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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 oOyuatomuxcs 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 IpeameramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LM HM3YYEHHs] (U3UKHU HAa YPOBHE CPEIAHErO OOIIEero
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
3HaHuM 00 okpyxkaromiem mupe. IkoapHbIN Kypc GU3HKK — cHCTEMOOOpa3yIoIuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU CBOWCTBAMHU W JIPYTHX.
W3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBAHME €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 OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO TPUPOIONOIH30BAHUS U IKOJIOTHYECKOM 0€30MMacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
INPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MOPHUPOJIE, TpaHHIAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUIi KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera Qusmku. Ilpm 3ToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaromMUMHUC YMEHHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3NYECKUX 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 (PU3UYECKOM MOJICIIbIO, TTO3BOJISIFOLINE MPUMEHSATh N3YYEHHBIE 3aKOHbI U



3aKOHOMEpPHOCTH KaK M3 OJHOro pazlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KayeCTBEHHBIX 3a/1ad IPHUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CHUTyallMd HpPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpPEIHEro OOLIEr0 00pa30BaHUs TOJIKEH U3yUaThCsl B YCIOBUAX
IpEeIMETHOr0 KaOuHeTa (UM3MKM WM B YCIOBUAX HMHTEIPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3HKEe yYEHUYECKHX MPAKTUYECKHX PadOT M JEMOHCTPALMOHHOE
o0opy10BaHHE.

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 MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKTHI
71a00paToOpHOTO O0OPYAOBAHUS JOJKHBI OBITh IOCTPOEHBI 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 (opmupoBaHue HHTEpeca M CTpEMJIEHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TO3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATENHLCKOrO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHSI KAK PE3yJIbTaTa H3YYCHHS
OCHOB CTPOEHHMSI MaTePUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBICHUS C HCIOJIb30BAHUEM
bu3nYeCKUX 3HAHUIA U HAYYHBIX JT0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

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, BKJTFOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NIecKorl MOJEINH, aJIeKBATHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTHMYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH AJII Pa3BUTHS YMEHHM MPOECKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

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

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedyeHb JIa0OPaTOPHBIX M
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUSA

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

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nyeckre 3aKOHBI U TEOpUH. [ paHHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

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

Jlemoncmpayuu

AHasioroBble W I1U(POBBIE HW3MEPUTEIbHBIE TPUOOPHI, 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 TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
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 CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

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
MIOCIICIOBATEIbHBIC 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 conpOTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: MOAIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MTOIBEME U TTAJICHUM.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. 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.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPIuUs YIIPYro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanrie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas pu3uKa U TEPMOJUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECHCTBUS 4YacTULl BellecTBAa. MoJaenu CTpPOEHHUsI Tra30B, KXUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moniekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACaTbHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHUE BemiecTBa, (oTorpadun
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

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

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
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 crioco0bl e€ n3meHeHus. KonmnuecTBo TermnoTsl u pabora. BuyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IelIbHAs TEMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEepeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOJIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  J€MCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPruM B TEIJIOBBIX MamHax. Kod(p@uIMEeHT Moie3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTyYHHOU TpyOKe mMyTEéM TpeHus (BUICOEMOHCTPAIIHS).

N3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.

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

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemMeHHble Marepuaibl. [lnmaBienue u
KpUCTaJUTM3aIs. Y IeJbHasl TeroTa miaBieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: 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 IJIABJICHUS! KPUCTALUTMYECKOTO BEIlECTBRA.

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
AIIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsiaoB. 3akoH Kynona. ToueuHslil 3€KTpUYECKUi 3apsi.
OnekTpuueckoe mone. Hampsok€HHOCTh  2JIeKTpuueckoro mojis.  I[lpuniun



CYyNEPHO3ULIUNA DHNEKTPUUYECKUX Tojeil. JInHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGora cumnm  anektpocrarmueckoro  mojsa.  I[lotenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM UM AMAJNEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DIEKTpOCTaTHUECKas 3allluTa, 3a3eMJICHHE DJIEKTPONpHUOOpPOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATHYECKAA 3aIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

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

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannbstii 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 AENbHOE COMPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOITHUKOB.

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

DJIEKTPOJIBUKYINIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i1 OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

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

DJIeKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u puMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBocTBa p—N-niepexoa. [omynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

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

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3yyeHue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

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

HaoGmroienue amexTpoiusa.

