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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TPeOOBaHUI K pe3ynibTaram
OCBOEHHUSI OCHOBHOU 0Opa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBaHusl yueOoHoro mpeamera «Pusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopepxaHue mnOporpaMMbl 1O (U3MKE HaAMpaBiIeHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM IpeaMeramMu. B Hel
OIIPENIEISAIOTCS OCHOBHBIE LM M3YYEHHs] (PU3UKHU HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMETHbIC, MPpeIMETHbBIC (Ha 0230BOM YPOBHE).

[Iporpamma 1o gpu3rke BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YIbTAThI IO roj1aM 00yUEHUS;

e cojepkaHue yueOHoro nmpenamera « Ou3nkay 1o rojgaM oO0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoapHbIN Kypc GU3HKK — CHCTEMOOOpa3yIonii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3UYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonmb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OMpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTepHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (popMUpOBaHME YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBHIIIOJIHEHUU UMH YU€OHBIX UCCIICIOBAHUM.

B ocHOBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIFOYAET KAK
BOMPOCHI KIIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKU
o0ObeUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsIETCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHMAa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3ukn ¢ pa3BUTHEM OOWIECTBAa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpemmnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYX IACHHS
po6JieM pallOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKO 0€3011acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEero
oOpa3oBaHus SBIAIOTCS (hU3MUecKue Teopuu ((popMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
NPUHLIHIOB B  COBPEMEHHBIX TMPEACTAaBICHUSAX O NPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN TOJIX0JI B Kypce (U3UKU Pean3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YYaroluXCsl.
Jis  6Ga3oBoro ypoBHS Kypca (HU3MKM — 3TO HCIOJB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB H JIA0OPAaTOPHBIX pPadoT,
KOTOpbIE B Iporpamme no (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYCHHUYECKUX
pakTUYeCKux padoT. BeijeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
IPOBOJUMBIX JJIE KOHTPOJST M  OLIEHKHU, OCYIIECTBISIETCS Y4YaCTHUKaAMU
o0pa3oBaTeNpHOrO IMpollecca HCXOAs U3 OCOOCHHOCTEH TIJIaHUPOBAaHUS H
ocHameHuss kaOmHera Qusmku. Ilpm »dToM  obOecrmieumBaeTcsi  OBJIAJICHHUE
OOyYaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEH (M3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3anay. IIpu 3TOM A1 pacy€THBIX 3a/a4 NPUOPUTETOM SIBJISIOTCS 33Ja4d C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MTO3BOJISIONINE TPUMEHSITh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETpUpYysS 3HAHUS W3
pa3HBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/1ad MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOMICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTYallMd MPaAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3HUKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuHeTa (U3MKKM WIA B YCIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe O0O0OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICIOBAHMUSI  M3y4YaeMbIX  SIBIIEHUA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00Opy/IOBaHME JIS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUJE TEMAaTHYECKHX KOMIUICKTOB W OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmMxcs. TeMaTHYeCKHe KOMIIICKTHI
7a00paTopHOTO O00OPY/NIOBAaHUS JOJKHBI OBITh TMOCTPOSHBI Ha KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETFHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPUH.

OCHOBHBIMM LEJIIMHU U3yY€HHUS PU3UKHU B 00LIEM 00pPA30BAHUU SBIISIFOTCS:

o (dopMupoBaHHE WHTEpeca M CTPEeMJICHUS OOYJaroIIMXCSd K HAYIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHHE
MCCJICIOBATEIILCKOTO OTHOIIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMupoBaHME HAyYHOTO MHMPOBO33PCHHSI KaK pe3ynbTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSACHATH SBICHUS C HCIOJIB30BAHHEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PU3UKHU JI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTxeHne 3TUX e 00ecreynBaeTCsl pelieHHeM CIIeAYIONNX 3a1ad B

mpoliecce u3ydeHus Kypca GU3nKy Ha yPOBHE CPETHETO O0Iero 0Opa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (DM3UKY, DJIEKTPOJWHAMUKY, KBAaHTOBYIO (H3UKY u
AIIEMEHTBI acCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMS IS
OOBsICHeHUS (PU3WYECKUX SBICHUHW B TPUPOAEC U IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 337a4 C $BHO 3a/IaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3gaHue (pU3NIECKOr MOJICINIU, aJICKBATHON YCIOBUAM 3aa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUSI HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuu HHGOPMAIIHH,
OIPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEIOBATEIHCKOH,
TBOPUYECKOU JIESITETBHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeJEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1O (QHU3MKE TMepeueHb J1abopaTOpHBIX U
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1abOpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MO3HAHUA

®uszuka — Hayka o mpupoje. HaydHbie METOJbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPMU B MPOILECCE TMO3HAHUS MPUPOBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM W TporieccoB. HayuHble TUIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIBHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOCKIIMU HA OCH CHUCTEMbI KOOpJUHAT.
CroxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH  KOOPJAWHAT, CKOPOCTH, YCKOPE€HUS, NYyTH U NEPEMEIICHUS
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuueitHoe  aBmxeHwe. [[BukeHuWe  MarepuaqbHOM TOYKHA MO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHH4eckrue YCTPOWCTBA U TMPAKTUYECKOE TMPUMEHEHHE: CIUJIOMETD,
JIB>)KEHUE CHAPSIOB, LICMIHBIC U PEMEHHBIE MTepelayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€TA, WLIKOCTPALMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaOnronenve ABWKEHHSI Tela, OPOIIEHHOTO MOJ YrioM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus: CBOOOTHOTO TaACHMUS.

Hanpagiienne cKopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, ITPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne IBUKEHNUS [IapUKa B BSI3KOU KHUIKOCTH.

N3yuyenue nBuKeHUS Tesa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectr. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoadgduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIa B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpaueHus. llnedo cumibl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIINITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIl.

Bropoii 3axkoH HproToHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBus paBHOBECHUs TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHUs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKHHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

HUccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus  mexaHuxe

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbCa Tejla. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeakTrBHOE IBUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas SHEprusl. [TorenmaneHas SHEprus YIPYyTO
nedbopmupoBaHHor — npyxkuHbl.  [loTeHumanpHass SHepruss Tejla  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUUANbHbIE  CWbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE INMPUMEHEHHUE: BOIOMET, KOMED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEeHIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJEUCTBUSA 4YacTUIl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl Mosekyn. KomnuectBo Benectsa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temmeparyp
Lenbcus.



Mopens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelHEel KWHETUYECKOM SHEpruu TEIUIOBOrO JBMKEHHMsS dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcalbHOM Ta3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbiThl TI0 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UCAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanrie 3aBUCUMOCTH MEXAY IMapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuxku

TepmonuHamMuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOJIMHAMHUYECKOU
CUCTEMBI U CTIOCcO0bI €€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Traza.  Buasl  Teruonepenayu:
TEIUIONPOBOJIHOCTh, KOHBEKITUS, U3JTydeHHUE. Y IeJIbHAs TEIIOEMKOCThH BEIIECTBa.
KonnuecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJIWHAMUKH K m3omporieccaMm. I 'paduueckas
UMHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nevctBus TemwtoBod mamuHbl. [{ukn KapHo m ero ko3¢ duIMeHT MoIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEeMbl TEIIOIHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEpruy Teja MPH COBEPIICHUU PAOOTHI: BBLIET
npoOKku U3 OYTBUIKM TOJ JEMCTBHUEM CXATOTO BO3JyXa, HarpeBaHue >pupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHne BHyTpEHHEN SHEPruM (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OnpiT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopnsie padbonul

N3mepeHne yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarusi. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HaceilieHHbIM map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyueckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckue yCTpOCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasioB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenue npv moHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaOmronenune HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIeCTBRA.

JlemoHCTpanus KpuCcTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnexTpuzauus Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TouedHblil 3E€KTPUUYECKUN 3apsi.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuuyeckoro mnois. [IpuHuun



CYyHEPIO3ULHAN DJICKTPUUECKUX ToJied. JIMHMM HanpspKEHHOCTH AIIEKTPUUYECKOTO
OJISL.

PaGora cumnm  anektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUUAIOB. [IpOBOOHMKM M AUDJNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATopa.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BaHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEI.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUUYECKOW MIPOHULIAEMOCTH.

DHeprus 3apsHKEeHHOTO KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

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

DONEeKTPUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEeKTPUUECKOE COMPOTUBIECHUE. YIEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapalIeIbHOE, CMEIIAHHOE COCIMHEHNE POBOJIHUKOB.

PaGora oanexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CUjia U BHYTPEHHEE COMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTO#) 35iekTpudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTb
noJIynpoBogHUKOB. CBoOMCTBA p—n-iepexoa. [lomynmpoBoHUKOBBIE TTPHUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH JHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUiTbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHUSI LMJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepuaa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii pa3psa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUO/A.

Yuenuueckuii saxcnepumenm, nabopamopusie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmroienne amexTpoiusa.

MesxknpeaMeTHbIe CBA3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIs€TCS ¢
y4€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (akT, runores3a, Quuueckas BeIMYMHA, 3aKOH,
Teopusl, HaAOIIOIEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runep0osia, UX rpauKu U CBOMCTBA, TPUTOHOMETPUUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPTraHU3MOB (BUbI TEIUIONEPEIayu, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM MPUPOJIE.

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



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJMTHYECKAS AUCCOLMALINS,
rajbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JAPYIrHE), IBUTaTelb BHYTPEHHEIO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArpEeBaTENbHBIC puodOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMoAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOuMH. [IpyHOMND cynepro3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIINY T0JIS TOCTOSSHHBIX MarHUTOB.

MarnutHoe T10JI€ TpPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MAarHuTHOTO TIOJI JUIMHHOTO IIPSAMOIO NPOBOJHHUKA M 3aMKHYTOI'O KOJIBIIEBOIO
IIPOBOJHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBue npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBJieHUE. J|BrKeHHE 3apsiKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuiel Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe TmoJsie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILIEMCS TOCTYMATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTh.  SIBIGHME CAaMOMHAYKUMHU. OJEKTPOABMXKYLIas  cujia
CaMOWHIYKLINH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE IOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHMUTHI, JJIEKTPOIBUTATENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUILl, NHAYKIIUOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM UHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBue JBYX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JerictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKIIHH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUMHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. Ilepuoxa, wactora, amrmumtyna u (asa xoseOaHUI.
[IpyvHHBIN MasTHUK. MaremMaTu4eCKuil MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruy Npy raApMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMU U
AEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKieHHBIE 3JIEKTPOMArHUTHbIE KOJICOaHMSI.

[lepemennpii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUWE CHUJIbl TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruH. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKHUU
3BOHOK, F€HEPATOP NEPEMEHHOTO TOKA, TMHUH JIEKTpOnepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOmronenue 3atyxaromux KoaeOaHuu.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KoJeOaHUIl Ipy3a Ha HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, YyCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u iudpaxiuys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoin BonHe. CBoOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmronenue orpaxkxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HaGnrogeHnue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTON KoJeOaHuH.



HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTPa’KEHHE,
peroMIICHUE, TONSIpU3als, AUPpaKius, UHTEpPepeHITHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOpoaHOU cpexe. JIyu ceera. ToueyHblli HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cBeta. L{Ber.

ColOuparome U pacceuBaroliie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOW JuH3blL. [locTpoeHnue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JABAEMOE JIMH30M1.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuuss cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcClIoBUE€ HaOIIOCHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMJICHUE CBETA.
OnTuyeckue mpruodOpHI.

[TonHOoe BHYyTpeHHEE oTpakeHre. MoJiesib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpoCKoIa, TeJIeCKomna.

Habmronerne natepdepeHIIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnrogenue nucnepcuu ceera.

[TonyueHue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Toy4yeHune ciekTpa ¢ mMOMOIIBI0 JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzaliuu CBETa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue cBOMCTB N300paK€HUH B JIMH3AX.
HaOGmronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CHELUAIbHOW TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHH M COKpPAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMILYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTUs
Y UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorpdexra. YpaBuenue DinmTeitHa st hoTodadpdexra. «KpacHas rpaHuiar
dboToaddexra.

JaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
ILmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenue wu morsiomieHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHSI SHEPIHMHM Ha Jpyro. Bumsr
cnekTpoB. CIIEKTp ypOBHEW SHEPTUU aToMa BOAOPO/IA.

BousHoBbIe cBolicTBa yactull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JI0KA3bIBAIOUIUE CIOXKHOCTh CTpPOeHUsS sAnapa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma 1no  ompeneneHuro  cocrasa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, OeTa-, ramMMa-u3ITy4YeHHUs.
BnusHue pagoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sjapa. M30Torsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlegekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpobnemMbl W TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTo/b1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyeckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3NPYIOIINX YACTHUL.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpeKoB 4acTUll (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeuyHasi akTUBHOCTh. Mcrtounuwk sHeprun ConHuAa U 3BE3J.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOM MOCJEN0BATENbHOCTH. BHYTpeHHee cTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXO0XKACHUU U 3BOtonMKM CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenTuKTOBOE M3ITydEHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIs1 OTPENIeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEpHOro MOMyIIapys U IPKHUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01maroniee MOBTOPEHUE

Ponr Gu3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMATILHOM M 3TUYECKOU cepax AesTeTbHOCTH YEJIOBEKa, POjb U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHPA, POJIb (PU3UUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TPEACTABICHUNH O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kimacce oCyIIecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (akT, rumoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCHU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKH TOJO00US TPEYTrOJbHHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW TMpUpOjJE, KoJjieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJZIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TEJ, MEXaHWU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaIbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPICEHUH.

Texnonozus: JVMHUM DJIEKTPOIEpeNady, TIEHEpaTOp MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAS I€4Yb, pajap, paguoNpUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEe4YHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenune yudeOHOTO TpenMera «®Du3nMKay HA YPOBHE CpPEIHETO OOIIEeTro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTh JTOCTHIKEHHUE CIICTYIOUIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmMera «Dusmka» T0KHbL
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYaloIUXCs PYKOBOJICTBOBATHCS
c()OpMUPOBAHHON BHYTPEHHEH MO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE PEAU3AlMNA OCHOBHBIX HAaIPaBICHUI
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh TPAKIAHCKON MO3ULMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUECKUX T'YMAaHHCTHUYECKHX U
JEMOKPATHYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NI€SITEIbHOCTh B MHTEpECcax IpaxJaaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOU IE€ATEIBbHOCTH;

2) NIaTPUMOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UECHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OILIEHHWBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pPEIIEHUs,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCIIE B
NEeATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaMm MpodhecCHOHATbHON IEesSTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caM000pa30BaHUIO B 00JacTH
(U3HUKM HA TPOTSKEHNUN BCEU KU3HH;

6) YK0JIOrHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIIECCE
u3ydeHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne aeiicTBUS:
CaMOCTOATENFHO  (OpMyJIHpOBAaTH W aKTyaJlu3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1IN JIeATeIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
(bU3UYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTY,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEABHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUH KM3HEHHBIX MPOOJIEM.
Bba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:
BJIaJIETh HAYYHOW TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU M METOJaMHU
busznuecKoil HayKu;



BJIAJICTh HABBIKAMU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETALUNA, TMPEOOPa3OBaHUI0O W TPUMEHEHHUI0O B PA3IUYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MPOSKTOB B 00J1acT (PU3UKH;

BBISBJISTH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTAaTh THUIIOTE3y €€ PpEIICHHS, HaXOJIWTh apryMEHTHI JJIS JI0Ka3aTelIbCTBa
CBOHMX YTBEP)KJICHHUH, 3a/1aBaTh ITapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBICE B XOJC PpEIICHUS 3aJa4d  pPe3yJbTaThl,
KPUTHYECKHA OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHpPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITHsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKe B TPAKTUIECKYIO 00JaCTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, MTPEJIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HAaBBIKAMHM IOJyYCHHS MHGOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0O MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3aJlad ¢ CcOoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pPeCypcocOepeKeHHUs, TPaBOBBIX H OTHYECKHMX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (Qopmarax ¢
y4éTOM Ha3zHAYCHUsT HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMATLHYIO
dbopMy NpeacTaBICHUS U BU3yaTU3aIUH.

KoMMyHHKAaTHBHBIE YHHBepPcaIbHbIe yueOHbIe 1eiCTBUA:
OCYILIECTBIISITH OOIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIHHOCTH;
pacro3HaBaTh MPENNOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



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

NOHUMATh M HCIIOJb30BATh NMPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAJIbHON
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA NO €€ JOCTHMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HUAEH C MO3UIUH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYULIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aJ1ay, TUTaH BBIMOJIHEHUS MPAKTUYECKOW padOThI C YUETOM MMEIOIIMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMPATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JieJlaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B O0JaCTH
(bu3KKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B NIESTEIIbHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJAQJ€Th HAaBBIKAMU  MO3HABATEJbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3YyJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

MPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAINU3E pe3yIbTaTOB
NEeATEITLHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce JOCTHKEHUS JIMYHOCTHBIX PE3YyJbTaTOB OCBOCHUS IMPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afoIIHiA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON C(hepHl,
OBITH YBEPEHHBIM B ce0€;

caMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManmTHUPOBAThCI K
AMOITMOHAJBLHBIM U3MEHCHHAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO LA H
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMITaTHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMOHUMATh SMOIIMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOINCHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyudenuss B 10 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOWM HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKON NESATEIBHOCTH JIIOIEH;

YUUTHIBATh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEeH:
MaTepuagbHas TOUKa, MHEpLUAIbHAsl CUCTEMA OTCUETA, aDCOIIOTHO TBEPAOE TEIIO,
UJCAIBHBIN a3, MOJEIN CTPOCHMS I'a30B, KUAKOCTEH M TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TPOIECCHI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KMHETUYECKON TEOPUU CTPOECHMS BELIECTBA U



ANEKTPOJAMHAMHUKHA: PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBI>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHKEHUE 10 OKPYKHOCTHU, HWHEpLUS,
B3auMojieiicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00BhEMA TeJl NIPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCALMS, IUIABIICHUE, KPUCTAIUIM3AIMs, KUIICHUE,
BJIAKHOCTB BO3/yXa, MOBBILICHUE JABJICHUS ra3a IIPU €ro HarpeBaHuM B 3aKPHITOM
COCyle, CBf3b MEXIYy [apamMeTpamMyd COCTOSHUS Tra3a B H30mpoleccax,
AJICKTpU3ALM TEJ, B3aUMOJICCTBUE 3aPsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, IYyTh, IEPEMEILICHUE, CKOPOCThb, YCKOPEHHUE, Macca Tejia, CHUia,
HMMITYJIbC TeJla, KUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPIUSA, MEXaHUYECKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPH OINKHCAaHWU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HCIOJIB3YEMbIX BEIWYHH, HMX OOO3HAYCHHS U E€IUHUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3HYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI W TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasd dHEPrUsi XaOTUUYECKOTIO0 JABUKEHUS MOJIEKYJ, CPEIHEKBAApPATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNUCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUN CMBICH HCMOJb3yeMbIX BEJIMYMH, HX
0003HaYCHUST W CIUHHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIONINE JIAHHYIO
(bu3NYECKYyIO BEIMYUHY C IPYTUMU BEIHMUYMHAM;

OIACBIBATH U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
DJIEKTPUYECKOE T10JI€, HANPSKEHHOCTD IOJISI, IIOTEHLHUAJ, PA3HOCTh MMOTEHIUAJIOB;
Py ONMHWCAHWHM TIPABWIBHO TPAKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3YyEMbIX
BEITUYMH, WX OOO3HAUYCHWS] W €IWHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3ys (PU3MUECKUE
3aKOHBI U MIPUHUHUIBL: 3aKOH BceMUpHOTO TsaroTenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAaHECHUSI MEXAaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHHS WMIIYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCUETA, MOJIEKYJAPHO-KUHETUUYECKYK) TEOPHUI0 CTPOCHUSA BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOW DHEPTUM TEIIOBOIO JBUKEHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOTO 3apsna, 3akoH KylloHa, mpu 3TOM pasnnyarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHHUE W yCIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBbIE TMPUHIUIBI JCHCTBUS  MAaIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI TI0 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX H3MEpPEHUH, TPHU ITOM
dopmynupoBath mpoOieMy/3ajady ¥ TUIOTE3Y Y4YEOHOTO HKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIOKEHHOTO OOOpYIOBaHUsS, MPOBOJIUTH OMNBIT H
bopMyIMpOBATH BHIBO/IBI,

OCYUIIECTBIISTh MPAMbIE U KOCBEHHBIC MU3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U MCIOJb30BaTh HU3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXKAY  (PU3NYECKHMMH  BEIMYMHAMH  C
VCIIOJIb30BAaHUEM INPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
¢ukcupoBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OHKCIIEpUMEHTa, Yy4eOHO-HCCIEIOBATENbCKOM W MIPOEKTHOU
JESTEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py1I0BaHUS;

pemiarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DUM3MUECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTMUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue IBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
Y TIPEJICTABJICHUS] YUYEOHOW U HAay4YHO-MOMYJIIPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOJIYyYaeMyto HH(pOpMaIuio;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpyNIl€ C BBIINOJHEHUEM PA3JIUYHBIX COLMUAJIBHBIX pOJEH,
IUTAHUPOBaTh pPabOTy TPYNNbl, PAlMOHAIBHO PpACHpEeisITh OOSI3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pACCMAaTPUBAEMOM TIPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mnpeamMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pPoOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPa, B Pa3BUTUU COBPEMEHHON TEXHHUKU U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEJIOCTHOCTh U EIUHCTBO
bu3HYecKoil KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH pEeHIeHUH (PU3NIECKUX
3a/1ay;

pacrio3HaBaTh (PU3UYECKUE SIBJICHUS (MPOIECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKH: DJIEKTPUYECKAs. TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHuTHasE WHAYKIWS, JEHUCTBUE MArHUTHOIO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHEWHOE pPACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJApU3alMs CBETa, JHCIEepCUs CBETa,
dboToanekTpudecknii 3phexT (poTodr¢dheKT), CBETOBOS AaBlIeHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOPOJAd, €CTECTBEHHAass W HCKYCCTBEHHAas
PaIO0aKTUBHOCTB;

OMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), MCTOJB3YSd (U3UYECKUE BEITHMYUHBIL:
IEKTPUYECKUIN 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpSKEHHE, DJIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMoJjs, cuia Awrmepa, cuia JlopeHna, MHIYKTUBHOCTh
KATYIIKWA, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepuoJ M 4YacToTra
KoseOaHu B KoJeOaTeIbHOM KOHTYpe, 3apsl U cuja TOoKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKAasl CUJIa JIMH3bI, MPU OMUCAHWM MPABWIHLHO TPAKTOBATh (U3UUECKUUN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBATh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

OMHUCHIBATh HW3YyUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JUJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMIYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UUYECKUH CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M EIUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHATM3UPOBATh (PU3UUYECKHE MPOIIECCHI U SBIICHUS, UCIOJIB3Yys (U3HUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapajjieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHa miia Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsS] MAacCOBOr0O YMCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pa3iindyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENICNATh HAMIPABIICHUE BEKTOPA MHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SIBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpU ITOM
dbopmyupoBaTh IpobiieMy/3agadyy M THUIOTE3y Yy4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HUCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYHWH C HCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

COOMI0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEILCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJNTB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BEIOWPATHh (PU3UYECKYIO MOJCIHb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOuMbIe NIl €€ pElIeHUs, MPOBOJUTH Pacu€Thl M OICHUBATHh PEaJTbHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCykJE€HUH C ONOpOH Ha H3Y4YEHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U
(duznueckue SBICHUS,

UCIIONB30BaTh  MPH  pPEIIEHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4€OHOW U HAyYHO-TIOMYJISIPHON MH(pOpMalUK, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMALUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAIUH, OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX O€30MacCHOTO MCTOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOI0
TOBEJICHUA B OKPYXKAIOIIEH Cpee;

paboTaTh B TpymHme C BBHIMOJHEHHEM pPAa3IMYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE paccMaTpUBaeMOM POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnnyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
1.1 ®u3rKa U1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [JOK
' AR A https:/m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurevaraica . https:/m.edsoo.ru/7f41bf72
29 Tunavmka 7 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps:/m.cdsoo.ru/Tf4 172
Wroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnnoreka [JOK
’ TEOpHUU https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
: OCHOBEI TepMOHANITKH 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnorexka [JOK
’ ®da30Bble IEPEXOBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. 3JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIM 31eKTpUUYeCKUil TOK. TOKHU B 12 bubmumoreka [LIOK
) pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM ungposbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOIMHAMUKA
11 MaruauTHOe 1oJie. DIeKTpOMarHuTHas 11 | 3 bubnnoreka [JOK
) WHIAYKLIUSA https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHu4eCKHUE U JIEKTPOMArHuTHbIE 9 | bubnuorexa [JOK
’ KoJIeOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHW4eCcKUE U SJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
) BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
frrKa https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CTICIIHATIBHOM TEOPHUH 4 | bubnnorexa [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 C) i 6
FICMCHTDT KBAHTOBOH OITHICH https://m.edsoo.ru/7f41c97¢c
4.2 CrpoeHue atoma 4 bubnuoreka [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SApPO

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

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LHOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maroiiee MOBTOpPEHUE 4 EtlffsJ:I/Ier:;{::)EE;;Mchc
Htoro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne Jara nudpoBLIe

Tema ypoka Konrpoabublie | I[lpakTuueckue op
n/n Bcero u3yyeHusi = oOpasoBaTesibHbIE

padoThI padoThI
pecypchl

®du3uka — HayKa O IPUPOJIE.

