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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOEHHSI OCHOBHOHM 00pa3oBaTeNbHOW IMporpammel, npeactaBieHHbIx B OI'OC
COO, a Takxke c y4y€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LM HM3Y4YEHHs] (U3UKU HAa YPOBHE CPEAHETO OOIIEro
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTAThI 10 roj1aM 00yUEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHui 00 okpykaromiem mupe. IkoabHbIN Kypc GU3HKK — CHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKMX 3HAHMM  OmNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU CBOWCTBAMHU W JIPYTHX.
N3yuenne Qu3nKd BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (OopMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METO] TO3HAHMSI IPU BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMU C HEW MaTepuail Kypca (QU3HKU
o0ObeUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsieTCS
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECCTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uKkn ¢ pa3BUTHEM O0OIIEecTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
INPUHLNIOB B  COBPEMEHHBIX IMPEACTABICHHUSAX O MOPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJAX0 B Kypce (M3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MNPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  YYaCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmeumBaeTcsi OBJIAJACHHUE
OOy4YaromMUMHUC YMEHHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEM (DU3MYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacu€THBIX 3a/a4y MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak U UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallud MpPakTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpPEIHEro OOLIEr0 00pa30BaHUs TOJIKEH U3yUaThCsl B YCIOBUAX
IpEeIMETHOr0 KaOuHeTa (M3MKU WM B YCIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  M3yY4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHECHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIedrBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JOJKHBI OBITh MOCTPOECHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEeMJIEHUS OOYYarOUIMXCS K HAYyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHKE
MCCIIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMS Kak pe3yibTaTa HW3y4deHUs
OCHOB CTPOEHHMSI MaTePUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3nYeCKUX 3HAHUIA U HAYYHBIX JT0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTrxeHne 3TUX lene oOecreunBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B

nporuecce u3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMmupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHBIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NIecKorl MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3MYECKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU UHGOPMAIIHH,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH JJISI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOM J1eATETbHOCTH.

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeNEl0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
OCOOCHHOCTEM 00yJaroIUXCs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

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

MonenupoBanue (U3NYECKUX SBICHUA M MpoiieccoB. HayuHble THIOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, UX TMPOEKIMU Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{enTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne CKopocTy Ipu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MIOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue ABuKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM ITOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeEJd, HMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW Touku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXAHMUYECKOW IHEPTuu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkenue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moniekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACaTbHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHHe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprusi TEPMOJAMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KonnuectBo TemioTsl U pabota. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 00 ammabatHoM mporecce. I[lepBwili 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOIUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTypbl) TeIa Py TeIioneperaye.

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

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus eewjecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHneHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllleHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOINHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemMeHHble Marepuaibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MUIABJICHUS! KPUCTALTMYECKOTO BEIIECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
OnekTpuueckoe mojie. Hanpspk€HHOCTh  AneKTpudeckoro moiig. [IpuHuun



CYyNEPHO3ULIUNA DHNEKTPUUYECKUX Tojeil. JInHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGora cumnm  anektpocrarmueckoro  mojsa.  I[lotenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpPyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

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

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOITHUKOB.

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

DJIEKTPOJIBUKYIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) 2iieKTpuueckoi renu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u puMecHast MPOBOJUMOCTD
noJrynnpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHCTOPBI ¥ (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIIN TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

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

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Cuibl. KOpoTKoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomboi

N3yyeHue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienue amexTpoiusa.

MesxknpeaMeTHble CBSI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCS
y4€TOM COJEpP)KATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMH MaTE€MaTUKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3uueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJETUPOBAHKUE, MOJEINb, U3MEPEHHE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

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

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHATIOB, B TOM YHCJIE HAHOMAaTEpHAJlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHl.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX TMOJIeH. JINHMM MarHUTHOM MHAyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonericTBue npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYILNAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOJABIKYILIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas  cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHue caMOMHIYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepumon, wacrtora, amrumryga u ($aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUuMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHO€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue cBONCTB BIHYX ICHHBIX KOJIeOaHUH.

HaGnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKHU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

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

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE, MOJsipu3anus, audpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYeCKHue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

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



HccnenoBanre  CBOMCTB ~ BJIEKTPOMArHUTHBIX  BOJIH: OTpaKeHHUE,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKale.

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

Hucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LBer.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DOoKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHnHas pemeérka. YcloBue HaOI0ACHUs
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PPaAKIIMOHHAS PEUIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTPAaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckre mpudOpHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKpocKkorna, TeJIeCKomna.

Hab6mronenne natepdepeHny cBera.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



W3mepeHune nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTh MOJYJISA CKOPOCTHU
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SHEPrUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTHU
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (DOTOHA.

OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotorpdexra. YpaBuenue DiHmTeitHa s hoTodPdexra. «KpacHas rpanumia
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

®oTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3nyueHne u moriionmeHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
crekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousiHOBBIE cBOViCcTBa yacTull. Bosnbl ne bpoiis. KoprycKynsipHO-BOJIHOBOM
Ty aliu3M.

CHnoOHTaHHOE U BBIHYKJICHHOE U3JTyYeHHUE.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue IMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-U3ITydCHHS.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30Tormsl.
Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sipe. SAnepHbie cuibl. Jlegekt Maccel siapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIEKTHBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.
TexHu4ecKue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpeKOB YacTUIL (M0 TOTOBBIM (OoTOrpadusim).

Paznen 8. JjieMeHTBI aCTPOHOMMHU M ACTPOPU3NKHU

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHeprum CoiHIla W 3BE3L.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue



3B€3/1. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOItonMKU CoJiHIIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN I ONPENeIICHUS TTOJ0XKEHUS HEOSCHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOU c(pepax nedaTeTbHOCTH YEI0BEKa, pOJib U MECTO (PUBHKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHPA, POJIb (PU3NUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O MPUPOIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMPUPOJE, KOJeOATECIbHBIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIn3.



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

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIICUHUTh JOCTHKCHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusnka» T0KHbI
OTpaxaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaloUUXCsi PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE PEAU3alMU OCHOBHBIX HaIIPaBJICHUU
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETOBEUECKMX T'yMAHUCTHYECKUX U
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHONW OpraHU3alINY;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3nuyHbIM cdepaMm MpodhecCHOHATbHON NesSTENIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3HUKM HA TPOTSKEHUU BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NIPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANUBUIYaIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOopMyJIMpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBHIMIOJHATH PpabOTy B  YCJIOBHUSIX  PEaIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIQJIETh HAYYHOM TEPMUHOJOTHEHN, KIIOYEBBIMU MOHATUSIMU U METOJIaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOSKTHON AESITENIbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3a7aud (U3MYECKOTO COJACp>KaHUsS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETallY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI IJIsl JI0Ka3aTelIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUThb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTUYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IE€Th HaBbIKAMH MOJIy4€HUs MHPOpMaAlUU (PU3UUECKOrO COJIEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 M WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh  CpeACTBa  MH(POPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
uH(OPMAITMOHHON 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIIEHUE HA YPOKax (PU3MKHU U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSATYaTh
KOH(JIUKTHI;



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

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETrO BKJIAJa W KAXKIOTO YYAaCTHHKAa KOMaHJbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacuIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX TPEIOYTCHHI;

JenaTb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, YMOIMOHAJILHBIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHOM  pedIeKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENbHBIX NPOLECCOB, WX PE3YJbTaTOB U
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHuS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHU)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH ceOsl, TOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMINOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro OoOIIero oOpa3oBaHHMs Yy OOydYaroUIuxcs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Mpeoiararomn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIOYAIOIIEH CTpEMJICHUE K JIOCTHKEHUIO LIETU U
yCrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI

K konmy oOyuenus B 10 kjacce mnpeamMeTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS YMEHUIA:

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

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTH, WHEPIUs,
B3auMoiecTBUe Ten, Qg dy3us, OPOYHOBCKOE ABMKEHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3MUYECKUE BEITUUYMHBI:
KOOpAMHATa, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPIusi, MEeXaHU4YecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBIICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTHUYECKOTO JBHKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHS DSHEprusi, pabora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUEHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEIMYMHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUI CMBICI HCIOIb3YEMBbIX
BEIIMYMH, MX OOO3HAUYECHMS] M €IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JAaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MPUHLNIN CYNEPHO3ULIUA CHJI, HPUHIUI PABHONPABUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEHENH KMHETUYECKOW PHEPTUM TEIUIOBOTO JBUKEHUSI MOJICKYII C
aOCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSATH OCHOBHBbIE TMPUHIMUIBI JCHCTBUS MAaIUH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHsS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUM, MPU 3ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHUsS, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI U MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSIMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢uKkcupoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIUYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBCKON U IPOEKTHOU
JESATEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB M J1aOOpaTOPHOTO
000opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIONB30BaTh  MPU  pPELIEHMH  yduyeOHBIX  3aJady  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
pPa3UYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIyYaeMyIo HH(pOpMaIuio;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLIECCOB OKPYKAIOLIEr0O MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPHU OO0paIEHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pPaCHpeNesiaTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pAaCCMaTPUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIONMUXCST YMECHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOH KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS H3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUN 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SAEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHUCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM M JBIDKYIIMICS 3apsiji, dJICKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
untepdepennusi, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTomMa BOJOPOJa, €CTECTBEHHAs W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJEKTPUUYECKYID  MPOBOJUMOCTb  pPAa3JUYHBIX  Cpea) |
AJIEKTPOMATrHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJIBb3YSd (DU3UYECKHUE BEIUYUHBI:
AIEKTPUYECKUIN 3apsill, CHJIa TOKa, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COTNPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIIKW, DHEPrUs HJICKTPUUYECKOTO M MArHUTHOTO MOJIeH, MEPUOJl U YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsiii W Cuia TOoKa B TPOIEecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWJIa JIMH3bI, MPHU ONMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYCCKUI
CMBICII HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAYCHUS U EAUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITMYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3Ys
dbu3nyecKkre BETUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMITYJILC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHsl CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M E€UHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3MUECKON BEIUYUHBI,

aHATM3UPOBAaTh (PU3UUECKHE MPOIIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapajjieibHOTO
COEIMHEHUsI MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSAMOJUHEUHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTEHa miga pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCCOBOrO 4HCIa, MOCTYJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIEIATh HAMIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOJIHATh HKCIEPUMEHTHI 0 MCCICAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBarh MpodiieMy/3aadyy M TUINOTE3y Y4eOHOrOo IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WUYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, I€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU UCCIEIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTh
MOJy4YEHHOTO 3HaU€HUs (PU3HUUECKON BEITMYUHBL

