc
http://www.physics-regeli



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
http://www.physics.ru/
http://fizzzika.narod.ru/
http://physics03.narod.ru/
http://physics.nad.ru/
http://fizkaf.narod.ru/
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
http://marklv.narod.ru/mkt/
http://physics.nad.ru/
http://erudit.nm.ru/
http://fizzzika.narod.ru/
http://fn.bmstu.ru/phys/bib/I-NET/
http://fizkaf.narod.ru/
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
http://erudit.nm.ru/
http://fizzzika.narod.ru/
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6bcc

http://physics.nad.ru
http://physics03.narod.ru
http://fizzzika.narod.ru
http://fn.bmstu.ru/phys/bi

Hroro no pazneny
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Paznen 4.9JIEKTPOANHAMUKA

4.1
DIEeKTpOCTaTUKA

https://m.edsoo.ru/ffOc61fC
https://m.edsoo.ru/ffOc7
https://m.edsoo.ru/ffOc71:
https://m.edsoo.ru/ffOc72«
https://m.edsoo.ru/ff0c741
http://www.physics-regelme
http://physics.5ballov.ru
http://experiment.edu.ru
http://erudit.nm.ru
http://fizzzika.narod.ru
http://physics.nad.ru
http://physics03.narod.ru

TTocTosTHHBIN
4.2

B pa3IMYHBIX Cpenax

PIEKTpUYECKui TOK. TOoKH

11

https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ffOc7ae0
https://m.edsoo.ru/ffOc84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ffOc88be
https://m.edsoo.ru/ffOc8féc
http://www. physics-regel
http://physics.5ballov.ru
http://erudit.nm.ru
http://fizzzika.narod.ru
http://physics03.narod. ru
http://fizkaf.narod.ru

Uroro no pazneny
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PeszepBHOE Bpems

http://fizzzika.narod.ru

OBIIEE KOJIMYECTBO
YACOB I1O TTPOTPAMME

68



http://physics.nad.ru/
http://fizzzika.narod.ru/
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
http://experiment.edu.ru/
http://erudit.nm.ru/
http://fizzzika.narod.ru/
http://physics.nad.ru/
http://physics03.narod.ru/
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8f6c
http://erudit.nm.ru/
http://fizzzika.narod.ru/
http://fizkaf.narod.ru/
http://fizzzika.narod.ru/

11 KVIACC

HauMeHoBaHHe KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3eyioB U TeM KouTtpoJbHble JlabopaTropHbie
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmbl padoTbI padoTsI
Paznen 1.DJIEKTPOJIUHAMUKA
MarauTHOE ToJe.
11 DneKTpOMarHuTHas 11 1 2 https://m.edsoo.ru/7f41c97c
WHTYKITHAS
Hroro no pazneny 11
Paznen 2. KOJTIEBAHUWS U BOJIHBI
MexaHndeckue u
2.1 AJIEKTPOMArHUTHBIC 9 1 1 https://m.edsoo.ru/7f41c97c
KoJie0anust
MexaHndeckue u
2.2 AJIEKTPOMArHUTHBIC 7 1 0 https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 Ornruka 14 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 30

Pazgen 3.0CHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1

OCHOBEI CITEI[HAILHOMI
TEOPUHN
OTHOCUTEIBHOCTH

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



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

Uroro mo pazneny 6
Paznen 4 KBAHTOBASI ®U3UKA
35 -
4.1 JICMCHTBL KBARTOBON 7 1 https://m.edsoo.ru/7f41c97c
OIITUKN
4.2 Crtpoenue aToma 2 0 https://m.edsoo.ru/7f41c97c
4.3 AToMHOE A1pO 7 1 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 16
Paznen 5.9JIEMEHTBI ACTPOHOMUWU U ACTPOD®PU3UKU
6)
51 JIEMCHTBL aCTpOHOMUH 3 0 https://m.edsoo.ru/7f41c97c
1 acTpoU3UKHI
Hroro mo pazgeny 3
Pa3znen 6.OBOBIHIAIOLIEE IOBTOPEHUE
00600
6.1 odatoree 2 0 https://m.edsoo.ru/7f41c97c
MTOBTOPECHHUE
Hroro no pazgeny 2
PezepBHOE Bpemst 3 0
OBUIEE KOJIMYECTBO 68
YACOB 10 [TPOIPAMME 6



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

YYEBHO-METOINYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
®dusuka, 10 xknacc/ Msxumes I'.5., byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«IIpocseienuer,
®duzuka, 11 xnace/ Mskumes I'.JI., byxosues b.b., Yapyrun B.M. non
penakiuent  IlapdentheBoit H.A., AkunonepHoe o61miectBo «3narenbcTBo
«IIpocsewmenue»

