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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIUTAHUS U
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydaromuxcss 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTBHIBAET HEOOXOAMMOCTh pPean3alii MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPEeIMETHBIC (Ha 6230BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

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

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyNas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIYYEHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMHA CBOMCTBAMU M APYIHX.
N3ydenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbI METOJI MO3HAHUS MPU BBINIOJHEHUU UMHU Y4E€OHBIX UCCIEA0BAHUM.

B ocHOBy kypca ¢u3WKu s ypOBHS CpeaHEro oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, 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 SKOJIOTMYECKUMHU MPOOIEeMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM Npo0ieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (u3HMUeckue Teopuu (GopMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0J B Kypce (DM3MKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKH — DOTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbIE B MporpamMme mno (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YYEHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUI0 PACUYETHBIX M KAa4€CTBEHHBIX
3amad. [lpu 3TOM N1t pacdy€THBIX 3a/a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETpUpys 3HAHUS W3
pa3HbBIX pa3nesnoB. /[ KauyecTBEHHBIX 3a/7a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHUYECKOMY oOecredeHnio 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-HAYYHOTO IMKia. B kaOuHeTre (QU3UKK TOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
NPUHITUTIOM MHHUMAJIBHOW JOCTaTOYHOCTH H  OOECIeYMBAET ITOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHU.

JlabopaTopHoe 00OpynOBaHHE MJIS YUYCHUUYECKHX TMPAKTHYECKUX padoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

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

e (opmMupoBaHue wHHTEpeca M CTPEMJICHHS OOyYAOMIMXCA K HAYIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEIUICKTyIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (POpMUPOBaHUE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymeHUN OOBSACHATH SBJICHHUS C HMCIOJb30BAaHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUIUKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEIyIoMNUX 3a1ad B

mpoliecce n3yueHus Kypca (GU3MK1 Ha ypOBHE CPETHETO O0IIero oOpa3oBaHMUS:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHHKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY 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
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIINX CaMOCTOATEIHLHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMS U TPOBEIACHMS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

e CO3JIaHUE YCJIOBHI JJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CpPEIHErO OOIIEro

oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayuHbie MeTOnbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyecKkue 3aKOHbl U T€OPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpuHLIMIT COOTBETCTBUA.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

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

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWEe  MaTrepualibHOM TOYKHA 1O
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckue yCTPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TaneHue Ten B BO3yXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonvl

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI MaTEepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuanbHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJBXEHUS U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTtynarenbHOE U BpalaTelbHOE IBUKEHUE a0COMOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llmewo cumibl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEJIA.

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIMNX TEI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JehopMaIiuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

Tema 3. 3akonbl coxpanenus ¢ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.



Kunerndeckass sHeprus MarepuanbHOW TOukd. Teopema 00 HW3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[loreHunanbHas DHEPIUsl. [loTreHunanbHas DHEPIHs YIPYro
neopMuUpoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIM3H
IIOBEPXHOCTU 3EMIIU.

[loTeHnanbHble W HENOTEHUUANbHblE  cuibl.  CBsA3b  pabOTHI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCcTpoMCTBA M NPAKTHUYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
IIPY>KUHHBIN UCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

[lepexoq NOTEHIMATBLHON SHEPIUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre cBsIi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHWYECKOW >HEPruu
TeJla Ha IIPUMEPE PaCTKEHUS PE3UHOBOIO KTy Ta.

Paznen 3. MogekysipHast u3nka 1 TEePMOJAMHAMUKA

Tema 1. Ocro8bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. Juddysua. Xapaktep IABUKEHUS WU
B3aUMOJECUCTBUSA 4YacTUIl BemiecTBa. Moaenum CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPIBIX TE U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl Mosnekyl. KonundectBo BemectBa. [locTosiHHas ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temnepartyp
[enbcus.

Mogens upeanbHoro raza. (OCHOBHOE YpaBHEHME  MOJEKYJISIPHO-
KMHETUYECKOM TEOpUM HACeaNbHOTO Ta3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHHUs dvactull rasza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHne Menneneesa—Kianenpona.
3akoH [lanbToHa. M30mpoueccsl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE H3OIMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHn4eckrue yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHHUYECKUX COCIUHEHHM.



OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

OMBbITHI, JTIOKa3bIBAIOIIINE CYIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas IPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS HJACAIBHOTO Trasa,
M30IPOIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH MEXAY TapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucremMa. BHYTpeHHSs SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl u pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOrO  HWJEaJbHOrO  rasa. Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAs TEMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K H3omporieccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOIE.

TeroBpie  mammbbl.  [IpUHIUNBL ~ OEWCTBUS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBBIX MaimuHax. Kodp¢uiMeHT moie3Horo
nericTBus TeruioBod MammuHbl. [{ukn KapHo um ero ko3¢ @UIMEHT IMOJIE3HOTO
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOkK u3 OYyTHUIKM TOJ JCHMCTBUEM CXXAaTOro BO3JyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHne BHYyTpEHHEW SHEpTUM (TeMIiepaTyphl) Teja Npy Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOWHBI, JBUTATENISI BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOIO
JIBUTATEJIS.