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXJIEHUI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JJISl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIIPETALIUN
U TIpE/ICTaBJICHUS y4eOHOM W HAyYHO-TIONMYJISIPHOW MH(pOpMAIMU, TOTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIy4aeMyto HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3innyaTh YCIOBUSA UX O€30MaCHOTO MCMOJIb30BAaHUS B MOBCEAHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIONb30BaTh TEOPETUYECKUE 3HAHWS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpymnme C BBHINOJHCHHEM pPA3IMYHBIX COIUANBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PANMOHAIBHO PACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bubmuorexa [JOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kimnematitica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2. 1 1
3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 httos://m.edsoo.ru/7FALbF72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubnmuorexa [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' ®a30BbIE MEPEXOIBI https://m.edso00.ru/7f41bf72



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

Wroro no pazueny 24
Paznen 4. JIEKTPOINHAMUKA
bubmuorexa [JOK

1 SMeKTpocTaTI 10 https://m.eds00.ru/7f41bf72
42 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK

' Pa3IMYHbIX Cpelax https://m.edso00.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHOe noje. IIeKTPOMarHuTHAs 11 1 3 bubnuorexa [JOK
' UHIYKIHS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
MexaHu4eCKHE U JIEKTPOMArHUTHbBIC bubnnoreka [JOK
2.1 9 1
Kose0aHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKHe U AIEKTPOMAarHUTHBIE bubnuotexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onriia https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OcCHOBBI crielIUaIbHOU TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubnmoreka [JOK
41
MEMEHTEI KBAHTOBOH OMITHKH 0 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bubmuorexa [JOK



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

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

4.3

ATtoMHOE SpO

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

Uroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU

5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPHU3UKU 7 ng;;;f;i?ﬁﬁ £41c07¢
Hroro no pasneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0m1aromee MOBTOPEHNE 4 ng;;;f;igﬁﬁ £41c07¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
®du3nka — HayKa O PUPOJIE.
1 Hayunslie MeT(})IK bl nofoH;ﬂ 1 bubmorexa LHOK
4 . https://m.edsoo.ru/ff0c32e2
OKPY’KaloIllero Mupa
Ponb u MecTo pusuku B
5 (GhOpMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOM KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETLHOCTH JII0IeH
Mexannueckoe IBHKEHUE.
OTHOCHTEIFHOCTHh MEXaHHYECKOTO bubmuorexa [JOK
3 1
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1 bubnnoreka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e
6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmuorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.
7 I[I;I/I)KCHI/IC Mare ILI/IB.JIBHOfI TOYKH TI0 1 bubmorexa HOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Ipunuun otHocuTenbHOCTH ["anumnest. 1 bubnmoreka [JOK



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

HuepunanbHble CUCTEMBI OTCUETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipunmun

9 cynepno3uiuu cuil. Bropoit 3akon bubmorexa HOK
JHEP ) P . https://m.edsoo.ru/ffOc3be8
HeloToHa 17151 MaTepuanbHON TOYKU

10 Tpetnii 3akon HeroToHa niis bubnnoreka [HOK
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro tsaroreHus. Cumia

11 TspKecTH. [lepBas kocMuueckast bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddbunment tpenus.

13 Cuna Zﬁn OTI/IBJIGI-(})I/I(lf){ pu BI/IE(GHI/II/I bubmorera [JOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIU Ta3e
[TocTymarenbHOe U BpalaTelIbHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHsI TBEPJIOTO Tea
HNMnynsc MaTepuanbHOU TOYKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOYEK. bubnuoreka [IOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE MBIKEHME
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEprus MaTepuaibHON bubnmnoreka [JOK
Touku. Teopema 06 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPTUU

17 [ToTeHmanbHas YHEPTHUS. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToreHuuanbHas SHEPTUS YIIPYTO
neOpMUPOBAHHON MPYKUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTU 3eMJITU

https://m.edsoo.ru/ff0c461a

18

[ToTeHIManbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsA3b paboThI
HETIOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTHH CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPrUU

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

19

JlaGopaTtopHnast pabora
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

20

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpAHEHUS B MEXaHHUKE»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep IBHKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEI

23

Macca monekyin. Konuuecto
BemectBa. [locTtostHHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usMmepenue. Illkxana remneparyp



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

Lenbcus

Uneansueiii raz B MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETUYECKOM SHEPrUuun bubnnoreka [HOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTopHnas pabota

28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamu COCTOSHUS
Pa3peKEHHOT0 raza»

29 W3omporieccel B naeabHOM raze u ux bubnuoreka [IOK
rpaguyeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJNHAMHYECKON CUCTEMBI U

30 crocoObl e€ n3menenus. Koiamaectro bubnuoteka [JOK
TEIUIOTHI U paboTta. BuyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusl OTHOATOMHOTI'O UJI€AJIBHOTO
rasa

bubmuorexa [JOK

31 Baytet Tenonepe ia https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

32 KonunuecTBo Tennotel npu bubmmorexa [OK

. https://m.edsoo.ru/ff0c5¢c36
Teruonepenade. AnuabaTHbIN Mpolecce

33 IIepBblil 3aKOH TEPMOAUHAMUKH U €T0 bubnnorexka [JOK
[IPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeobpaTumocTs poI1eccoB B bubmuoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npuponae. Bropoii 3akon
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpunmun nevicteus u KII1J{ Tenmosoit

bubmuoreka [JOK

35
MalIuHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJOoru4YecKue npooIeMbl
TEIIOPHEPTETUKU
38 Ob6o6maromuit ypok «MosnekynspHas bubnuoreka [IOK
¢uznka. OCHOBBI TEPMOIMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa [JOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpazoBanue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI 1 OTHOCUTEITbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue n
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
KpucTtayyibl. COBpeMEHHBIE MaTepPHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VienbHas TeroTa MIaBIeHUs bubmorexa HOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bubmuorexa [JOK
44
YpaBHEHHE TCILIOBOrO Gananca https://m.edsoo0.ru/ff0c6820
45 DJIeKTpU3alus Tell. DIEKTPUUECKUI bubnnoreka [HOK

3apsn. [IBa BUa SIEKTPUYECKUX

https://m.edsoo.ru/ffOcébcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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3apsAa10B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIVIIDOBOAHUKHU. 3aKOH COXPaHEHUS buGnnorexa LIOK
YHPOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AJICKTPUIECKOTO 3apsiia
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kyiona. TodeyHbIi 3IEKTPHUECKAI Bubmaorexa ITOK
y ’ p https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsx€HHOCTB 3IEKTPUYECKOT0
48 nons. [IpuHumn cynepno3suuuu bubnnoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edso0.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cuit aneKTpoCcTaTH4ecKoro
49 oua. Ilorernman. Pasuocts bubnmorexa LOK
' ’ https://m.edsoo.ru/ffoc6f00
[IOTEHINAIIOB
TTpoBOMHNKY M TUDIEKTPUKH B
50 3J'IpeKT OCTaTUYECKOM nonIe bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnexTpoéMkocTh. Konnencaro
P A P https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmmorexa LOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHast pabota "M3mepenne
IIEKTPOEMKOCTH KOHJEHcaTopa"
[TpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

anmnapara, CTpyWHOTO IIpUHTEpA.
DneKTpocTaTHYeCcKast 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemiieHue AIEKTPONpruOOpOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cyuiectBoBaHus. [IoCTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma jist
ydacTka 1enu

56

[MocnenoBarenbHOE, MapajieibHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3yveHne cMEIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa A5 OTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C nctouHnka Toka u
€ro BHYTPEHHETO COIPOTHBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHslil ypok. KonTponbHast
pabora o Teme "DnexTpoauHamMuka" /
Bcepoccuiickas mpoBepodHas padboTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8c56

60

O06o0maromuii ypok
«DNEKTPOIUHAMHKAY /
Bcepoccuiickas mpoBepodHas padboTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX
METaJI0B. 3aBUCUMOCThH
COHpOTI/IBJIeHI/ISI METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DJIEKTPUUYECKUI TOK B BaKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITyYKOB
[TomynpoBoiHUKH, X COOCTBEHHAs U

63 MpUMecHas MPoOBOAUMOCTh. CBOMCTBA 1 bubnnoreka [HOK
p—n-niepexona. [lonynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOpEI
DNEKTPUYECKUH TOK B PaCTBOPAx U

64 pacIiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DIIEKTPUYECKHI TOK B Ta3ax.

