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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCHUTAHUS U
KOHLIETIIUY TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepanyu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOyvaronmmxcs 10-11 kiaccoB mnpu
oOydeHHH ux (u3MKe Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTam
OoOy4eHHMs, & TAKXKE YUYUTBHIBAET HEOOXOAMMOCTh pPealn3allii MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4Ye€OHBIMHM IpeaMeTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO rojjaM 00yUEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyMas B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxkaromiem mupe. IKoabHBIN Kype GU3NKH — CHCTEeMOOOpa3yomuii
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIyYEHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3ydenne ¢u3nKd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMH YUEOHBIX UCCIICIOBAaHUI.

B ocHoBy kypca ¢u3WKu [Jis ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pasenoB (U3MUKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKA
o0beaMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEUIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess  npuxnaonot  uanpaenennocmu. Kypc ¢(usukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYCHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM NpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a TaKXe 00CYXKIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CpPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (U3MUECKUE TeOpuH ((POpMHpPOBAaHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN TOAX0 B Kypce (DPM3MKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbI€ B IporpamMme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
paKkTUYECKUX padoT. BhiaeneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISICTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM  obOecrmieumBaeTcs  OBIAJICHHUE
oOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE HW3MEPEHUs, HCCIIEIOBAHUS
3aBUCUMOCTEN (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YJIENAETCS PEHICHUIO PACYETHBIX M KA4€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOU MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh N3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak U UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCA 3aJaHUsS HA
OOBSICHEHHE TPOTEKAaHUSl (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAIOIICH
XKU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU Jid CUTYyallMH MPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuambHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOro mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peAMETHOro KaOuHeTa (U3HKM WIA B YCIOBUSX HUHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOuHeTre (U3MKK TOIKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OO0OpYAOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (pu3uKe y4eHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH M  OOECHEYMBAaET IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAMid st
UCCIICIOBAaHMUSI M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(GyH1aMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUUECKUX paboT
dbopMupyercss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUS JOJKHBI OBITH IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOrOBBIX M LM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMM LEJIIMHU U3y4Y€HUSI PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

o (dopMupoBaHHE WHTEpeca W CTPEMJICHHS OOYYarOIIMXCS K HayIHOMY
U3YYECHUIO MPUPOJbI, PA3BUTHUE HUX HHTEUIEKTYalbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa HW3y4YCeHUS
OCHOB CTPOEHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMHpoBaHHE YMEHHUHA OOBICHATH SBJICHUS C HCIOJIb30BAaHHEM
bu3MYECKUX 3HAHUI U HAYYHBIX JI0Ka3aTEIbCTB;

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

JlocTrxeHne 3TUX lene oOecreunBaeTCsl pelIeHneM CIEeIyIoMMX 3ajad B

mpoliecce u3yueHus Kypca (pU3uK1 Ha ypOBHE CPEHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMKH 00  o0mmx  (uU3MIecCKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HMKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
oOBbsiCHeHUS (PHU3WYECKUX SBIACHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOGHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3nueckol MOAENbI0, 3a]ad, MOJAPa3yMEBAIOIINX CaMOCTOATEIbHOE
co3faHue pu3NUecKor MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJ1a4uH;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JECUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMS U TPOBEIACHMUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNICHUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CpEIHEro OOIIETO
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 4yaca B HeJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIaOOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpoBeNeHUsT J1a0OPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOCHHOCTEHN 00yJarouxcsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pa3ngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETro
Mupa. Posib 3KcepuMeHTa W TEOPUM B TMPOIECCE TO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HaydHble THUIIOTE3HI.
duznyeckre 3aKOHBI U TEOpPUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto ¢uzuku B GOpMUPOBAHWM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUUECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOpPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkKeHHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobosHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHeintHoe  aBvKeHue. [IBUKEHHE  MaTepUAIIBHOM TOYKH 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpaiienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSJIOB, LEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WIITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne aBuxkeHUs Tena, OPOIIEHHOTO TMOJ| YIJOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO Ma/ICHHUS.

Hanpagienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopmvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOLIECHHS MEXAY IIyTAMH, MPOWUJICHHBIMUA TEJIOM 3a
MOCIICIOBATENbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['amunes. IlepBeid  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnil 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectu. llepBas KocMuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHus.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llnewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUnm.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBust paBHOBeCHUs TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmsvie padomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3UMHOBOM 00pasiie, OT ux JAehOpMAaIIHH.

HccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHUus @ MexXaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTepUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUs HMIYJIbCa.
PeakTruBHOE IBUXEHUE.

PabGora cuiel. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepualibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [TorenmanbHas SHEprus YIIPYTO
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loreHuuanbHple W HENOTCHUUAJIBHBIE  CHUJIBI. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE: BOJOMET, KONED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIbI JBYX OJUHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazgen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETHYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojeiei. Macca u
pa3mepsl Mosekyl. KonuyectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACAbHOTO raza. AOCONIOTHas TemrepaTypa Kak mepa
CpeIHEll KWHETUYECKOW SHEpruu TEIUIOBOrO JBMKEHHMsS 4actul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OneiThl 110 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHS UICAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIOco0bl e€ n3mMmeHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AeNIbHAs TEMJIOEMKOCTh BEILECTBA.
KonudecTBO TEMIO0THI pH TEIJIONEpeaaye.

[Tonsitue 00 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPOIIECCOB B MIPUPOJIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS ~ TEIJIOBBIX  MallWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Ko3(pQuIMEeHT Moie3Horo
nericTBus TemuioBod MmammuHbl. I{ukn KapHo m ero ko3pduImMeHT IOIe3HOTo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

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

W3MeHeHre BHyTpEeHHEN SHEPTUH (TeMIepaTyphl) Tela Npu TeIuionepeiaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie padbomul

N3MmepeHne yaenbHoi TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus eewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HaceilieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUS.

TBépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiibl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUcCTaJTM3aIus. Y eJapHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenue npv NoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTAUIMYECKOTO BEIleCTBRa.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOMHMKHK, TUANEKTPUKU W TOIYNPOBOJHUKH. 3aKOH COXPAaHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3EKTPUYECKUN 3apsil.
DnekTpuueckoe Tnose. Hampsok€HHOCTh  2JIeKTpuueckoro mojis.  I[lpuniun



CYNEPIIO3ULIMU JJIEKTPUUECKUX MoJied. JIMHuM HanpsyKEHHOCTH 3JEKTPUUYECKOTO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmuman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexkrpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckne yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI IEUCTBUS DIEKTPOMETPA.