1 Hayunbie MeT(})]K bl HofHapHI/m 1 bubmmorexa [IOK

ya A https://m.edsoo.ru/ff0c32e2
OKpYXKaroIlero Mupa
Posb 1 MecTo ¢uzuku B

) (GbopMHUPOBaHUH COBPEMEHHOMN | bubnuorexa [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEeATEIbHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO | bu6mmorexa [IOK
nsuxeHus. [lepeMenenue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUue

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JOBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE ITPSMOJIUHENHOE | bubnuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c372¢

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnmnorexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JBr>keHre MaTepraibHON TOYKH IO 1 bubmmorexa [IOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHOCTH ["anuies. 1 bubnnorexka [JOK




HuepuuanbHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

https://m.edsoo.ru/ffO0c3be8

Macca tena. Cuina. [lpunnun

bubmuoreka [JOK

? CYHEPTIOSHINI CHIL. BTOpOvaaKOH https://m.edsoo.ru/ff0c3be8
Hbrorona nsis MatepuainbHOM TOUKU

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUaIbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMupHoro tsaroreHus. Cuna

11 TspkecTH. [lepBas kocMuyeckas brbmorexa HOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnorexka [JOK
Teja https://m.edsoo.ru/ffOc3el8
Cuia tpenusi. Koaddunment tpenus.

13 Cuia cznpOTHBneI({qus)[ pu I[BI/IE(GHI/II/I bubmorexa HOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[locTynarenbHOE U BpalareabHOe

14 JIBIKEHHE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
HNMnynec MaTepuanbHOM TOUKH,

15 CHCTEMbI MaTEPUATIbHBIX TOYECK. bubnuorexa [JOK
Wmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHUE
PaGota 1 MOIITHOCTD CHITHI.

16 Kunernueckas 3Heprusi MaTrepuaabHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETHUYECKOI SHEpruu

17 [TorennumanesHas 3HEPrUsl. bu6nmoreka [JOK




[TorenmansHas SHEPTHS YIPYTO
ne(OpMHUPOBAHHON MPYKUHBL.
[TorennmansHast SHEPTHs Tesla BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

IloTeHumanbpHble M HEMOTEHIIMAJILHBIE
cuibl. CBsI3b pabOTHI
HENOTEHIMAIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPTUu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHHYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa»

20

KonTponbhas pabota no teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c4b74

21

OCHOBHBIE TOJ0KEHUST MOJIEKYIISIPHO-
KHHETHYeCKOU Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

XapakTep JBUKCHUS U
B3aMMOJEHCTBYSI YAaCTHIL] BELLIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEI

23

Macca monekyin. KonnuectBo
BemlectBa. [locrosunas ABoraapo

24

TennoBoe paBHOBecue. TeMmmepaTtypa
u e€ u3Mmepenue. lllkana remneparyp




Ienscus

Wneanpueiii raz 8 MKT. OcHOoBHOE

bu6mmoreka [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHel KHHETUYECKON IHEPTUn bubmmoreka [JOK
JBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akon JlanbToHa. ["a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora
73 «HccnenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpamMu COCTOSHUS
pa3peKeHHOTr0 raza
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJIMHAMHYECKON CUCTEMBI U
30 croco0n! e€ m3meHeHus. KoanuecTBo bubmuoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUsI OJJHOATOMHOTO UJI€aTFHOTO
rasa
31 Bunael rerionepenaun bubnmorera [IOK
https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonngecTBo TemoTs! mpu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Tertonepenayde. AnuabaTHBIN TIpoliece
3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubnuorexa [IOK
NIPUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOc5efc
34 Heob6patumocTh mporieccoB B bu6mmorexa [IOK




npupoze. Bropoii 3akoH
TCPMOANHAMHKNU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35
MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huki Kapno u ero KIIJ{
37 DKOJIOrHuYecKre mpooIeMbl
TEIJIOOHEPTEeTUKU
18 O6o6maromuii ypok «MoltekysipHast bubmmoreka [JOK
¢dusnka. OCHOBBI TEPMOIMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas padboTa mo Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubnmorexa LIOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKI
40 [TapooOpa3oBaHue U KOHICHCALIUS. bubnuorexa [JOK
Hcnapenue u kunenne https://m.edsoo.ru/ff0c63b6
AOCOmI0THAs U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yXa. HachlleHHbIN bubnrorera LIOK
Ayxa. B https://m.edsoo.ru/ffO0c64d8
nap
TBépnoe teno. Kpucramnueckue n
4 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMCTB KpHCTaLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUaITbI
[1naBneHue M KpuCTAIA3AITHS.
43 VYV nenpHas TEMI0TA MJIaBICHUS Buommorexa LOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarus
bu6mmorexa [IOK
44 v 0
PABHEHHE TELIOBOTO batarca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIeCKUun bubnmnoreka [JOK

3apsia. JlBa BUIa SIEKTPUUYECKHUX

https://m.edsoo.ru/ffOc6bcc




3apsiI0B

IIpoBOIHKKH, TUATEKTPUKH U

46 IIOJIYIIPOBOJHUKHU. 3aKOH COXPaHEHUS bubnmorexa LIOK
yip A ’ p https://m.edsoo.ru/ffOc6bcc
AJIIEKTPUUECKOTO 3apsia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. ToyeuHBIN 31€KTPUIECKUI buGnnorexa LIOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsij
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nons. [puHumn cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX MojeH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro
bubmuoreka [JOK
49 nois. Ilorennuan. PasHocTh
https://m.edsoo.ru/ff0c6£00
[IOTEHIMAIIOB
[IpoBOHUKY U TUAJECKTPUKU B
50 2JIEKTPOCTATUUECKOM IIOJIE bubnnorexa LIOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [IOK
51 DnexTpoéMrocTh. KoHIencaro
p A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOT0
52 KOHJEHcaTopa. DHEPTrHUs 3apsHKEHHOTO bubnnorexa LIOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlaGopatopHas pabota "H3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa'
[IpuHIMIT IEWCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

amnmapara, CTpyMHOr0 IpUHTEpa.
DIIeKTpOoCTaTUYECKas 3alIHTa.




3azeMyIeHHE SIEKTPONPUOOPOB

55

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
y4acTKa [enu

56

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSAMHECHHE
npoBoAHKKOB. Jlaboparopnas pabota
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOLTHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 17151 OJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenune DJIC ucTouHMKa TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHbIil ypok. KonTpoiabsHas
pabota o Teme "DnekTpoanHamuka" /
Bcepoccuiickas npoBepouHasi paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

Ob6o06maromuit ypok
«DNEeKTpOoANHAMUKAY /
Bcepoccuiickas npoBepouHast paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DJIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS METAJIJIOB OT
teMriepaTypbl. CBepXIIPOBOIUMOCTh




DNEKTPUUECKUH TOK B BaKyyMe.

62 . 1
CBoiiCcTBa 2JIEKTPOHHBIX ITYYKOB
[omynpoBoAHUKH, KX COOCTBEHHAS U

63 IpUMecHas IpoBoAUMOCTh. CBoiicTBa | bubmumoreka [IOK
p—n-nepexoaa. [1onynpoBoAHUKOBEIE https://m.edsoo.ru/ff0c84ae
npuOOpbI
DJIEKTPUUYECKUH TOK B pacTBOpaxX U

64 paciuiaBax 3JE€KTPOJIMTOB. | bubnmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPONUn3
DJIEKTPUUYECKUI TOK B raszax.

65 CamocTosTenbHbIN 1 | bubnnoreka [JOK
HECaMOCTOSITENIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DneKkTpruuecKue Npudopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE | bubnnorexa [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTponbHas padora no teme
«Qnekrpocraruka. [TocTosHHBIH bubnnorexka [JOK

67 . 1
3JIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEAAX»

68 PesepBHblit ypok. O6o0maronuii ypok | bubnuoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8t6c
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
°
':;'H Tema ypoka Beero Kontpoabnbie | IlpakTuyeckue fI[:;'—?EHPIH :)I;I:)l;[;zizlfenbﬂue
padoThI padoThI pecypenI
[TocTostHHBIE MATHUTHI U X

| B3auMo/ieiicTBue. MarHuTHOE ToJIe. | bubmuorexa [IOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTHO€E 1oJIe MPOBOIHHUKA C

) TokoM. OnbIT DpcTeaa. | bubmmoreka [JOK
B3anmoaeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «/3yuenue 1 | bubmmoreka [JOK
MarHUTHOTO ITOJII KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopHnas pabora 1 | bubmuoreka [IOK
«HccnenoBanue nercTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBIOKYIIYIOCS 3apsSKEHHYIO YACTHILY. 1 bubnuotexa [JOK
Cuna Jlopennia. PaGoTa critbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMu. IC 1

HWHIAYKIAH. 3aKkoH BHCKTpOMaFHHTHOﬁ




nHaykiuu Gapanes

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
BHeKTpOMaFHHTHOﬁ HHIAYKIOHUW

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKLIUH.
DHeprusi MAarHuTHOTO MOJI KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE 1oJie

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

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 3JIEMEHTapHbIX YaCTHII,
WHAYKIIMOHHAS [I€Yb

10

Oo6o06maromuit ypok «MarautHoe
I10JI€. 3J'I€KTpOMaFHI/ITHa$I UHAYKOUS

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

11

KonTponbnas pabora no teme
«MarHuTtHOE 1oJte.
SHCKTpOMaFHI/ITHaSI UHAYKIOUS»

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KosebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBparienune sHeprun

bubmunoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopatopHnas pabora
«HccrnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MacChl TPy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

but6mmoreka [IOK




QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKUMU U
OJICKTPOMAarHMTHBIMHA KOJIEOAHUSIMHA

https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akon
COXpaHCHHS PHEPTUU B HICATLHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHue 0 3aTyXarOMIMX
KosieOaHusX. BbIHYXIeHHBIE
MeXaHHYeCKHE Konebanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMarHUTHBIC
Kosae0anus

bubnuoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsblii Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUIUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEHUs

bubnuoreka [{OK
https://m.edsoo.ru/ff0cbd34

18

Tpancpopmarop. [Ipoussozactso,
nepeaaya v norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U MPAKTUYECKOE
[IPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMEeHHOro ToKa,
JINHUH 3JIeKTponepeaady

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTUUECKUE PUCKHU TIPU
MTPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ncnonb3zoBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KNU3HU