65 CamocTosiTenbHbIN 1 1 bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ffOc84ae
ITma3ma
OnexTpudeckrue Npudopsl U

66 YCTPOMCTBA U UX NMPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
KonTponbHas pabota mo Teme

67 «9nexrpocraruka. [locTosHHBIN 1 bubnmoreka [JOK
3NEKTpUYECKUil TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

68 PesepBubIil ypok. O600marommi ypok 1 bubnmuorexa [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
':;'n Tema ypoxka Beero Kontpoabubie | IlpakTuueckue fllj;'?eﬂl/lﬂ :)lg;)l;l;?)l:;fenbnme
padoThbI padoThbI pecypenr
[TocTostHHBIE MATHUTHI U X

1 B3auMoOJercTBHE. MarHuTHOE IIOJIE. 1 bubnunoreka LIOK
BekTop MaruutHOM MHAYKIUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHMTHON MHTYKIIUU
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3aumoaeiicTBre mpoOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas pabota «3yueHue 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HccnenoBanue NeUcTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO ITOJIS HA

5 JBUKYIIYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpomMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHuTHOM MHAYKIHU. IJ1C 1

WHAYKIUU. 3aKOH JIEKTPOMarHUTHON



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

unaykiuu dapanes

JlaGopaTopHas pabora
«HccrnenoBanue sBICHUS
AJIEKTPOMArHUTHON MHYKIIUN)

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

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MAarHUTHOTO TOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U UX
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
UHIYKIIMOHHAs II€Yb

10

O6o06maromuit ypok «MarHutHoe
noJje. DIEeKTPOMarHuTHAsT HHIYKITHS

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabota mo Teme
«Mar"guTtHoe I10JI€e.
DneKTpOMarHuTHasi MHIYKIUS»

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB00O/IHBIE MEXaHUYECKUE
Kosebanus. ['apMoHHUeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»

14

Konebartenbuplit KoHTYp. CBOOOIHBIE

bubnunoreka LIOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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OJICKTPOMArHMTHBIC KoJIEOaHMS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJICATTBHOM
K0J1e0aTeIbHOM KOHTYpE

bubnmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue koyebanus. Pe3onanc.
BreIHYKICHHBIE 3JIEKTPOMAarHUTHBIC
KoJe0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbiii Tok. CUHYCOMABHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUITUTYTHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [Ipoussozacrtso,
nepeavya u noTpedieHue
JIEKTPUYECKON YJHEPTUU

19

Y CTpoNCTBO U MPAKTHYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHepaTopa epEMEHHOTO TOKaA,
JIMHUU 3JIEKTpoIepesayd

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
KynbTypa ncnosnp3oBanus
ANEKTPOIHEPTUH B IOBCEAHEBHOM
AKU3HU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanndeckue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuoa. CkopocTb

bub6nmoreka [IOK

21 pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubnmnoreka HOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEKTPOMAarHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTh. [1lkana bubmmorexa [JOK
https://m.edsoo.ru/ffOccfeQ
AIEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBusieHus. Pazsurue cpeacts
cBs3u. Paguonokanus
o5 Konrponsnas pabdora «Konebanus u Bbu6moteka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETA B OJTHOPOJHOM Cpee. bubmuoreka [IOK
ToueyHslii UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbrit bubmmnoreka [JOK
YTOJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlabopaTtopHas pabota «3mepenne bubnuoteka [JOK
MOKA3aTels MPEITOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenune n300pakeHuii B bubnuorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenu4yeHue JUH3bI

https://m.edsoo.ru/ffOcddle

JlabGopaTopHas paboTta

31 «HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 6enoro ceera. LIer. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Wutepdepennms cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOpPbI U yCTpoiicTBa
35 1 yCJIOBHSI KX 0€30IMacHOTO
MIPUMEHEHHUS
['paHuIBl TPUMEHUMOCTH
36 KJIAaCCUYECKOU MexaHUKU. [TocTynarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHH U COKpaIlleHUE bubnnorexa [JOK
p p https://m.edsoo.ru/ffOcfa42
JUTHHBI
OHeprust ¥ UMIYJIbC PENATUBUCTCKOMN
38 yacTunbl. CBA3b MacChl C SJHEPTUEH U bubnnorexa [IOK
) P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHSI IIOKOS
39 Kontponbras padota «OnrTuka. bubnmoreka [JOK

OCHOBBI crieNMaIbHON TEOPUU

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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OTHOCHUTCIIBHOCTH

®otonsl. Dopmyna [Inanka. Jueprus

bubnunoreka LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
noIMoTEKa
41 .0 A.T.
porosdpexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI PpoTtodrddexra. YpaBHeHHUE
42 BﬁHmTegl)Ha nq;)l(bQ)OTOSQ)(geKTa bubmorexa HOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢hotorpdexra
JlaBnenne cBera. Onbitel [1. H.
43 JlebeneBa. Xumuueckoe JAeiCTBIE bubmorexa HOK
sleBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHEHHUE:
44
(dhoTosneMenT, GOTOIATUHK,
CONTHEeYHas OaTapesi, CBETOUO]T
45 Pemenue 3agad nmo reme «1€MEHTHI bubmmoteka IIOK
KBAaHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pesepdopna no paccesHuro o-yactu bubnmorera LHOK
pOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
bubnunorexa LIOK
47 IT b
OCTYIIATRI bopa https://m.edsoo.ru/ff0dOafa
Wznyyenne u normoiienne GoToHOB
48 1} I/I}ll'lqe exojie aTOM’:I co H(()ll)"O OBHS bubmorexa I[JOK
P pexon . g P https://m.edsoo.ru/ffOd0afa
SHEpTrUM Ha Apyroil. Buasl cnekTpoB
49 BonnoBbie cBOMCTBa yacTuil. BOJHBI bubnuorexa [JOK

ne bpoins. Kopnyckynsipro-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM Jyanu3M. ClIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

50

OTkpbITHE PaIUOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaZMOaKTUBHOTO U3TyYCHUS

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
n3iydeHus. Biousxue
PaJIMOAKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMmma-uzinydenue

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

53

OHeprus cBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHbiit
peaktop. [Ipobaembl, mepcreKTUBEL,
JKOJIOTUYECKHE ACIIEKTBI A1epHOMN
JHEPIeTUKU

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTUulbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
pErucTpanmu JIEMEHTAPHBIX YACTHII.
Kpyrusiit cton «®@yHaameHTanbHbIe
B3anmMoaercTBud. EnMMHCTBO
(bu3MUECKOI KapTUHBI MUPa

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

DTarbl pa3BUTHS ACTPOHOMHH.
[IpukiagHoe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH. Bun
3BE31HOrO Heba. Co3Be3aus, IpKHe
3BE3/IBI, IIAHCTHI, UX BUAUMOC



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

JABHIKCHUC. ComnHeuHas cucremMa

56

Counune. ConHeuHass akTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
MocJieIoBaTebHOCTU. BHYTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sBotoniu CoJHIa U 3BE3]

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxxenue u nuxenue CosHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B SIAPAX TaJaKTUK

59

Bcenennas. Pa3z0Oeranue ragakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe uznyudenue.
MertaranakTuka

60

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI»

62

O6o06maromuit ypok. Ponb dpuzuku u
aACTPOHOMHUHU B YKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH cdhepax NeaTeTbHOCTH
9eoBeKa

63

O6o0maromuii ypok. Poms u mecto
(hbU3UKH U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA




64

O6o0maromuii ypok. Poib
(buzuvecKoit Teopun B HOPMUPOBAHUH
MpEeACTABICHUH 0 PU3NIECKOM
KapTUHE MHpa

65

O6o06maromuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
pSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUNA O MIPUPOJIE

66

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAsE UHYKIIHS

67

Pesepubiit ypok. Ontuka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCUTEIIbHOCTH

68

Pezepnslil ypok. KBanroBas ¢usuka.
DneMeHThl aCTPOHOMUU U
acTpo(U3HUKH

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha TMpUMepax poidb © MeCTO (HU3UKH B
(bopMHpPOBaHUN COBPEMEHHON HAy4YHOH KapTHHBI MHUpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTHH, B IPAKTUYECKON AEATEIbHOCTU

Jonen

10.2

YuuThIBaTh I'paHULBl IPUMEHEHHS] U3YUYEHHBIX (PU3MUECKUX MOJIEIEH:
MaTepHuaibHas TOYKa, MHEPIHMaJbHAas CHCTEMa OTC4éTa, abCOIIOTHO
TBEPAOE TEJO, UACATIBHBINA I'a3; MOACIN CTPOCHHUS I'a30B, KUIKOCTEN U
TBEPABIX TeEJ, TOYECUHBIM DSJEKTPUYECKUH 3apsl — IpPU PELICHUU

¢duznyecKux 3a1a4y

10.3

Pacno3naBaTth ¢usnveckue sABICHHUS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISPHO-KUHETHYECKON Teopuun
CTPOCHHSI BEIIECTBA M  DJIEKTPOJWHAMHUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIHMHEHHOE IBHKEHHE, CBOOOIHOE MaJCHHE
Tel, ABUXKEHHE MO OKPYXKHOCTH, WHEpLHUS, B3aUMOJCHCTBUE TeI;
mudp¢ys3usi, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJ, MW3MEHEHHe O0O0bEéMa Tel TMpU  HarpeBaHUU
(oxJax<7ieHuu), TETUIOBOE paBHOBECHE, HCTapeHue, KOHJIEHCAIus,
MJIaBJeHUE, KpUCTAJUIM3alus, KUIIEHHWEe, BIAXKHOCTh BO3/YXa,
MOBBIIICHNE aBJICHUS Ta3a MPU €T0 HATPEBAHUH B 3aKPHITOM COCYIE,
CBS3b MEXJAYy IapaMeTpaMu COCTOSHHS Ta3a B H30MPOIeccax;

SJICKTpU3alus TCI, B3aHUMO/ICHICTBHE 3apgaa0B

10.4

OnuceiBaTh MEXaHWYECKOe JBIDKEHHE, HWCHOJb3yd (usnueckue
BEJIMYUHBI: KOOPJMHATA, IIyTh, NIEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CWJIA, WMIYJIbC Tela, KUHETUYeCKas DJHEprusd,
NOTEHIMaJbHAas JHEeprus, MeXaHudeckas pabora, MexaHHWdecKas
MOIITHOCTh; TPY ONMMUCAHUM NMPABUIILHO TPAKTOBATh (PU3NUYECKHI CMBICIT
UCIOJIb3YEMBIX BENMYMH, MX OOO3HAU€HUs M €JAMHHULbI, HaXOAWUTH
(GbopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEMYHHY C APYTUMHU

