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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yJbTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHON IMporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ yudéroM enepalibHONM pabodeil MmporpaMMbl BOCHHUTAHHS U
KOHIIEMINK TpenofaBaHus ydeOHoro mnpeamera «Dusnka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peaANU3yIOIIUX OCHOBHBIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 10 (U3MKEe HampaBieHO Ha (HOpMUPOBAHUE
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM ypPOBHE Ha OCHOBE CHCTEMHO-JESATEIIbHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBercTBYyeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3ybTaTaM
OoOy4eHHs, a TaKXKE YUYUTHIBAET HEOOXOJMMOCTh PEATU3AIMU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Yy4YEHHsS] (PU3HKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUSI Kypca (PM3HKHU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3rke BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHMS Kypca (PU3MKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e coJepkaHue yueOHoro npeamera « Pusnka» 1o rojgaM oOydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTYIas B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karomiemM mupe. HIKoabHBIN Kypc PU3HKN — CUCTEMOOOpa3yOIUi
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir w actpoHomued. Mcmonb3oBaHHE M aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIyYEHHUS HOBBIX MAaTe€pHaloB C 3a/laHHBIMU CBOMCTBAMHU M APYTHX.
N3ydyeHnne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydYarommxcs, B (HOPMUPOBAHHE yMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHMSI PY BBITIOJIHEHUH UMU Y4€OHBIX HCCIIEIOBAaHUM.

B ocHOBYy kypca (usuku Jjs ypOBHS CpeaHero ooiiero oOpa3oBaHUS
MOJIOKEH PAJl WJEW, KOTOpPhlE MOXKHO paccMaTpUBaTh KakK MPUHIUIBLI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX Pa3leioB (DU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢$usukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpPMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHAaMEHTATbHBIX 3aKOHOB U
NPUHLIHIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MNPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUH, MJisI ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUW W
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0 B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
paKkTUYECKUX padoT. BeiaeneHne B yka3aHHOM MepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa3oBaTeNBLHOTO TIPOIlecca HWCXOMd U3 OCOOCHHOCTEM IUIAaHUPOBAaHUS U
ocHameHuss kaOmHera Qusuku. Ilpm »dTomM obOecrmieumBaeTcsi  OBIAJACHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIIENAETCS PEHIEHUIO PACUYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak U UHTETPUPYsS 3HAHUSA U3
pa3HbIX pa3naesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuaibHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OO0OpYAOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Qpu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OPMHPYETCSI B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~W3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
($yH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YYEHWYECKUMX MPAKTUYECKUX pPadoT
dbopMupyercss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYMBaEcTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IIM(PPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YYECHUIO TMPUPOJbI, PA3BUTUE HUX MHTEJUIEKTYaJlbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
HCCIIEIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa HW3y4CHUS
OCHOB CTPOEHHMSI MaTepUH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;

e (dopMupoBaHHE YMEHUU OOBSCHATH SBJICHUS C HCIOJIb30BAaHUEM
bu3nYeCKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTxeHne 3TUX lene 00ecreynBaeTCsl pelieHreM CIIeIyIoNMX 3a1a4 B

mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIpHYIO (PU3UKY, SJIEKTPOJWHAMHUKY, KBAaHTOBYIO (GHU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3znueckoil MOAENbI0, 3ajJad, MNOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOWCTB M TEXHOJOTHYECKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAaMOCTOSTEIHHOTO IUIAHUPOBAHUS M IMPOBEACHUS
(GU3MYECKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU UHGOPMAIIHH,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOM J1eATETbHOCTH.

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BBIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KIIACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOIBIL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusznyecKkue 3aKOHbI M TEOPUHU. | paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHasloroBble M IUQPOBBIE H3MEPHUTEIBHBIE TPHOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOCKIMU HA OCH CHUCTEMbI KOOpJUHAT.
CroeHune nepeMeleHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaibHOW TOYKU OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHenHoe  nBwkeHue. JIBMKEHHE  MATEpUAIBHOW  TOYKM IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAs
ckopocth. [lepuon u wacrora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHn4eckrue YCTpPOWCTBA M TMPAKTAYECKOE TMPUMEHEHHE: CIUJIOMETD,
JIBIDKCHUE CHAPSIOB, IIETIHBIE U PEMEHHBIE TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne naBuxkeHUs Tena, OPOIIEHHOTO TMOJ YTIJIOM K TOPU30HTY H
TOPU30HTANBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienne cKopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPENEICHUS MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue aBuKeHUS Tenna, OpOUICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes. IlepBbld  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTEpUalibHOM TOUKHU. Tpetnit 3aKkoH HeroTOHA 17151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tperus (mokosi, ckoipxeHusi, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3axkon HeroToHa.

N3mepenne cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOM TOouku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTHUs YIpYro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHUEM MEXaHUUYECKOW DHEPruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJgekyasipHast u3nka 1 TEePMOJIMHAMUKA

Tema 1. Ocno6vl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TE U OOBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl MoJekyl. KonundecTBo BemectBa. [locTosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkama temmneparyp
Llenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHas TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 06 ammabatHoMm mporiecce. I[lepBblii 3aKOH TEPMOJIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpyHOUIIBI ~ EUCTBHUS  TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAWIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3MeHeHre BHYTpEHHEN SHEPruu (TeMIiepaTyphl) Tela IpH TeIuionepeiaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATES BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

N3MmepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUSI OT JTaBJICHUS.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckne yCTpOICTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znea 4. JaekrpoanHamMuka
Tema 1. Inekmpocmamuxa
DnekTpu3anmsi Tel. ODJEKTpUUeCKuil 3apsia. JlBa BHIAa 3JIEKTPUUYECKHUX
3apsinoB. IIpOBOJHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIIEKTPUYECKOrO0 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUUYECKUI 3apsi.
OnekTpudeckoe mnoje. Hanpsok€HHOCTe  anmekTpudeckoro moiid.  [IpuHuumn



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
HOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

M3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJEJIBHOE CONPOTHUBICHHE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 115 MOJTHOM (3aMKHYTOM) AJIeKTpudeckon 1enu. Kopotkoe 3aMbikaHueE.

OnexkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " IpUMECHAs  MPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONeKTpuYecKnuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJIHUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIN IUO/, TaIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABWKYIIEW cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OoCylIecTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOIMIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raJbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUH TO0JI TOCTOSHHBIX MarHUTOB.

MarnutHoe TOJI€ TPOBOJHMKA C TOKOM. KapTuHa IHMHUN WHAYKUWAU
MAarHuTHOTO TOJIS JUIMHHOTO IPSMOIO NMPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKX ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTtBue npoBOAHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna JlopeHnua, €€ MOyJib U HanpaBjieHUE. JIBUKEHHE 3apSyKEHHON YaCTHUIIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIXKYILAs Cula WHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe dleKTpUYECKOE ToJIe. OJIEKTPOIABWXKYILAs CUJa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOMHIYKIIWH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKHU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE NPUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU >SJIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUM MHIYKIMY MarHUTHOTO TIOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHblE KO1EOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHUE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u ($aza KoseOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosnebanuil. [IpeBpalenue s3Heprun Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXIy MEXaHUYEeCKUMU U
ANEKTPOMArHUTHIMU KoJeOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroumx KojeOaHusAX. BrIHYX/I€eHHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BbiHyKA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUsI.

[lepemennpli TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa H
HaIpsKECHUS.

Tpancpopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUIECKOM
DHEPrur. DKOJIOTMYECKHE PUCKH NPU MPOU3BOACTBE 3JIEKTpo3Hepruu. KynbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPUYECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOTI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJIeOATENbHON cHUCTEMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MAsITHUK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Habmnronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mnocCiIeOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY AIEKTPONEPEAAYUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH TEPHOJAa MabIX KOJIeOaHHUH rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Ipy3a.