MesxknpeaMeTHble CBSI3H

Nzyuenue kypca ¢gusuku 0a3oBoro ypoBHs B 10 kiacce ocyIIecTBIsIETCS €
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, runores3a, Qu3nyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

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

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU NIPUPOJE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIULIHOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TATEBAHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHl.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIEH. JIMHMM MarHUTHOM MHAYKUMU. KapTWHAa NUMHWUNA MarHUTHOM
WHIYKIWH TOJIA IOCTOSHHBIX MarHUTOB.

MarnutHoe T10Ji€ TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKUHAH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaercTBre mpoOBOJHUKOB C
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 Cula WHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apazes.

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

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAMOMHIYKUHMH. OJIEKTPOABMXKYINAsS CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOJABUTATENb, YCKOPUTEIU 3JIEMEHTapHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS NOCTOSHHOTO MarHUTa 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. MaremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
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 3aTyXarUux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

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

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

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

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 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.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarautHol BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIUILIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmnrogenue orpaxkeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

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



HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
MIpeIOMJICHUE, TTOSpU3anys, Tudpakius, THTephepeHITHS.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. IIpsmoiMHENHHOE paclpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

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

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN IMOKA3aTeINb
npenomiieHusi. I[lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yrojl IMOJHOTO
BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

ColOuparome u pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOKYyCHOE
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.

BonnoBass ontuka. WuTtepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
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(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONTMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIICHUE CBETa.
OnTuyeckre mpudOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKpocKkorna, TeJIeCKomna.

Habmronenune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



W3mepeHune nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paKEHUI B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IIPUHIIMI OTHOCUTEIIbHOCTH DWHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
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 DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboroaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuro 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nyduenue u morionieHue
(GOTOHOB TpU Mepexojie aToMa C OJHOTO YpPOBHS DHEPTrUU Ha Jpyroi. Bumbl
crekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousiHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CHnoOHTaHHOE U BBIHYKJICHHOE U3JTyYeHHUE.

TexHH4eCKHe YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue IMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3IydCHHS.
BnusHre pagoaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otonsl.
Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jledekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
MeTopl HaOJIOIEHUS M PErUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.
TexHruYecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpeKOB YacTUIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUY M aCTPOPU3NKH

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

Buna 3Bénnoro Heba. Co3Be3nusi, sipKue 3BE3NBI, IUIAHETHI, UX BHIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

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



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

Mneunsiii Ilyte — nama [Namaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUIN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, manet, Maeuynoro Ilyru.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
U aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHPA, POJIb (PU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TPEACTABICHUM O (PU3NYECKON KapTHHE MHpPaA, MECTO
(bU3MYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIIb, U3MEPECHHE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TMOJO00US TPEYTrOJIbHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

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

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAS 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-meub, NMpOEKIIMOHHBIM ammapar, 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) JOJIKHO OOECICUHUTH JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMs yueOHOro npenMera «Dusnka» T0KHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OIBITA W OIBITA JIEITEIBHOCTH B MPOLIECCE Peajv3alli OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

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

OpPUHATHE  TPAJUIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAaHHCTHUYECKUX U
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3AIINY;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSAMU 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-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M 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 pPa3lu4yHbIM cdepaM MpodhecCHOHATbHON eSTEIBHOCTH, 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
(U3UKM HA TPOTSKEHUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIE YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA,;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIBHOCTH, T'OTOBHOCTH B IpPOLECCE
U3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NIPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANUBUIYaIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOpMYJIHMpPOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJEMBbI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTaTOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHIMIOJHATH PpabOTy B  YCJIOBHUSIX  PEaIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOEKTHON AESTENbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
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;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBATH 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, IPOTHO3UPOBATH H3MEHEHHE 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 TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUCOHBIX NIPEIMETOB;

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

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

Pabora c nndopmanueii:

BJIa/IeTh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (PU3NUYECKOTO COAEPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 M WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEp)KaHUS B Pa3IUYHBIX (opmarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
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 METOJIbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTbh poid C y4ETOM MHEHMI Y4YacTHUKOB, OOCYXJaTh Ppe3yibTAThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYUIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IMYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

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 M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO DJPYAHMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMHM  TO3HABATENLHON  pedJeKkcuu KaKk  OCO3HAHUS
COBEPIIAEMBIX JIEMCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
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 CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIHUOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEATOIaTr AFOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSs, BKIIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AIMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €ro TMpPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

HNPEAMETHBIE PE3YJIbTATBI

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

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

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJEIICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIHU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUYHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