BCINYHNHaAMH

10.5

OnuceBaTh HU3Yy4YCHHBIC TCIIJIOBEIC CBOMCTBA TEI W TEIUIOBBIC




ABJIICHUS, UCHONB3yd (U3MUYECKUE BEJIMYMHBL: JaBieHUE rasa,
TEeMIIepaTypa, CpEIHssl KHUHETHYEeCKass DSHEpPrusi XaoTUYECKOIO
JBWKEHUS MOJIEKYJ, CpEAHEKBaJpaTH4HAs CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHsSSI OSHeprusi, pabora rasa,
KO3 (PUIMEHT TMOJMe3HOro JEWCTBHUS TEIUIOBOIO JIBUraTess; IpHU
ONMCaHUU IIPaBUIIbHO TPaKTOBaTh buznyeckuit CMBICII
UCIIONIb3YeMBbIX BEJIMYMH, MX OOO3HAUEHUS M EIUHUIBI, HAXOAUTh
(dbopmyIbl, CBSI3bIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMHU

BCJIMYHMHaAM

10.6

OnucelBaTh M3y4yEHHBIE D3JEKTPUYECKUE CBOWCTBAa BEILIECTBA U
AIIEKTpUYECKUE  sABJIEHUS  (IIPOLIECCHI), HCIONB3Yyd  (uU3NYECKUe
BEJIMUMHBI:  DJEKTPUYECKUH  3apsi,  DJIEKTPUYECKOe  TOJIe,
HanpspKEHHOCTh  TOJIS, IMOTEHLMAJ, Pa3HOCTh MOTEHUUAJIOB; IMpU
ONMCAHUU NPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAUYEHUS U EIUHUIBL, YKa3blBaTh (QOPMYJIBL,
CBSA3BIBAIOIIME JAaHHYIO  (PU3UYECKYI0 BEIUYMHY C  JPYTHMH

BCJIIMYNHaAMU

10.7

aHAM3UpOBaTh (PU3MUECKUE TMPOLECCHl M SIBICHUS, HCHOJb3Ys
¢du3nyeckre 3aKOHbl M MPUHIUIBI: 3aKOH BCEMUPHOTrO Tsrorexus, I, I
u Il 3akonbr HploTOHA, 3aKOH COXpaHEHUs MEXaHUYECKON IHEpruH,
3aKOH COXPaHEHMs UMITYJIbCA, IPUHIUI CYNEPIIO3ULIUN CUJI, IPUHLIIMII
paBHONPaBUs HMHEPLUAIBHBIX CHUCTEM  OTCYETa; MOJIEKYJISIPHO-
KMHETUYECKYI0O TEOPHUIO CTPOEHHs BEILIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeHEel KWHETHMYECKOM SHEpPIrUu TEIJIOBOTO JBUKEHMSI MOJIEKYI C
a0COJIIOTHOW TeMITepaTypoil, MEepPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHHMs DJEKTPUUECKOTo 3apsaa, 3akoH KynoHa; mpu 3TOM
pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIp@XEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC IMPUHIUIIBI JIeHCTBUSA Malll1H, HpI/I60p0B n
TCXHUYCCKUX yCTpOﬁCTB; pa3jindatb YCJIOBHA HUX 0€30I1acHOr0

HCIIOJIBb30BaHUA B HOBCGI[HGBHOﬁ KHU3HU

10.9

BBINOTHATE SKCIIEPUMEHTHI IO UCCIIEI0BAaHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHUEM NPSAMBIX U KOCBEHHBIX U3MEPEHUN; NpU
3TOM (QOpMyIHpoBaTh NpoOieMy (3agady) W THUIOTE3Yy Y4eOHOro
DKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEIJI0OKEHHOIrO

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

10.10

OCYIJ_IGCTBJ'I}ITB npsIMbIC W KOCBCHHBIC HW3MCPCHUA (I)I/I3I/I‘-ICCKI/IX

BEJIMYMH; MPU 3TOM BHIOMpATh ONTUMANbHBIN CIIOCO0 M3MEpPEHUs U




HCIIOJB30BaTh U3BECTHHIC METOAbI OICHKU HOFpCHIHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCMMOCTH MEXIY (U3UYECKMMH BEIWYHMHAMHU C
UCIIOJIb30BAaHUEM IMPSAMBIX H3MEPEHMM; MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATh pE3yJbTaThl MOJIYYECHHOW 3aBUCHMOCTH
($u3nUecKUX BEJIMYUH B BUJE TAOJUI U TPAPHUKOB, JIEJIaTh BHIBOJIBI 1O

pe3yJibTaTaM MCCIe10BaHUs

10.12

CoOmomaTe mpaBmiia  0€30MacHOrO0  Tpylda TMpPU  MPOBEIACHUU
UCCIICIOBAaHUI B paMKax Yy4eOHOro JKCHEpUMEHTa, y4deOHo-
HCCIIEIOBATEIIbCKOM U IMPOEKTHOM AEATEIBHOCTH C HCIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BaAHUS

10.13

Pemarp pacuérHbie 3a/aul ¢ SBHO 3aJaHHON (DPU3MUYECKON MOJEIbIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIIUIBI, HA OCHOBE aHajm3a
yCJIOBHSL  3a7aud  BbIOMpATh  (DU3UYECKYIO MOJIENb, BBIICTATH
buznyeckue BeNUYUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl €€ pellleHus,
MIPOBOAMTH PACUETHI M OI[CHUBATh PEALHOCTh MOJIYYEHHOTO 3HAUECHUS

(U3UYECKOIN BETMYUHBI

10.14

Pemars Ka4CCTBCHHBLIC 3aJa4du: BBICTpAUBATb JIOTN4YCCKHU
HCIIPOTHUBOPCUUBYHO IICTIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOfI Ha N3YUYCHHBIC

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

10.15

Hcnonb3oBaTh OpU  pELIEHMH Y4Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHbIE TEXHOJOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHUS,
MHTEpPIIpETallUd W TPEJCTaBIEHUs Y4eOHOH M Hay4dyHO-TIONYJISpHOU
uH(pOpMaLIMY, MOJYYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUECKU

AHAJIU3UPOBATH MOJYYACMYIO I/IH(l)OpMaI_II/IIO

10.16

[TpuBoauTE TpHUMEPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HAaHUS MO (M3MKE B IMOBCEIHEBHOMN
JKU3HM JUTs oOecrieueHrs 6€30macHOCTH TP OOpaIIeHUH ¢ pudopaMu
U TCEXHUYCCKUMU YCTpOI\/’ICTBaMI/I, A1 COXpaHCHHUA 30pOBbA U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUSA B Oprma}omeﬁ cpeac

10.18

PaGoTaTh B rpynme c BBINOJIHEHUEM PA3IHYHBIX COLMAJIBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TpPyHIbl, PpPalMOHAIBHO  pacHpeleisaTh
00s3aHHOCTH M TUIAHUPOBATh JIEATENBHOCTh B HECTaHIAPTHHIX
CUTYyallUsIX, aJeKBAaTHO OLIEHMBATh BKJIaJ KaXJOro0 M3 YYaCTHUKOB

TPYIIIBI B pElIEHHE paccMaTpUBaeMoOi MpooOieMbl




11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero o0pazoBaHus

111

JleMoHCTpHpOBaTH Ha TMpUMEpPax poidb W MeCTO (PU3UKH B
(hOpMHUPOBAaHMKM COBPEMEHHON HAyYHOW KapTHHBI MHUpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUW, B IPAKTHYECKON AEATEIbHOCTH

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

11.2

VYYuTHIBaThH Ir'paHulbl IPUMEHEHUA HN3YUYCHHBIX (bl/IBI/I‘IeCKI/IX MOHCHCﬁZ
TOYCUHBIN BJIGKTpI/I‘IeCKI/Iﬁ 3apsan, AACpHasA MOACIIb aTOMa, HYKJIOHHAA

MO/IENIb aTOMHOT'O Si/Ipa MPH pelIeHIH (PU3NIeCcKuX 3a1ad

11.3

PacrioznaBate (usnyeckue sBieHHUS (MPOIECCHI) U OOBSACHATh MX Ha
OCHOBE 33aKOHOB  DJIGKTPOJMHAMUKA W  KBAHTOBOW  (pHU3UKU:
AJIEKTPUYECKasi IMPOBOJUMOCTh, TEIJIOBOE, CBETOBOC, XHMHYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBUE MarHuTOB,
DJIEKTPOMArHUTHAs WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJIA Ha
MPOBOJAHMK C TOKOM W JBFDKYIIUKCS 3apsij, JJICKTPOMArHUTHBIC
KojeOaHUsT W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpaKEHHE,  TpeloMJIeHHue, UHTephepeHIus,  aupakuus |
NOJISIPU3allUsl CBETa, JAMCIEPCUsi CBETa, (OTOIEKTPUUYCCKHH dPPEKT
(potorddext), cBeTOBOE MaBICHUE, BO3HUKHOBEHHE JIMHEMYATOTO
CHEeKTpa aToMa BOJOPO/A, €CTECTBEHHass M  HMCKYCCTBEHHas

pPaaAnOaKTUBHOCTDb

11.4

OnuceiBaTh  M3yYEHHBIE CBOMCTBa  BelIeCTBA  (DIIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKUE, IEKTPHUUECKYIO MPOBOJIUMOCT Pa3THIHBIX
Cped) M DJJIEKTPOMArHuTHbIE SIBIEHUS (IPOLECChl), HCHOIb3Ys
¢u3nyeckue  BEIMYMHBL:  DJIEKTPUUYECKMH  3apsa, Ccuila  ToKa,
DIIEKTPUUYECKOE  HANPSHKCHHE,  DJIEKTPUYECKOE  CONPOTHBIICHUE,
pasHocTh moTeHImanos, JJIC, paboTa TOka, UHIYKIUS MAarHUTHOTO
nmons, cuiaa Awmmepa, cuna JlopeHla, WHAYKTUBHOCTh KATYIIKH,
SHEPIusl HJIEKTPHUUECKOTO0 M MAarHUTHOTO TMOJIeH, MEepHoj] M 4acToTa
KoJieOaHuit B KoJieOaTeIbHOM KOHTYpE, 3apsij U CUjia TOKa B TpOoIecce
TapMOHHMYECKHUX AIEKTPOMATHUTHBIX Kosie0aHuH, boxycHoe
paccTosHWE M ONTHYECKas CWiIa JIMH3BI; MPU ONMUCAHUU MPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEIHYMH, HX
0003HaueHWsI W EIWHHIBI;, YKa3biBaTh (OPMYIBI, CBS3BIBAIOIIHE