HccienoBanre MEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COCIMHEHHBIX KOHACHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBL.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

ODJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHu4ecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas AWArHOCTMKA B TEXHUKE W MEIHLMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEUYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmronienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  BJEKTPOMArHUTHBIX  BOJIH: OTPaKEHHE,
npesoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n3o0pakeHUl B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CioxxHbIil cocTaB 6emoro cera. L[Ber.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DoKycHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~MAakKCUMyMOB TIpUM  TMAJEHUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpBkI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKpocKkorna, TeJIeCKomna.

Habmronenne natepdepeHnm cBera.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBbIO AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul



W3mepeHne nokasaress NpeoMIIeHUs CTEKIIA.
HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuiel TPUMEHMMOCTH  Kjaccuyecko — mexaHuku.  [loctymnaTsl
CIEIUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOJYJISI CKOPOCTHU
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITECHHA.
OTHOCHUTENBLHOCTh OJTHOBPEMEHHOCTH. 3aMEJJIECHUE BPEMEHHU U COKpAIICHUE
JUIMHBIL.
DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € PHEPruer U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPIUs
ITOKOS.

Pazgen 7. KBanToBasi gpusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEprun (OTOHA C €r0 YaCTOTON. DHEPrUs
U UMITYJIbC (POTOHA.

OTtkpoiThe U uccieaopanue poroddpdexra. OnbiTel A. I'.CTosneToBa. 3aKOHbI
dotorpdexra. YpaBuenue DunmTeitHa st potodddexra. «KpacHas rpanuiiay
dboToaddexra.

Jasnernue cBera. OnwiTel I1. H.JIcGenena.

XHUMHUYECKOE ICHCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUiO o -4acTHII.
[Inanerapnas mopens aroma. Iloctynatel bopa. M3nmyueHne W morIOIIEHHE
(GOTOHOB TpU TEpexo/ie aToMa C OJHOTO YPOBHSI DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/IA.

BosHoBBIE cBoOMcTBa yactul. Bonuel nebpoina. KopnyckynsipHO-BOTHOBOM
Ty ali3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHndeckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopna.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-H3ITy4YCHHS.
Bimsinue paaMoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul
HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH U ACTPOPUIMKH

Otanel pa3BuTHA acTpoHoMuU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

CosiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHIIA@ U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIA 3BE3]l TJIABHOM MOCJIEI0BATEIILHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTallbl )KU3HU 3BE3 /.

Mneunsiii Iyt — Hama [Mamaktuka. Ilonoxenue u nBmwxenue ConaHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPENEIICHUS TTOJ0XKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, POJIb (PU3NYECKON Teopuu
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 6a3oBoro ypoBHsS B 11 kiacce oCyIecTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOIEHUE, IKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxka: peuieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIMHU HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
pagualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
boTochEMKa 3eMHOM MOBEPXHOCTHU, MPE/ICKA3aHUE 3EMIICTPSICEHU.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIUOHHAS II€Yb, pajap, PaJuONPUEMHHK, TEIEBU3O0DP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU A

OcBoenne yueOHOro mnpeamera «®Pu3nkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI YUeOHOro npeaMera «Pu3nKa» T0IKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOyYarolmuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHUN, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMbBITA JEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYIO JIESTEIIBHOCTH B MHTEpPECAX TIPAXKIAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHONW OpraHU3allNY;

YMEHUE B3aUMOAEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXxJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4)3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA,
pUCyIIEro (PU3nYecKoit HayKe;



S)Tpya10BOro BOCIMTAHMS:

UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATBbHON IeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKON M TEXHUKOM, yMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6)3K0JI0rN4eCKOr0 BOCIIUTAHMS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

paclIMpeHre OmbITa JCATEIBHOCTH HKOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs QUMK  OCYLIECTBJISITH  HPOEKTHYHD M HCCIIEJOBATENbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckune aelcTBUA:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LENU JCATCIBbHOCTH, 3aJaBaTh IApaMETPpbl U KPUTEPHUH HX
JIOCTHKCHMUS;
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEUMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarbiBaTh MJIAaH PEHICHUS MPOOJEMBbI ¢ YU4ETOM aHajlu3a HWMEIOLIUXCS
MaTepUATbHBIX U HEMATEPHUAIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEAIbHOIO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEATHBHOC MBIIIICHHE IIPH PEIICHUH )KM3HCHHBIX ITPOOJICM.
ba3zoBble ucciaenoBarebCKkue AeiicTBHA.
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KIIOUEBBIMU MOHATHUSMM M METOAAMHU
bu3nuecKoil HayKH;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY TOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh MapaMeTPhbl U KPUTEPUHU PEIICHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEACATCITbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJCH, TIPEIaraTh OpUTHHAIBHBIC TOAXOABI U PEIICHIS;

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HMHTEPIIPETAIui0o WHGOPMAIMU Pa3IMIHBIX BUAOB U (popm
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/lad ¢ CcoOMIoJieHHueM TpeOOBaHUN HSPrOHOMHKH, TEXHUKH OE€30MacHOCTH,
TUTHCHBI, pecypcocOepekeHUs, TPaBOBBIX M OTHUYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/laBaTh TEKCTHl (DU3UYECKOTO COJEpKAaHMUS B PA3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpeICTaBICHHS ¥ BU3yaTH3aIlHH.

KoMMmyHMKaTHBHBbIE YHUBEPCAJbHbIE YUeOHbIE TeiCTBUS:
OCYIIECTBJIATh OOIIEHWE Ha Yypokax (U3MKH W BO BHE-YPOUHOU
NEeSATEeTbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
padoThI;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4E€TOM OOIIMX
MHTEPECOB M BOZMOKHOCTEH KaXkJJ0T0O WieHa KOJJICKTHBA,;

OpUHUMATh LEJIH COBMECTHOH  JIEATENbHOCTH, OpPraHMU30BBIBATH U
KOOPJAMHUPOBATh JEUCTBUS TO €€ MOCTMXKEHHUIO: COCTABIIATH IUIAH JIEHCTBUI,
pacmpenenartb pojid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXJIaTh pPE3yJIbTaThl
COBMECTHOM padOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YacTHHMKAa KOMaHIbI B
oOIIMii pe3ysIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HAECH C TO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
(GU3MKM MU acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBAThH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PEIICHMS PACUYETHBIX M KauyeCTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJa/JeTh HABBbIKAMU  [O3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBAHUM;



UCIIOJIb30BaTh MPHUEMBI PeQIICKCHH ISl OLICHKH CHTYAIl|H, BHIOOpa BEPHOTO
peIIeHus;

yYMETh OIICHUBAaTh PHCKH W CBOCBPEMCHHO NPHHUMATH PEIICHUS 10 HX
CHIDKEHHUIO;

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TpPU aHAIU3e pPe3yJIbTaToB
TeSITETTLHOCTH;

IIPUHUMATH CeOsl, TOHMUMasi CBOM HEJIOCTATKH M JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpPU aHAIU3e pPe3yJIbTaToB
JeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce AOCTHKEHUS TMYHOCTHBIX PE3YJIhTaTOB OCBOCHUS IPOTPAMMEI
no (¢u3MKe I ypOBHS CpeaHero oOmero o0pa3oBaHusA y OOyYarOIIMXCS
COBEPILIEHCTBYETCS IMOIIMOHAITbHBIH UHTEIUICKT, MIPEITOJIararo AN
c(OPMHPOBAHHOCTB:

CaMOCO3HAaHUSl, BKIIFOUAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AIMOITMOHATBHOE
COCTOSIHUE, BUJICTh HAIIPABICHUS PA3BUTHS COOCTBEHHOW SMOIIMOHAIBLHOU cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMSI, BKIIFOUYAIONIETO CAMOKOHTPOJIb, YMEHHE TPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIOCOOHOCTb aJamlTUPOBAThCI K
HYMOIMOHAIBHBIM H3MCHEHHSIM U TTPOSIBIIATH THOKOCTD, OBITH OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIOMIEH CTPEMIICHHE K JOCTH)KCHUIO TICJIH U
yCTexy, ONTHMH3M, WHHIIMATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOMICH CITOCOOHOCTh MIOHUMATh dYMOIIMOHAIBHOE COCTOSTHHE
JIPYTHX, YYUTBIBATH €r0 TMPH OCYIIECTBICHUM OOIICHHS, CIIOCOOHOCTh K
COYYBCTBUIO M COTICPEIKUBAHUIO;

COIMAJIFHBIX HABBIKOB, BKITFOUYAIOIUX CITOCOOHOCThH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTKCS, MPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kjacce mnpeameTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJICIICH:
MaTepHuaibHas TOYKa, MHEPIMaIbHAs CHCTeMa OTCUETa, aOCOMIOTHO TBEPOE TEIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;



pacno3HaBaTh (PU3NUYECKHE SBICHUS (MPOIECChI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE M0 OKPYKHOCTH, WHEpIUS,
B3aumojencTeue Ten, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE >KUJIKOCTEN
¥ TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPH HAarpeBaHUH (OXJIAXKICHUH ), TETLIOBOEC
paBHOBECHE, UCIAPEHHE, KOHACHCAlUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IpOLECCaXx,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBXKEHUE, HCIMOJB3Ysl (PU3UYECKHE BEIWYUHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTCHUHUAIbHAS SHEPIUsi, MEXaHU4YecKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUM NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHMS M €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUMHY C JAPYTUMU
BEJIMYMHAMU;

ONMUCHIBATh H3YyUYECHHBIE TEIUUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3MYECKHE BEJIMYUHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrys XaOTHYECKOTO JBIKCHUS MOJIEKYJ, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padbora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBUS TEIUIOBOTO JIBUTATENsl; TPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUN CMBICT HCHOJIB3YEMbIX BEIWYUH, HX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAuTh (GOPMYJIbl, CBSA3BIBAIONIUE JTAHHYIO
(bU3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUYEHHBIE AIIEKTPUUECKUE CBOMCTRBA BEIIECTBA U DJICKTPUUECKUE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE TOJIEe, HAMPSHKEHHOCTD MMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB,;
NPy OMNMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOJIb3yEMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PM3UYECKYIO BEJITUYUHY C IPYTUMHU BEJIMUUHAMU;

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBIICHUS, UCIOJIBb3Ys (PU3MUECKHE
3aKOHBI ¥ MIPUHIUIBIL: 3aKOH BceMUpHOTO Tsrotenus, I, I u 111 3akonsr HeroTOHA,
3aKOH COXPaHEHUs] MEXAaHMYECKOW DHEPruu, 3aKOH COXPAHEHHUsS UMITYJIbCa,
MPUHIUN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOINPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIUIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu 3>TOM pa3nuyarh CIOBECHYIO



(GOpMyYIUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C WCITOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPCHUU, MPH 3TOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
bopMyIMpPOBATH BHIBO/IBI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIA CHOCOO W3MEPEHUS W HMCIOJb30BaTh H3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (U3MUYECKUMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTAThl IMOTYYECHHOW 3aBHCHUMOCTH (DH3WYCCKUX BEIUYHH B
BH/JIC TAOJINIT ¥ TPa(hUKOB, A€TIaTh BEIBOABI IO pE3yIbTaTaM MCCIICIOBAHNUS,

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTro OKCIEpPUMEHTa, Y4eOHO-UCCIIENOBATEILCKOW U IMPOCKTHOM
JEATETLHOCTH C HMCIOJIL30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
0o00opy1oBaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCIOBHS 3aJ1a4u
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3HMUECKUE BEIUUYUHBI U (HOPMYIIBI,
HEOOXOaUMBIC NI €€ PEIICHUS, TPOBOAUTh PACUYETHl M OIICHUBATH PEaJTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

peraTh KaueCTBEHHbBIC 3a1a4l: BRICTPAUBATh JIOTUYECKH HEITPOTUBOPECUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOoiM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;

UCIIOJIB30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3a7ady  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YYECOHOU W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTy4yaeMyto HH(pOpMaIuio;

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH TP OOpaIlleHUH ¢ MPUOOPaMU U TEXHUYECKUMU



YCTPOWCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpeaE;

paboTaTh B TIpyNNe C BBINOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBAaTh paldOTy TPYIIIbI, pPAIMOHAIBHO pacIpenesaTh O00sS3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAaHAAPTHBIX CUTYAIUSAX, aJeKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB T'PYIINbBI B PEHICHUE pacCMaTPUBAEMON MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHUpA, B PA3BUTHUU COBPEMEHHON TEXHHUKU H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU pPeIlIeHUU (HU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aHMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBMKYIIUMCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aTomMa BOJOpPOJa, €CTECTBEHHAass W HCKYyCCTBEHHas
PaINO0aKTUBHOCTB;

OMKUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUUYECKYI0  IMPOBOJUMOCTb  pPAa3IUYHBIX  Cpea) |
AJICKTPOMArHUTHBIE SIBJIEHUS (MIPOIECCHI), HWCMOB3Ysl (PU3NUECKHUE BEJIUYUHBIL:
AIIEKTPUUYECKUHN 3apsil, CUJIa TOKA, DJICKTPUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAsA CHUJia, padoTa TOKa,
WHIYKIUST MarHUTHOrO MojsA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO MOJIeH, MEPUOJ U YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJB3YEMBIX BEJIIMYMH, WX OO0O3HAYCHUS W EIUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIWYUHY C JAPYTHEMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYECHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHOJ MOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTNE JIAaHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBEIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL,

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKINH, 3aKOH MPSMOJUHEHMHOTO PacpoOCTpPAHEHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUHU, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHUSI MAacCOBOIO 4ucia, rnocryiartel bopa,
3aKOH PaIMOAKTHUBHOI'O pacmnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBHUS (TpaHUIlbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISITh HAMIPaBJICHUE BEKTOPA MHIYKIIMM MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynHpoBaTh TpobiieMy/3agady HM THUIOTE3y YyYeOHOro JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyJIMpPOBATH BHIBOJIHI,

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, JAeaTh BEIBOABI MO pe3yJbTaTaM UCCIIEI0BAHMUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOU
JEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJlauu



BBIOMpaTh (PU3UUECKYIO MOJECIb, BBIACIATh (DU3UYCCKHE BEITUYHHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTHh PACYEThl M OLCHUBATH PEATBHOCTD
MIOJTyYEHHOTO 3HAUYCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATH JIOTHUYECKU HEPOTUBOPEUHBYIO
IIETMIOYKY PAaCCYyXJICHUI C OMOpOW HAa WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  TMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTABJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOM WH(POPMAIIUH, TTOTYYCHHOW U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOTy4aeMyH0 HH()OPMAIIHIO;

OOBSCHATh TIPHHIIMITBI JCHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHUX
YCTPOMCTB, pa3iMyaTh YCIOBHS WX 0S30MaCHOTO MCIOJIH30BAaHUS B ITOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOC)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B MOBCCIHEBHOW JKU3HU
I obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpEaE;

paboTaTh B TpYyIIE C BBIIOJHCHHEM pPa3IUYHbIX COIHMAILHBIX PpOJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPalMOHAIBHO paCHpeleisTh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyAIMsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HauMenoBanue
pa3aeyioB U TeM
NPOrpamMMbl

KoaudecTBo 4acoB

Bcero

JaexkTpoHHble (HU(poBbHIe) 00pa3oBaTeIbHbIE
pecypcsl

Buanl nesreJLHOCTH
00y4aroumuxcs ¢
yuyeToM padoueit
NPorpamMMmsblI
BOCIIUTAHMS

Pa3znea 1. PU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUA

1.1

dusnka U METOJIbI
HAay4YHOT'O ITO3HAHUA

bubmuoreka [{OK https://m.edsoo.ru/7f41bf72

VYuebHass curyanus Ha
c(hOpMHUPOBAHHOCTH
rpakJJaHCKOU TO3ULINHA
oOyJaromerocsi Kak akTHBHOTO
W OTBETCTBCHHOTO  WICHA
poccuiickoro o0IecTa.