Tema 3. Azpecamniwie cocmoanus eewyecmea. Pazosvie nepexoovt

[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAs BJIAXHOCTh BO3ayxa. HaceimeHHsli map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUS OT JaBJICHHUS.



Teépnoe teno. Kpucrammmyeckue u amopdHbie Teiaa. AHU3OTPOIHS CBONUCTB
kpucrtamuioB. JKunkue kpucramibl. CoBpeMeHHble Marepuaibl. [lnaBieHue u
KpUCTajuIM3anus. Y AelibHas TerioTa miasjieHus. CyOaumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHu4ecKkue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: THIPOMETP H
IICUXPOMETP, KATOPUMETP, TEXHOJIOTMH IOIYyYECHHS] COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHUCJIE HAHOMATEpPUAIIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenve npy NnOHM>KEHHOM JJaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOoHCTpanus KpuCcTaioB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHne OTHOCUTENBPHOM BIIAXKHOCTH BO3AYXa.

Paznen 4. DiaekTpoauHaMHUKAa

Tema 1. Inexmpocmamuxa

ONeKTpu3aums TeN. OJEKTpUYECKHM 3apsia. JBa Buaa DIEKTPUYECKUX
3apsnoB. [IpOBONHMKM, OUANEKTPUKH W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHMS
AIIEKTPUYECKOTO 3aps/a.

B3aumoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli 3IEKTPUUYECKUI 3apsi.
Onextpuyeckoe mnose. Hampsk€HHOCTh 3iekTpuyeckoro mnois. IIpuHmun
CYNEPHO3ULUNA DNEKTPUUYECKUX Tonel. JIMHNM HanpsyKEHHOCTH DJIEKTPUYECKOTO
TOJISL.

Pabora cmnm  anmekrpocratumdeckoro  mousis.  Ilorennwman.  Pa3sHocTh
NOTEHUHUAIOB. [IpOBOMHMKM M AMIJIEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JndiiexTpruyeckas IpOHULIAEMOCTb.

DnekTpoéMkocTh. KongeHncatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHuyeckrue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOIL,
AIIEKTPOMETP, DJEKTPOCTaTHUYECKas 3alluTa, 3a3€MIJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN allIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO Y MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3anmonencTBrue HadIEKTPU3OBAHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.



3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIECKTPUUECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TAPALIEIBHOE, CMEIIAHHOE COCIMHEHUE TIPOBOTHUKOB.

PaGora onexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYILAs CUJIA U BHYTPEHHEE COMPOTUBIECHUWE HWCTOYHHKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpuyeckol uenu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAss  MPOBOAUMOCTH  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMItepaTypbl. CBEpXIPOBOINMOCTb.

DNeKTpUYEeCKUid TOK B BakyyMme. CBOWMCTBA JIEKTPOHHBIX ITyYKOB.

ITonynpoBOIHUKHY. CoOcTBeHHas " IpUMECHas IIPOBOJIMMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTpOIUTHYECKas: AUCCOUALINS. DJIEKTPOIIU3.

DJNIeKTpUUeCKU TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pazpsaa. Monuus. [lna3zma.

TexHuyeckue yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETpP, PEOCTaT, HCTOYHMKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN JHO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTPOBOAHUKOBBIN U0/, TATbBAHUKA.

Jlemoncmpayuu

W3mMepeHne CUiTbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTh COIPOTHUBIICHUS] LUMUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOIABMXKYIIEH cuibl. KOpoTKoe 3ambIKaHHe
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIEHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii paspsa ¥ IpOBOJAUMOCTB BO3/1yXa.

OaHOCTOPOHHSISI IPOBOIUMOCTD AHO/IA.



Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul

N3ydeHne cCMEaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOJBUKYIIEH CUJIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
COMPOTHUBJICHUS.

HabGmronenue snekrposnnsa.

MexnpeaMeTHble CBSA3H

N3yuenune kypca ¢uszuku 6a30Boro ypoBHsS B 10 Ki1acce OCYIIECTBISETCS C
y4€TOM COJEp>KATEIbHBIX MEXKIIPEAMETHBIX CBsI3ed C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C U3YyUYEHHEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uanyueckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabosa, runep6osia, ux rpaguKku U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABUKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU WU
ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJIIOB, JJIEKTPOJIUTHYECKAs JIUCCOLMALIMS,
rajbBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JIBHXKEHUN C HMCIOJIb30BAHHMEM MEXaHU3MOB,
Y4ET TpPEHUST B TEXHUKE, MOJIIUIHUKUA, HCIOJIb30BAaHUWE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET M JIpyTrHe), ABUTATEb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHI
MOJYYCHUs] COBPEMEHHBIX MaTEpHaJioB, B TOM YKCJIE HaHOMATEpHaJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE JJIEKTPOIPUOOPOB,
KCEPOKC, CTPYUHBIH MIPUHTED, 3JIEKTpOHArpeBaTeIbHbIC pUOOPHI,
AJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoanHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBHE  IMOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpmHImMnD cyneprno3unuu



MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYKUMH. KapTWHA JWMHWNA MAarHuTHOU
WHYKIIMH T0JISI TOCTOSSHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWHUN WHIYKUWAH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHHKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTylIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoiericTBue NpoBOJHUKOB C
TOKOM.