JaHHYI0 (PU3NYECKYIO BETUUYHUHY C JPYTMMH BETUUMHAMU
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OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHUA U IMMPOLECCHI, UCIIOJIb3Yys
(1)I/I3I/I‘-ICCKI/IG BCJIMYMUHLBI: CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, OJIMHA
BOJIHBI M 4YaCTOTa CBCTA, JHCPIUA U HUMIIYJIBC (1)OTOHa, nepuona
nmojypacmnaga, OSHEPTUA CBA3M ATOMHBIX AA€p, IIPH OIHMCAaHUU
IIpaBHUJIbBHO TPAKTOBATb (bH3H‘I€CKHﬁ CMBICJI UCIIOJIB3YEMBIX BCJIINYHH,
UX 0003HAYCHUS U CAUHUIIBI, YKAa3bIBATb (bOpMyJIbI, CBA3BIBAIOIIUC
JaHHYIO (I)I/I3I/I‘ICCKYIO BCIIMYMHY C APYI'UMU BCIMYMHAMU, BBIYHUCIIATH

3HA4YCHHUC (l)I/I3I/ILI€CKOI71 BCJIMYUHBI

11.6

Ananu3upoBath (U3MYECKHE TPOLECCHl W  SABICHHS, MCIOIb3YS
¢usnueckue 3aKOHBI M OpUHIMNBL  3akoH Oma,  3aKOHBI
IIOCJIEA0BATEIBHOIO U IAPAJJICIIBHOTO COEAWHEHHS ITPOBOJHHKOB,
3akoH Jxoynsa — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKLUH, 3aKOH
IIPSAMOJIMHEMHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBl ~ IPEJOMJIEHUS  CBETa, ypaBHEHUE OWHIUTeHHa A
doro3dexra, 3aKOH COXpaHEHUS DSHEPrMH, 3aKOH COXPAHEHUs
UMITYJIbCA, 3aKOH COXPAaHEHMsI DJJIEKTPUYECKOTO 3apsAja, 3aKOH
COXpaHEHUs  MaccOBOIO  4YMCia, mocTyiaarel  bopa,  3akoH
PaAMOAaKTUBHOIO pacnajga; TMpH DSTOM  pa3jIindaTh  CIIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHHE U YCIOBHS

(rpaHHMIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGIIGJI?ITI) HaIlpaBJICHUC BCKTOpPAa HWHAYKIOUHW MArHuTHOIO II0JIA

IMPpOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI JIopeHua

11.8

CtpouTh ¥ ONHUCHIBATH H300pa)K€HHE, CO3/1aBa€MO€  IIJIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

BBIOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUIO (PHU3NUYECKUX SBICHUN U
MIPOIIECCOB C HUCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; TpH
5ToM (OpPMYIUPOBaTh MpoOJemMy (3aady) W THUIOTE3y Y4eOHOTO
OKCIEpUMEHTa,  COOMpaTb  YCTaHOBKY W3  TPEAJIOKESHHOTO

060p}/'I[OBaHI/I}I, MMPOBOAUTD OIIBIT U (bOpMy.]'II/IPOBaTB BBIBOBI

11.10

OcymiecTBisITh MNpsIMBIE W KOCBEHHBbIE HW3MEPEHMsI (PU3MUECKHX
BEJIMYMH; IPU ITOM BHIOMpATh ONTUMAJbHBINA CIIOCO0 U3MEPEHMs U

HCIIOJB30BaTh U3BCCTHHIC METOJAbI OICHKHU HOI‘pGH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH C UCIOJIb30BAaHUEM
NpSIMBIX ~ M3MEPEHUH; TPH DOTOM KOHCTPYHPOBATh YCTAaHOBKY,
buKkcUpoBaTh pPE3yIbTATHl MOJYYEHHOH 3aBUCHUMOCTH (PU3UUECKHX
BEJIMYMH B BUJIE TAONIUIl U TPadUKOB, JIENaTh BBIBOJBI MO pe3yIbTaTaM

HCCIIEIOBAHUS

11.12

Cobmtoate mpaBuiia 0O€30MacHOTO TpyAa IMpH  IMPOBEIECHUHU




WCCIIeIOBAaHUM B paMKax Yy4eOHOro OJKCIEepUMEHTa, Y4eOHO-
HCCIIEA0BATENBCKOW U MPOEKTHON AEATENBHOCTU C MCIOJb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOPHOTO 000pyH0BaHUS

11.13

Pemate pacuérHple 3a/auu C SBHO 3aJJaHHON (DM3UYECKON MOJIEIIBIO,
UCTIONB3YS (PU3WYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHau3a
YCIIOBUSL  3a/Ja4ydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
bu3uYecKue BEIHMYUHBI U (DOPMYJIBI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOJIUTH PAcUEThl U OIIEHUBATHh PEATBHOCTH MOJYYCHHOTO 3HAYCHUS

(bU3HYECKON BETMIMHBI

11.14

Pemarp ~ kauecTBeHHBbIE  33/ayu: BBICTPAauWBaTh  JIOTMYECKHU
HEIPOTUBOPEUHMBYIO LIEMOUYKY PACCYKICHHUM C OMOpOil Ha M3y4eHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘I€CKI/IC SBJICHUA

11.15

Hcnonp3oBaTh MNpU  pELIEHUH Y4YEOHBIX 3aJa4  COBPEMEHHbIE
MH(POPMALIMOHHbIE TEXHOJOTUM JUIsl IOMCKA, CTPYKTYpUPOBAHUS,
UHTEpHpeTallud M HpeJCTaBlIeHUs Y4eOHOW M Hay4YHO-IOMYJSPHOM
uH(pOpMaLMY, MOJYYEHHOW M3 Pa3IMYHbIX HCTOUHUKOB; KPUTHYECKU

aHAJIM3UPOBATh M0JIy4yaeMyl0 HH(pOpMaLuIo

11.16

OOBSACHATh MPUHIUIBI ACHCTBHUS MalllH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS HX O€30MACHOTO HCIIOJIIb30BAHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE TpUMEPHI BKJIaJa POCCUHCKUX U 3apyOexkHbIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE IPOIIECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (M3MKE B IMOBCEIHEBHOMN
JKU3HM JUTs oOecTrieueHrs 6€30macHOCTH IpU OOpaIIeHUH ¢ MpudopaMu
U TCEXHHUYCCKUMU YCTpOﬁCTBaMH, AJid COXPAaHCHUA 30pPOBbA U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IIOBCICHUSA B Oprma}omeﬁ cpeac

11.19

PaGotate B TpyImie ¢ BHINOJIHEHUEM DPA3IUYHBIX COIMAIBHBIX POIEH,
IUIAHUPOBATh ~ pabOTy  TPYIIBI,  palMOHAIBHO  paclpeiessiTh
00S3aHHOCTM Y  TUIAHUPOBATh JIEATENIBHOCTh B  HECTAHJAPTHBIX
CUTyalusX, aJeKBAaTHO OLICHMBATh BKJIAJ KaXXAOT0 U3 YYaCTHUKOB

IPYIIBI B PEIIEHNE pacCMaTpuBaeMOi MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3ziena

Kox npoBepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupoxae. HayuHble
METO/bl ITO3HAHUSI OKpY>Karouiero mupa. Poib
JKCIIEPUMEHTa W TEOpUU B  IIpoLecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanne (HU3HYECKUX SBICHUH W
npoueccos. Hayunsie runoressl. dusnueckue
3aKOHBI U TEOpUHU. I'paHUIBI IPUMEHUMOCTH
bu3nueckux 3aKOHOB. [TpuHuMn
coorBercTBUs. Pomb W Mecto (Qu3MKM B
(GOpMHpPOBAaHHU  COBPEMEHHOM  Hay4dyHOMU
KapTUHBI MUpa, B IIPaKTUYECKON

IEATENBHOCTH JTIOJEH

MEXAHUWKA

KMHEMATHKA

211

MexaHn4ecKoe ABHKEHHE. OTHOCHUTENBHOCTh
MEXaHHUYCCKOIo IBUKCHU. CucremMa orcuéra.

Tpaexropus

2.1

2172

[Tepemerienune, cKOpocTh (CpelHsisi CKOpPOCTb,
MTHOBEHHAass  CKOpPOCTb) U YCKOpEHHUe
MaTepualbHOM TOYKH, UX MPOEKIHMH HAa OCHU
CHUCTEMBI KOOPJMHAT. Cnoxenue

MIEPEMELIEHU U CII0KEHUE CKOPOCTEN

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IPSAMOJIMHENHOE JIBWKEHUE. I'padpuku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHHUS, IIyTH u [epeMELICHUS

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHA




214

CBoOoaHoe majieHre. Y CKopeHue cBoOOOHOTO

naacHus

2.15

KpuBonuneiinoe nBuwkeHue. PaBHOomepHOe
JBIDKCHUE  MaTepUalIbHOM  TOYKH  IIO
OKPYKHOCTH. YTJIOBasi CKOpPOCTb, JMHEHHas
CKOPOCTb. ITepuon u 4acToTa.

LIeHTpOCTPEMUTENLHOE YCKOPEHUE

2.16

TexHuueckue YCTpOMCTBA: CIIUJIOMETP,
JIBIDKCHHE CHApSJOB, IEMHbIE U PEMEHHbBIC

nepeaadn

2.1.7

[TpakTueckue paboTHI. N3mepenue
MTHOBEHHOH  CKOPOCTH. HccnenoBanue
COOTHOLIEHUSI MEXKIy IyTSIMH, IIPOUICHHBIMU
TEJIOM 32  TIOCIIEIOBATEIIbHBIC  PaBHBIC
MPOMEXYTKH BPEMEHU IIPH PAaBHOYCKOPEHHOM
JBIDKCHUU C HAdaJlbHOM CKOPOCTBIO, PaBHOM
HY10. M3ydeHne IBUKEHUS apuKa B BA3KOU
KHUIKOCTH.  M3ydeHume  OBIKEHHS — Teda,

OpOILIEHHOTO TOPU30HTAIBHO

2.2

JMUHAMUKA

221

[TpuHIMI OTHOCHUTEJIBbHOCTHU T'anmmes.
ITepBoiii 3akoH HproToHa. HMuepuuanbHbie

CHUCTEMEI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHiun cyneprno3unun

CHII

2.2.3

Bropoii 3akoH HberoToHa 11 MaTepualbHOU
TOYKM B HWHEPUUAIBHOM CHUCTEME OTCYETA
(MUCO). Tpernit 3akon HeroTtona ans

MaTCpHAIbHBIX TOUCK

224

3akoH BCEMHUPHOI'O TATOTCHUA. Cuna TsHKecTH.