Hroro no pazneny

Pa3zgea 2.MEXAHUKA

2.1

Kuunematuka

but6mmoreka IIOK https://m.edsoo.ru/7f41bf72

JledarenbHOCTh, HaNpaBIeHHAS
Ha TOTOBHOCTH H
CIOCOOHOCTH K 00pa30BaHMIO
1 caM00Opa30BaHMIO B
obnacté GpU3MKHU Ha
MPOTSHKEHUU BCEU HKU3ZHMU.

2.2

JnHamuka

but6mmoreka IIOK https://m.edsoo.ru/7f41bf72

VY4eOHas cutyanms,
HaTpaBJICHHasi HA OCO3HAHUE
LEHHOCTU HAYYHOM
JIEATENBHOCTH, TOTOBHOCTE B
Tporecce u3ydeHus: GU3NKu
OCYILECTBIIATE MPOSKTHYIO U



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

HCCIEN0BATEIILCKYTO
JACATCIBbHOCTD
WHAWBUAYAJIbHO U B I'pyIIe.

Y4eOHast cuTyarus,
HalpaBJICHHAs HA

3aKOHBI pacIIupeHue ObITa

JCATCIIBHOCTU
2.3 COXpaHEHUS B 6 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72 y

9KOJOIr'M4ye€CKOHn

MCXaHHKE HalpaBJICHHOCTU Ha OCHOBE
WMEIOLIMXCS 3HAHUM 110
dusuke.

Htoro no pazneny 18

Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA

OCHOBBI
MOJIEKYIISIPHO-
31 yp

KUHETUYECKOM
TEOPUH

but6mmoreka [IOK https://m.edsoo.ru/7f41bf72

JlesTensHOCTh, HanpaBJIeHHAs
Ha chOopMHUPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOIETO
COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3NUECKOI HAYKH.

39 OCHOBBI

TEPMOJUHAMUKHA

10

but6mmoreka IIOK https://m.edsoo.ru/7f41bf72

VYueOHas cutyarys,
HarpaBJIeHHas Ha
CIOCOOHOCTH OLICHUBATH
CUTYaIMIO U IPUHUMATh
OCO3HAHHBIE PEIICHHUS,
OpPUEHTHPYSCH HA MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B
JIESITEIbHOCTH YUEHOTO.



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

Y4eOHast cuTyarus,
HarpaBsJIeHHas Ha

YACOB I10 ITPOT'PAMME

ArperaTtHbie PacIIMpEHHUE ObITA
COCTOsSAHUA CSITCIIbHOCTU
3.3 5 Bu6uoreka LIOK https:/m.edsoo.ru/7f41bf72 8 )
BemecTBa. Pa3oBbie SKOJIOTHYECKOM
Tepex OBl HaINpaBJIEHHOCTH Ha OCHOBE
HMEIOIINXCI 3HAHUN 110
¢dusnke.
Htoro no pazneny 24
Paznen 4.29JIEKTPOJIUHAMUKA
Vuebnas cutyanus,
HaNpaBIeHHAs Ha
3CTETHIECKOE OTHOIIECHHUE K
4.1 DneKTpocTaTuKa 10 bubmuoreka I{OK https://m.edsoo.ru/7f41bf72 MHUpY, BKJIIOYAs S3CTETUKY
Hay4HOTO TBOPYECTBA,
npucyero GpU3NIecKoi
Hayke.
HCHTCHLHOCTL, HalpaBJICHHasA
IlocTossHHBIH Ha [JIAHUPOBAHUE U
u OCYIIIECTBIICHHE JIEUCTBUI B
IJICKTPUUECKUHN TOK.
4.2 P 12 but6mmoreka [IOK https://m.edsoo.ru/7f41bf72 OKpYKaroleii cpee Ha
Toxu B paznuyHbIX .
OCHOBE 3HAHUSI TIEIEH
cperax YCTOMYMBOTO Pa3BUTHS
YEJIOBEUECTRA.
Hroro no paszneny 22
PeszepBHOe Bpems 2
OBIIEE KOJIMYECTBO 68



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

11 KJIACC

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

n/n

KoanuyecTBO 4acosB

Bcero

dueKkTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTe/bHbIE Pecypchl

Buanl nesreJLHOCTH
00y4Jaromuxcs ¢
y4eToM padoueit
NMporpamMmblI
BOCIIMTAHUSA

Paznea 1.2JIEKTPOANHAMUKA

MarsuTHoe I10JI€.

YuebHast cuTyanus Ha
c(hOpMUPOBAHHOCTH
TpaskKAAHCKOH MTO3HINH

1.1 DJIeKTpOMarHuTHas 11 bubnuoreka IIOK https://m.edsoo.ru/7f41c97c 00yJaKomIErocs Kak
UH IIYKIII/UI AKTUBHOTO U
OTBETCTBCHHOI'O 4YJICHA
poccuiickoro obmiecTna.
Uroro no pazgeny 11
Paznen 2.KOJIEBAHUSA U BOJIHbBI
JleqarenbHOCTb,
HanpaBJICHHad Ha
MexaHquCKHe U TOTOBHOCTH U CIIOCOOHOCTH K
2.1 AIIEKTPOMAarHUTHBIE 9 bub6mmoreka LIOK https://m.edsoo.ru/7f41c97¢c 06pa3oBaHUIO U
KoJIeOauus camM000pa30BaHUIO B
obnactu ¢pusnku Ha
MMPOTAKCHUU BCEH KHU3HU.
VY4eOHas curyanms,
MexaHquCKHe u HampaBJICHHAd Ha OCO3HAHUEC
€HHOCTH Hay4HOU
2.2 3JIEKTPOMArHUTHBIC 5 bu6mmoteka IIOK https://m.edsoo.ru/7f41c97c B Y
JACATEIbHOCTHU, TOTOBHOCTH B
BOJIHBI

nporiecce U3y4eHus GU3UKU
OCYIIECTBIISITh MPOCKTHYIO U



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

HCCIEN0BATEIILCKYTO
JACATCIBbHOCTD
WHAWBUAYAJIbHO U B I'pYIIIIC.