B3auMoaeiicTBuE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMIAan
IUIACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

M3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

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

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

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

DJIEKTPOABMKYILAsI CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma 15 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3aMmbikaHue.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAJIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUid TOK B BakyyMme. CBOIMCTBA AJIEKTPOHHBIX IMyYKOB.

[TomynmpOBOHUKH. CoOcTBeHHas " IpUMECHast IIPOBOJIUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

OneKkTpuyecKuidi TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN U0/,
TEPMHCTOPBI ¥ (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

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

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JDIEKTPOIABWXKYIIEH Cwibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa U NPOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSSI NPOBOAMMOCTD TNOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie padomul

N3yuyeHnne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HaGmroienne amexTpoiusa.

MexnpeaMeTHbIe CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyIIeCTBISIETCS C
y4E€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAay4HbId (akT, runores3a, QuU3nyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0oiia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X IPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B dKUBOU NPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOJIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIWUJIBHUK, KOHIULUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AJIIEKTPOHArPEBATEIbHBIE npuodopkI,
3JIEKTPOOCBETUTENbHBIE PUOOPHI, TATTEBAHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHATHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM WHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHATHBIX MOJIeH. JIMHUM MarHWTHOM MHAYKUMU. KapTWHAa JNMHWKA MarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHMH
MAarHUTHOTO TOJI JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHnua, €€ MOyJib U HalpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJABMXKYILAs CUla HWHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapazes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYINAS CUjla HHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTb.  SIBIIGHME CAMOMHIYKUWW. OJIEKTPOABWXKYILNAS CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTHUYECKOE MPHUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, SJIEKTPOABUIATENb, YCKOPUTEINA 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAs [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKIMYA MarHATHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON UHIYKIHH.

[TpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHuTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NelCTBHS MOCTOSSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTyKUIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cucrtema. CBoOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMU.
["apmonunyeckue konebanus. [lepuon, wacrora, amrmumryna u (aza KoseOaHUU.
[IpyXMHHBIN MasTHUK. MaremMaTu4eCKul MasiTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEeOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHWYEeCKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
AHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE eKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA U NPAKTUYECKOE IPHUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mnocCiIEeNOBAaTEIbBHOM COEAMHEHWUU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIAa MabIX KOJIeOaHHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IOCJEN0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaX€HUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenius. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

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

[IprHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHru4ecKkue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTpaHEHHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmroienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  BJEKTPOMAarHUTHBIX  BOJIH: OTPaKEHHUE,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomerpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu cBera. ToueyHbld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne n3oOpakeHUi B
IJIOCKOM 3€pKale.

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

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

CoOuparomuie W pacceuBarolye JUH3BL. ToHKas nwmH3a. DOKycHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bl. [locTpoeHnue uzoOpakeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTtepdepenunsi cera. KorepeHTHblE HWCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOICHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M MPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJIIPOUI.

Jlemoncmpayuu

[IpssMONTMHEHOE pacCIpOCTPAaHEHUE, OTPAKEHUE U MPEIIOMIICHUE CBETA.
OnTtuyeckue mpruodOpHI.

[TomHoOe BHYyTpeHHEE OoTpaxkeHre. Mojiesib CBETOBOA.

UccnenoBanrie CBONCTB U300paKEHUH B JTMH3aX.

Mopenu MUKpocKoIa, TeJIeCKomna.

Hab6mronenune natepdepeHIIny CBEeTA.

Habmronenune nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toydyenue ciekTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul



N3mepeHne nokasaTess IpeJoMIICHHs CTEKIIA.
HccnenoBanre CBOMCTB M300paKEHUI B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAaKyyMe€, IPUHIINI OTHOCUTEIBHOCTH DUHILTEMHA.

OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpalICHUE
JUTVHBI.

OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C SHEPrUEH U UMITYJIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPIruUs
IIOKOS.

Pazgea 7. KBanToBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3Hepruu (OTOHA C €T0 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

OTtkpeiThe 1 ucciegopanue porodpdexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dotorpdexra. YpaBuenue DuHmTeitHa s GoTodddexra. «KpacHas rpanuiiay
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHHUEe: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3akoHOB BHELTHETO (hoTodPdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHiO 0 -4acTHII.
[Inanerapnas moxpens aroma. [loctynatel bopa. M3nyueHne u mnoriionieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS JHEPrHUM Ha Jpyroil. Bumb
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BousHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
Ty aJli3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGmronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii axcnepumenm, nabopamopmvie padbomul
HaOmnronenue tMHE4aToro CrekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4YCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.
Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlegekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTobl HaOJIOIEHUS M PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
dyHIaMeHTanbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoMCTBa U IPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomuol
HccnenoBanne TPEKOB YacTHIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUY U ACTPOPU3NKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiIafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHM.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3[bI, MJIAHETHI, UX BHUIAMMOE
JIBUOKCHHE.

ConHeuHas cuctema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHIIA@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(HMarpaMma «CIEKTPAJIbHBIM KJIacCc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCICIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



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

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel raaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPENeNICHUS TTOJ0XKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sd CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro [lyTu.

Oo0o0maromiee MOBTOPEHUE

Ponr ¢u3uku u acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HAay4HON KapTHHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUPOBAHUM TPEACTABICHUN O (PUINYECKON KapTUHE MHpaA, MECTO
(dbu3nYeCcKo KapTUHBI MHUpa B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢uszuku 0a30Boro ypoBHsa B 11 kiacce oCyIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBSA3CH C KypCcaMH MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJICIb, U3MEPECHHE.