MexaHnndeckue BOJIHBI, YCJIOBUSA

pacnpocrpanenus. [lepuon. Ckopoctsb

bubnunoreka LIOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U TPOOJILHBIC BOJIHBI
2 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh bubnmoreka [JOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DIEeKTpOMarHuTHBIE BOJIHBI, UX
23 cBOMCTBa U ckopocTh. [1kana bubmmorexa LIOK
P ’ https://m.edsoo.ru/ffOccfe0
3JIEKTPOMAarHUTHBIX BOJIH
[IpuHUUMIIBI paIUOCBS3U U
24 TeneBuaeHus. Pa3BuTue cpeacTs
cBa3u. Paguonokauus
25 KontponbHas padota «Konebanus u bubnmnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsiMonuHetHOE pacipocTpaHEeHUE
2% CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTrpaxxeHus ceera. [loctpoeHue brbmmorexa [IOK
P L P https://m.edsoo.ru/ff0cd4e0
M300paKeHU B IIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
73 BHYTpEeHHEE oTpaxkeHue. IIpenenbHblil bubnmnorexka HOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffO0cd7f6
OTpaXKEHUS
79 JlaGopatopnas pabora «3mepenue bubmuoteka [IOK
IoKa3aTeJIs IPEJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ffO0cd67a
30 Jlunzel. [loctpoenne n3obpaxeHuii B bubnmnorexa [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
YBenuueHue JIuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HMccnenoBanue CBOWCTB
M300paXEHUI B TUH3AX)
Hucnepcus cBera. CIoXHBIA COCTaB
1 oenoro ceera. L{er. JlabopaToprast
pabora «HabmroaeHue nucnepcun
CBETa»
13 Nnrtepdepennus creta. dudpaxius bubmmoreka [JOK
ceera. JludpaknronHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
ITonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPHI U yCTPOCTBA
35 U yCTIOBHSI UX O€30MacHOTO
MIPUMCHCHHUS
I'paHUIBI TPUMEHUMOCTH
36 KJIaccuueckor Mexanuku. [locTymnarst bubnmnorexa [JOK
CIIELIMAIbHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCUTEITLHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
bubmnoreka IIOK
37 3amejieHre BpeMEHH B COKpaIlleHHe
https://m.edsoo.ru/ffOcfad?2
JUTUHBI
DHeprusi ¥ UMNYJbC PEISTUBUCTCKOM
38 yacTUIbl. CBA3b MAcChI C DHEPTUEHA U bubmmorexa TOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTUs MOKOs
39 Konrponsnas padora «OnTHKa. bubmuoreka [JOK

OcHOBEI crenuaiabHON TCOpHUU

https://m.edsoo.ru/ffOcf610




OTHOCUTCIBHOCTH

®otounbl. opmyna [1nanka. DHeprus

bub6nmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
HOIHOTEKA
41 orod(dpdexrra. OnniTe! A. T.
¢ b https://m.edsoo.ru/ffOcffc4
CroieToBa
3akoHsl poTorddekra. YpaBHeHne
42 SﬁHmTegl)Ha Imq:{q)(bOToatb(i@)eKTa bubmmorexa LIOK
' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potodrddekra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMHUYECKOE NEUCTBHUE bubmorexa HOK
AicBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTa u
MPaKTHYECKOE TPUMEHCHHUE:
44
dhoTosmeMeHT, (OTOIATUHK,
coJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3amad mo reme «IEMEHTHI bubnuoreka [IOK
KBAaHTOBOU OIITUKU) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbITE
46 Pezepdopaa mo paccesHuio o-4actu brommorexa [IOK
poopAa 1o p t hitps://m.edsoo.ru/ff0d09 1a
[Inanerapnas mozens aroma
bu6mmoteka [IOK
47 I1 b
OCTYHATEL HOpa https://m.edsoo.ru/ff0dOafa
Hznydenne u nornoiieHue (OTOHOB
48 i I/Iyl';{e €X0JIe aToMa C O H(()l;o OBHS bubmorexa LOK
p pexon . 8 yp https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha IpyTroi. Buapl ciekTpoB
49 BoiHoBEIE cBOMiCcTBa YacTHIl. BOIHEBL bubnunorexa LIOK

ne bpoiua. Kopnyckyisipao-

https://m.edsoo.ru/ff0d0Oca8




BOJIHOBOM Jyasin3M. CrIOHTaHHOE U
BBIHYKJICHHOE U3JTy4CHHE

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaINOAKTUBHOTO U3ITYYCHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. Bnusaue
PaZOaKTUBHOCTH Ha )KHUBBIC
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiydeHnue

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.
SnepHble peakuuu. S nepHbIin
peakrtop. [Ipo6iiembl, IEPCIEKTUBHI,
9KOJIOTUYECKUE ACTICKTHI SICPHOM
SHEPTEeTUKHU

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

54

OnemeHTapHble YacTUllbl. OTKpbITHE
o3UTpoHa. MeTo bl HaOMI0IeH s U
pPErucTpanyy dJIEMEHTAPHBIX YaCTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3auMozelcTeusa. EAMHCTBO
(bu3nyecKoil KapTUHBI MUPaY

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTUSL ACTPOHOMUMU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YeHHE aCTPOHOMMHU. Bug
3BE3aHOrO Heba. Co3Be3ausl, spKue
3Bé3JII)I, IIJTAHETHI, UX BUIUMOC




nBrokenne. ConHeyHas cucTeMa

56

Connne. ConHeuHass aKTHBHOCTD.
Ncrounuk sHeprun CosHua v 3BE3]1

57

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM
MOCIEN0BAaTENbHOCTH. BHyTpeHHEE
ctpoeHue 3B€31. COBpeMEHHbIE
MPEACTABIECHUS O MPOUCXOKICHUU U
sBomtounu CoJiHIA U 3BE3]T

58

Mnineunsiii [lyTe — Hama 'anakTuka.
ITonoxxenne u nBuxenne CosHLa B
l'anaktuke. ['anaktuku. YépHbie
JBIPBI B SIAPAX TAIAKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbmoro B3peiBa.
PennkroBoe u3nydeHue.
Meraranaktuka

60

Hepemennsie npobieMbl acCTpOHOMUHT

61

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMUU U acTPOPU3UKN»

62

O6o06matomuii ypok. Ponb gusuku u
aACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJIOBeKa

63

O6o6maromuit ypok. Pois u Mmecto
(GU3MKU ¥ ACTPOHOMUH B
COBPEMEHHOUN HAYYHOU KapTHHE MHUPA




64

O6o6maromuii ypok. Ponb
¢uznveckoii Teopun B HopMupoBaHUH
MPECTaBICHUN 0 (PU3NYECKOM
KapTHHE MHpa

65

Ob6o06maromuit ypok. Mecto
(hbU3UIECKOI KapTUHBI MHPa B 00IIIEM
psIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUI O IPUPOIC

66

PesepBHbIil ypok. MaruutHoe noie.
DneKTpoOMarHuTHasi MHAYKLHS

67

PesepBHbiii ypok. OnTuka. OCHOBBI
CHelHalbHON Teopuun
OTHOCUTEITLHOCTH

68

Pesepnbiii ypok. KBanToBas ¢pusuka.
DneMeHThl aCTPOHOMUU U
acTpopU3UKH

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

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMMmsl CpeaHETro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha MpUMepax polb © MeCTO (HU3UKH B
(OpMHUPOBAHUM COBPEMEHHOW HAy4HOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTHH, B MPAKTUYECKON AESITEIBbHOCTH

JIonein

10.2

Y4uuThIBaTh I'PaHULBl IPUMEHEHHS] U3YUYEHHBIX (PU3MUECKUX MOJENIEH:
MaTepuaibHas TOYKa, MHEpLHUalbHas CUCTEMa OTcuéTa, abCONIOTHO
TBEPAOE TEJO, UACATIbHBIN I'a3; MOAEIN CTPOCHHUS I'a30B, XKUIKOCTEN U
TBEPABIX TeEJ, TOYECUHBIM DJIEKTPUUECKUH 3apsl — IpU PELICHUU

duznyecKux 3a1a4y

10.3

PacnoznaBath pusmyeckue siBiaeHus (Ipolecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKON Teopuu
CTPOCHHSI BEIIECTBA W  DJIIEKTPOJWHAMHUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE BUKEHHE, CBOOOIHOE TaJeHue
TeJN, JBUXKCHHE I0 OKPY)KHOCTH, WMHEpIHs, B3aUMOJEHUCTBUE TeIl;
mudp¢ys3usi, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJ, U3MEHEHHe 00bEéMa Tel TMpU  HarpeBaHUU
(oxJak7ieHuu), TETUIOBOE€ paBHOBECHE, HCHApeHue, KOHJEHCAIMS,
MJIaBJICHUE, KpPUCTAJUIM3allus, KWUIIEHWe, BJIAKHOCTh BO3yXa,
MOBBIIICHUE ABJICHUS Ta3a MPU €T0 HATPEBAHUH B 3aKPHITOM COCYIE,
CBS3b MEXJIYy IapaMeTpaMu COCTOSHHS Ta3a B H30MPOIeccax;

SJICKTpU3aluA TCI, B3aPIMO)IeI>'ICTBHe 3apgaa0B

104

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHOIb3ysd (u3nyeckue
BEJIMYMHBI: KOOpAWHATA, MyTh, MEpPEMEIleHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWJIa, UWMIYJIbC Tela, KHHETHYecKas OSHeprus,
NOTEHIMAJbHAs JHEeprus, MeXaHudeckas paboTa, MeXaHHW4ecKas
MOIITHOCTbh; TIPY ONKUCAHUU MPABUIBLHO TPAKTOBATH (PU3UUECKUIN CMBICI
UCIOJIb3YEMBIX BEJUYMH, MX OOO3HAU€HUs WM €JWHHULBI, HaXOAUTh
(dbopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BETUYUHY C APYTUMHU

BCJIMYHUHaAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBEIC CBOMCTBA TEII M TEIUIOBBIC




ABJICHMS, UCHOJB3yd (U3MUYECKHUE BEJIMYMHBL: JaBJeHUE rasa,
TEMIIepaTypa, CpEIHssl KHUHETUYECKass DSHEpPrusi XaoTHYECKOIo
JBIKEHUS MOJIEKYJ, CpEJAHEKBAJpaTU4HAs CKOPOCTb MOJIEKYJ,
KOJMYECTBO  TEIUIOThI, BHYTPEHHSI OSHeprusi, pabora rasa,
KO3 (PUIMEHT MOJMe3HOro JAEWCTBHUS TEIUIOBOIO JIBUraTess; MpU
ONMCaHUU IIPaBUIIbHO TPaKTOBaTh buznyeckuit CMBICII
UCIIONIb3YeMBbIX BEJIMYMH, MX OOO3HAYEHUS M E€IMHULI, HaXOAWUTb
(dbopmMyIbl, CBSI3bIBAIOININE JAHHYIO (DU3UYECKYIO BEIUYUHY C APYTUMHU

BCIIMYHMHaAM

10.6

OnucelBaTh HM3y4YEHHBIE DJEKTPUUECKUE CBOWCTBAa BELIECTBA U
DIIEKTPUYECKUE  ABIIEHUS  (IIPOLIECCHI), HCIONB3yd (U3HUYECKUE
BEJIMYUHBI: JJIEKTPUYECKUNA  3apsil,  JJIEKTPUYECKOE  TI0JIE,
HanpspKEHHOCTh  1OJIS, IOTEHLMAJN, pPa3HOCTh MOTEHUUAIOB; IHpU
OTMCAaHUH MPABUIBLHO TPAKTOBATH (PU3UYECKUN CMBICT HCIIOJIB3YEMBIX
BEJIMYMH, WX OOO3HAUYEHUS U EIUHUIBL, YKa3blBaTb (OPMYJIbL,
CBSA3BIBAIOIIME JAHHYIO  (PU3UYECKYI0 BEIUYMHY C JAPYTUMHU

BCJIIMYMHaAMU

10.7

aHAJTM3UPOBaTh (PU3MUECKUE TMPOLECCHl M  SIBICHUS, HCIOJIb3YS
¢du3nyeckre 3aKOHbI U MIPUHLUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akoHbl HprOTOHA, 3aKOH COXpAaHEHMS MEXaHWYECKOM JHEPIHH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHLHUI CYIEPIIO3ULIUN CUJI, TPUHIUII
paBHOIIpaBUs WHEPUUAIBHBIX CUCTEM  OTCYETA;  MOJIEKYISAPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUS BEIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpEeIHEW KWHETUYECKOM JHEPruU TEIUIOBOIO JBHUKEHUS MOJEKYN C
a0COJIIOTHOW TeMITepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHMsI DJEKTPUUECKOTro 3apsiaa, 3akoH KynoHa; mpu 3TOoM
pa3nnyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe

BBIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBICHATH OCHOBHBIC TIPUHIOHAIIBI JeficTBUS MallliH, HpI/I60p0B n
TCXHUYCCKUX yCTpOﬁCTB; pa3jindatb YCIOBHUA HUX 0€30I1acHOro

HCIIOJIBb30BaHUA B HOBC@)IH@BHOﬁ KHU3HU

10.9

BBITIOTHATE SKCIIEPUMEHTHI TI0 HCCIISIOBAHUIO (PH3UIECCKUX SBJIICHUH U
MIPOIIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUN; TpH
sToM (opmynupoBaTh TpobieMy (3amady) W THIIOTE3y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TPEIJIONKECHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBI

10.10

OCYH_IGCTBJISITB npsIMbIC W KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘ICCKI/IX

BEJIMYMH; MPU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCO0 M3MEPEHUs U




HCIIOJBb30BaTh U3BECTHHIC METOAbI OICHKN HOFpeIHHOCTCfI I/ISMGPGHI/Iﬁ

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAY (U3MUYECKUMH BEIUYHMHAMHU C
WCIIOJIb30BAHUEM IMPSAMBIX H3MEPEHMI; MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATh pE3yibTaThl IOJTYYEHHOH 3aBUCUMOCTHU
(bu3nUecKUX BEIMYUH B BUJE TAOJUI U TPAPHKOB, JIEIATh BHIBOJBI IO

pe3ysibTaTaM HCCIEe10BaHus

10.12

CoOmomaTe mpaBmiia  0€30MacHOrO0  Tpyda TMpPU  MPOBEACHUU
UCCIICIOBAaHUI B  paMKaXx Yy4eOHOrOo SKCHEpUMEHTa, y4deOHOo-
HCCIIEIOBATENIbCKOW U TMPOEKTHOM AEATEIBHOCTH C HMCHOJIb30BAaHUEM

MU3MEPUTENIbHBIX YCTPOUCTB U 1a00OpaTOPHOTO 00OPYIOBAHHUS

10.13

Pemarp pacuérHbie 3amauu ¢ SBHO 3aJaHHOW (DHU3HUECKON MOJIEINbIO,
UCTIONB3YS (PU3WYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHajm3a
yCJIOBHSL  3a7auyd  BbIOMpATh  (DU3UYECKYIO MOJIENb, BBIIETATH
buznueckue BenUYUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl € pellleHus,
MPOBOAMTH PACUETHI M OIICHUBATh PEATILHOCTH MOMYYEHHOTO 3HAUCHUS

(U3UYECKON BETMYUHBI

10.14

Pemarsn Ka4CCTBCHHEIC 3aJa4du: BLICTPAUBATb JOTN4YC€CKHU
HCIMIPOTUBOPCUUBYHO IICTIOYKY paCCY)K,I[eHI/Iﬁ C OHOPOﬁ Ha N3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘~IGCKI/I€ SIBJICHUA

10.15

Hcnonb3oBaTh NpU  peUIeHHH y4eOHBIX 3a7ad  COBPEMEHHBIE
MHGOPMALIMOHHbIE TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYpPUPOBaHUS,
MHTEpIIPETallud W TPEJCTaBIEHUS YYEOHOH M Hay4dyHO-TONYJSpHOU
uH(pOpMalLMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOUYHHUKOB; KPUTHUYECKU

AHAJIM3UPOBATH MOJIYYACMYIO PIH(l)OpMaI_II/IIO

10.16

[TpuBoauTE mpHUMEPHI BKJIaJa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHUE IPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Uit

10.17

Hcnonk30BaTh TEOpeTHYECKHE 3HAHUS MO (U3MKE B IOBCEIHEBHOMN
KU3HH JJI1 o0ecrieueHus: 0€30MacHOCTH MPU OOpaIIeHUH C TpHOopamMu
U TCEXHUYCCKUMU YCTPOfICTBaMH, A1 COXpaHCHHA 30pOBbA U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B Oprxcanmeﬁ cpeac

10.18

PaGoTaTh B rpymnme ¢ BBINOJIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh  paboOTy  TPYIIbI, PAlUOHAIBHO  PACHpPENENATh
00s3aHHOCTH ¥ IUIAHUPOBATh JESATEIBHOCTh B HECTAHJIAPTHBIX
CUTyallUsiX, aJ€KBAaTHO OLIEHMBATh BKJAJ KaXXJ0rO0 W3 yYaCTHHUKOB

TPYIIIBI B pElIEHUE paccMaTpUBaeMOi MpooOieMbl




11 KITACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero od0pa3oBaHus

11.1

JleMoHCTpHpOBaTh Ha TpUMEpPaX poidb W MeCTO (PU3UKH B
(GhOpMHUPOBAaHMKM COBPEMEHHON HAyYHOW KapTHHBI MHUpPa, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKON JEATEIbHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €AUHCTBO (bHSH‘lCCKOfI KapTUHBI MHpPaA

11.2

YuuThIBaTh rpaHullbl MPUMCEHCHUA N3YUCHHBIX (I)I/ISI/I‘ISCKI/IX Moneneﬁ:
TOYCUHBIN BJ'IGKTpI/IT-IeCKI/Iﬁ 3apsan, aacpHad MOACIIb aTOMa, HYKJIOHHAA

MO/IENIb aTOMHOTO Si/Ipa MPH peleHNH (PU3NIECKHX 3a1a4

11.3

PacnioznaBate (usnyeckue sBiIeHHS (TPOIECCHI) U OOBACHATH MX Ha
OCHOBE 33aKOHOB  DJIGKTPOJWHAMUKA W  KBAHTOBOH  (DU3UKH:
AJIEKTPUYECKAsi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOC, XHMHYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
DJIEKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MArHUTHOTO TMIOJII Ha
MPOBOJAHUK C TOKOM W JIBVDKYIIUHCS 3apsiji, JJICKTPOMArHUTHBIC
KojieOaHUsT W BOJIHBI, MPSMOJIMHEHHOE pacCIpOCTpaHECHUE CBETa,
OTpakeHHe,  TMpelomiieHue, uHTepdepeHnus, audpakuus U
MOJIIpU3aIUsl CBETa, AUCIEPCHUs] CBeTa, (POTOIIEKTpUUECKUl IPPeKT
(botorddexT), cBeTOBOE HaBICHUE, BO3HWKHOBEHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOpPO/A, eCTECTBEHHass M  HCKYCCTBEHHAS

pPaanOaKTUBHOCTDb

114

OnuceiBaTh M3y4YCHHBIC CBOWCTBA  BEMIECTBA  (DJICKTPHUSCKHE,
MAariuTHBIC, ONTHYCCKUEC, BJICKTPUYCCKYIO IMPOBOAMMOCTE Pa3JIMYHBIX
Cpell) © DJIEKTPOMArHUTHBIE SIBICHUSA (TIPOIECCHI), HCIONb3Ys
dbuznyecKkue  BENUYHMHBL:  JJCKTPUUYECKUH  3aps], CHiIa  TOKa,
DIIEKTPHUYECKOE  HANpPSHKCHHWE,  DJIEKTPUYECKOE  CONPOTHBIICHUE,
pasHocTh moTeHImanos, JJIC, paboTa TOka, UHIYKIIUS MAarHUTHOTO
nons, cuiaa Awmmepa, cuna JlopeHa, WHAYKTUBHOCTh KaTYIIKH,
DHEPrusl DJIEKTPUYECKOTO0 W MAarHUTHOTO TMOJIeH, MEepuoa M YacToTa
KoJieOaHuil B KoJieOaTEIbHOM KOHTYpE, 3apsi/l M Chjla TOKa B TIpoliecce
rapMOHHYECKHUX AIIEKTPOMArHUTHBIX Kosie0aHuH, doxycHoe
pacCTodHUC MU OITHUYCCKad CHJia JIMH3bI; IMPHU OIHMCAHUU IIPABUIIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT HCIOJB3YEMBIX BEIHYWH, HX
0003HaYeHHs] M EOUHUIIBI; YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE

JaHHYIO0 (U3UYECKYIO0 BETUYUHY C IPYTUMH BeTMYMHAMHU




11.5

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHUA U IMPOLECCHI, UCIIOJIb3Yys
(1)I/I3I/I‘-ICCKI/IG BCIIMYUHBI: CKOPOCTHh 3JICKTPOMATHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBCTA, JHCPIUA U HUMIIYJIBC q)OTOHa, nepuon
nmojaypacnaga, OSHEPTUA CBA3M ATOMHBIX AACP, IIPpU OIIKMCAaHHUHU
IMpaBHUJIbHO TPAKTOBATb (1)I/I3I/ILICCKI/II71 CMBICJI UCITIOJIb3YECMbIX BCJINYHUH,
UX 0003HAYCHUS U CAUHUILI, YKAa3bIBATb (bOpMyJIbI, CBA3BIBAIOIIUC
JaHHYIO (I)I/ISI/I‘IGCKYIO BCJIMYUHY C APYTUMHU BCINYHMHAMH, BBIYUCIIATDH

3HAQ4YCHHC (bHSH‘ICCKOﬁ BCINMYHUHBI

11.6

AHanu3upoBath (pU3MYECKHE TPOLECCHl U  SIBICHUS, HCIIOJIb3Ys
¢u3nvecKkue 3aKOHbl W NOpUHOUIBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIbHOTO M MAapajuleIbHOIO0 COEAMHEHUS IPOBOJHUKOB,
3akoH J[xoyns — JleHna, 3aK0H 3JI€KTPOMArHUTHON MHIYKLUWHU, 3aKOH
IPSIMOJIMHEHMHOTO pacnpoCTpaHEHUs CBETA, 3aKOHbI OTPAKEHUSI CBETA,
3aKOHbl ~ IPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIITeHHa  Aus
dororddekra, 3aKOH COXpaHEHHS DJHEPTrUU, 3aKOH COXPaHEHHS
UMITYJIbCa, 3aKOH COXPAaHEHHUs SJIEKTPUYECKOro 3apsia, 3aKOoH
COXpaHEHUsT  MaccoBoro  4yucia, mnocryiaarsl bopa, 3akoH
pPaAMOAaKTUBHOIO paclaja; TMpu 3TOM pas3jinyaTh CJIOBECHYIO
(GbOpMYyITUPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAXXEHHE U YCIOBHS

(rpaHuILIbI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'IHTI) HalmpaBJICHUEC BCKTOpPAa HWHAYKHOUHW MArHuTHOIO I10JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMHepa N CUJIbI HopeHua

11.8

CtpouTh ¥ ONUCHIBATH H300pa)K€HWE, CO37aBAEMOE  ILIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

BBIOTHATE SKCIIEPUMEHTHI TI0 UCCTIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C HUCIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX U3MEPEHUN; TpH
3ToM (GOPMYIUPOBaTh MpoOJemMy (3a7ady) W THUIMOTE3y y4eOHOTO
OKCIEpUMEHTa,  COOHMpaTh  YCTaHOBKY W3  TIPEIJIOKCHHOTO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI

11.10

OcyiecTBisITh MNpsIMBIE W KOCBEHHBbIE HW3MEPEHMs] (PU3MUECKHX
BEJIMYMH; MPHU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCOO H3MEPEHUs U

HCIIOJB30BaTh U3BCCTHHIC METOJAbBI OLICHKHU HOFpCH.IHOCTCﬁ I/ISMCpCHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C UCIOJIb30BAaHUEM
NpSIMBIX ~ M3MEPEHUH; TIPH ITOM KOHCTPYMPOBAaTh YCTaHOBKY,
buKcUpoBaTh PE3yIbTATHl TOJYYCHHON 3aBUCHMOCTH (DU3HMUECKHX
BEJIMYMH B BUJIE TAONIUIl U TPadUKOB, JIENATh BBIBOJBI IO PE3yIbTaTaM

HUCCICa0BaHUsA

11.12

CobOmonate mpaBuia O€30MacHOTO TpyAa TMpH  NPOBEICHUU




HCCIIeIOBaHUM B paMKax Yy4eOHOro OKCIEepUMEHTa, Y4eOHO-
HCCIIEA0BATENBCKOW U MPOEKTHON AEATEIBHOCTU C UCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB M J1abopaTOPHOTO 000pYHOBaHUS