VYuebHas curyanus,
HarpaBsJIeHHas Ha
pacIIMpeHue OIbITa

2.3 Onrtuka 10 bu6mmoteka LIOK https://m.edsoo.ru/7f41c97¢ ACATCIIRHOCTH
9KOJIOTHYC€CKOHN
HalpaBJICHHOCTU Ha OCHOBC
UMCHOIIIUXCA 3HAHMH I10
dusuke.
Wroro no pazneny 24

Pasznea 3.0CHOBBI CIIETIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

JlesTeTbHOCTb,
HanpaBJICHHad Ha
OcCHOBBI cieIIHANbLHOM chopMHPOBAHHOCTH
3.1 Teopuu 4 Bu6mmoreka ITOK https://m.edsoo.ru/7f41c97c MHPOBOSSPEHIL,
COOTBETCTBYIOLICTO
OTHOCUTEIIEHOCTHU COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3HIECKOI
HayKH.
Hroro no pazneny 4
Pa3znea 4. KBAHTOBAS ®PU3UKA
JlesTeTbHOCTD,
HalpaBJICHHaA Ha
c(hopMHPOBAaHHOCTH
OJEeMEHTHI KBAHTOBOU 0BO33DE
4.1 6 bu6nuoteka LIOK https://m.edsoo.ru/7f41c97c MHUPOBOISPEHILL,
OIITUKH COOTBETCTBYIOILECTO

COBPEMEHHOMY YPOBHIO
pa3BuTHsI PU3UUECKOM
HayKH.



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

4.2

Crpoenue aToma

bu6mmoteka LIOK https://m.edsoo.ru/7f41c97¢

Y4eOHast cuTyamus,
HanpaBJeHHas Ha
CITOCOOHOCTH OLIEHUBATh
CHUTYaIHIO U MPUHHUMATh
OCO3HAHHBIE PEIICHHUS,
OPHEHTHPYSICH Ha MOPAJBHO-
HpPABCTBEHHbIC HOPMBI U
[IEHHOCTH, B TOM YHCJIE B
JIESATEILHOCTH YUEHOTO.

4.3

ATOMHOE SApO

bu6mmoteka LIOK https://m.edsoo.ru/7f41c97c

VYuebHas cutryanus,
HampaBJIeHHas Ha
pacIIupeHue OrbITa
JIeITeIbHOCTH
JKOJIOTHYCCKOMN
HaIpaBJICHHOCTH HA OCHOBE
HMMEIOIIUXCS 3HAHHUH 10
¢busuke.

Uroro no pazgeny

15

Paznea 5.29JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

OneMEeHTBl aCTPOHOMUU

Y4eOHast cuTyarys,
HarpaBJIeHHas Ha
3CTETUYECKOE OTHOIIEHHUE K

5.1 7 bu6nuoteka LIOK https://m.edsoo.ru/7f41c97c MUPY, BKIIOYAs ACTETUKY
U acTpoU3UKU
Hay4HOTO TBOPYECTBA,
IpUCyIEero (GU3NIECKOH
HayKe.
Uroro no pazgeny 7

Pa3nesn 6.OBOBIIAIOIIEE IOBTOPEHHUE

6.1

O0o0maroree
MTOBTOPCHHE

bu6nmoteka IIOK https://m.edsoo.ru/7f41c97c

JleaTenbHOCTb,
HarpaBJICHHAs Ha
IUTAHUPOBAHKE U



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

OCYLIECTBJICHUE NEUCTBUH B
OKpy>Karouiei cpejie Ha
OCHOBE 3HAHUA LeNeil
YCTOMYUBOTO Pa3BUTHUSA

YCJIOBCUYCCTBA.
Hroro no pazneny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO 68

YACOB I10 [IPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos D1eKTPOHHBIE HUPPOBLIE
Ne i/ Tema ypoka P unpp
Beero o0pa3oBaTe/ibHbIE PeCYpPChI

®dusuka — Hayka o npupoje. Hayunsie

1 Y PrpoL Y 1 bubmuoteka [{OK https://m.edsoo.ru/ff0c32e2
METO/bl TIO3HAHUSI OKPYKAKOLIEro MUpa
Ponb 1 MecTo (pusuku B popMupoBaHun

2 COBPEMEHHOM Hay4HOU KapTUHBI MUpa, 1 bubnuoreka LIOK https://m.edsoo.ru/ff0c33e6
B NMPAKTHYECKOM JIEATETLHOCTH JIIOICH
MexaHndeckoe JBUKEHUE.
OTHOCHTEIPHOCTh MEXaHHIECKOTO

3 1 bu6mmoreka [IOK https://m.edsoo.ru/ff0c3508
nerxkeHusd. [lepemenienue, CKOpoOCTb,
YCKOpEeHUe
PaBHOMEpHOE PSIMOJIMHEWHOE

4 P P 1 bubmuoreka [{OK https://m.edsoo.ru/ff0c3620
JIBIOKCHUE
PaBHOYCKOpEHHOE MPSIMOTUHENHOE

5 YEROP P 1 bubmuoreka [{OK https://m.edsoo.ru/ff0c372e
JIBI)KCHUE
CBoOoaHoe majienre. Y CKopeHue

6 1 bu6mmoreka IIOK https://m.edsoo.ru/ff0c39cc
CcBOOOIHOTO ITaCHUA
KpuBonuneiinoe npuxenue. [[BrkeHue

7 P . g A 1 bubmuoreka [{OK https://m.edsoo.ru/ffOc3ada
MarepuaibHON TOYKHU M0 OKPYKHOCTH



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

[Ipunuun otHocuTenbHOCTH ["anuest.
WNuepuuanbHble CUCTEMBI OTCUYETA.
[Tepssiii 3akoH HeroTOHA

bu6mmoreka LIOK https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun
Cynepno3uiuu cui. Bropoit 3akox
Herorona s MaTepuanbHOM TOUKU

bubnmoreka [{OK https://m.edsoo.ru/ff0c3be8

10

Tpetuii 3akon HerotoHa niis
MaTepHaIbHBIX TOYEK

bubmuoteka [{OK https://m.edsoo.ru/ffOc3be8

11

3akoH BceMupHoro taroreHus. Cumna
Tsoxectu. [lepBas kocmuueckas
CKOpOCTh

bubmuoreka [{OK https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena

bubnuoteka [{OK https://m.edsoo.ru/ffOc3el18

13

Cuna tpenus. Koadduument tpenus.
Cua conpOTHBIICHUS TIPH TBUKCHUHT
TeNa B )KUJKOCTHU WIIU rase

bubnuoteka [{OK https://m.edsoo.ru/ffOc3f76

14

[TocTymarenbHOe U BpalareabHOe
JBIDKEHUE a0COIIOTHO TBEPJIOTO Tea.
MowmenT cuitsl. Ilnedo cunel. Ycmosus
paBHOBECHS TBEPAOTO TEIIaA

bubnuoteka [{OK https://m.edsoo.ru/ffOc41a6

15

NMnynsc MaTepuabHOM TOYKH,
CUCTEMBI MaTEPHUAIIbHBIX TOYEK.
NmMnynec cunbl. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE BMKEHHE

bubmuoteka [{OK https://m.edsoo.ru/ffOc43d6



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

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sHeprusi MaTepuaaibHON
ToukH. Teopema 00 U3MEHEHUH
KHUHETUYECKOW SHEPTrUuu

bu6mmoreka LIOK https://m.edsoo.ru/ff0c4502

17

IToTrenumanpHas SHEPTHUsL.
IloTeHunanpHas SHEPIUs ynpyro
ne(GopMHUPOBaHHON NPYKUHBI.
[TorennuanpHast sHeprus Tena BOIU3U
IIOBEPXHOCTU 3€MJIU

bubnuoteka [{OK https://m.edsoo.ru/ffOc461a

18

IToTreHnmanbHbIe U HEMOTCHIIMAIILHBIC
cribl. CBSI3b pa6OTH HCIIOTCHLU N AJIBHBIX
CHJI C U3MEHEHHEM MEXaHHYSCKOM
OHEPTHUU CUCTEMBI TCII. 3aKkoH
COXpPaHCHUA MEXaHUYECKOM OHEPTUn

bubmuoteka [{OK https://m.edsoo.ru/ffO0c478c

19

JIaGoparophas pabota «MccnenoBanue
CBSI3H pabOThI CUJIBI C U3MEHEHHEM
MEXaHMYECKOI dHEepruu Teja Ha
IIpUMepe PacTSKEHHs] pE3UHOBOTO
KIyTay