Mamemamuxka: peumieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TMOJ00US TPEyTrOJbHUKOB,
OTIpEeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIe
JIBVKCHUS B KMBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAS! CTPYKTYypa TBEPIBIX
TeJI, MEXaHWU3Mbl OOpa30BaHUSI KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIn3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTpOIEpenad, TIEHEpaTop IEPEMEHHOro TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Ousmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTH OOyYarolmUXcsi PYKOBOJICTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKJIEHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHOU IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMK 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B HMHTEpPECaX IPaXKAaHCKOIrO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICNCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAapHON U BOJIOHTEPCKOMN AESATEIbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSIM
POCCHMCKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYyAYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIMTAHHSA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPUYECTBA,
pHUCyIIero (pu3ndecKoil HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oyayuieil npodeccun U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJI100aJIbHOTO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAOLIEH Cpelie HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA,;

paclIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIIECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH NPOEKTHYI0 U HCCIEIOBATEIBCKYIO
NEeATEIbHOCTh MHIUBUYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBUI:
CaMOCTOATENLHO  (OpMYyJNIHMpPOBAaTH W aKTyaJIM3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILEeNH JeATeIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M MPOTUBOPEYUST B  PaccMaTpUBAEMbIX
bu3NYeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHS] MPOOJEMBbI C YYETOM aHAllU3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJNHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIaJICTh HAyYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSAMU M METOJaMHU
buznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIaJICTh BHJIAMHU JICATEIBHOCTH IO TIIOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAUNA, TMPEOOPa30oBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHS, HaXOJIUTh apryMEHTHI JJI JI0Ka3aTesIbCTBa
CBOUX YTBEP)KJICHHUH, 3a/1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7a4dl  pPe3yJIbTaThl,
KPUTUYECKUA OIICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIMPOBAThH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIIHLHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HAaHWA TI0 (HU3MKE B TPAKTUIECKYIO 00JaCTh
KU3HEACATCITLHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a49H, JIOITyCKAIOIINE aJTbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HAaBBIKAMHM IOJYyYCHHS MHGOpPMAIUU (PU3MUECKOTO COACP)KAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIIATh ITOWCK, aHAJIM3,
CHUCTEMATHU3AIMI0 W WHTEPIIPETAIUI0 WHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpPraHU3aIMOHHBIX
3a/lad ¢ CcOOMIoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHs, TPABOBBIX © OTUYECKUX HOPM, HOPM
uH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEp)KaHHMS B Pa3IM4YHBIX (dopmaTax c
y4€TOM Ha3HAYCHUS WH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMATILHYIO
dbopMy TIpEICTABIICHHS M BU3yaTH3aIUH.

KoMMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIE TeiCTBUA:
OCYIIECTBJIATH OOIIEHUE HA YPOKaX (PU3UKH M BO BHEYPOUHOH JACSITCIBHOCTH;
pacro3HaBaTh TNPEANOCHUIKM  KOH(JIMKTHBIX CHTyalldd W CMSATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4ETOM O0OLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OPUHUMATh L[EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOIO Yy4YaCTHHKA KOMaHIbI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HWJEU C IO3ULHWHA HOBH3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETUYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIMATHBHBIM.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEILHOCTh B 00JAaCTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POpPMYIHMPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B NIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBHA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCITOJIb30BaTh MPUEMBI peIIeKCUU ISl OLIEHKU CUTYallluH, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPH aHAINU3E pe3yIbTaTOB
NeSITCIIbHOCTH;

IPUHUMATH Ce0sI, TOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce HOCTHKEHHSI THYHOCTHBIX PE3YJbTATOB OCBOCHHSI MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEpPIICHCTBYETCS HMOILIMOHAIIbHBIH UHTEIJICKT, Mpeaoiararonmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBATBCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTpEMJICHUE K JIOCTHXKCHUIO LETU U
yCcrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHUE
JIPYTUX, YUYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHUS
C IPYyTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHIL.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIOIEM;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepHuaibHas TOYKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nIecKux 3a1ay;

pacno3HaBaTh (PU3NYECKUE SBJICHHS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTH, HWHEPIUS,
B3auMoencTBue Ten, nuddys3us, OpOyHOBCKOE NBIKECHHE, CTPOCHUE JKHUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUsA, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZ€, CBS3b MEXKAY NapaMeTpaMy COCTOSIHHSL Ta3a B H30Ipoleccax,
ANEKTpU3aLus TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYUHBI:
KOOpAMHATa, NyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMITYJIbC T€JIa, KNHETUYECKAas 3HEPTUsl, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIUHUIIBI,
HaXOJUTh (OPMYJIbl, CBS3BIBAIONIUE JTAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh HM3YUYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONB3Ysl (U3MUYECKUEe BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi DHEPIrUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprusi, padbora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPAaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYMUH, HUX
00O3HAaUEHUsT W EAUHMIIBI, HaXOAuTh (GOPMYJIbl, CBA3BIBAIOLIUE JIAHHYIO
(U3MUECKyIO BEJIMUMHY C APYTUMH BEJIUUHHAM;

ONMUCHIBAaTh U3YUYEHHBIE JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTEHIUAN, PAa3HOCTh MOTEHIINAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIb3YyEMBbIX
BEIIMYMH, MX OOO3HAUYECHMS] W €IUHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOILINE
JaHHYIO0 (PM3UYECKYIO BEJITUYUHY C IPYTUMU BEJIMUMHAMU;

aHaIM3UpOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3MUECcKue
3aKOHBI U TIPUHIIMUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akons HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHHUsI WMIIYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JABMXKEHUSI MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsana, 3akoH Kyiona, mpu 3TOM pasnuyarh CIOBECHYIO
(GbOpMyYITUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPUHLMUIBI JICHCTBUS  MalllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh yCJIOBHsS UX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCJIEIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEpPEHUH, MpHU 3TOM
dbopMmynupoBaTh MpoOJieMy/3amady ¥ TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOpYyJOBaHUsS, MPOBOJIUTH OMNBIT H
(bopMyIUpPOBATH BHIBO/IBI,

OCYUIIECTBJISATh MPSAMbIe U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUsI M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU IOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3WYECKUMHU  BEIUYHMHAMH  C
UCITOJIb30BAaHUEM TIPSAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(¢ukcHpoBaTh pe3ysbTaThl IMOJYYEHHOM 3aBUCUMOCTU (DU3MUECKUX BEIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pPE3yJIbTaTaM UCCIIEI0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEIOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKOM U MPOEKTHOU
JESATEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000opy1I0BaHUS;

pemarb pacy€THhlE 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BETUYUHBI U (HOPMYIIHI,
HEOoOXOoJuMbIe JUJIsl €€ pelleHus, NMPOBOJUTH PAcU€Thl M OLIEHHWBATh PEANTbHOCTh
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOI BEJINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKICHUH C OMOpOM Ha HM3YyUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue ABICHUS,

UCIONB30BaTh  MPH  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIPEICTABJICHUS YYEOHOW W HAay4YHO-MONYJIAPHON MH(POPMALIMH, MOTYYEHHON U3
pPa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIyYaeMyI0 HH(pOpMaLuio;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPHU OO0paIEHUH C MPUOOPAMHU U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHWEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYMIBI, PAIMOHAIBHO pPaCHpenesiTh OOS3aHHOCTH U
MJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aICKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE paccMaTpUBAEMON MPOOIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Yy 00YUAIOIINXCST YMCHUM:

JEMOHCTPUPOBATh HAa TMpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpPa, B PA3BUTHUU COBPEMEHHON TEXHHUKU H
TEXHOJIOTUH, B MPAKTUYECKOW JESITEIBHOCTH JIOJEH, IETOCTHOCTh U EIUHCTBO
(bU3NYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJIEIICH:
TOYEUYHBIN JICKTPUICCKUIN 3apsif, JTyd CBETa, TOYCUHBIN UCTOYHUK CBETA, SICepHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacrio3HaBaTh (PU3HYECKUE SIBJICHUS (MPOLECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJICKTPUUYECKAS TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCUCTBHUS TOKA, B3aWMMOJCHCTBUC
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsiji, JICKTPOMArHUTHBIE KOJeOaHUs U
BOJTHBI, TPSMOJIMHEWHOE PACIPOCTPAHCHHUE CBETA, OTPaKCHHE, IMPEIOMIICHHUE,
uHTephepeHnusa, audpaknus W TOJNIpPU3alUs CBETa, JHUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddexT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JUHENYaTOro CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAas M HMCKYyCCTBEHHAas
PaO0aKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MArHUTHEIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  TMPOBOAMMOCTH  Pa3IMYHBIX  Cped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCHOJB3YsS (U3UYECKUE BEITMYMHBIL:
AIEKTPUUECKUIN 3apsil, CUjia TOKa, JJICEKTPUUECKOE HAMpPSHKEHHUE, DIIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOJBIDKYIIAs CHia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHIia, WHIYKTUBHOCTH
KaTyIIKA, SHEPTUS DJCKTPUYCCKOTO W MArHUTHOTO IIOJICH, TEPHOJ W YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsi W CWia TOoKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, NMPU ONHWCAHWHA TPABUIBHO TPAKTOBATh (PU3MUYECKHM
CMBIC]T HCIIOJIb3YEMBIX BEIIMYMH, WX OO0O03HAYCHUS W CIUHUIILI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIWYMHY C JAPYTHEMH
BEIIMYMHAMM;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECChI, HCIOJIB3YS
(bu3MYeCKrue BEIMYHMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJTMHA BOJIHBI H



4acTOTa CBETA, SHEPTUS U UMITYJLC (POTOHA, IEPUOJI TIOJTypaciiaia, SHEPTHs CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OO0O3HAYCHHS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATh 3HAUCHUE (PU3NUECKON BEIMYUHBI,

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3Yys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENILHOTO U MapajieIbHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITeHa mia pororddexra,
3aKOH COXPAHEHHUsI SHEPrYH, 3aKOH COXPAHCHUS HMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HMCIa, MOCTYJarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpu 3TOM pa3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HAMIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuiibl JlopeHna;

CTPOUTh U OIHUCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBAaHUI0 (DU3UYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBath MpoblieMy/3aadyy ¥ TUIIOTE3y Y4e€OHOTO IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIUpPOBATH BHIBO/IHI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEIUYUH C HCIOJIb30BaHHEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIUI] U
rpaduKoOB, JI€JIaTh BBIBOJIBI 110 PE3yIbTaTaM UCCIICIOBAHUS;

coOJII0/1aTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1A0OPATOPHOIO
000opy10BaHUS;

pemath pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCITOJIB3YS (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ peIlleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKON BETMYUHBL

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JOTHYECKH HEMPOTUBOPEUUBYIO
[EMOYKY paCCyXIEHHI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nueckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIpe/ICTaBJICHUs Y4eOHOM W Hay4YHO-TIONMYJISIpHONM MH(OpPMAINH, MTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOIy4aeMy0 HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MalIMH, NPHOOPOB U TEXHUYECKUX
YCTPOICTB, pa3inuyarh yCIOBUsA UX 0€30IaCHOTO HCIOJIb30BaHMS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEIO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpalllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
IIOBEJICHUA B OKPY’KaroLIeH Cpene;

paboTaTh B TpynIe C BBHIMOJHEHHEM pPAa3JHYHBIX COLHUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PalMOHAIBHO PpACHpENeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, a€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne o/ P Kontpoabnbsie IlpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
) 8 Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ T4 1bf72
Uroro no pazgeny 18
Pazpnen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuorexa [JOK
) TEOpHHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnorexka [HOK

®a3oBbIe IEPEXOIBI

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




Uroro no pazgeny

24

Paznen 4. JIEKTPOJANHAMUKA

4.1 DNIeKTpOCTaTUKA 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jie/ioB U TeM undposbie
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Pazjnen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nosne. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
’ UHIYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHU4eCKHE U JIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
’ KoJIeOaHus https://m.edsoo.ru/7f41¢97c
29 MexaHn4YecKue U AJIEKTPOMarHUTHBIC 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
) OTHOCHUTEIILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 C) i 6
FICMCHTET KBAHTOBOH OHTHIH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




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

4.3

ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Pa3pesa 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pazgen 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngg;;?:;;gggﬂlcgk
Hroro no pazneny 4
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
| ®dusnka — Hayka o npupoje. Hayunsie | bubmmoreka [JOK
METOBI IO3HAHUS OKPYKAKOLETO MUpa https://m.edsoo.ru/ff0c32e2
Poxab u Mecto du3uku B GOpMUPOBAHUH
2 COBPEMEHHOH i)a YHOU K(g I’[)‘I/IHIi MHpa, B 1 bubmmorexa [TOK
P . y P Up i https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEILHOCTH JII0IeH
Mexannueckoe nBrkeHre. OTHOCUTEIBHOCTh
3 MeXaHn4JecKkoro aBmxeHus. Ilepemenienne 1 bubmorexa HOK
PP : https://m.eds00.ru/f0c3508
CKOPOCTbh, YCKOpPEHHE
4 PaBHOMepHOE TPSIMOIMHENHOE JBMKEHHE 1 bubmorexa HOK
pHOC TP https://m.eds00.ru/fi0c3620
5 PaBHOYCKOpEHHOE MPAMOJIMHENHOE 1 bubmuoreka [IOK
JOBHUXKCHUE https://m.edsoo.ru/ff0c372e
6 CBoOomHOe masieHue. Y CKopeHue | bubnuoteka [JOK
CcBOOOJHOTO MMaIECHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe nuxenue. JIBuxenne 1 bubmuorexa [IOK
MaTepUAIbHON TOYKH MO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun otHocuTenbHOCTH ["anunes.
8 HNuepnuanbable cucteMbl oTcueTa. IlepBrIil 1 bubmorexa LHOK
p - LeP https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [lpunuun cynepno3uuuu | bu6muoreka [IOK