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJA

3ajaHus I KOHTPOJIS 3HAHUK yuanuxcs 1o ¢pusuke B cpeaneit mkomne/O.D.
Kab6apnun, C.U. Kabapnuna, B.A. Opiios,

Tector. Pusuka. 10-11 xaacest /Kabapaun O.D., Opios B.A.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

Ne HasBaHue caiTa DNEeKTPOHHbIN aapec

1. Konnekuma «EctectBeHHOHay4Hble | http://experiment.edu.ru
3KCNEePUMEHTbI»: PU3MKa

2. Mwup dU3NKN: dusnyeckuin | http://demo.home.nov.ru
3KCMepuMeHT

3. CepBep Kadegpbl obuwenn ¢usunkum | http://genphys.phys.msu.ru
dusdaka MIY: dUn3nyeckum

NPaKTUKYM U AeMOHCTpaLun

4, YPOKU No monekynspHon pusmke http://marklv.narod.ru/mkt
5. ®dun3MKa B aHUMaLUAX http://physics.nad.ru
6. NHTepHeT-ypoKu http://www.interneturok.ru/distancion

no



http://experiment.edu.ru/
http://demo.home.nov.ru/
http://genphys.phys.msu.ru/
http://marklv.narod.ru/mkt/
http://physics.nad.ru/
http://www.interneturok.ru/distancionno
http://www.interneturok.ru/distancionno

7. ®un3nKa B OTKPLITOM KoNneaxe http:/http://physics.nad.ru/www.physi
cs.ru

8. BupTyanbHbIn meTtogmyeckuit | http://www.gomulina.orc.ru
KabuHeT  yuutena  OU3UKU U
acCTPOHOMUU

0. 3apaum no Gpm3KnKe C peeHnamm http://fizzzika.narod.ru

10. 3aHMmaTenbHaA ¢usmnKa B Bonpocax | http://elkin52.narod.ru
M OTBETAX: CAWT 3aC/yKeHHOro
yuntena PO B. EnbKuHa

11. 3ao4Han dun3MKo-TexHMYecKan | http://www.school.mipt.ru
wkona npn MOTHU

12. KabuHer dU3NKM CaHKT- | http://www.edu.delfa.net
MeTepbyprckom aKagemum
NOCTAUMNAOMHOIO neaarorMyeckoro
obpaszoBaHuA

13. Kadeapa u nabopatopua ¢usmkm | http://fizkaf.narod.ru
MWOO

14. KBaHT: Hay4HO-nonynapHbIn | http://kvant.mccme.ru
OU3NKO-MATEMATUYECKUI KYPHAN

15. NMHbopmaumoHHble TexHonormu B | http://ifilip.narod.ru
npenogaBaHun ¢Gu3MKK: cant U. A.
duannnoson

16. KnaccHas ¢wu3umka: caWt yuutena | http://class-fizika.narod.ru
¢u3mkm E. A. bBananHom

17. KpaTKMit cnpaBOYHUK NO pU3UKe http://www. physics.vir.ru

18. Obyuatouwme TpéxyposHesble TecTbl | http://www. physics-regelman.com
no ¢usmnke: cant B. U. PerenbmaHna

19. OHnalH-npeobpasosaTtens eauHul, | http://www.decoder.ru

n3MepeHus



http://www.physics.ru/
http://www.physics.ru/
http://www.gomulina.orc.ru/
http://fizzzika.narod.ru/
http://elkin52.narod.ru/
http://www.school.mipt.ru/
http://www.edu.delfa.net/
http://fizkaf.narod.ru/
http://kvant.mccme.ru/
http://ifilip.narod.ru/
http://class-fizika.narod.ru/
http://www.decoder.ru/

20. PerMoHanbHbI LEHTP OTKpbITOoro | http://www. phys.spb.ru
¢dun3nyeckoro obpa3oBaHuA
¢dusmnyeckoro pakynbteta Cnblry

21. TepmogMHamMuKa: 3NEeKTPOHHbIN | http:// fn.bmstu.ru/phys/bib/I-NET/
y4ebHuK no pusmke ana 7-ro n 8-ro
Knaccos

22. YpOKM N0 MoneKkynapHon Gpusmnke http://marklv.narod.ru/mkt/

23. ®dun3nKa BOKpYr Hac http://physics03.narod.ru

24. dusunka ana yuutenen: caut B. H. | http://fisika.home.nov.ru
EropoBsomn

25. ®usmKka.py: cant gnsa yyawmxca um | http://www. fizika.ru
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