20

KonTponbHas pabota mo Teme
«Kunemaruka. /IlnHamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE

bubnuoteka [{OK https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO-
KHHETHYECKO! Teopuu. bpoyHoBckoe
nskenue. Auddysus

bubmuoreka I{OK https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep ABHKCHUS U B3aUMOJICHUCTBUS
YyacTHI BeniecTBa. Moaenu CTpoeHHs
ra3oB, KHUIAKOCTEH U TBEPABIX TEI

23

Macca monekyn. Konuuectso
Bemtectra. [locTostHuas ABoraapo

24

TennoBoe paBHOBecue. Temneparypa u
e€ usmepenue. lllkana remneparyp
Lenbcus

25

Uneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnuoteka LIOK https://m.edsoo.ru/ffOc4fde

26

AOcomtoTHas TeMmrepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU
JBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kinaneipona

bubmuoteka [{OK https://m.edsoo.ru/ffOc511e

27

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

28

Jlaboparopnas pabota «lccrnenoanue
3aBHUCHMOCTH MEXIy MapameTpamMu
COCTOSIHMSI Pa3pEKEHHOIO ra3a»

29

I/I3OHpOHeCCH B HACAJIbHOM ra3€ u ux
rpa(bnqecxoe NpeaACTaBJICHUC

bubnuoteka [{OK https://m.edsoo.ru/ff0c570e



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

BuyTtpennss sueprus
TEPMOJUHAMUYECKON CUCTEMBI U
criocoOb! e€ n3menenus. Koiamuectso

30 bu6mmoreka LIOK https://m.edsoo.ru/ff0c5952
TEIUIOTHI U paboTta. BHyTpeHHS s
SHEPTHUsl OJJHOATOMHOTO HUJICATLHOTO
rasa

31 Bunel Tenonepenaun bu6mmoreka LIOK https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIICCTRA.

32 KonunuecTBo Tennotsl npu bubnuoreka [{OK https://m.edsoo.ru/ffoc5¢36
Terionepenaye. AnuabaTHbIN mporecc
ITe i 3aKOH TEPMOJIMHA €ro

33 DBRIH SAKOT TCPMOIHHAMHI 1 €F bubmuoteka [{OK https://m.edsoo.ru/ffOc5efc
MIPUMEHEHHE K U30Ipolieccam
Heo0 .

34 ©0 pilTHMOCTb HPOLIECCOB B NPHPOE bubmuoreka [{OK https://m.edsoo.ru/ff0c6230
Bropoii 3akoH TepMOAMHAMUKH
IT enc KII TeroBoi

35 prnunn aeficrsis i K tennosoi bu6mmoteka IIOK https://m.edsoo.ru/ff0c600a
MalInHbI

36 uxa Kapnro u ero KIT/]

37 DKosorunyeckre mpoodaemMbl
TETIOIHEPTETHKH
O6o0maromuii ypok «Moute a

38 THATOIIN YpOX «AIOTCKyIApHad bubmuoreka I{OK https://m.edsoo.ru/ff0c6938
¢uzuka. OCHOBBI TEPMOIMHAMHUKI
KonTponbhas pabota no teme

39 «MonekymnsapHas ¢puzrka. OCHOBBI bubmuoteka [{OK https://m.edsoo.ru/ffOc6a50

TEPMOIAUHAMUKN)>



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

40

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue u kurenue

bubnmoreka [{OK https://m.edsoo.ru/ff0c63b6

41

AOCONIOTHAS U OTHOCHUTENILHAS

BJIAJKHOCTDb BO3/J1yXa. HaCI)IH_IeHHHﬁ map

bu6mmoreka LIOK https://m.edsoo.ru/ff0c64d8

42

TBépnoe Teno. Kpucrammueckue u

amopdHbIe Tena. AHU30TPONHS CBOWCTB

KpUCTAJLJIIOB. H(HI[KI/IG KpUuCTaJlJIbI.
COBpCMeHHHe MaTCpHrabl

bubnmuoreka [{OK https://m.edsoo.ru/ffOc65f0

43

[naBneHue M KpUCTATUIU3ALIMSL.
VY enpHas TesoTa IaBjIeHHUs.
Cyb6numarus

bubmuoreka [{OK https://m.edsoo.ru/ff0c6708

44

VYpaBHeHUE TEIJIOBOTO OanaHca

bubnuoteka [{OK https://m.edsoo.ru/ff0c6820

45

OnexTpuszanus Tea. JIeKTPUIECKUil
3apsia. JBa Buia 3EKTPUUYECKUX
3aps10B

bubmuoteka [{OK https://m.edsoo.ru/ffOc6bcc

46

[TpoBOIHUKHN, TUATEKTPUKHU U
MOJYIPOBOJIHUKH. 3aKOH COXPAaHECHUS
JIEKTPUYECKOTO 3apsaa

bubnuoteka [{OK https://m.edsoo.ru/ffOc6bcc

47

B3aumoneiictBue 3apsiioB. 3aKkoH
Kynona. TodyeuHslil anekTpudecKuii
3apsan

bubnuoteka [{OK https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIA.
[IpuHnun cynepno3unumn
ANEKTPUYECKUX noJel. JInnuu
HaANPsHKEHHOCTH

bu6mmoreka LIOK https://m.edsoo.ru/ff0c6df2

49

Pabota cuit 3IeKTpOCTaTHYECKOTO OIS,
Tlorenuuain. Pa3HoCTh NOTEHIIMATIOB

bubnmoreka [{OK https://m.edsoo.ru/ffOc6f00

50

HpOBO,I[HI/IKI/I H JUDJICKTPUKHU B
QJICKTPOCTATHUYCCKOM I10JIC.
I[I/IBJI@KTPI/I‘ICCK&SI MMPOHUIACMOCTDb

bubnuoteka [{OK https://m.edsoo.ru/ff0c7018

51

OnexrpoémkocTs. Konnencarop

bubnuoteka L{OK https://m.edsoo.ru/ff0c7126

52

9HeKTpOéMKOCTB IIJIOCKOI'O
KOHACHCATOpA. 3HepFI/I${ 3apsSKEHHOTI'O
KOHACHCATOpAa

bubmuoteka [{OK https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabota "M3mepenue
NEKTPOEMKOCTH KOHJeHcaTopa"

54

[IpuHIMIT NENCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMPOBATHLHOTO
ammapara, CTpyHHOTO IpUHTEpA.
DJIEKTpOCTaTUYECKAs 3alIUTa.
3a3emIleHne AIIEKTPONpruOOpPOB

55

DIIEKTPUYECKHM TOK, YCIOBHS €T0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpspxenue.
Conportusnenue. 3akon Oma aJist
ydacTka [enu



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

56

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHEHHE TIPOBOIHUKOB.
JlaboparopHas pabora «3ydenue
CMEIIAHHOTO COCTUHCHHUS PE3UCTOPOBY

bubnmoreka [{OK https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOUTHOCTB IJIEKTPHYECKOTO
Toka. 3akoH Jlxoys-Jlenna

bubnuoteka [{OK https://m.edsoo.ru/ffOc7838

58

3akon OMa /715 TOJTHOM (3aMKHYTO )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne D/1C nuctouynuka Toka u
€r0 BHYTPEHHETO COTIPOTHBIICHUS

bubnuoteka [{OK https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHas IPOBOAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIPOTHBIICHUSI METAJIIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