cuit. Bropoi 3akoH HeroroHa st

https://m.edsoo.ru/ffOc3be8




MaTCpHaHBHOﬁ TOYKH

10 Tperuii 3akoH HproToHa 1151 MaTepraIbHbIX Bu6muotexa [JOK
TOYEK https://m.edsoo.ru/ffO0c3be8
1 3aKoH BceMUpHOTO TsiroreHus. Cuna bubnmnoreka HOK
TsKecTu. [lepBasg kocMuYecKkast CKOPOCThb https://m.edsoo.ru/ff0c3d00
bu6nmoreka [IOK
12 Cwuita ynpyroctu. 3akon ['yka. Bec tena hitps://m.edsooru/f0c3el8
Cuna tpenunst. Koaddunuent tpennsa. Cuima
13 conpOTiBneHm[ Hpql)/l(bI[BI/I)KeHI/II/II) Tena B bubmmorexa [TOK
https://m.edsoo.ru/ffOc3f76
AKUJKOCTU WM ra3e
[TocTynarenbHOE U BpalaTelbHOE ABUKEHUE
14 a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHITBI. bubnnorexa [JOK
I1imeyo cunbl. YciioBUs paBHOBECUS TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tena
HNMnyinbc MaTepralibHONW TOUYKHU, CUCTEMBI
15 MaTepUaibHbIX TOUYEK. MIMITynbC cuibl. 3aKOH bubmmnoreka HOK
COXpaHEeHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHUE
Pabota u mourHOCTh cuibl. Kunetuueckas
16 SHEprus MaTepuaabHON ToukH. Teopema 06 bubamorexa LOK
- https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUU
[TorenumansHas sueprus. [loreHmanbHas
17 SHEPTHs ynpyro AehopMUPOBAHHON bubnuotexa [JOK
npyxuHbl. [loTeHManbpHas S3Heprus Tena https://m.edsoo.ru/ff0c461a
BOJIN3M IOBEPXHOCTH 3EMITH
[ToreHunanbHbIE U HETIOTEHIIMATBHBIE CUJIBL.
18 CBs13b paOOTHI HETTOTEHITUATBHBIX CHJI C bubmmorexa [OK

H3MEHEHHEM MEXaHHISCKOM OHEPIrun

https://m.edsoo.ru/ffOc478c




19

20

CUCTEMBI TeJI. 3aKOH COXPAHECHHUS
MEXaHU4ECKOM SJHEPrUuu

JlaboparopHnas pabota «VccienoBanue cBSI3u
paboThI CUIIBI C U3MEHEHHEM MEXaHHYECKON
SHEPruu Tella Ha MPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»

KonTtponsHast padora no teme «Kunematuka.

I[I/IHaMI/IKa. 3aK0HEBI COXpaHCHUA B
MCXaHUKE»

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KHMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Auddysus

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapakrep JBUKEHUS U B3aUMOACHCTBUSA
4acTHIl BemecTBa. Mozienu CTpOeHHus ra3os,
JKUJKOCTEN U TBEPABIX TEIl

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHas ABoraapo

TemmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. lllkana remneparyp Llenbcus

25

26

27

HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBuenue MKT

AOcomoTHas TemrepaTypa Kak Mepa cpeIHen
KMHETHUYECKOW SHEPTUH JIBH>KEHHS MOJIEKYJI.
YpasHenue MengeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbIE 3aKOHBI

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4fde

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c511e

28

JlaGopaTtopHnas pabota «HcciaenoBanue
3aBUCUMOCTH MEX]y MapaMeTpaMu
COCTOSITHUS pa3peKEHHOTO Ta3ay




HSOHpOHCCCH B UACAJIBHOM Ia3€ U UX

bu6nmmoreka [IOK

29
rpaduyeckoe npeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BHyTpeHHss 3HEprus TepMOAMHAMUYECKON
30 CHUCTEMBI M CTIOCOOBI €€ N3MEHEHUS. bubnuorexa [{OK
KonuyecTBo TermtoTs! 1 paboTta. BHyTpeHHSs s https://m.edsoo.ru/ff0c5952
SHEPIusi OJJHOATOMHOIO MJI€aJIbHOIO ra3a
bubnunoreka LIOK
31 Bunae! Tenonepenauu
https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMI0EMKOCTh BELIECTBA.
bubnunoreka LIOK
32 KonuyecTBo TEIIOTHI IpH TEIUIONEpEAAUE.
. https://m.edsoo.ru/ff0c5¢36
AnuabatHbIii poriiecc
3 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 Bbu6mmoteka [JOK
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOcSefc
34 HeoOpaTtumocTs ponieccoB B MpUPOJIE. bubmuoreka [IOK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunuun neiicteud u K1/ remnoBoit bu6mmoteka IIOK
MAIIUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ|
37 DKoJornyeckre npoodaeMbl TEIIOHEPTeTHKU
18 O6o06maromuii ypok «MonexkysipHast bubnuoteka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
bubnunorexa LIOK
39 «MonexynspHaas pusuka. OCHOBbI
https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKID)
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh bubnuorexa [JOK

Bo3ayxa. Haceliennslii map

https://m.edsoo.ru/ff0c64d8




Teépnoe Teno. Kpucramnuueckue u
amop(HbIe Teraa. AHU30TPOIUS CBOMCTB

bu6nmoreka [IOK

42
KpUCTAILIOB. JKHIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepUalIbl
43 [InaBienue u kpuctauM3auus. Y genbHas bubnmnoreka HOK
terioTa rasieHus. Cyomumanus https://m.edsoo.ru/ff0c6708
Bbu6moteka [JOK
44 YpaBHeHHe TEII0BOroO OanaHca nosmorexa [
https://m.edsoo.ru/ff0c6820
45 DnekTpu3zanus Ten. JIEKTPUUECKUH 3aps. bubmmoreka [JOK
JIBa BUa 3IEKTPUUECKUX 3apsA/I0OB https://m.edsoo.ru/ffOc6bcc
[IpoBOoAHMKY, AUIEKTPUKHU U
46 H(I))JI TIPOBOTHUKH SagH COXpaHEHUS bubmmorexa [IOK
yrip A ) P https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsiaa
47 B3aumoneiictBue 3apsioB. 3akoH Kynona. bubmuoreka [IOK
TodeuHblil JIEKTPUUYECKUH 3apsij https://m.edsoo.ru/ffOc6eced
Hanpsx€HHOCTB 3JIEKTPUYECKOrO MOJIS.
48 [IpyHIMI CynEepIIO3ULIMH IIEKTPUYECKUX bubmmorexa [IOK
P VH P B .. P https://m.edsoo.ru/ffO0c6df2
nosieid. JIluHum HanpsKEHHOCTH
49 Pabota cuit snekTpocTaTHuecKoro moJis. bubmuorexa [IOK
ITorennuman. Pa3HoCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY U AWDIIEKTPUKH B
P A P bubmuoreka [{OK
50 AJIEKTPOCTATHYECKOM IIOJIE.
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
N bubnmnoreka [JOK
51 OnexktpoémkocTb. Konnmencarop 1
https://m.edsoo.ru/ff0c7126
5 DIEeKTPOEMKOCTD IITIOCKOTO KOHJIEHCATOPA. bubnmoreka [JOK
DHeprus 3apsHpKeHHOT0 KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaboparopHas pabota "M3mepenue