ITepBast kocMu4eckas ckopocTsb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus
CKOJNIbKEHUST W CHJIa  TPEHUS  IOKOS.

Koaddurment tpenus. Cuna conpoTHBICHUS




IIpU ABMXXCHUU TEJIA B XKUAKOCTHU HUJIN I'a3€

2.2.7

HOCTYHaTeJ'IBHOC M BpamarTrCJIbHOC ABHXKCHUC

abCOIFOTHO TBEPIOTO Tema

2.2.8

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpAIECHUS.
IIne4o cunbl. YcnoBus paBHOBECUS TBEPIOIO
tena B UCO

2.2.9

TexHudyeckue  yCTpOMCTBA:  MOJUIMIIHUKY,

JABMKCHUE NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTnyeckue padoOThL. M3ydeHHe ABHIKCHHS
Opycka 1O HAaKJIOHHOM IUIOCKOCTH IO
JCHCTBUEM HECKOJNBKUX CHII. KccienoBanue
3aBUCUMOCTH CHJI YIIPYIOCTH, BO3HHKAIOMIUX
B JIeOPMHUPYEMOI TIPYy)KUHE U PE3MHOBOM
oOpasile, OT BEIMYMHBI HX JAcPOpMAaIlHH.

HccnenoBanue YCJIOBI/Iﬁ PpaBHOBECCHUA TBépI[Ol"O

TCJIa, UMCIOILICTO OCh BpalllCHUSA

2.3

3AKOHbBI COXPAHEHN A B MEXAHUKE

231

NMnynsCc MarepuasbHOM TOYKH, CHCTEMBI
MaTepuaiabHbIX ToueK. Mmmnynsc cunsl u

HU3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHuss ummnyibca B HCO.

PeakTuBHOE ABHKEHHE

2.3.3

PabGora cunel

234

MOoOIIHOCTE CHIBI

2.3.5

Kunernueckas OHEPIusa MaTepHaHBHOﬁ TOYKH.

Teopema 0 KHHETHYECKOW SHEPTUH

2.3.6

[TorenumaneHass oHeprusd. IloTeHuuanbHas
SHEprus yopyro nehopMUpPOBaHHOM
npykuHbl. IloTeHIManbHass »JHEpPrus Tela

BOJIM3U MOBEPXHOCTH 3eMIIN

2.3.7

HOTCHHI/IaJILHBIC N HCMOTCHIMAJIBHBIC CHIIBI.
CBs13b pa6OTBI HCIIOTCHIIMAJIBHBIX CHII C
U3MCHCHHUEM MEXaHUYEeCKOM SHEPTUn

CHUCTCMBI TCII. 3aKoH COXpPAaHCHUA




MEXaHUYECKOW SHEPTUr

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHudecknue yCTpONCTBA: IBUKEHUE PAaKET,
o BOJOMET, KOIIEP, NPYKUHHBIA ITUCTOJIET
IIpakTnueckue pabGoTsl. M3yuenue cBs3u
2310 CKOPOCTEM TeJI MpU HEYNpyrom yuape.

HccnenoBanne CBsi3M  pabOTBI  CHJIIBI €

H3MEHEHHEM MEXaHMISCKOM OHEpPIuu T€jia

MOJIEKYJIAPHAS ©U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUU

3.11

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH. BbpoyHnoBckoe
neuxenue. Juddysusa. Xapakrep IBUKEHUS U

BSaI/IMOIIeﬁCTBPISI qacCcTull BEICCTBA

3.1.2

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel HW  OOBSICHEHHE CBOWCTB

BCIIIECTBA HA OCHOBE ATUX MOJICIICH

3.1.3

Macca MOJICKYIIL. Kommuecto BCIICCTBA.

[TocrossuHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenbcus

3.15

Mogens  uaeampHoro  rasza.  OcHOBHOe
ypaBHEHUE MOJIEKYJISIPHO-KHHETHYECKON

TECOpHHN UACAIBHOTO rasa

3.16

AOGcomoTHas TeMIieparypa Kak Mepa cpeaHei
KMHETUYECKOW dHEPruu TEIUIOBOTO JIBHIKEHUS

yactull ra3a. [llkana remnepatyp KenbBuna

3.1.7

VYpaBuenue Knaneiipona — Menneneesa.

3akon [lampToHa

3.18

I'a30BBIC 3aKOHEI. I/I30HpOHCCCBI B NACAJIbHOM
ra3c¢ ¢ IOCTOAHHBIM KOJHYCCTBOM BCIICCTBA:

U30TepMa, U30X0pa, n3odapa

3.1.9

TexHunueckue YCTpOICTBA:! TEPMOMETP,

G6apomeTtp




3.1.10

[Ipaktnueckue pabotel. M3mepeHue Macchl
BO3JlyXa B KJIaCCHOM KoMHare. MccienoBanue
3aBUCUMOCTH MEXAY IapaMeTpaMH COCTOSTHUS

Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJMHAMHYECKOW CHUCTEMBI U

CIOCOOBI €€ U3MEHEHHU S

3.2.2

KonngectBo Temnotel u pabora. BHyTpeHHss

SHEPIYs OAHOATOMHOI'O HACAJIIBHOI'O ra3a

3.2.3

Buael Tenmonepenayu: TEIIONPOBOIHOCT,
KOHBEKIMA, U3llydeHue. Tenno€MKocTh Tena.
YnenpHas TeEMI0EMKOCTb BemiecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONCPCaAUIC

3.24

[TepBsiit 3aKoH TepmonuHamMuku. [Ipumenenue
IIEPBOIO 3aKOHAa  TEPMOJIUHAMUKHU K
uzonporeccam. ['paduueckas uHTEprpeTanus

paboThI Ta3a

3.25

TeroBeie MamuHbl. [IpuHIMNBL AeWcTBUA
TerioBbIX MamvH. [IpeoOpazoBanus sHEpruu
B TemioBbix MammHax. Koaddunuent
none3sHoro  jgedctBus  (mamee  —  KIIJI)

termioBoi mamuHebl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoii 3aKOH TEPMOANHAMUKHU.
HeoOpatumocTs  mponeccoB B MPHPOJE.
Tennossle JBUTATENH. DKOJOorn4ecKkue

POOJIEMBI TETIJIOIHEPTETUKU

3.2.7

Texnuueckue YCTPOMCTBA: JIBUTaTelb
BHYTPEHHETO Cropasus, OBITOBOM

XOJIOAUJIbHUK, KOHAUTITUOHCD

3.2.8

[TpakTuyeckue paboTsl. Mi3MepeHue ynenbHoi

TETIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

331

[TapooOpazoBanue u KoHaeHcauus. Mcnapenue




u KUIICHHE. VY nenbHas Teriora
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHUS OT JaBJICHUA

AOcComoTHAs W OTHOCHUTEIbHAsA BIAXKHOCTh

332 BO3Ayxa. HachlleHHbIH nap
Trépnoe TEJO. Kpucrannnyeckue u
333 amopdubie Tema. AHHM3OTPONUS  CBOMCTB
o KpPHUCTAJIJIOB. Kunxue KPHUCTAJLJIBL.
CoBpeMeHHbIE MaTepHallbl
334 [InaBnenne W KpucTauM3alus. YJelbHas
o teruioTa iaBieHus. Cyonumanus
3.35 YpaBHEeHHE TEIIOBOTO OanaHca
TexHuuyeckue yCTPOHCTBA: THUTPOMETP U
336 NCUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTUH
o MOJIyYEHHUsI COBPEMEHHBIX MaTepHalioB, B TOM
YHCciIe HAHOMATEepUAJIOB, U HAHOTEXHOJIOTHU
337 [IpakTnueckune paboTHI. H3mepenne
o BJIQ)KHOCTH BO3/lyXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
i1l OnexTpu3aiys Ten. DIeKTpudeckuil 3apas. [[sa
o BUJIA DIIEKTPHYECKUX 3aPsII0B
412 ITpoBoIHUKH, TUDIIEKTPUKU u
MOJTYTIPOBOTHUKHU
413 3aKOH COXpaHEHMs DJIEKTPUUECKOTO 3apsiia
414 B3aumopeiictue 3aps10B. 3akoH Kynona
4.1 Onektpuueckoe  mnone.  HanpskéHHOCTh
115 AJIEKTPUUYECKOTO HOJISL. [TpunIHT
o cyneprio3uiun.  JIuHEM ~ HapsDKEHHOCTH
AIIEKTPUYECKOTO MO
416 PabGora cunm  2J€KTPOCTATHUECKOTO  TOJIS.
o [ToreHman. Pa3HOCTh NOTEHIHAIIOB
417 [TpOBOHUKY M AMIIEKTPUKU B IMOCTOSTHHOM

aNeKTpudYeckoM  moje.  Judnexrpuueckas




IMPOHUITACMOCTD

DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 ONeKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCaTopa.
DHeprus 3apsHKeHHOT0 KOHeHcaTopa
TexHuueckue  ycTpOWCTBa:  AJIEKTPOCKOII,
419 AIIEKTPOMETpP, DJIEKTPOCTATUYECKasi 3alluTa,
o 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHJCHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [TpakTueckue paboThI. N3mepenue

SHCKTpOéMKOCTI/I KOoHACHCaTopa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcnoBus CYILICCTBOBAHUSA IIOCTOAHHOI'O