60

DNEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoAHUKH, UX COOCTBEHHAS U
IIpUMECHas MPOBOAUMOCTh. CBOMCTBA
p—n-nepexoxa. [lonynpoBoaHUKOBBIE
npubopsI

bubmuoreka [{OK https://m.edsoo.ru/ffOc84ae



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

62

DNEeKTPUYECKHUI TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAS AUCCOIUAIIMS.
DIIEKTPOJIN3

bu6mmoreka LIOK https://m.edsoo.ru/ff0c82ba

63

DNEeKTpUYECKUM TOK B raszax.
CaMOCTOSTENILHBIN U
HECAMOCTOSITEIbHBIN pa3psia. MoHus.
IIna3zma

bu6mmoreka LIOK https://m.edsoo.ru/ff0c84ae

64

DnexTpuueckue npudopsl U yCTpoiicTBa
U X IPAKTUYECKOE IPUMEHECHHUE.
[IpaBuna TexHukH 6€300aCHOCTH

bubnuoteka LHOK https://m.edsoo.ru/ffOc86fc

65

O6o0mmaromuii ypok
«INEKTPOIUHAMHKA)

bubnuoteka [{OK https://m.edsoo.ru/ffOc88be

66

KonrtponbHas pabora no Teme
«Inekrpocraruka. [locTosHHBIN
JNEKTPUYECKUN TOK. TOKH B pa3iIM4HbIX
cpenax»

bubnuoteka [{OK https://m.edsoo.ru/ffOc8a8a

67

PezepBHblit ypok. KoHTponbHas padorta
10 TeMe "DJIEKTpOoAUHAMUKA"

bubmuoreka [{OK https://m.edsoo.ru/ffOc8c56

68

PezepBHblil ypok. O0o0maronmii ypok
mo TemaMm 10 Kiacca

bubmuoreka I{OK https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

68



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

11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

IlocTosTHHBIE MAarHUTEI K UX
B3anUMoOJieHcTBHE. MaruuTHOE moJe.
Bekrop MaruutHON MHAYKIMU. JInHUK
MarHuTHON MHAYKIMU

bubmuoreka [{OK https://m.edsoo.ru/ff0c9778

MarauTHoOe I10JIe IMPOBOAHHUKA C TOKOM.

OnbiT Opctena. Bzaumonelicteue
MIPOBOJTHUKOB C TOKOM

bubnuoreka LIOK https://m.edsoo.ru/ffOc98fe

JIaGopatopHas pabota «3yueHue
MarHUTHOTO TIOJISI KATYIIKK C TOKOM)

bubnuoteka [{OK https://m.edsoo.ru/ffOc98fe

JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.
JlaboparopHas pabdota «ccnenoBanue
JIEHCTBHS IOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM

bubmuoreka [{OK https://m.edsoo.ru/ff0c9acO

JleficTBEe MarHUTHOT'O MOJIS Ha
JBHKYILYIOCS 3apsDKEHHYIO YaCTHULLY.
Cuna Jlopennia. Pabota cumnst Jlopenia

bubmuoreka [{OK https://m.edsoo.ru/ff0c9df4

DOnekTpomMarauTHas HHAyKIus. [ToTok
BEKTOpa MarHuTHON nHaAyKuu. 31C
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHON
nHaykuuu Gapanes



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

Jlaboparopuas padota «lccienoBanue
SIBJICHUS 3JIEKTPOMAarHUTHON
WHTYKITN

bu6mmoreka LIOK https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHUE
camouHaykiuu. 9JIC caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE 1oJie

bu6mmoreka LIOK https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpomucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
JIEKTPOMArHuThl, JEKTPOIBUIaTEIb,
YCKOPHUTENHN JIEMEHTaPHbIX YaCTHIL,
MHIYKIIMOHHAs NeYb

10

O6o0maromuii ypok « MarHuTHOE TOJIeE.

9HeKTpOMaFHI/ITHa$I WHAYKOUS»

bubnuoteka [{OK https://m.edsoo.ru/ffOcab82

11

Kontponbnas paboTa mo teme
«MarnuTHOe noje. DJIeKTpOMarHuTHas
HUHIAYKOUA»

bubnuoteka [{OK https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKIE KOIeOaHus.
I"apmonnueckue KoeOaHus.
YpaBHEHHE rapMOHUYECKUX
konebanuit. [IpeBpaienue sHeprun

bubnmuoteka L{OK https://m.edsoo.ru/ffOcaf06



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

13

JlaboparopHas padora «VccnenoBanue
3aBUCHMOCTH MEPUO/Ia MAJTBIX
KOJIeOaHMIA Tpy3a Ha HUTH OT JJTUHBI
HUTU ¥ MacChl Ipy3a»

14

Koneb6arenpubiit koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJICOaHMs B
UjeaIbHOM KOJIeOATeIbHOM KOHTYPE.
AHaorust MeXay MEXaHHYECKUMH U
AIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bubmuoreka [{OK https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHa. 3akoH COXpaHEeHUS
SHEPrUM B UJI€aTbHOM KOJIE0ATEIbHOM
KOHTYpe

bubnuoteka L{OK https://m.edsoo.ru/ffOcb9cd

16

[IpencraBieHue o 3aTyXarONUINX
KoseOaHusx. BeIHyXIeHHBIE
MexaHH4uecKHe Kojiebanus. Pe3onanc.
BoinyXIeHHBIE 2IEKTPOMAarHUTHBIS
Koaebanus

bubmuoreka [{OK https://m.edsoo.ru/ffOcbb86

17

Ilepemennsbiit Tok. CHHYyCOUJAJIBHBIN
IepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JIEWCTBYIOIIIEE 3HAYEHHUE CHIIbI TOKA U
HanpsHKEHU

bubnuoteka [{OK https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBozactso,
nepeaayda u nmoTpedaeHue
AJIEKTPUYECKON SHEPTUU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

Y CTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE MIEKTPUYECKOTO 3BOHKA,
reHepaTopa epeMEHHOT0 TOKa, JIMHUI
aNeKTponepenayd

bu6mmoreka LIOK https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4eCKUe PUCKU TIpU
IIPOM3BOCTBE NEKTPOIHEPTUH.
KynbpTypa ucnonabp3oBaHus
AIIEKTPOIHEPTUH B IOBCETHEBHOI
KHU3HU

21

MexaHuuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTts
pacipocTpaHEHUs U JITMHA BOJHBI.
[Tonepeunble U TPOJOJIbHBIE BOJIHBI

bubmuoteka [{OK https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpocCTh 3ByKa. 'poMKOCTh
3ByKa. Bricota ToHa. TemOp 3Byka

bubmuoreka [{OK https://m.edsoo.ru/ffOcccOc

23

DNeKTpOMarHUTHbIE BOJIHBI, UX
cBoicTBa U ckopocTh. [Ikama
OJICKTPOMArdHMuTHBIX BOJIH

bubnuoteka [{OK https://m.edsoo.ru/ffOccfe0

24

[IpuHUKIIBI paIUOCBSA3U U TEIIEBUICHHUS.
Pa3Butue cpeacts cBs3u.
Panmonoxanusa

25

Konrtponsnas padora «Konebanus u
BOJIHBD»

bubmuoreka I{OK https://m.edsoo.ru/ffOcc6f8

26

[IpssmonnHeHOE pacipoCTpaHEHHE
CBETa B OIHOPOJHOM cpefe. ToueuHbli
HCTOYHMK cBeTa. JIyu cBera

bu6mmorexa LIOK https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

27

OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
cera. [TocTtpoenne nzobpaxkeHuit B
IJIOCKOM 3epKajie

bu6mmoreka LIOK https://m.edsoo.ru/ffOcd4e0

28

IIpenomiuenue ceera. [lonHoe
BHyTpEeHHee oTpaxenue. lIpenenpHbiin
YTOJI IIOJIHOTO BHYTPEHHETO OTPaKCHUS

bubnmoreka [{OK https://m.edsoo.ru/ffOcd7f6

29

JlabGopaTopHas paborta «3mepeHnue
MOKa3aTessl MPEIIOMIICHHS CTCKIIa

bubnuoreka [{OK https://m.edsoo.ru/ffOcd67a

30

JIunsel. [loctpoenue nzodpaxeHuii B
nuH3e. Popmylia TOHKOM JIMH3BI.
YBennueHue JIMH3bI

bubnuoteka [{OK https://m.edsoo.ru/ffOcddle

31

JIaGoparophas pabota «MccnenoBanue
CBOWCTB M300paXeHUH B IMH3aX»