54

3JIEKTPOEMKOCTH KOHeHcaTopa"

[IpuHUMI NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIMMPOBAJIBLHOIO arapara,
CTPYHHOIO MPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMJICHUE DIEKTPOIIPHOOPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymectBoBanusl. [locrosunsii Tok. Cuiia
toka. Hanpsixenue. ConporuBienue. 3akoH
Oma 151 yyacTka Lenu

56

[TocnenoBarenpHOE, apaLIEIBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOJHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIIAaHHOTO COCIMHEHHSI PE3UCTOPOBY

bubnunoreka LIOK

0.5
https://m.edsoo.ru/ff0c74£0

57

58

59

60

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon J[xoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)

BHCKTqueCKOﬁ ICIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopaTtopnast pabora «M3mepenne IC
HNCTOYHHKA TOKA U €TI0 BHYTPCHHETO
CONPOTUBIICHUS

DNEeKTpOHHAsk MPOBOAUMOCTB TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepXIpoBOIUMOCTh

DneKkTpuuecKkuil Tk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7838

bu6nunorexa LIOK

0.5
https://m.edsoo.ru/ff0c7ae0

61

[TorynpoBOIHUKH, UX COOCTBEHHAs U
MpUMeCHas MPOBOAUMOCTh. CBOMCTBA p—n-

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae




nepexoja. [loxynpoBogHIKOBBIE TPUOOPHI

DNEKTPUUECKUH TOK B pacTBOPax U

& paciuiaBax 3J€KTPOJIUTOB. 1 bubmmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DIIEKTPUUYECKHI TOK B Ta3ax.

. . bubnnorexa [IOK
63 CamocCTOsTEeIbHBIN 1 HECAMOCTOSATEIbHBII 1
https://m.edsoo.ru/ffOc84ae
pazpsan. Monnus. [1nazma
DeKTpuuecKre mpuOopsl U YCTPOICTBA U UX
P PHDOPEL M yeTp bubmuoreka [{OK
64 IIpaKTH4YeCcKoe IpuMeHenue. [Ipasuna 1
https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011aCHOCTH
bubmuoreka [{OK
65 O6o006maromuil ypok «JIeKTpOAMHAMHUKAY 1
HIAIOTIIH YPOK «ICKTPONMHAMHK https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme
«Inextpocraruka. [TocToIHHBIN

66 ANEKTPUYECKU TOK. TOKM B pa3IM4YHBIX | bubmuorexa [IOK
cpenax» /Beepoccuiickast mpoBepoyuHas https://m.edsoo.ru/ffO0c8a8a
paboTa npu NpoBeACHUH Ha OyMaKHOM
HOCHUTEIE

67 Pesepsusliit ypok. KonTposibHas pabora o 1 bubmuorexa [JOK
TeMe "DnexkTpoaruHamMuka' https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O0o0mmaronmii ypok mno ] bubmuoreka [IOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourposbnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
[TocTostHHBIE MATHUTHI U X
| B3aumojieicteue. MarautHoe nose. Bekrop | bubnuorexa [JOK
MarHuTHON MHAYKUMU. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKUNU
MarnuTHO€ 1oJjie TPOBOJHUKA C TOKOM.
. bubnuorexa [JOK
2 OmnsiT Opcrena. Bzaumopeiicrsue 1
https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopatopHnas pabora «3yueHue | | bubnuoreka [IOK
MAarHUTHOTO MO KaTyIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JleficTBrE€ MarHUTHOTO TOJISE HA MPOBOJIHUK C
4 tokoM. Cuna Amnepa. JlaboparopHas paboTa 1 | bubnnoreka [JOK
«HccnenoBaHue IeMCTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBuEe MarHUTHOTO ITOJIS Ha
5 NBIDKYIIVIOCS 3apsDKEHHYIO yacTuly. Cuia 1 bubmmorera [IOK
Iy PAUREHILY v https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunbl JlopeHiia
OnekTpoMarauTHas HHAYKIus. [ToTok
6 BEKTOpa MarHuTHON uHaAyKuu. 3/1C 1
WHJYKUIHUU. 3aKOH AJIEKTPOMArHUTHOM
unaykuun dapazges
7 JlaboparopHas pabdorta «/ccnenoBanue 1 1 bubnmoreka [JOK

SIBJICHUS BHGKTpOMaFHPITHOﬁ HHIYKIOUW

https://m.edsoo.ru/ffOcalS0




10

WNHyKTHBHOCTD. SIBIEHNE CAMOMHIYKIIHH.
O/1C camouHIYKIIMU. DHEPIUsl MATHUTHOTO
MOJISt KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noje

TexHnuyeckue ycTpoicTBa U UX MPUMEHEHHE:
MIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIHU
3JI€MEHTaPHBIX YaCTHUIl, MHIYKIIMOHHAS T1€Yb

O6o06maromuii ypok « MarautHoe mosie.
DNEeKTPOMarHuTHAs WHIYKIIHSD)

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

Kontponbnas padota nmo teme «Marautnoe
rosie. DJIEKTPOMarHuTHasE WH Ty KLU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

13

14

15

CB000O1HBIE MEXAaHUYECKHE KOJICOaAHMUS.
I"apmonundeckue KojicOanus. Y paBHEHHUE
rapMoHUYecKux kojebanuit. [IpeBpaienue
SHEPTUU

Jlaboparopnas pabota «VccnenoBanue
3aBUCUMOCTH TIEPHO/Ia MATBIX KOJIEOAHUI
rpy3a Ha HUTH OT JUJIMHBI HUTH ¥ MacChl
rpy3a»