11.13

Pemarp pacuérHbie 3amauul ¢ SBHO 3aJaHHOW (DU3MUECKON MOJEINbIO,
UCTIONB3YS (PM3MYECKHe 3aKOHBI W TPUHIUIBI, HA OCHOBE aHaju3a
YCIIOBUSL  3a/J]a4ydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb,  BBIICIATH
¢buznueckue BeMUYUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl € pellleHus,
MIPOBOAMTH PACUETHl U OI[CHUBATh PEATILHOCTH MOJYYEHHOTO 3HAUCHUS

(bU3HYECKON BETMIMHBI

11.14

Pemats Ka4CCTBCHHEIC 3aJa4du: BLICTPAUBATb JOTN4YC€CKHU
HCIIPOTUBOPCUUBYHO IICTIOYKY paccyxcz[eHI/Iﬁ C 0H0p0171 Ha N3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SIBJICHUA

11.15

Hcnonp3oBaTh MNpU  pELIEHUH Y4EOHBIX 3aJad  COBPEMEHHbIE
UHGOPMALIMOHHbIE TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYpPUPOBaHUS,
UHTEpHpeTallui M HNpeJCTaBiIeHUs Y4eOHOW M Hay4YHO-IOMYJSPHOM
uH(pOpMaLMH, MOJYYEHHOM M3 pa3IMYHbIX MCTOUYHUKOB; KPUTHUECKU

AHAJIM3UPOBATH MOJTY4aeMyIO HH(OPMAIHIIO

11.16

OOBSACHATH TPUHIUIBI ACHCTBHUS MAaIlIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS UX OE30MACHOTO HCIIOJIIb30BAHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE TpUMEpHI BKJIaJa POCCUHCKUX U 3apyOexHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE IPOIECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HaHUSA MO (PU3MKE B TMOBCEAHEBHOU
JKU3HM JUTsl obecrieueHrst 6€30macHOCTH TIpU OOpaIIeHUH ¢ MpudopaMu
U TCEXHUYCCKUMU YCTPOfICTBaMH, IJi1 COXpaHCHUA 30pOBbA H

CO6J'IIOIICHI/I$I HOPM 5KOJIOTHYCCKOTO IOBCICHUA B Oprxcanmeﬁ cpeac

11.19

PaGotate B TpyImie ¢ BBINOJHEHUEM DPA3IUYHBIX COIMAIBHBIX POIEH,
IUIAHUPOBATh ~ pabOTy  TPYIIbI,  palMOHAIbHO  paclpeiessiTh
00SI3aHHOCTH W  TUIAHUPOBATh JIEATEIBHOCTh B  HECTAaHIAPTHBIX
CUTyallusX, aJCKBAaTHO OLIEHMBATh BKJAJ KaXXIOT0 U3 YYaCTHUKOB

IPYIIBI B PELIEHNE pacCMaTpuBaeMOi poOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3iena

Kox npoBepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

dusuka — Hayka o npupoxe. HayuHble
METO/BI ITO3HAHUSI OKpy:karouiero mupa. Poib
JKCIEPUMEHTa M TEOpUM B  IIpoliecce

MO3HAHUS MPUPOJbL. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (GU3NYECKUX SBICHUA U
npoueccoB. Hayunsie runores3sl. Ouznueckue
3aKOHBl U TEOpUHU. ['paHULIBI NPUMEHHUMOCTH
(bu3IIECKUX 3aKOHOB. [TpuHIIMDO
cooTBeTcTBUs. Pomb u mecto ¢Qusuku B
bopMupOBaHUHT COBPEMEHHOM Hay4YHOU
KapTHUHBI MHpa, B MIPAKTUYECKOU

HEATENbHOCTH JIOAEH

MEXAHUKA

#HPari#KTHEMATHUKA

2.1.1

Mexaandeckoe JBHIKCHHC. OTHOCHUTENBHOCTh
MEXaHUYCCKOI'O IBUKCHU. Cucrema orcuéra.

Tpaexropust

2.1

[lepemenienne, CKOpOCTh (CpeaHssi CKOPOCTh,
MIHOBEHHAasi  CKOpPOCTb) M YCKOPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIHMH Ha OCU
CUCTEMBI KOOPJIHHAT. Crnoxenue

MIEPEMEIICHUH U CIIOKEHUE CKOPOCTEN

PaBHoMepHOE 51 PaBHOYCKOPEHHOE
MPAMOJIMHETHOE JIBIDKEHUE. I'padpuku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHHUS, yTH u MEpEMEIICHUS

MaTepHaHBHOfI TOYKHU OT BPECMCHU




CBobOogHOE TIazicHre. Y CKOpeHHE CBOOOIHOTO

MmajgeHust

KpuBonuneiinoe paBuwxkenue. PaBHOMepHOe
JIBIDKCHHE  MaTepuajlbHOM  TOYKM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEWHas
CKOPOCTb. [lepuon u 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

TexHuueckue YCTPOMCTBA: CIIUIOMETD,
JBIKCHUE CHApsAIOB, LEMHBIE U PEMEHHBIC

nepenadu

[IpakTnueckune paboTHI. U3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKIY MYyTSIMH, IPOUICHHBIMU
TEJIOM  3a  IIOCJIEOBATEIbHBIE  pPAaBHBIC
MIPOMEXKYTKH BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBUOKEHUH C HAYaJIbHOM CKOPOCTBIO, PAaBHOMU
HyI10. M3ydeHue NBUKEHUs [IapuKa B BA3KOU
KUIKOCTH. V3yueHue  JBMKEHHUS — Tela,

6pOIJ.IeHHOFO TFOPpHU30HTAJILHO

2.2

#i#HPar#H# IMHAMUKA

221

[TpuHIIMT OTHOCHTEILHOCTU T"amunes.
IlepBolii 3akoH HproroHa. HMuepuunanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHnun cynepno3unuu

CHJI

223

Bropoii 3akoH HproToHa 111 MaTepualbHOU
TOYKM B HWHEPLUAJIBHOW CHCTEME OTCUETA
(UCO). Tpermit 3akon Hsriotoma s

MaTCpHAJIbHBIX TOUCK

224

3aKOH BCEMHUPHOTO TAroTeHUs. CHiia TIKECTH.

IlepBas kocMHuueckas CKOpocTb. Bec terna

225

Cuna ynpyroctu. 3akoH ['yka

22.6

Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIbXKCHUA n cujia TPCHUMA IIOKOA.

Koaddumment tpenus. Cuna conpoTUBICHUS




IpUu ABUKCHUU TECJIA B dKUAKOCTU HUJIU I'a3¢C

227

[TocTynarenbHOe W BpamaTelibHOE JIBUYKEHUE

a0COJIIOTHO TBép,I[Ol"O TCl1a

228

MOMCHT CHJIBI OTHOCHUTCJIBHO OCH BpaH_IeHI/IH.
[Tnedo cumbl. YCIOBUS paBHOBECHS TBEPAOTO
teaa 8 UCO

229

Texuumueckne YCTPOﬁCTBai INOAIINITHHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTdeckue paboThl. M3yueHue NBHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TMOJ
JIEMCTBUEM HECKOJIbKMX cuil. HccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX
B JeOpPMHUPYEMO TPYKUHE U PE3HHOBOM
oOpa3lie, OT BEIMYMHBI HX AePOopMaIliH.
HccenenoBanue yciioBuid paBHOBECHS TBEPIOTO

TCJIa, UMCIOICTO OCh BpalllCHUSA

2.3

###Par#H###3AKOHbBI COXPAHEHUA B MEXAHUKE

I/IMHy.]'IBC MaTepHaanoﬁ TOYKH, CHUCTCMBI

2.3.1 MaTepuaibHbIX TouyeK. MMmnynsc cuisl u
M3MEHEHUE UMIyJIbca Tefa
539 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTuBHOE ABUXKEHUE
233 Pabota cuibl
234 MOIIHOCTB CHIIBI
535 Kunernueckast s3Heprusi MaTepUAIbHON TOUYKH.
o Teopema 0 KHHETUYECKON YHEPTUH
[TorenumaneHas dHeprus. [loTeHunaneHas
036 SHEprus yIpyro nepOopMHUPOBAHHON
o npyxuHbl. [loTeHuunanbHas >Heprus Tena
BOJIN3M IOBEPXHOCTH 3eMITH
IToTeHIManbHBIE M HEMOTEHUUAIBHBIE CHJIBL.
537 CBsA3b pPabOTBl HENOTEHIHUAIbHBIX CHI C

HN3MCHCHHUECM MEXaHUYEeCKOMH SHCPTrUn

CHCTEMBI TECII. 3aKoH COXpPaHCHUA




MEXaHUYECKON YHEPTUU

2.3.8 VYipyrue u Heynpyrue CTOIKHOBEHUS
530 TexHHUeCKne yCTpOWCTBA: NIBUJKEHUE DAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET
[Ipaktnueckue paboTel. W3yueHue cBs3u
5310 CKOPOCTEl Tel TMpu HEyNpyrom yaape.

HCCJ’ICI{OB&HI/IC CBiA3HU pa6OTBI CHJIBI C

U3MEHEHHEM MEXaHHMYISCKOM OHCPIHHU TCJIa

MOJIEKVYJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

##HPart##OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

3.1.1

OcHOBHBIE MIOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUH. BbpoyHoBckoe
newkenue. udpdysus. Xapakrep IBUKECHUS U

BSaHMOHCﬁCTBHH YHaCTHUll BE€IICCTBA

Mopenu CTpoeHuss Ta30B, KUAKOCTEH U
TBEPABIX TeM W  OOBSCHEHHE CBOWCTB

BEILIECTBA HA OCHOBE ATHUX MOJEICH

Macca wMonekyn. KonudecTtBo BemiecTsa.

[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus

Mognens  upeanpHoro  rasza.  OcHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAIBHOTO Ira3a

AOcomoTHas Temreparypa Kak Mepa cpeiaHei
KMHETUYECKOW DHEPIrUu TEIUIOBOTO ABHXKECHHUS

yactul rasza. [llkama remneparyp KenbBuHa

VpaBuenune Kianeitpona — Menzgeneesa.

3akoH /lambToHa

["azoBbIe 3akoHBI. M30mpoIiecchl B UAEaIbHOM
ra3¢ C IIOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA.

n30TepMa, U30X0pa, n30oapa

Texnuueckue YCTpOMCTBA:! TEPMOMETD,

OapomeTp




3.1.10

[Tpaktuyeckue paboTel. M3mepeHue wmacchl
BO3JyXa B KJIacCHOW KoMHare. MccienoBanue
3aBUCUMOCTH MEXY ITapaMeTpaMu COCTOSIHUSA

Pa3spEeKECHHOIO ra3a

3.2

OCHOBbI TEPMOJMHAMUKHU

3.2.1

TepmonnHamuueckass cucTeMa. BHyTpeHHsA
DHEPrusi TEPMOAMHAMMYECKOM CHCTEMBI U

CIIOCO0BI €€ U3MEHEHUS

322

KomndecTBO TENIOTH U pa60Ta. BHYTpeHHHH

OHEPIUsA OAHOATOMHOI'O NACAJIIBHOT'O I'a3a

323

Bunpl Temnonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIIMS, M3Ty4eHHe. TerioéMKOCTh Tena.
VienpHast TEIUIOEMKOCTH BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPU TCILIOIICpEaAadC

324

IlepBbIil 3aK0H TepMoauHaMUKU. [Ipumenenne
IIEPBOroO 3aKOHa  TEPMOAVHAMUKHU K
u3onpoueccam. ['paduueckas uHTEprpeTanus

paboThl raza

3.2.5

Tennosele MammHbl. [IpuHIMIBL AeiCTBUA
TerioBbIX MamuH. [IpeobpazoBanus sHEpruu
B TemioBblXx MammHax. KoapduuueHnt
nosiesHoro  geiictBus  (manee —  KIIM)

teroBoit mammHbl. [{ukn Kapuo u ero KI1J|

3.2.6

Bropoit 3aKOH TEPMOJMHAMUKH.
HeoOpatumocTs mpoieccoB B MPHUPOJE.
Temnoswie JIBUTATEIIH. IKOJIOTHYECKHE

Hp06J'IeMBI TCIINIOSHCPTCTUKHU

3.2.7

TexHnueckue YCTpOMCTBA: JBUTaTEIIb
BHYTPEHHETO Cropasus, OBITOBOI

XOJIOAUJIBHUK, KOHAUIITUOHED

3.2.8

[TpakTrueckue padboTel. U3mepenue yaenpHOn

TEIUIOEMKOCTH

33

#HH#Par###AI'PEI’ATHBIE COCTOAHMA BEHIECBA. ®A30BbLIE

ITEPEXO/IbI




3.3.1

[TapooOpazoBanue u kKoHneHcaus. Vicnapenue
u KHTICHHE. VY nenbHas TEII0Ta
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPhI

KUIICHUSA OT JaBJICHHUA

332

AOComIoOTHAsS ¥ OTHOCHUTEIbHAs BIAXKHOCTh

Bo3ayxa. HacelienHslii map

333

Trépnoe TENO. Kpucrannmueckue u
amophHbIe Tena. AHU3ZOTPONHUS  CBOWCTB
KpPHUCTAILJIOB. Kunxue KPHUCTAILIIBL.