Cunia Amniepa, €€ MOIyJib U HalpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HalpaBJlICHHE. J[BUKEHNE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

SIBieHue DNEKTPOMArHUTHOW MHAYKUMU. IlOTOK BeKkTOpa MarHUTHOMU
MHAYKUAHW. OJIEKTPOABIXKYIAS CWIa HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu apanes.

BuxpeBoe »leKTpUYECKOe Toyie. ODIEKTPOABIKYIIAA CUla WHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBLHO B OJJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh. fIBJIE€HHME CAMOMHIAYKIWU. OJICKTPOABWIKYILIAS  CHJIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudeckne yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThI, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTHll, UHIYyKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TIOJIEM.

JlvHUM UHAYKIIUA MarHUTHOTO TOJIA.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME PIIEKTPOMArHUTHON UHYKIMH.

ITpasuno Jlenua.

3aBUCUMOCTh JJIEKTPOABUKYIICH CHIIbI MHIYKIHUU OT CKOPOCTH WU3MEHEHUS
MarHuTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3y4yeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUA.
["apmonnueckue xonebanus. I[lepuoxa, wacrora, ammumryaa u (aza kojaeOaHU.
[IpyXuHHBIN MasgTHUK. MaTreMaTU4YECKUA MASTHUK. YPaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJCATBHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AJIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUs
HHEPTUU B UJICATHBHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronmx KojieOaHUsX. BbIHYKIEHHbIE MEXaHUUYECKHE
KojeOanus. Pezonanc. BeIHyK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUs.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTB
IIEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHHUE CWIBI TOKA M
HaIpsHKEHMUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE SIEKTPUUECKOM
HHEPrur. DKOJIOTHMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIEpe1ay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHI MasSTHHK).

Hab6mronenue 3aryxaromux KojieOaHH.

HccnenoBanre CBOMCTB BBIHY X ICHHBIX KOJIEOAHU.

HaGnronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuinorpaMmbl (3aBUCHUMOCTH CHJIBI TOKA U HAMPSKEHUS! OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu mocCienoBaTeNTbHOM COCIMHEHMHM pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii axcnepumenm, nabopamopmuvie padbomul

HccnenoBanre 3aBUCUMOCTH TIEpUOa MajbIX KOJieOaHUI Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Tpy3a.

Tema 2. MexanuuecKkue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

MexaHnudeckue BOJIHBI, yciioBusa pacnpoctpanenus. Ilepuon. Ckopoctb
pacripocTpaHeHuss W JuiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIE BOJIHBI.
HuTepdepentus u qudpakius MEXaHUYECKIX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.



DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIIOMIICHUE, MONIpu3anus, Tudpaxkius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Paqnonokanys.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEBI.

TexHuyeckrue yCTpOMCTBa M IPAKTUUYECKOE IMPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTpPaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: U NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Habnronenune narepdepeHunu u guppakiuy MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabmtoieHue cBsS3UM T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHUM.

HccnenoBanne  CBOMCTB  JJEKTPOMAarHWTHBIX — BOJIH: OTpPaKEHHE,
pesioMJIeHUE, MoJspu3auus, Judpakuns, UHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHOopoaHOU cpene. JIyu cBera. ToueuHblii ICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHui B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MTpeIOMIIEHHUS CBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroyl IMOJHOIrOo
BHYTPEHHETO OTPaKECHHS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. LBer.

ColOuparomue U pacceuBaroimide JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKash cujla TOHKOW JuH3bI. [locTpoeHume wm300pakeHMid B
coOMparouX U paccenBaromux auH3ax. Dopmysia TOHKOW JTUH3BI. Y BEJIMUYEHUE,
JlaBaeMoe€ JIMH30H.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONITUKH.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHblE HCTOUHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTephEpEeHIUOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.



Hudpakmus ceta. [JudpakunumonHas pemérka. YciaoBue HaOMIOACHUA
[JIaBHBIX ~MAKCMMyMOB TIpU  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[Tonspuzamus cBeTa.

TexHuyeckue yCTPOMCTBA M TPAKTHUECKOE TMPUMEHEHHUE: OYKH, JyIia,
doToamnmapar, TPOCKIIMOHHBIA armapaT, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHHOE paclpoCTpaHEHUEe, OTPAXKEHHE M MpeJIOMJICHHE CBETa.
OnTtuyeckue mpruodopHkl.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanrie CBONCTB N300pasKeHUMN B JTMH3aX.

Mopenu MUKpOCKoIa, TeJIECKOna.

Hab6mronenune natepdepeHnm cBera.

Habmronenue nudpakiuu cBera.

HaOGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMONILI0 MPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomeol

N3MmepeHnure nokazaresns npesioMIeHUs CTeKIIa.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenne nucrnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIbHOCTH

['paHuibl  NPUMEHUMOCTH  KJIACCHMYECKOM  MexaHukHh.  llocTynaTel
CHEUHUATIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOJAYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHLHOCTH DUHIIITECHHA.

OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHHU U COKPAILCHUE
JUTUHBI.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruer U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPrus
MTOKOSI.

Paznea 7. KBantoBast pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®dotonbl. ®opmyina [lnanka cBs3u s3HEepruu HOTOHA C €r0 YACTOTOW. DHEPrus
U UMITYJIbC (POTOHA.



OTtkpeiTe u uccnenoBanue Gorodrpdexra. OnbiTel A. I'. CroneroBa. 3aKOHBI
dororddekra. YpaBHenune DiHmTeNHA g Porodddekrta. «KpacHas rpanuiiar
dboTorpdexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICUCTBUE CBETA.

TexHudeckue yCTpONCTBA W TMPAKTHUECKOE TPUMEHEHHE: (POTODIEMEHT,
doromatuuk, comHeuHas 6aTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3ddeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poToaddekTa.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO 0 -HaCTHIL.
[lmanerapnas mogmens aroma. lloctynater bopa. M3nydyenue u morjomnieHue
(OTOHOB MpU MEpPEexXo/e aTOMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bumsl
crieKkTpoB. CIIEKTp YpOBHEW 3HEPTUMU aTOMa BOJAOPOA.

BonnoBsie cBoiicTBa yactul. Bosmubl e bpoisist. KopnyckynnsipHO-BOJTHOBOM
JTyaJin3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenne TMHENYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopmuvie padbomul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCINEPUMEHTHI, JI0KA3bIBAIOIIUE CIOXXHOCTh CTpoeHUs sjpa. OTKphITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  cocrtaBa
paanoakTUBHOTO u3nydeHus. CoiictBa anbda-, Oera-, TramMMa-U3ITy4CHHUS.
Binusitnue paainoakTHBHOCTH Ha KUBBIE OpPTraHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykionHass mojnens sijapa [eizenOepra—
NBanenko. 3apsa sapa. MaccoBoe yucino sapa. M3otomnsl.

Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. [amma-
U3ITy4eHHEe. 3aKOH PaIMOAKTUBHOIO pacnaja.
DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.



Snepneie peakunu. [lenenue u cuHTes saep.

SAnepusiit peaktop. Tepmosinepusiii cunte3. IIpoOGiaeMbl U TMEpPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTNYECKHUE ACTIEKThI AIE€PHON SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHble B3auMoecTBrs. EAMHCTBO hu3nUYeCcKoil KapTUHBI MHpA.

TexHuyeckue yCcTpOMCTBA M NMPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, siaepHslil peakTop, aToMHasi 0omoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TPEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Otanel pa3BuTHA acTpoHoMuu. [IpuknagHOEe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeyHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ConHuoa U 3BE3Z.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETHMOCTBY». 3BE3/Ibl TJIABHOM MOCIEN0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHyTpeHHee cTpoeHue
3BE31. COBpEMEHHBIC MPEICTABICHUS O MPOUCXOXKACHUH U 3BoIonuMn CoJiHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii IlyTe — Hama I'amaktuka. Ilomoxenune u aBwxkeHue CoiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpoOaemMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HaOmronenust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJ0XKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1uss CeBEepHOro NOoyIapus U ipKue 3BE31IbI.

Habnronenus B teneckon JlyHsl, manet, Maeusnoro Ilyru.

O60o01maoIee MOBTOPEHHUE

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTHYECKOH,
COIMAJIBHON M ATHYECKOU c(hepax nesTeTbHOCTH YEeIOBEKa, POJIb U MECTO (PU3UKH



¥ aCTPOHOMHHU B COBPEMEHHOW HAYYHOM KapTUHE MUPA, POJb (HU3HUECKON TEOPUHU
B (OpPMHPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTHHE MHpa, MECTO
bU3NMYeCKOl KapTHUHBI MHpPa B OOIIEM PSIAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

Nzyuenne xypca gusuku 6a3oBoro ypoBHsa B 11 kiacce ocymiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypCcaMHM MAaTE€MAaTHKH,
OMOJOTHH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumores3a, (pu3myeckas BEJIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEh, U3BMEPEHHUE.

Mamemamuka: pemIeHHWE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKIHMH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK MOJ00US TPEyTrOJbHUKOB,
ompeiesIeHne MIOMAAU TIOCKUX (GUryp u o0bEMa Ted.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpPHUPOJE, KoJieOaTelbHbIC
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIUYECKAsT CTPYKTypa TBEPJIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTAULIUYECKOM PEMIETKUA, CHEKTPaJIbHBIN
aHasus.

l'eocpagua: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€Kd MArHUTHBIX  PYI,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICEHUH.