421 aneKTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTOSsIHHBII TOK
4.2.2 Hanpspkenue. 3akon Oma i1 yyacTka Lenu
423 DJNEeKTPUYECKOe COMPOTUBICHUE. Y AEIbHOE
o COIIPOTHUBJICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napaiebHOe,
o CMEIIaHHOE COeIMHEHHE IPOBOTHUKOB
Pabota snextpudeckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenna
4.2.6 MOMHOCTD 3JEKTPUYECKOTO TOKA
anekTponBrkymas cuna (mamee — JJC) u
427 BHYTpPEHHEE CONPOTHBIIEHHE HCTOYHHMKA TOKA.
o 3akoH OmMa I TOJNHOM  (3aMKHYTOM)
anekTpuueckoit rienu. Kopotkoe 3ambikaHue
DNeKTpoHHas IPOBOJUMOCTb TBEPBIX
428 METAJUIOB.  3aBHCHMOCTH  COINPOTHBIICHUS
o METaJIOB oT TeMIIepaTyphbl.
CBepXnpoBOIUMOCTD
429 OnexkTpudyeckuid ToK B Bakyyme. CBoicCTBa
o DIIEKTPOHHBIX ITyYKOB
4.2.10 [TonynpoBoauuku. COOCTBEHHAS U TPUMECHAs




MPOBOJUMOCTh MOJYIPOBOAHUKOB. (CBOICTBa

p-n nepexoaa. [TomynpoBogHUKOBEIE TPUOOPHI

4211

OJIEKTPUUECKUIT  TOK B DJIEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JIUCCOLHAIINSL.

DIIEKTPOIN3

4.2.12

DIIEKTPUYECKUI TOK B rasax.
CaMocCTOSITeIbHBIE U HECAaMOCTOSITENIbHBIN
pa3psan. PasnuuHble TUIIBI CAaMOCTOSITEIBHOTO

paspsaa. Mounus. [1nazma

4.2.13

TexHuueckue YCTpOMCTBA: aMIIepMeETD,
BOJIBTMETP, pEOCTaT, MCTOYHHUKU  TOKa,
AIIEKTpOHArpeBaTelbHbIE npuOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTHBIICHUS, BaKyyMHBII U0/,
TEPMUCTOPHI u (boTOpE3UCTOPHI,

HOJIyrIpOBOI[HHKOBBIfI Au0o4, raJlbBaHHMKa

4.2.14

[IpakTnueckune paboTHI. N3yuenue
CMEIIaHHOTO COEANHEHMSI PE3UCTOPOB.

N3mepenne OJIC wuCTOYHMKA TOKa M €ro
BHYTpPEHHEro cornpotusieHus. HaOmonenue

QJICKTPOJIN3a

11 KJIACC

Kon
pazneia

Koanposepsiemoro
3J1eMeHTAa

IIpoBepsiemble 3J1eMEeHTHI COAEPKAHUS

4

SJIEKTPOAMHAMUKA

4.3

MATHUTHOE IT1OJIE. SJIEKTPOMATHUTHA S MHAYKIWA

43.1

IlocTtossHHBIE MaruuThbl. B3aunmonelicTBue

IIOCTOSSHHBIX MarHmuToOB

4.3.2

MaruutHoe mone. BekTtop MarHUTHOM
vHAyKIuU.  [lpuHmun — cynepno3uiuu.
Jluanm MarautHOM wWHAYKUMH. KaptuhHa

JIMHUM  MAarHuTHOM  HMHAYKIMU  TOJA




IIOCTOSHHBIX MarHuToOB

MaruuTtHoOe 10J€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMil 1ol JUIMHHOTO MPSMOTO

IMPOBOAHHMKA MW 3aMKHYTOI'O KOJbLEBOI'O

4.3.3
MPOBOJIHUKA, KATYHIKA C TOKOM. OIBIT
Opcrena. BzaumoelicTBre NPOBOIHUKOB C
TOKOM
4.3.4 Cuiia AMriepa, €€ MOJyJIb M HalPaBJICHUE
Cuna JlopeHua, e€ MOAyJb U HallpaBJiCHUE.
JIBm>keHue  3apspDKEHHOM — 4acTUIBI B
435
OJIHOPOJIHOM MarHutHoM mnoje. Pabota
cuiibl JIopeHiia
4.3.6 SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU
437 [ToTok BeKTOpa MArHUTHON MHIYKLIIHMHU
SC UHIYKIWH. 3aKoH
43.8 .
AJIEKTPOMArHUTHOM MHAYKIMK Dapaies
BuxpeBoe anextpuueckoe mone. IJ(C
WHAYKIIMM B TPOBOJHUKE, JBIKYILEMCS
4.3.9
MOCTYIATEIHbHO B OJTHOPOJTHOM MarHUTHOM
moJie
4.3.10 [TpaBuno Jlenma
NHayKTUBHOCTB. SIBIIEHME CAMOMHIYKIIUY.
4311
S/1C camouHIyKIIUHU
DHeprusi MarHUTHOTO TOJSl KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHUTHI, AIIEKTPOMAarHUTBHI,
4.3.14
AJIEKTPOIBUTATEITb, YCKOPHUTEIH
AIIEMEHTAPHBIX YACTHUIl, MHAYKIIMOHHAS M1eYh
[IpakTrnueckue paboThLI. N3yuenune
MarHUTHOTO TIOJSl KaTYIIKH C TOKOM.
4.3.15

UccnenoBanue OelCTBHSA  IMOCTOSHHOTO

MaraiuTa Ha paMKy C TOKOM. HccnegoBanue




SABJICHUSA BHCKTPOMal"HI/ITHOI\/'I HHIYKIOUH

KOJIEBAHM 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

KonebarensHass cucrema. CBOOOIHEBIE
KonebOanus. ['apMoOHWYECKHE KOJICOaHMS.
[lepron, wactora, amiumatyna W (asa

KoJiebanuil

5.1.2

IIpyxuHHBI MasTHUK. MaremaTudecKkui

MasTHHK

5.1.3

YpaBHeHHE TapMOHHUYECKUX KOJIeOaHUH.
Kunematuueckoe u JIMHAMHYECKOE

OIUCaHME KOJIEOATEIHHOTO IBIKEHUA

5.14

[TpeBpamenue SHEPTHH npu
rapMOHUYECKHUX KOJIEOAHUSIX. CBsi3b
aAMIUTUTY /bl KOJIeOaHui UCXOIHOU
BEJIMYUHBI C aMIUIUTYJaMu KoJjiebaHui eé

CKOPOCTHU U YCKOPCHUA

5.15

Konebartenbupiit  koHTYp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJIEOAHUS B
uJealbHOM  KoJe0aTebHOM  KOHTYpe.
AHaJOTHST MEXKIYy MEXaHWYECKUMHU W
AIEKTPOMArHUTHBIMU KOJIEOaHHUSIMH.

®opmyna Tomcona

5.16

3akoH COXPAaHCHUS DHCPIrUu B UACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BbiHyX1eHHbIE MEXaHUYEeCKHE KOJeOaHus.
Pe3onanc. Pe3onancHas KpHUBasl.
BreinyxaeHnble 3JIEKTPOMAarHUTHHIE

KOJIeOaHUs.

518

[lepemennbiii  Tok.  CHHYCOMAATBHBIN

HCpCMCHHLIf/'I TOK.

519

MomHocTb IIEPEMEHHOTO TOKa.
AMIIIUTYAHOE M JEHCTBYIOIIEE 3HAYECHHE

CHJIBI TOKA W HAITPSXKCHUA




5.1.10

Tpancdopmarop. [IpousBoxacTso,
nepeaaya M MOTpeOsieHHE SIEKTPUYECKON
SHEPruu. OKOJOTMYECKHE PHUCKH MpH
MIPOU3BOJICTBE DJIEKTPUUECKOW IHEPTUHU.
KynbTypa ncnonb30BaHus 31€KTPOIHEPTHUU

B [IOBCEIHEBHOMU KU3HU

5.1.11

TexHuueckue ycTpoucTBa: ceiicmorpad,
SIEKTPUICCKHIA 3BOHOK, JIMHUN

QJICKTpoIepcaavd

5.1.12

[Ipaktnueckue pabotel. MccimenoBanue
3aBHCHMOCTH TIEPHOA MaJIbIX KOJICOAHHIA
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChI
rpy3a. MccnenoBaHnue nepeMEeHHOTO TOKa B
LeNu U3 MOCJIEN0BATebHO COEAMHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U Pe3UCTopa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

Mexanuueckue BOJIHBI, yCIIOBUS
pacnpoctpanenusi. Ilepuon.  Ckopoctb
pacrpocTpaHeHuss W JJIMHA  BOJIHBIL

HOHepe‘IHLIG H IPOAO0JIbHBIC BOJIHBI

5.2.2

WnTepdepenius u audpaxius

MEXaHHUYECKUX BOJH

5.2.3

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Beicota Tona. Tem0p 3ByKa

5.24

ONEeKTpOMarHUTHbIE  BOJHBL. Y CJIOBHUSA
U3JIy4CHHUS]  DJIIEKTPOMArHUTHBIX  BOJIH.
B3anmMHas opuenTtanusa Bektopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

5.25

CBoiicTBa  IJIEKTPOMArHUTHBIX  BOJIH:
OTpa)KE€HUE, TPEIOMIICHUE, MOIspHU3aLus,
mudpakmus, wuHTepdepeHusa. CKOpPOCTh

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIkamma 3JIEKTPOMATrHUTHBIX BOJIH.
[IpruMmeHeHrne SIeKTPOMAarHUTHBIX BOJH B

TEXHUKE U ObITY




5.2.7

[TpuHIMOBI pazuoOCBA3M U TEJIEBUICHUS.
Pannonoxkanus. DJEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY>KaIoIIEeH cpeibl