CoBpeMeHHbIE MaTepHaIb

334

IlnaBnenue wu KpucTajluin3anus. Y aennHas

terutoTa tiasnenus. Cyonumarnus

335

YpaBHeHHE TEIIOBOTO OanaHca

3.3.6

TexHUYeCcKUe YCTPOMCTBA: THUTPOMETP U
MICUXPOMETP,  KAJIOPUMETpP,  TEXHOJOTUHU
MOJIyYEHUS] COBPEMEHHBIX MaTepUalioB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, 1 HAHOTCXHOJIOT'NH

3.3.7

IIpakTueckue paboThI. N3mepenune

BJIAJKHOCTH BO3ayXa

SJIEKTPOAMMHAMUKA

4.1

###HPari##OJIEKTPOCTATUKA

4.1.1

OnexTpuzanys Tea. JNeKTpudeckuil 3apsan. Jlsa

BHU A JICKTPUYCCKHUX 3apsA10B

HpOBO)IHI/IKI/I, AUDSJICKTPUKHU u

MOJTYTPOBOTHUKH

4.1.3

3akoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apdaia

4.14

B3aumopeiictBue 3aps10B. 3akoH Kynona

DIIEKTpHUYECKOe oJIe. Hamnpsxénnocts
AIIEKTPUYECKOTO OJIS. [Ipuamn
CYNIIEPIIO3UIIHNH. Jluann  HanpsHKEHHOCTH

SJICKTPHUYCCKOTIO ITOJIA

PaGota cumnm  3NEKTPOCTATUYECKOTO — TOJIS.

Ilorenuuain. Pa3HoCTh NOTEHIINATIOB

HpOBOI{HI/IKI/I U AOUBJICKTPUKU B IOCTOSIHHOM




SJICKTPUYCCKOM II0JIC. I[I/IBJICKTpI/I‘-IGCKaSI

MIPOHHUIIAEMOCTh
DNEKTPOEMKOCTb. Konpencarop.
4.1.8 ONeKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCaTopa.
DHeprus 3apsHKeHHOT0 KOHeHcaTopa
TexHuueckue  yCcTpOWCTBA:  AJIEKTPOCKOI,
110 AIIEKTPOMETP, DJIEKTpOCTaTUYEeCKasi 3alluTa,
o 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHICHCATOP,
KCEpPOKC, CTPYUHBIN TPUHTED
4110 [IpakTuueckue paboTHI. N3mepenue

BJ'ICKTPOéMKOCTI/I KOHACHCATOpa

4.2

HHPart#HIIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

VYcnoBus CYILICCTBOBAHUSA IIOCTOAHHOI'O

4.2.1 ANEKTPUYECKOTo Toka. Mcrounuku Toka. Cuia
ToKa. [TocTosIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DNEeKTpUYECKOe CONPOTUBJICHHE. Y IETbHOE
o COIPOTHBIICHUE BEIIECTBA
494 [TocnenoBarenbHOE, napajuiesbHOe,
o CMEIIaHHOE COEANHEHNE IPOBOJHHUKOB
Pabota snexkTpudeckoro Toka. 3akoH J[xoyns
4.2.5
— JleHnna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOIO TOKA
anekTponBrkymas cuna (mamee — JJC) u
427 BHYTPEHHEE COIPOTUBIIEHUE UCTOYHHMKA TOKA.
o 3akoH Oma I TOJNHOM  (3aMKHYTO)
aneKkTpuyeckor nenu. Koporkoe 3amblkanne
OneKTpoHHas MPOBOJIUMOCTh TBEPBIX
428 METaJIJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METAJIJIOB oT TEMIIEPATYPHI.
CBepXmpoBOAUMOCTh
42.9 OnexTpuueckuid TOK B Bakyyme. CBolicTBa

SJICKTPOHHBIX ITYYKOB




4.2.10

[TonynpoBouuku. CoOCTBEHHAs U TPUMECHAS
IIPOBOAMMOCTD TOJIYNPOBOAHUKOB. CBOMCTBa

p-n nepexona. [lomynpoBogHUKOBBIE IPUOOPHI

4.2.11

ONEKTpUYECKUH  TOK B DJIEKTPOJIUTAX.
DNeKTpoIUTHYECKAs JMcCoLMaLus.

DIIEKTPOIN3

4.2.12

DIIEKTPUYECKUI TOK B rasax.
CaMOCTOITEBPHBIA M HECAMOCTOATEIbHBIN
paspsa. PasiauyHble THIBI CaMOCTOSITEIHLHOIO

paspsaa. Mouaus. [1nazma

4.2.13

TexHuueckue  YCTpOMCTBa: ammepMerp,
BOJITMETP, pEOCTaT, MCTOYHHUKH  TOKa,
AIIEKTpOHArpeBaTeNbHbIC npuOopHI,
AJIEKTPOOCBETUTENbHbBIE PUOOPHI, TEPMOMETP
COTPOTHBIICHUS, BaKyyMHBII JTHO/,
TEPMUCTOPbI u (doTope3nucTopsl,

HOJ'IyrIpOBOI[HI/IKOBHﬁ Au0o4, raJlbBaHHKa

4.2.14

ITpakTnueckue paboTHI. H3yuenue
CMEIIAaHHOTO COEIUHEHHSI PE3UCTOPOB.

N3smepenne OJIC HCTOYHMKA TOKAa M €ro
BHYTpEHHero conpoTuBieHusa. HaOmronenue

QJICKTPOJIN3a

11 KJIACC

Kon Koanposepsiemoro
pasaeina 3JIEeMEHTAa

IIpoBepsiemble 3JIeMEHTHI COlEPKAHUSA

4

SJIEKTPOAMMHAMUKA

###PartHH#MATHUTHOE [1OJIE. OJIEKTPOMAI'HUTHAA MHAYKLIMA

4.3.1

IlocTtossHHBIE MarHuTbl. BzaumoaencTBue

IIOCTOSAHHBIX MarHuToOB

4.3

4.3.2

MaruutHoe Tmone. BekTop MarHuTHOM
HHAYKIWH. HpI/IHI_II/IH CYNCpIIO3UINHU.

Jluanm maruuTHOM wHAykuuu. KaptunHa




JIMHUM  MAarHuTHOW  MHAYKUMHU  MOJIA

IIOCTOAHHBIX MAarHuTOB

MarHuTHOe T0J€ MPOBOJHUKA C TOKOM.
KapTuna nuHMil 1O JUIMHHOTO MPSIMOTO

IMPOBOAHHMKA M 3aMKHYTOI'0 KOJIBIIEBOI'O

433 IPOBOJIHMKA, KATYIIKA C TOKOM. OIIBIT
Opcrena. BzaumoelicTBue NpOBOIHUKOB C
TOKOM
434 Cuinia Amriepa, €€ MOJlyJib M HalpaBJICHHUE
Cuna JlopeHnia, €€ MOAyJb U HalpaBJieHHUE.
JIB>xeHHe  3apsyKEHHOM  4YacTULbl B
435 OZIHOPOJJHOM MAarHUTHOM mone. PaGora
cuiibl JIopeHiia
436 SIBneHune 3NeKTPOMarHuTHOM MHIYKIUU
4.3.7 [ToTok BEKTOpa MArHUTHON MHIYKLIUHU
O/1C nHayKIMU. 3aKOH IEKTPOMarHUTHOM
438 nHaykunn Papanest
BuxpeBoe »snektpuueckoe rmone. IJIC
WHIYKIMA B TPOBOJHHUKE, JBIXKYLIEMCS
439 MOCTYIATENbHO B OJJHOPOTHOM MAarHUTHOM
nose
4.3.10 [TpaBuno Jlenna
NHayKTUBHOCTB. SIBIIEHUME CAMOWHIYKIUH.
4.3.11 OJ1C camOMHAYKIIMT
DHeprusi MarHUTHOTO TIOJNS KAaTYIIKH C
4.3.12
TOKOM
4.3.13 DJIEKTPOMATrHUTHOE TIOJIE
TexHudeckne  yCTpOWCTBA:  IOCTOSIHHBIE
MarHuThl, AJIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOIBUTATEITb, YCKOPHTEIH
AJIEMEHTAPHBIX YaCTHUI, UHAYKIIMOHHAS 11€Yb
[IpakTuueckue paboTEHL. Nzyuenune
4.3.15 MarHuTHOTO TIOJS KaTYIIKH C TOKOM.

UccnenoBanue neiicTBUA  HOCTOSHHOIO




Mar"Hura Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUS BHGKTpOMaFHHTHOﬁ HHAYKOWUH

KOJIEBAHMA 1 BOJIHBI

5.1

#HH#HPartHH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarensnas cucrema. CBOOOIHEBIE
konebOanus. ['apMoHHMUecKue KoyieOaHusl.
[lepron, wyactora, amiumatyna u  (dasa

KoJiebanui

[IpyxvHHBII MasTHUK. MaremaTu4ecKkui

MasiTHHK

VYpaBHEHHE TapMOHMYECKHX KOJeOaHHi.
Kunematuueckoe u JTMHAMHYECKOE

OMUCaHME KOJIEOATEIHLHOTO NBIKEHUA

IIpeBpanicHue SHEPruu npu
FapMOHMYECKUX  KOJIeOaHUSX. Cas3p
aMILIATY/bI Kosie0aHui UCXOJIHON
BEJIMYMHBI C aMIUIUTyJaMu KosieOaHuil eé

CKOPOCTH M YCKOPEHUS

Konebarenbubiii  koHTyp.  CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHuUs B
uaeaTbHOM  KOJeOaTeIbHOM  KOHTYpE.
AHaIOTUST MEXIYy MEXaHWYeCKUMH U
AJIEKTPOMAarHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona

3akoH COXPAaHCHUSA SHEPIrUu B HUACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

By aeHHbIE MEXaHUYeCKUe KoJieOaHusl.
Pe3onanc. Pe3onancnas KpHUBasl.
BreinyxaeHnbie JJIEKTPOMarHUTHBIE

KOJIeOaHUS.

Ilepemennbii  TOK.  CHHYyCOMIAIBHBIN

IIEPEMEHHBIN TOK.

MontHocTh MEPEMEHHOT0 TOKA.

AMIIIUTYAHOE U JEHCTBYIOIIEE 3HAUEHUE




CHJIBI TOKA W HAITPAKCHUA

5.1.10

Tpauncdopmarop. [IpousBozacTso, nepegaua
U MOTpeOsieHne 3JIEKTPUUECKON SHEPruu.
OKOJIOTUYECKUE PUCKU MPU IPOU3BOICTBE
AIEKTPUYECKON SHEPIuHu. Kynberypa
UCII0JIb30BaHUs AJIEKTPO3HEPTUH B

HOBCGI[HCBHOﬁ KHU3HHU

5.1.11

Texuuueckue ycTpoiicTBa: celicmorpad,
INMEKTPUICCKHIA 3BOHOK, JIMHUN

QJICKTpOoIICpcaavd

5.1.12

[Ipaktnueckue pabotel. MccnemoBaHue
3aBUCUMOCTH IE€pUOJa MajbIX KoJieOaHUN
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChl
rpy3a. MccnenoBanue nepeMEeHHOTO TOKa B
[eNu U3 TMOCIEN0BAaTeNbHO COCTUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U Pe3UCTopa

5.2

##PartH#MEX AHUYECKUE 1 DJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJTHBI, yCIIOBUS
pacnpoctpanenus. [lepuon.  CkopocTh
pacrpoCTpaHeHHsT W JUIMHA  BOJIHBI.