Koneb6arenbHblit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B UJ€aIbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIIOTUS MEKIY
MEXaHUYECKUMH H AJIEKTPOMArHUTHBIMH
KoJIeOaHUAMU

®opmyna ToMmcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UJICATHHOM KOJIEOaTeIIbHOM
KOHTYpe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0caf06

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4




IIpencraBnenue o 3aTyxaromux KojaeOaHUsIX.
BbIHyX1€HHBIE MEXaHUYECKUE KOJICOAHMUS.

bu6mmoreka [IOK

16 Pe3onanc. BeinyxaeHHbIE https://m.edsoo.ru/ffOcbb86
3JIEKTPOMArHUTHBIE KOJIEOaHHS
[Tepemennsbiii Tok. CUHYCOUIATBHBIN
17 MepeMEeHHbIN TOK. MOIIHOCTh MEPEMEHHOTO bubmuorexa [JOK
TOKa. AMIUTUTYHOE U JIEHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYE€HHUE CUJIbI TOKA M HATIPSHKEHUS
18 Tpauchopmarop. [IpousBoacTso, nepenava u
noTpedIieHne NIEKTPUIECKON IHEPTHH
VY CTpORCTBO U IPAKTUYECKOE IPUMEHEHUE
19 ANEKTPUYECKOTO 3BOHKA, FEHEpaTopa bubmorexa LHOK
. https://m.edsoo.ru/ffOcc324
MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepenay
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE
20 anexkTposHepruu. KynbTypa nucnonab3oBaHus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU
MexaHnudecKkre BOJIHBI, YCIOBUS
)1 pacnpoctpanenus. [lepuon. CkopocTthb bubnuoreka [IOK
pacrpocTpaHeHus U JJIUHA BOIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie U IPOOJIbHBIE BOJHBI
” 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa. bubnmnoreka [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
3 DIEeKTpOMarHuTHBIE BOJIHBI, UX CBOMCTBA U bubnnorexa [HJOK
ckopocTs. IlIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIUTIB paIMOCBS3U U TEIICBUICHHS.
PazButue cpeacts cBsa3u. Pagnonokamms
25 Kontponbnas padota «KonebaHust 1 BOITHBDY bubmmorexa [IOK

https://m.edsoo.ru/ff0cc6f8




[IpsmonuHeitHOE pacpocTpaHeHHEe CBETa B

bu6mmoreka [IOK

26 OJIHOPO/IHOH cpezie. ToueuHbli UICTOYHUK
P P https://m.edsoo.ru/ff0cd350
ceera. Jlyu cera
OrtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
. bu6mmoreka [IOK
27 cera. [TocTpoenune n3o0pakeHui B MIIOCKOM
https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenue cera. [lonHOE BHYTpEHHEE
28 otpaxkeunue. [IpenenpHbIil yroi HOJIHOTO bubmmorexa LHOK
p P y https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopuas padota «3mepenue bubnunoreka [JOK
IoKasarelis IIPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
Jlunzel. [loctpoenne n3obpaxeHuii B TUH3E.
30 ®dopMyna TOHKOM JTUH3BL. Y BEJTUYCHUE bubmmorexa [TOK
pMY ' https://m.edsoo.ru/ff0cddle
JIUH3BI
31 Jlaboparopnas pabota «Vccrnenoanue
CBOMCTB M300paKEHUH B JIMH3AX)
Hucnepcus ceeta. ClokHbIN cocTaB 0€10ro
32 cgera. [[Ber. JlabopaTopHas pabota
«Habnronenue qucnepcuu cBeTa»
3 Wnrtepdepennus creta. udpaxnus ceera. bubnuorexa [IOK
JudpakimonHas pemeTka https://m.edsoo.ru/ffOced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOPbI U yCTPOCTBa U
yCIIOBUS MX O€30MacHOr0 MPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH KJIACCUYECKOM
. bubnmoreka [JOK
36 MexaHuk. [locTynarel ciennanbHON TEOPUH

OTHOCHUTCIBHOCTU

https://m.edsoo.ru/ffOcf862




OTHOCHUTENIHLHOCTD OOJHOBPEMCHHOCTH.

bu6mmoreka [IOK

37
3ameJieHre BpEeMEHH U COKpaIEHUE JJIUHbI https://m.edsoo.ru/ffOcfa42
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
. bubnmoreka [JOK
38 yacTullbl. CBSI3b MacChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusi MOKOs
39 Kontponsnas padora «OnTrka. OCHOBBI bubmumorexa [IOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH» https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [Mnanka. DHeprus u bubnnoreka [JOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gporodddexra. bubnuorexa [JOK
Omnertel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra. YpaBHEHUE
. . bubnuorexa [JOK
42 OnHmreitna 1 porodddexra. «Kpacnas
https://m.edsoo.ru/ff0d015¢e
rpanuna» Gporosdgexra
43 Hasnenue ceera. OnwiTel [1. H. JleGenena. bubnunoreka [JOK
XuMuyeckoe IeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHnuecKue yCTpoCcTBa U IPAKTUYECKOE
44 npuMeHeHue: HoTorNeMeHT, GOTOAATUUK,
CONTHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3aga4d mo reme « 3J€MEHTBI bu6mmorexa [IOK
KBAaHTOBOU ONTHKHW https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
bubmuorexa [JOK
46 Pezepdopaa mo paccesHUIO 0-9aCTHII.
https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aToma
bubnmoreka [JOK
47 [Toctynatel bopa 1
https://m.edsoo.ru/ff0dOafa
43 W3nyuenue u nornomienue GoTOHOB NMPU bubnmoreka [JOK

Mepexoie aToMa ¢ OJTHOTO YPOBHSI SHEPTHU

https://m.edsoo.ru/ff0dOafa




49

Ha Jipyrou. Buasl ciekTpos

BoaHoBEIe cBOiicTBa yacTull. BoaHEI ae
bpoiinsa. KopnyckynsipHO-BOJIHOBO#
nyann3M. CIIOHTaHHOE U BBIHYKJIEHHOE
W3JIy4eHue

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna mo onpeneneHnio cocraBa
PaAMOAKTUBHOTO U3TYUYEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

55

CoiicTBa anb(a-, 6era-, raMMa-u3ITydeHusI.
Bimsane PAAOAKTUBHOCTH HA )KUBBIC
OpPTraHU3MBbI

OTkpbITHE IPOTOHA U HEWTpOoHA. V30TONBLI.
Anbda-pacnag. DIEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacnajn. ['amma-
U3Jy4yeHue