5.2.8

TexHu4yeckne yCTpPOWCTBA: MY3BIKAJIbHbBIE
WHCTPYMEHTBHI, yJIBTpa3ByKOBas
JIMarHOCTHKAa B TEXHUKE M MEJHULIMHE,
pajap,  paguONpUEMHHUK,  TEJIEBU30pP,

anTeHHa, Tenedon, CBU-meup

5.3

OIITUKA

5.3.1

[IpssmonuHeiHOe pacpocTpaHEHUE CBETa

B OJIHOpOJIHOM cpexe. JIyu cBera

5.3.2

OtpakeHue cBera. 3aKOHBl OTPAKEHHUS
csera. [loctpoeHne M300paKeHN B IIOCKOM

3epKajie

533

[Ipenomiienne cBera. 3akOHBI TPETIOMIICHHUS
CBeTa. AOCOITIOTHBIN IOKa3areib

IMpCIIOMJICHUA

534

Ilonuoe BHYTPEHHEE OTpPayKECHUE.
[TpenenpHbIl yros MOJHOTO BHYTPEHHETO

OTpaXCHUA

5.3.5

Hucnepcus  cBera. CIIOXKHBIH  CcOCTaB

oenoro ceera. L{Ber

5.3.6

Cobuparoniue ¥ pacceuBarolIue JUH3BI.
Tonkas nuH3a. DOKYyCHOE paccTOsHUE H
OIITUYCCKAas cujia TOHKOU JIMH3HI.
[Toctpoenue n3o00pakeHU B COOMPAIOLITUX
W pacceuBaromux JuH3ax. Dopmyna
TOHKOM JUH3bI. YBEIHUYEHHUE, JaBaeMOE

JIMH301

5.3.7

[Ipenenbr NpUMEHMMOCTH T€OMETPUUYECKON

OIITUKHU

5.3.8

Untepdepennuss  cBera. KorepeHTHbIe
HUCTOYHHKHU. Ycenosus HaOJro1eHUs
MaKCUMyMOB " MHUHHMYMOB B

UHTEPPEPEHIIMOHHON KapTUHE OT JBYX




CI/IH(l)a?)HBIX KOIr¢pCHTHBIX HCTOYHUKOB

Hudpakmuss  ceera.  JludpakuuoHHas

pemérka. YciaoBue HaONIOJCHUS TIaBHBIX

5.3.9 MaKCHUMYMOB npu 1aJICHAHN
MOHOXPOMATHYECKOTO cBeTa Ha
TUGPAKIUOHHYIO PEIIETKY
5.3.10 [Monspu3zanus ceera

TexHuueckrue yCTpPOMCTBA: OYKH, JIyMa,

¢doroanmapar, MNPOSKIUOHHBIA —ammapar,

5.3.11 MHKPOCKOII, TEJECKOI, BOJIOKOHHAs
OIITHKA, nudpakIoOHHAS peméTka,
MOJISIPOU]
[IpakTnueckue paboTHI. H3zmepenne

IMMOoKas3aTcjisd MpCIIOMIICHUA. UccnenoBanme

5.3.12
CBOMCTB  HW300pakeHMH B  JIMH3aX.

Hab6nronenue aqucnepcun ceeta

BJIEMEHTbI CIIELIUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

I'paHnnBI IPUMEHMMOCTH KJIACCUYECKOU
MEXaHUKHU. ITocTynatel TEOPUHU
6.1 OTHOCHUTEJIBHOCTH: MHBApUAaHTHOCTb
MOIYJII CKOPOCTH CB€Ta B BaKyyMe,

MNPUHIHUIT OTHOCHUTCIIBHOCTH OHnHITEeHHA

OTHOCI/ITGJ'IBHOCTI) O)IHOBpeMeHHOCTI/I.
6.2 3amensieHHe BpPEMEHHM U COKpalleHue

JJIMHBI

6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

CBs3b Macchl C HEpPrueil M UMIYJIbCOM
6.4 CBOOOAHOM YacTUIBl. OHEPrusi IMOKOA

¢BOOOIHOM 4aCTHIIBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBEI KBAHTOBOI OIITUKH

®otonbl. PopMmyia Ilnanka cBsa3u 3HEprun
7.1.1 doToHa C ero dacTtoToW. OHeprus u

UMIYIbC (GOTOHA




7.1.2

OTtkpeiTHE U UccienaoBanne Gorodrddexra.
Ombitet - AI. CroneroBa.  3aKkoHbI

dboTtodrddekra

7.1.3

YpaBHenue OUHIITEHA I
dororddekra. «Kpacnas TpaHUIa»

dboTtodrddekra

7.1.4

Hasnenue cera. OmbiTel [1.H. JIlebenena

7.15

XUMHAYECKOE NEUCTBUE CBETA

7.1.6

TexHuveckue ycTporcTBa: (HOTOIJIEMEHT,
¢doronaTuuk, COJIHEYHAs Oarapes,

CBETOIUO]T

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma Tomcona. OnbITEL
Pesepdopaa o uccienoBaHuio CTpOSHUS

aToMa. HHaHCTapHaSI MOACJIBb aTOMa

7.2.2

IToctynatel bopa. N3nyuenue u
HOMIOIEHNEe  (POTOHOB IpU  IEepexone
aToMa C OJHOIO YPOBHS DHEPrMM Ha
npyroi. Bunpl criektpoB. CriekTp ypoBHeEM

9HEPIUu aToMa BOAOpOJa

7.2.3

BonHoBEIE cBolicTBa dacTHIl. BOJHEI 1€
bponns. KopnyckynspHo-BoaHOBOMI
nyanu3Mm.  Jludpakius AIEKTPOHOB  Ha

Kpucrajuiax

7.24

CnoHTaHnHOE U BBIHYXXJICHHOC U3JIYUCHUC.

YeTpoiicTBO M MpUHIIUT PabOTHI Jiazepa

7.2.5

TexHuuecknue yCTpOMCTBA: CHEKTPAIbHBIN
aHayn3 (CIEKTPOCKOIT), Jla3ep, KBaHTOBBIN

KOMIIBIOTED

7.2.6

[IpakTnueckue pabotel. HaOmronenue

JIMHENYaToro CIICKTpPa

7.3

ATOMHOE A1PO

7.3.1

Meroapl HAOMIOIEHUS W PETUCTpAIUU

SJICMCHTAPHBIX YaCTUIL]




7.3.2

OTKpBITHE  PAaIMOAKTUBHOCTH.  ONBITHI
Pezepdopna mo ompeneneHuro  cocraBa
pannoakTuBHOro  u3nydeHus. CBolcTBa
anb(a-, 0era-, raMmma-u3nydeHus. BrusHue

PaauOaKTHUBHOCTH HaA JKHWBBIC OPraHU3MbI

7.3.3

OTkppITHE  NPOTOHA W HEUTpOHA.
Hyxnonnass monens simpa [eiizenOepra —
NBanenko. 3apsa sapa. MaccoBoe yuciio

saapa. U3oTonsl

7.3.4

Anbda-pacna. DIIEKTPOHHBII u
NO3UTPOHHBIA  OeTa-pacnan. l'amma-
U3JIy4CHHE. 3aKOH  paJuOAKTUBHOIO

pacriana

7.3.5

BHCPFI/IH CBA3HU HYKJIOHOB B sape.

SAnepusie cuibl. Jledhekt Macco spa

7.3.6

Snepuble peakuuu. JleleHHE W CUHTE3

snep

7.3.7

Snepusiii peaxrop. TepmosinepHbIi
cunre3. [IpoGneMbl UM  HEPCHEKTHBBI
AIEPHOM  DHEPreTUKU.  ODKOJOTMYecKhe

ACIICKThI smepHoﬁ OHEPICTUKU

7.3.8

OnemeHTapHble  4acTuubl.  OTKphITHE
II03UTPOHA. DyHIaMEHTAJIbHBIE

B3aMMOJEUCTBHUI

7.3.9

TexHudyeckne  yCTpOMCTBA:  JTO3UMETP,
Kamepa Bunbcona, sIEpHBIM peakTop,

aromMHas bombOa

7.3.10

[Tpaktuyeckue pabotbl. HMccnenoBanue
TPEKOB YaCTUIL (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nmnoro neba. CosBe3musi, sipKue

3Bé3,[[BI, IJIaHCThI, UX BUIUMOC IBUKCHUC

8.2

Comueunass cucrema. [lima”HeTel 3eMHOU




rpynnsl.  [lmaHeTsl-ruranTel M HX
CIIyTHUKH, KapJIMKOBBIC IIIaHeThl. Maible

Tenna CoIHEeYHOH CUCTEMEI

8.3

Connne, dotochepa u  armocdepa.

CoHeyHast akTUBHOCTD

8.4

Ucrounuk sneprun CosiHIA U 3BE3NT

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, Pajuyc, TeMIepaTypa,
170:¢ B3alMOCBSI3b. Junarpamma
«CTHEKTpalibHBIM  KJIacC — CBETUMOCTDBY.
3BE3bl  MVIABHOM  IOCJEIOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY IS

3B&3]] ITIaBHOM IOCICA0BATCILHOCTH

8.6

Buytpennee CTpoeHue 3BE3NL.
CoBpemeHHbIE IIPEACTaBIICHUS 0
IPOUCXO0XKICHUM U 3Botonuu CosHIA U 3BE3.

OTarbl )KU3HU 3BE3]

8.7

Mneunsii  IIyre — Hama ['amakTuka.
ChnupanbHass ~ crpykrypa  l'anaktuky,
pacnpezneneHue 3BE3J, Ta3a M IbUIM.
[Tonoxxenne wu paBwkenne ConHoa B
lamaktuke. [lmockas wu  cdepudeckas

moacucTeMsl [ aakTuku

8.8

Tunel ramakTuk. Panuoragaktuku U

KBa3apel. YEpHBIE ABIPHI B SIpax TaJaKTHK

8.9

Bceenennas.  Pacmmupenne  BceneHHOM.
3akon XaOb6ma. Paz0eranue ranakTuk.
Bospact u pamuyc BceneHHou, teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usiyyenue

8.10

MacmrabHast ~ ctpykrypa  BceneHHoid.
Meraranaktuka. Hepeménubsie mpoo6iaembl

aCTPOHOMHUHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