Texuonocus: NWHUAM DJIEKTPOINEpEAady, TEHEPATOpP MNEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs I€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
coJHEeYHas barapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

Pabouas mporpamma no ¢usuke mig 10 — 11 kimaccoB chopmupoBaHa C
y4eToM pabouel MporpaMMbl BOCIUTAHUS, MPU3BaHA OOECIEUYHUTH JOCTUXKEHHUE
JMYHOCTHBIX PE3YJIbTATOB.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI YUeOHOro npeaMera «Pu3nka» T0IKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOy4YaroOlUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX

TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbBITA JAEATEILHOCTA B MPOIIECCE peaiu3allid OCHOBHBIX HapaBICHUN
BOCIIUTATEIHLHOUN NESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUaIOIIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHAa POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJULMOHHBIX  OOIIEYETOBEYECKMX T'YMAaHUCTUUECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX TIPakKITAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alIluy;

YMEHHE B3aMOJICCTBOBATH C COLIMAILHBIMU HHCTUTYTaMH B COOTBETCTBHH C
uX (QYHKIUSIMHA U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO NTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSCh HA MOPAJTIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCII€ B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIETO;



4) 3cTeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIICHUE K MUY, BKIIOYAsi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyuero pusnveckoi Hayke;

5) TpyA0BOr0 BOCIIHTAHUSI:

UHTEPEC K pa3nyHbIM cdepaM MpodhecCHOHATBHON IESTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(U3HUKYN Ha MIPOTSKEHUU BCEU KU3HU;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa dKOJOTUIECKUX MPOoOIeM;

IUTAHUPOBAHKE U OCYLIECTBIICHUE AEUCTBUN B OKPYXKAIOLIEH cpeie Ha OCHOBE
3HaHUS LeJIed yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacliipeHne OIbITa JEATEIHHOCTH SKOJOTHMYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKU;

OCO3HAaHWE IIEHHOCTH HAYYHOW JEeSATENbHOCTH, TOTOBHOCTh B IpOIIecce
U3y4eHus  (QU3NKH ~ OCYHIECTBJIATH NPOEKTHYI0O M HMCCIEIOBATEIhCKYIO
NeSITeIbHOCTh UHIUBUYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornueckue aAeicTBUA:
CaMOCTOSITeIbHO  (OPMYyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAEIIATh WENU JIEATENbHOCTH, 3a/1aBaTh IAPAMETPbl U KPUTECPUU UX
JIOCTUKCHMUS,
BBISIBJISITh  3AaKOHOMEPHOCTA M TNPOTUBOPEYMS B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHS MPOOJEMBI C YYETOM aHAIM3a WMEIOIIMXCS
MaTEepUAIBbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBBI B JIEATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUM JESITEIbHOCTH;
KOOPJAMHUPOBATh M  BBHINOJHATH pabOTy B YCIOBUAX  PEAJIbHOIO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KU3HEHHBIX MTPOOJIEM.



ba3oBble ucciaenoBaregbcKue 1eMCTBUA:

BJIAJCTh HAyYHOW TEPMUHOJIOTHEH, KIFOUCBBIMH TOHITHSIMH W METOJAMH
buznueckoil HayKu;

BJIa/ICTh HABBIKAMH Y4€OHO-HCCIIET0BATEIBCKONW U MPOSKTHOU ACSITEIbHOCTH
B 00nacTi PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIILHOMY TIOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BJIQJICTh BUJAMH JICATCIBHOCTH 110 IMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAllUY, MPEOOPa30BaHUIO M TPHUMEHECHHUIO B PAa3IMYHBIX YYSOHBIX
CUTYaIIMsIX, B TOM YHCIIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1acTU (DU3UKH;

BBISIBIIATH TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHWs, HaXOAWUTh apTyMEHTHI IJIS JI0Ka3aTeIbhCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TIOJNYYCHHBbIE B XOJE PpEIICHUsS 3aJaydl  pe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MIPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIlUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKe B MPAKTUYECKYI0 001acTh
KHU3HECSITSIIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, TPEJIaraTh OpUrHHAIBHBIC MTOAXObI U PEIICHMUS,;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOIMTYyCKAIOIINE aJbTEPHATUBHBIC PEIIICHUS.

Pabora ¢ undpopmaunmeii:

BJIQ/IETh HABBIKAMH TMOJy4YeHHUs MHPOpPMAIUN (PU3UUIECKOTO COMEpKaHUS 3
WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBIISTh TIOWCK, aHAJH3,
CUCTEMATHU3AIMIO U HWHTEPIpETAuio WHGOPMAIMU Pa3IMYHBIX BUAOB U (hopm
NIPEICTABIICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIB30BaTh  CPEJACTBa  HWH(MOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTWI B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3alad ¢ coOmofeHreM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30TIaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W OTUYECKUX HOPM, HOPM
nH(popMaIIMoOHHOM 6€301aCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUECKOTO COAECpX aHUS B pa3IHYHbIX (opMaTax ¢
y4€TOM Ha3HAYeHUs] HHPOPMAIIUU | TIEICBOUM ayIUTOPHH, BHIOUPAsi ONITUMATILHYTO
dbopMy mpeAcTaBIeHUS U BU3yaJIU3alINU.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1eiCTBHA:



OCYIIECTBIATh OOLIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallMd W CMAr4ath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAHHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEUCTBUM C y4€ToM OOIIuX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHUBA,;

OpPUHUMATh [EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOpPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poid C y4€TOM MHEHMH Yy4YaCTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTb HOBBIE IIPOEKTHI, OLICHMBaTh WJEU C TMO3WLHUKA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATErMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIESITENIBHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJIATh IUIAH PELICHHUS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAULIMHM B 001acTu
(bu3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;



BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIIACMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yJIbTaTOB H
OCHOBAaHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

yMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATHh PEIICHUS IO WX
CHU)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAINU3E pe3yIbTaTOB
NEeATEeTLHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B npornecce HoCcTHKEHUS JTUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MPOTPaMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOUIUXcCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOIar afO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMS, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHME, CIIOCOOHOCTh aJallTUPOBATHCA K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOINICH CTPEMJICHUE K JOCTHXKCHUIO TSI U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YUYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO M COIIEPSIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXxaTbh CPOPMUPOBAHHOCTh y 00yYarOIUXCSl YMEHUI:
JEMOHCTPUPOBATh Ha MPUMEPAX pOJib U MeCTO (U3UKK B (OPMUPOBAHUU
COBPEMECHHOW HAy4YHOM KAapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;



YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJEIIEeH:
MaTepuagbHas TOUKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOMOTHO TBEPAOE TEJO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHUS Ta30B, )KUJAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYECKU 3aps]l IPU PELICHUU PU3NIECKUX 3a/]1a4;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
ANEKTPOJUHAMUKHN:  pPaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJIMHEWHOE
IBUKEHHE, CBOOOJHOE TMaJeHUE TeJ, ABW)KEHHE 110 OKPY)XKHOCTH, HHEpLus,
B3auMozeicTBue Tel, Au(Qy3usi, OpOyHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPJBIX TeJ, U3MEHEHNE 00BbEMA Tell IPU HArpeBaHUU (OXJIAKIECHUH ), TEIIIOBOE
paBHOBECHE, UCIApPEHHUE, KOHJEHCALMs, IJIABJIEHUE, KPUCTAUIM3alMs, KUIECHUE,
BJIQYKHOCTh BO3/yXa, MNOBBIIICHHE JABJICHHS T'a3a [IPU €ro HarpeBaHUU B 3aKPHITOM
COCyHE, CBSI3b MEXKIYy IapaMeTpamMd COCTOSIHUS Ta3a B HM30IPOLECcCaXx,
AIIEKTPU3ALUs TEJ, B3AUMOJECHCTBUE 3aps/I0B;

ONMKCHIBATH MEXAHMYECKOE JBH)KEHHE, WCIONb3Ys (DU3NUECKUE BEIUYMHBI:
KOOpAMHATA, IyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
UMITYJIbC TeJla, KHHETHUYECKasi HEeprusi, NOTCHIMAIbHAS SHEPrUsi, MEXaHUYECKas
paboTa, MeXaHMYeCKas MOIIHOCTb; IpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3NYeCKUi CMBICA HCIOJIb3YEMbIX BEIMYMH, WX OOO3HAYEHUS U EIUHMIIbI,
HaXOoJUTh (OPMYJIbl, CBSA3BIBAIOLIME aHHYIO (PU3MUYECKYIO BEIMYHUHY C JPYTUMU
BEJIMYMHAMU;

ONMCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBIICHHS,
UCHONB3Ysl (PU3MUECKHE BEJIMYMHBI: JaBJI€HHWE ra3a, TeMIeparypa, CpexHss
KMHETHYECKasi HEPIusl XaOTHYECKOr0 JBHUKEHUS MOJIEKYJI, CPEJHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUJIOThI, BHYTPEHHSs 3Heprusi, pabora rasa,
KO3 (PUIIMEHT TMONE3HOTO JEWCTBUS TEIUIOBOTO JBUTaTelsl; NpH ONUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (PUBWYECKUH CMBICI HUCIHOJB3YEMBIX BEJIMYHMH, HX
00O3HAUEHUS W EOUHUIIBI, HAXOIUTh (QOPMYJIBI, CBS3BIBAIOLIUE JAHHYIO
(bU3MYECKYI0 BEIMUHUHY C IPYTUMH BEJIUYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIICKTPUUECKHE
ABJICHUSI (ITPOLIECCHI), UCTIONB3YsT (PU3NYECKHE BEIMUYMHBI: AIEKTPUUECKUN 3apsf,
AIIEKTPUYECKOE I0JI€, HANPSKEHHOCTD IMOJISA, MOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JaHHYIO (PU3NYECKYIO BETMUYMHY C IPYTUMH BEINYNHAMM;

aHaAJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJICHMS, UCIONB3YS (PU3NUECKUE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAHEHUsl MEXaHWYECKOW DSHEpPrHH, 3aKOH COXPaHEHUS HMITYJIbCa,
IPUHLUI CYNEPIO3UIMKA CWJI, NPUHUUII PABHOIPABUS HMHEPLUUAIBHBIX CHUCTEM