32

Hucnepcus csera. CI0XXHBINA COCTaB
6enoro ceera. L{Bet. JTabopaTopHas
pabora «Habmroienue nucnepcuu
CBETa»

33

Nurtepdepentus creta. Audpaxius
cera. JudpakironHas pemerka

bubmuoreka I{OK https://m.edsoo.ru/ffOced22

34

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonsapwuzanus ceera

bubnuoteka L{OK https://m.edsoo.ru/ffOcf02e

35

Onrtuyeckre npuOOPHI U yCTPOHCTBA U
yCIIOBHSI X 0€30MacHOr0 IPUMEHEHHUS



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

36

I'panu1IBI IPUMEHUMOCTH
KJIACCMYECKOM MexaHuKH. [locTymnarsl
CIELIMAJIbHOM TEOPUU OTHOCUTEILHOCTH

bu6mmoreka LIOK https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTh OOTHOBPECMCHHOCTHU.
3aM€I[JIeHI/Ie BPEMCHH U COKpaAIlICHUC
JJINHBI

bubnmoreka [{OK https://m.edsoo.ru/ffOcfa42

38

9Hepr1/1;1 " UMITYJIbC peHHTHBHCTCKOﬁ
HYaCTHUILIBI. CBsI3b MaccChI ¢ BHGPFHCﬁ n
HUMITYJIbLCOM. BHCpFI/IH IIOKO

bubmuoreka LIOK https://m.edsoo.ru/ffOcfc68

39

Kontponbnas padota «Onrtuka.
OcHOBBI cIeIMANILHON Teopun
OTHOCHUTEJIBHOCTI

bubnuoteka [{OK https://m.edsoo.ru/ffOcf6f0

40

®otonbl. opmyna [Mnanka. DHeprus u
UMITyJIbC (POTOHA

bubnuoteka L{OK https://m.edsoo.ru/ffOcfel6

41

OTKpBITHE U UCCIICOBAaHHUE
dotorddekra. Onpitel A. I'. CroneroBa

bubmuoteka [{OK https://m.edsoo.ru/ffOcffc4

42

3akonbl poTtorddekra. YpaBHEHHE
DitamreiHa 11 potodrddexra.
«Kpachnas rpanuna» ¢potospdexra

bubnuoteka [{OK https://m.edsoo.ru/ff0d015e

43

HaBnenne cBeta. OnbiTel 1. H.
JleGeneBa. XuMHUYECKOE NENCTBUE CBETA

bubmuoreka I{OK https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

44

TexHuueckue ycTpoucTsa u
IIPAaKTUYECKOE IPUMEHEHUE:!
(boTo31eMeHT, POTOAATUHK, COTHEUHAs
Oarapes, CBETOIUO]

45

Pertennie 3agad mo reMe «DJIeMEHTHI
KBAHTOBOU OIITHUKHN)

bubnmoreka [{OK https://m.edsoo.ru/ff0d0302

46

Monenb atoma Tomcona. OmBITEL
Pesepdopra o paccessHUIO 0-9acTHII.
[Lmanerapnast MoJeIb aToMa

bu6mmoreka LIOK https://m.edsoo.ru/ff0d091a

47

[Toctynater bopa

bubnuoteka [{OK https://m.edsoo.ru/ff0dOafa

48

W3nyyenue u noriomeHue GoToHoB
IIPY NIEPEXO/IE aTOMA C OJTHOTO YPOBHSI
SHEPrUM Ha Jpyroi. Buasl ciekTpoB

bubmuoteka [{OK https://m.edsoo.ru/ff0dOafa

49

BonnxoBrle cBoiicTBa yacTHIl. BOIHEBI e
Bbpoiinsa. KopnyckyisspHO-BOITHOBOR
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE
U3JIly4yeHue

bubmuoreka [{OK https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE pATHOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenenenuto cocrasa
PaarOaKTUBHOTO U3JIYyYEHUS

bubnuoteka [{OK https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
W3NydeHus. BiusHue paainoakTHBHOCTH
Ha )KUBBIC OPTAHU3MBI



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'amma-uzinyyeHue

bu6mmoreka LIOK https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B SiIpe.
Snepusbie peakuu. SInepHbId peakTop.
[IpoGembl, MepCIEeKTUBEI,
9KOJIOTMYECKUE aCTIeKThI SEPHOMN
SHEPTEeTUKHU

bubmuoreka [{OK https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpOHA. MeTo bl HAOTIOICHUS U
PErucTpanyu 3JIEMEHTAPHBIX YaCTHUL.
Kpyrusiii cron «DyH1aMeHTanbHbIE
B3anmMoaercTBUg. EMMHCTBO
¢bu3nvecKkoil KapTHHBI MUPa»

bubnuoteka [{OK https://m.edsoo.ru/ff0d0e38

55

Bun 3831000 HeOa. Co3Be3nus, spKue
3BE3/bI, IJIAHETHI, UX BUIAMMOC
nBrokenne. CoHeyHas cucreMa

56

Connue. ConHeyHast aKTUBHOCTb.
Ncrounuk sHeprun ConHua v 3B€311



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

S7

3BE3/16I, X OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1BI TITABHOW TIOCIIEIOBATEIILHOCTH.
BuyTtpennee crpoenue 3BE3.
CoBpeMeHHbIE NPEACTABICHUS O
MIPOUCXOXKACHUU | IBoJtoIK CoHIA U
3BE3]

58

Muneunsiii [lyTe — Hama I'anakTuka.
[Tonoxenue u npuxenne CoyHua B
lNanaktuke. ['anaktukn. Y€pHbIE ABIPHI
B AJpax raJaKkTHK

59

Bcenennas. Pazberanue rainakTHk.
Teopusa bonbemoro B3peiBa. PenukroBoe
n3nydyeHue. MeraranakTuka

60

HepemeHHHe HpOGJ’IeMH ACTPOHOMUU

61

KonTtponbHast pabota «D1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o6matomuit ypok. Ponb pusuku u
aACTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUAITLHOM 1
ATUYECKOH cdepax NesaTeIbHOCTH
YyeJIoBeKa




63

O6o6maromuii ypok. Pois u Mmecto
(bHU3MKKM U aCTPOHOMHUHU B COBPEMEHHOI
HAYYHOU KapTHHE MHUpPa

64

O6o6mmaromuii ypok. Pois ¢pusndeckoii
TeOpHH B (POPMUPOBAHUU
MPEJICTABICHUI O PUBNUYCCKON KapTHUHE
MUpa

65

Oo6o06maromuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MHUpa B 001IeM
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEICTABICHUN O IPUPOAC

66

PesepBHblil ypok. MaraurHoe mnoiie.
DneKTpoMaruHuTHasi MHIYKIUs

67

PesepBubiil ypok. Ontuka. OCHOBBI
CHeIUaIbHON TEOPUU OTHOCUTEITHLHOCTH

68

Pezepuslil ypok. KBanroBas ¢usuka.
DeMeHTBl aCTPOHOMHUU U aCTPOPHU3IUKU

bubmuoreka [{OK https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