OHeprus cBA3M HyKJIOHOB B sifipe. SlnepHbie
peakuuu. SnepHslit peaktop. [Ipobiemsl,
IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOM SHEPrETUKH

OnemeHTapHble YacTULIBl. OTKpBITHE
no3UTpoHa. MeTopl HaOMo1eH!s U
pPErucTpanyu dJIEMEHTApHBIX YaCTHLI.
Kpyrusii cron «®yH1aMeHTaIbHbIE
B3auMoIecTBUA. EAHCTBO uznueckoit
KapTHUHBI MUPa»

Dransl pa3BuTUs acTpoHoMuu. [IpukiagHoe
¥ MUPOBO33PEHYECKOE 3HAYCHHE
actpoHomuu. Bun 3Bé3mHOTO HEba.
Co3Be3ausl, spKue 3BE31bl, INIAHETHI, KX

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38




56

BUJIHUMOC IBHKCHUC. ConHeuHas cucreMa

Comnurte. ComHeunas akTHBHOCTE. MICTOYHUK
sHepruu CoJtHIA ¥ 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapaAKTEPUCTUKU.
3BE3bI ITIaBHOM I10CJIEA0BATEILHOCTH.
Bnytpennee ctpoenue 38&31. CoBpeMeHHbIE
MIPEACTABJICHUS O POUCXOKIACHUU U
sporonuy CoJIHIIA B 3BE3]T

58

Muneunsiii [lyTe — Hama I'anakTuka.
[Tonoxenue u npuxenue CoyHua B
lNanmakTuke. ['anmaktuku. YEpHbIE ABIPHI B
sIpax rajJakTHK

59

60

Bcenennas. Pa3zoeranue ranaktuk. Teopust
Bbonpmioro B3peiBa. PenukroBoe u3inydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KontponbHas padota «1eMEeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

63

64

O6o6matomuit ypok. Ponb pusuku u
aACTPOHOMHUHU B SKOHOMHUYECKO,
TEXHOJIOTHYECKOM, COITTATBEHON 1 dTHIECKOMN
cdhepax IeAaTeTbHOCTH YelIOBEeKa

O6o6matomuii ypok. Poib u Mmecto pusmku
1 aCTPOHOMHH B COBPEMEHHOM HAay4YHOH
KapTUHE MHUpa

O6o6maromuit ypok. Pois ¢pusndeckoii
Teopuu B GOpMHUPOBAHUH TIPEICTABICHUIN O
¢buznveckoil kapTUHE MUpa




O6o0maromuii ypok. Mecto ¢pu3nveckoit
KapTUHBI MUPa B 00IIEM STy COBPEMEHHBIX

05 €CTECTBEHHO-HAY4YHbIX NPEACTABIECHUHN O !
IIpUpoIe
66 Pe3epBHbIil ypok. MaruuTHoe mnoJie. 1
DneKTpoMaruuTHast UHIYKIUs
67 PesepBHbIit 3ip01<. Ontrka. OCHOBBI 1
CHEeLUaJIbHON TEOPUU OTHOCUTEIBHOCTH
68 Pesepnsrii ypok. KBanroBast ¢usuka. | bubnuoreka [IOK
DNIeMEHTHI aCTPOHOMUU U aCTPODU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







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

» ®usuka, 10 kimacc/ Makumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obiiectBo «M31aTeancTBo
«ITpocsemienue»

» ®usuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakuueit [laphentreBoit H.A., AkunonepHoe o0miectBo «M31aTenbCcTBO
«IIpocBemenune»

M.: Benrana - I'pa¢. 2011. A.B. I'paues, B.A. [Toroxes, A.M. Ceneukuii u ap.

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

1. OpnoB B.A. 3ananus ajist poBEpKU U CAMOKOHTPOJIS 110 du3uke . — M.
Mnexca ,2007.

2. PeiMkeBuu A Il. dusuka . 3amaunuk . 10 — 11 xiaccsl : mocodue s
o011e00pa3oBarelb- HbIX yupexaeHuii . — M.: JIpoda , 2007.

3. llleBmoB B.I1. TemaTudeckuii KOHTPOJIb 1O (PUBHUKE B CPEIHEH LIKOIE TS 7 -

11 ki1 .: 3a4€Thl , TECTBHI U KOHTPOJbHBIE paboThI ¢ oTBeTamu ./ B.I1.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://fcior.edu.ru/catalog/osnovnoe_obshee dhenepaibHbIi TIEHTP
nH(OPMAITMOHHBIX 00pa30BaTEIbHBIX PECYPCOB

http://fiz.1september.ru ['azera "®usuka" nzgarensckoro goma "IlepBoe



ceHTsa0ps"

http://experiment.edu.ru EcTecTBeHHO-Hay4HbIE€ SKCIIEPUMEHTHI. DU3HKA:
Komnekmus Poccutickoro 061eo0pa3oBaTeIbHOTO MOpTaia
http://kvant.mccme.ru "KBanT": Hay4HO-IOMYIAPHBINA (PU3UKO-MaTEMaTHUECKUN
KypHa

http://www.fizika.ru ®uzuka.py: caiT a1 mpenojaBaTeiaci U y4aiuxcs
http://iso.pippkro.ru/dbfiles/sites/geom_optic/ 'eomeTpruueckas onTuka
http://fizzzika.narod.ru 3agaun o pu3MKe C peIICHUIMH
http://elkin52.narod.ru 3anumatenbHas (pu3nka B BOIPOCax U OTBETAX: CAUT
3aciykeHHoro yuurens PO B. Enbknna

http://www.decoder.ru OnnaitH-ipeoOpazoBaTelb €AUHULL U3MEPECHUS
http://www.irodov.nm.ru Pemienus 3a1a4d u3 y4eOHUKOB 10 PU3nKe
http://www.marklv.narod.ru ®u3uka B mxkose: cait M.b. JIbBoBCcKOro
http://physics03.narod.ru @u3rka BOKpyT Hac

http://www.abitura.com ®u3uka as aOUTypUueHTa

http://www.elementy.ru DneMeHTbI: HOMYJISPHBIN CAalT O (PyHIaMEHTaTIBLHOU
HayKe

http://class-fizika.narod.ru/vu7.htm Knacc!nas ¢usuka ayis mo003HaTETLHBIX
http://www.uchportal.ru/dir/4-1-0-3253 Yuurtenbckuii noprain

http://prezentacii.com/po-fizike/ IlopTan roToBbIx mpe3eHTAINI
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