OTCUY€Ta, MOJIEKYJISPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIHH TEIUIOBOTO JABUKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJNHAMUKH, 3aKOH COXPAaHECHHS
AIEKTPUYECKOrO 3apsifa, 3akoH KyloHa, mpu 3TOM pasiinyarh CJIOBECHYIO
GbOpMyYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHSTh OCHOBHBIC TMPUHIUIBI JCHCTBUS MAaIllMH, MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3nuyarh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO OOOpYyNOBaHUS, MPOBOJIUTH OIBIT U
(GbopMyJIHpOBaTh BHIBOJIBI;

OCYUIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3WYECKUMHU  BEJIWYMHAMH  C
WCIIOJIb30BAaHUEM TNPSAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(GuKCUpOBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B
BU/JIE TaOJIUILL U TPpa(pUKOB, A€NIaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

co0ro1aTh mpaBuia 0€30MacHOro TpyJa MpU MPOBEIECHUHM UCCIEIOBaHUM B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
o0opyIoBaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIONB3YS (hr3HUecKre 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOoOXoauMble NJisi €€ pelleHUs, TPOBOAUTh PacyE€Thl U OLIEHUBATH PEaJIbHOCTh
MOJIyYeHHOTO 3HAYeHUS (PU3UUYECKOUN BEJIMYMHBI,

pelaTh KaueCTBEHHbIE 3aJa4i: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4eOHBIX  3aJa4  COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALUN
U TPEJCTaBJICHUS y4eOHOW W HAYYHO-TIOMYJSIPHON MH(pOpMAIUH, MOTYyYSHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATH MOIy4aeMyI0 HH(POPMAIIHUIO;



MPUBOINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYKAIOIIEr0 MUpa, B pPA3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpeAE;

paboTatb B TpYIINE C BBHIOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbI, PAlUMOHAIBHO pacHpenessiTh OO0SI3aHHOCTH U
IJIAHUPOBATh JCATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE paCCMATPUBAEMOM TPOOIEMBI.

K koniry o0yuenuss B 11 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKHX MOJIEeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsijl, Iy CBETA, TOYECYHBIM UCTOYHUK CBETA, SACPHAS
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siapa MpH PEUIeHUH (PU3NYECKUX
3a1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChI) U OOBSICHATh WX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JCHUCTBUS TOKA, B3aUMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUNUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PacHpOCTPAHEHUE CBETAa, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W TONSpU3alUs CBETa, JHUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JMHEWYATOro0 CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAasT W HCKYyCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh W3YUYEHHbIC CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOJUMOCTH  pPa3IUYHBIX  Cpea) |

QJICKTPOMArduTHBIC SABJICHUSA (npoueccm), HCIIOJIb3YA (PHSHIICCKI/IG BCINYHUHBI:
E)J'ICKTpI/I‘{CCKI/Iﬁ 3apsdaa, Chjia TOKa, JJICKTPHYCCKOC HAIIPSXKCHHUC, JSJICKTPUUYCCKOC
COIIPOTUBJICHUC, PA3HOCTb MOTCHIOMUAJIOB, JJICKTPOABWIKYIAA CHJIA, pa60Ta TOKaA,
HHAYKOWA MAarHuTHOIrO I10JIsA, CHJIA AMnepa, CHJIa HopeHua, WHAYKTHUBHOCTbH
KaTyliKH1, SHCPIHA ISJICKTPHUYCCKOTO W MAIrHUTHOI'O HOHeﬁ, nepuoa M YacTtorTa
KoJicOaHU B KOJeOaTCILHOM KOHTYpPEC, 3apiddq M CHJIa TOKa B IIPpOHECCe



TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsSHUE U
ONTHYECKAs CUJIa JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3MUECKHMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS U EIUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIUYUHY C JAPYTHUMH
BEJINYNHAMU;

OMHUCHIBATh H3YyYCHHBIE KBAHTOBBIC SBICHUS U MPOLECCHI, HCIOIb3YA
bu3NYecKue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJI MOTypacaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS U €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIOLIME JIAHHYI0 (U3HYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYUCIISITh 3HAUCHUE (DU3UUECKON BETUUMHBI;

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIOJIBb3Ys (PU3NUECKHE
3aKOHBI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOIO U MAPAJIETBHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—J/IeHla, 3aKkOH 3IEKTPOMArHUTHOU
WHYKIIMH, 3aKOH MPSMOJUHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHE ODWHIITEHHa misa GoTtosddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucia, mocryiartel bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKCHHE U YCJIOBUS (TrpaHUIbI, 00JIaCTH)
MPUMEHUMOCTH;

ONpENEIIATh HAIIPABIICHHE BEKTOPA UHIYKIIMH MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CUJIbl Amniepa u cuibl JIopeHna;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (DU3UYECKUX SBJICHUA U
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIHpPOBaTh BHIBOIHI,