HonepeqHI)Ie H IPOJAOJIbHBIC BOJIHEI

522

###Par#H# Nurepdepenuus u nudpaxuus

MEXaHUYCCKHUX BOJH

523

3Byk. CkopocTh 3ByKa. [’ pOMKOCTH 3ByKa.

Beicota Tona. Tem0Op 3ByKa

524

OJIEKTPOMarHuTHbIE  BOJIHBL. Y CJIOBUSA
W3JIyYEHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B 3HeKTp0MaFHHTHOﬁ BOJIHC B BaAKyyM¢€

525

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaXEHHUE, MNPEIOMIICHHE, MOJSpU3aIns,
mudpakuus, uHTepdeperuns. CKOpocTb

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.

HpI/IMeHeHI/Ie OJICKTPOMAariuTHBIX BOJIH B




TEXHUKE U ObITY

5.2.7

[IpuHUMIIBI pagUOCBSA3M U TEIEBUJICHUS.
Pagnomoxaryst. DJIEKTPOMarHuTHOE

3arps3HEHNE OKPY)KAIOIICH Cpe/Ibl

5.2.8

TexHuuyeckue ycTpoucTBa: MY3bIKAJIbHbBIE
UHCTPYMEHTBHI, yIBTPa3ByKOBast
MUArHOCTHKAa B TEXHMKE W MEJIHULUHE,
pamap,  paguONpUEMHHUK,  TEJIEBU30pP,

anTeHHa, Tenedon, CBU-meup

53

#HH#HParHH#HOITTUKA

5.3.1

[IpssMonMHEHOE pacnpOCTpaHEHUE CBETa

B oAHOpoaAHOM cpene. JIyu cBera

532

OtpakeHue cBeTa. 3aKOHBI OTPAXKECHUS
csera. [loctpoeHne M300pakeHN B IIOCKOM

3epKajie

533

[penomienne cBeTa. 3aKkOHBI TPETOMIICHHS
CBeTa. AOCOITIOTHBIH OKa3areimb

MMPpECIOMJIICHUA

5.34

IomHoe BHYTpEHHEE OTpaKEHHE.
IIpenenbHbIl yros MOJHOTO BHYTPEHHEIO

OTPAKCHUSA

535

Hucnepcuss  cBera. CIOXHBIH  cOCTaB

oemoro ceera. L{Ber

5.3.6

Cobuparonyie ¥ pacceuBaOIINE JUH3BI.
Tonkas nuH3a. POKYCHOE PACCTOSHUE W
ONTHYECKass  CWjia  TOHKOM  JIMH3BI.
[TocTpoenue n300pakeHNU B COOMPAIOIIINX
n pacceuBaromux JauH3ax. Dopmyna
TOHKOM JHWH3BL. YBEIMYCHHE, JaBacMOeE

JIMH301

5.3.7

[Ipenensl NPUMEHUMOCTH T€OMETPHUYECKOM

OIITUKHU

5.3.8

WNurtepdepentius  ceera.  KorepeHTHbIE

HCTOYHHKHU. YcnoBus HaOIIOEHUS




MaKCUMYyMOB u MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(l)a3HBIX KOI¢pCHTHBIX UCTOYHUKOB

Hudpakmuss  cBera.  JudpakimuonHas

peméTKa. VYcnoBue Ha6J'IIOI[eHI/I$I TJIaBHBIX

5.3.9 MaKCUMYyMOB npu MaJeHuU
MOHOXPOMaTHYECKOTO cBeTa Ha
TU(PPAKIUOHHYIO PEIIETKY
5.3.10 [Tonspuzanus cBera
TexHudeckne yCTpOWCTBA: OYKH, JIyIa,
¢doToanmapar, MPOCKIIMOHHBIM ammapar,
5.3.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
ONTHKA, nudpakImoHHAs peméTKa,
TIOJISIPOH T
[IpakTuyeckne  pabOTHI N3mepenue
s310 nokasarensi npenomienus. VccnemoBaHue

CBOMCTB  W300pakeHHM B  JIMH3aX.

Ha6J'IIOI[eHI/Ie JAUCIICPCHUU CBCTA

SJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnnBI IPUMEHMMOCTH KJIACCHUYECKOU
MEXaHUKH. ITocTynatel TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

IIPUHLUIT OTHOCUTEJIBHOCTH DWHINTEHHA

6.2

OTHOCHTEIBLHOCTh OOTHOBPEMCHHOCTH.
3aMe)IJ'IeHI/IC BpEMCHU MW  COKpaAlICHUC

JUINHBI

6.3

DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsi3p Macchl C 3HEprued M UMIYIbCOM
CBOOOJHOW YacTHLIbl. DHEPrus MOKOs

CcBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3NKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonsl. Popmyna [lnanka cBs3u sHEPTUN




doroHa ¢ ero uactoTod. OHeprus u

HUMITYJIbC (POTOHA

OTtkpbiTHE U HccaeaoBanue Gortodddekra.
Ombitet AI. CroneroBa.  3aKOHBI

dboTtodrddekra

YpaBHeHue OHHIITEHHA 1A

dboTtodrddekra. «Kpacnas TPaHUIIA

dororddekra

7.1.4

JaBnenue cera. OnbiTel [1.H. JIeOenena

7.1.5

XHUMHUECKOE ﬂeﬁCTBHe CBCTa

Texuuueckue ycTpoiicTBa: (poTornemeHr,
dboTomaTUHK, COJIHCUHAs Oarapes,

CBE€TOONOA

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma Tomcona. OnbBITEI
Pesepdopaa mo uccienoBaHuio CTpOSHUS

aTroma. HnaHeTapHaﬂ MOACJIb aTOMa

7.2.2

[Toctynatet bopa. H3znyuenune u
noryomeHue (GOTOHOB TMpU  Iepexoje
aToMa C OJHOIO YPOBHS JHEPruM Ha
npyroi. Buasl ciektpoB. CnekTp ypoBHER

SHEPTUH aTOMa BOJIOPOA

7.2.3

BosmmoBele cBoiicTBa uactuil. BoiHBI 1€
bponns. KopnyckynsipHo-BOIHOBOM
nyanu3Mm.  Jludpakmus dIIEKTPOHOB  Ha

Kpucrajuiax

7.2.4

CrnoHTanHoe U BBIHY)XXJICHHOC M3JIYUCHUC.

YCTpoiicTBO M NPUHIMIT PaOOTHI J1a3epa

7.2.5

TexHUYecKkrne yCTpOMCTBA: CHEKTpalbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktnueckne  pabortel.  HaGmromenue

JIMHENYaTOro CIEKTpa

7.3

ATOMHOE A1PO




7.3.1

Metoabl HaOMIONEHHST W PETUCTpalUU

SJIEMEHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAagUOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHu0 cocTaBa
paaroakTHBHOrO  u3nydeHus. CBoiicTBa
anb(a-, 0era-, raMma-u3nydeHus. BrusHue

PaauOaKTHUBHOCTH HA JKHWBBIC OPraHU3MbI

7.3.3

OTkpplTHE  HPOTOHA U HEUTpOHA.
Hyknonnas mopnens siapa Ieiizenbepra —
WBanenko. 3apsan sapa. MaccoBoe 4ucCiio

siapa. 3oTonbl

7.3.4

Anbda-pacna. DNIEeKTPOHHBII u
NMO3UTPOHHBIA  Oera-pacman.  [amma-
U3Jy4YCHHE. 3aKOH  paJAMOAKTHBHOTO

paciaaa

7.3.5

9Hepr1/151 CBsA3HU HYKJIOHOB B sAape.

Anepubie cuibl. Jlegext Macchl siapa

7.3.6

ﬂnepHHe pCaKknuu. I[eHeHI/IC n CHHTC3

saaep

7.3.7

SAnepHsiit peaKTop. TepmosinepHbIit
cuHre3. IIpoOGneMbl ¥  HEPCHEKTHBBI
AIEPHOM  DHEPreTUKU. DKOJIOTMYECKHe

ACIICKThI HﬂepHOﬁ OHCEPICTUKU

7.3.8

OneMeHTapHble  4vacTuipl.  OTKpbITHE
IIO3UTPOHA. @yH1aMEHTAIIbHBIE

B3aMOJICHCTBUA

7.3.9

TexHudyeckue  yCTpOMCTBA:  JO3UMETD,
kamepa BuibcoHa, sAnepHbIl peakTop,

aroMHas bomba

7.3.10

[Tpaktuyeckue pabotel. HccnenoBanue
TPEKOB YaCTHII (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Bes3nmus, spKue




3Bé3,[[bl, IIJIaHEThI, UX BUAUMOC IBUXXCHUC

8.2

Comueunast cucrema. llma"meTsl 3eMHOU
TPYIIIBL. IImaneTsI-TruranTel u Ux
CIIyTHUKH, KapJIMKOBBIE IJIaHEThl. Maible

Tenna CoIHEYHOH CUCTEMEI

8.3

Connne, ¢orochepa u  armocdepa.

ConHeyHas akKTUBHOCTh

8.4

Hctounuk sHeprun ConHua u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJnyc, TeMIlepaTypa,
170:¢ B3aUMOCBSI3b. Hwnarpamma
«CTHEKTPaNbHBIM  KJIAcC — CBETUMOCTDBY.
3BE3pl  IVIABHOW  IOCIIEIOBATENILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY» JUIA

3B&3]] ITIaBHOM IOCICAOBATCILHOCTH

8.6

#HHPar###BuyTpeHHee  cTpoeHHE  3BE3N.
COBpeMeHHBIe NpeACTaBICHUA 0
NPOUCXOKIAEHNN U 3Bomouuu CosHIa u

3B€3/1. DTAallbl )KU3HU 3BE31

8.7

Mneunsii  Ilyre — Hama ['anakrtuka.
CnupanbHas  crpykrypa  ['amaktukw,
pacnpeneneHue 3BE3N, Tra3a U IBUIN.
ITonoxxenne wu pBwkenne ConHua B
lamaktuke. Ilmockas w  cdepudeckas

moAcucTeMsl I aTakTuKu

8.8

Tuner ramakTuk. PammoramakTmku W

KBa3apbl. YEpHBIE ABIPHI B Apax rajJakTHK

8.9

Bcenennas. Pacmupenue  BceeneHHOM.
3akon XaO6ma. Pasz0eranue rajiakTHK.
Bospact u pamuyc Bcenmennoil, Teopus
bonpmioro B3peBa. Mogens  «ropsuen

Bcenennoi». PenukToBoe usiyyeHue

8.10

Macmrabnass ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménnbsie npoGiiemsbl

aCTPOHOMHUU




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Msxumes I'.4., Byxosues b.b., Corckuit H.H.; nox
penakuueit [lapdentreBoit H.A. AkninonepHoe o6iectBo «M31aTenscTBO
«IIpocsemenue»

» @uszuka. 11 knacc. Makumes I'.41., byxosues b.b., Hapyrun B.M.; nox
penakiueii [TapdpentreBoit H.A. AxkuronepHoe o61mecTBo «l31arenbeTBo

((HpOCBGHIGHI/IG))

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

» @usuka. 10 knacc. Msxuiues ['.4., byxosues b.b., Corckuit H.H.; nox
penakuueit [lappentreBoit H.A. AxkunonepHoe o61mectBo «3naTtenscTBo
«IIpocsemienue»

» ®usuka. 11 knacc. Makumes I'.4., byxoBues b.b., Yapyrun B.M.; oz
penakiueit [lapdentreBoit H.A. AxunonepHoe o61mectBo «3maTenscTBo

«IIpocseieHue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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