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJENOBATh 3aBUCUMOCTH (U3MUECKMX BEJIIMYUMH C HCHOJb30BaHUEM
OPSMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIUYMH B BHUJE TAOIUIl U
rpauKOB, AENaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;



co0o1aTh mpaBuia 0€30MacHOTrO TpyJa MpH MPOBEACHUH UCCIIEJOBAHUNA B
paMKax ydeOHOTO OJKCIIEpUMEHTa, Y4eOHO-HCCIIEIOBATENBCKOM W MIPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000py10BaHUS;

pemath pacu€THble 3aJaydl C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3HUecKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HE0OXoauMbIe NJisi €€ pellleHUs, TPOBOAUTh PacUEThl M OIICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIC 3a/1a4M: BBICTPAUBATh JOTMUYECKU HEIIPOTUBOPEUUBYIO
LETIOYKY PACCYKICHUM C ONOPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢dbuznyecKue sBICHUS,

UCIONB30BaTh  MPU  pPELIEHMH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(GOPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U NIPEICTABJICHUS YUYEOHOW W HAy4YHO-TIOMYJIAPHON MH(POPMALIMH, TOJYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOIYYaEMYI0 HH(OPMAILHIO;

OOBSACHATh NPUHIUOBI JCHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;

PUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPY’KAIOIIET0 MHpAa, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPU OOpalleHUH ¢ MPUOOPAMU U TEXHUUYECKUMHU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaThb B TpyHme C BBHIMOJHEHUEM pA3JIMYHBIX COLHUAIBHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TpPyNIbl, PalMOHAIBHO PpaCHpelessTh O0O0S3aHHOCTH U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbnbie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHMUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
. 1
21 Kuiemariica 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
. 1
22 Humamika 8 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 2 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 20
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 05 bubnuorexa [IOK

dazoBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Pasnea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
41 IICKTPOCTATHKA 10 1 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 3neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 2,5
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 8
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. JIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pa3znen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBHI CTIEITUATTBHON TEOPUHU bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubmuorexa [JOK
4.1
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edso0.ru/7f41c97c
4.2 CtpoeHne aToMa 4 0,5 bubmunoreka [JOK
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ngggﬁt&igﬁ};mmwc
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 Et?f;:lll//lr?:gszgrouﬁMlcQ?c
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 7,5
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. 4. Mskumes, b.b. Bbyxosues, H.H. Corckuii; nox pen. H.A.
[TapdentbeBoii. ®Pusmka. 10 kmacc: ydeOHWUK Isd 00IIEO0OPa30BATEITHHBIX
opranm3aryi (6a30BbIl U YIIIyOJICHHBIA YPOBHH), - M. : [Ipocsemenue, 2019r.

2. T'S. Msakumes, b.b. byxosueB, B.M. Yapyrun; mnom pen. H.A.
[TapdentbeBoii. ®Pusmka. 11 kmacc: ydeOHWUK g 00IIEO0Opa30BATEIHHBIX

opraHu3anuii (0a30BbIi U yriTyOJeHHBINH ypOBHH), - M. : IIpocsemienue, 2020r.
METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. I''d. Msakumes, b.b. byxosues, H.H. Corckuii; nomx pea. H.A.
[TapdentbeBoii. Gusuka. 10 kinacce: yueOHUK aJisi 00111e00pa3oBaTEIbHBIX
opranuzaiuii (0a30BbIii U yriyOJeHHBI YpOBHHU), - M. : IIpocselenue,
2019r.

2. I'5l. Msakumes, b.b. byxosnes, B.M. UYapyrun; mom pen. H.A.
[TapdenTreBoii. @usnka. 11 kinacc: yueOHUK 1151 00111€00pa30BaTEIbHBIX
opranu3anuii (0a30BbI U yriayOJieHHBI ypoBHH), - M. : IIpoceemienue,
2020r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1. https://resh.edu.ru — Poccuiickast 31eKTpOHHAs IIKOJIA.

2. http://nsportal.ru - cormanbHasi ceTh paOOTHHUKOB 00pa30BaHUsI.

3. http://lwww.fizika.ru - caiit ayis yuuteneit QuU3MKu U X YUYCHUKOB.

4. http://www.physics.ru - matepuansl mo Gusmke.

5. www.ege.edu.ru - uadopmarmonnsiii nopran EI'D.

6. http://school-collection.edu.ru - egunas xomrekius LIOPos.

7. Dnekrponubie ypoku MultiRing.ru — coumanpHas ceTh 1l TeX, KTO YUUTCS

" yYuT

HEPEYEHDb OHEHOYHBIX ITPOLIEAYP

1. CraproBas nuarnoctuueckast padbora (10 kacc)
2. IlpomexyTtounas arrectanus (10 — 11 kiacchr)
3. Tematuueckast koHTpoJibHas padora (10 — 11 knacc
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http://www.ege.edu.ru/
http://school-collection.edu.ru/
https://multiring.ru/lesson
https://multiring.ru/lesson