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



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMojieiicTBue Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIAPEHHUE, KOHACHCAIMs, IUIABJICHUE, KPUCTAJUIM3allMsl, KUIICHUE,
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 MEXAHMYECKOE JBIKEHUE, HCIONb3Ys (U3UYECKUE BEIMYMHBI:
KOOpAMHATa, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHAIbHAS SHEPIusi, MeXaHU4YeCcKas
paboTa, MeXaHWUYECKasi MOIIHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT HCIOJB3YEeMbIX BEJIMYMH, WX O0O3HAYCHUS M €IUHUIIBI,
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
KUHETUYECKasi SHEPrus XaOTUYECKOrO JBMXKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUeHUs W EAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEIMYMHY C APYTUMH BEJIMUMHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEeMbIX
BEIIMYMH, MX OOO3HAUYECHMS] M €IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JAaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (PU3MUYECKUE
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3UIUA CHUJI, TPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3nuyaTh 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 IO MCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
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 ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM NPSIMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcHpoBaTh pe3yJbTaThl IMOJYUYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUI B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBCKON U IPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4n
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

peuiaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
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 TIPECTABICHUS YYEOHOW U Hay4YHO-TIOMYJISIPHON MH(POPMAILIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOITYYaEMYI0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJOTHUI;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu 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 pacCHpenessaTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pACCMAaTPUBAEMOM MTPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITXCSI YMCHHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH M
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJEINCH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPHU pPEUICHUU (PU3NYECKUX
3a/ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JEHUCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWs, JACHUCTBHE MArHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
untepdepennus, audpakius W MOOJApU3alMS  CBETa, JAUCHEPCUS CBeETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOpPOJAa, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJEKTPUUYECKYH0  MPOBOJUMOCTb  pPa3IU4YHBIX  Cped) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHOJB3YsAd (U3UYECKUE BEITMYMHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKa, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COTNPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHra, WHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsiii W Cuia TOoKa B TPOIEecce
TapMOHUYECKUX DJICKTPOMATrHUTHBIX KoJieOaHW#, (OKYCHOE pacCcTosHue U
ONTUYECKasl CWJIa JIMH3bI, MPHU ONMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYCCKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3blBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITMYMHAMU;

OMUCHIBATh HW3YyUYECHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3YS
dbu3nyecKkre BETUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, TEPUOJI TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
WCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHWS W CAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUMUNHBIL

aHATM3UPOBAaTh (PU3UUECKHE MPOIIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIeIbHOIO
COEIMHEHUsI MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTEHa miga pororddexra,
3aKOH COXPAHEHHUsI SHEPTUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHECHUSA
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4HCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCJIOBHS (TpaHUIBI, OO0JIACTH)
MPUMEHUMOCTH;

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

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

BBITIOJIHATh HKCIEPUMEHTHI 0 MCCIECAOBAHUIO (DU3NUYECKUX SBJICHUU U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBarh MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (HUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WUYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 1O PE3yJibTaTaM HUCCIICIOBAHMUS;

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

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTh
MOJIy4YEHHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ETOYKY pacCyXIEHHI C OMOpoil Ha HM3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
¢u3nveckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUS y4eOHOW W HayYHO-TIONYJISIpHON MH(pOpMAIMU, TOJTYYSHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATH MOJIy4aeMyl0 HH(POPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

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

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHHUS 370POBbsSl U COOJIIOIEHUS HOPM 3KOJOTHYECKOTrO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PANMOHAIBHO PACHpPEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, a€KBAaTHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3/iejioB U TeM

dyeKkTpoHHbIE (LM POBbLIE)

Ne ni/m Konrpoabnbsie IIpakruuyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
o
1.1 VISHIEA T METOABT HAYHHOTO 2 https://m.eds00.ru/AVIAWVNQO
HO3HAHUSA
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo.ru/SN02MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 1 1 https://m.edsoo.ru/8B6NRCXHA7
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
o ) .
3.1 CHOBBL MOTCKYIHPHOTKHHETIACUROR 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOPHUH
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 IPETATHbIC COCTOAHILT BEMeCTRa 5 https://m.eds00.ru/HSM355JCH
®dazoBbIE TEPEXOBI
Hroro no pazneny 24
Paznen 4. DJIEKTPOINHAMUKA
4.1 DneKTpocTaTHKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 [TocTOSTHHBIN NEKTPUUECKUH TOK. 12 1 1 https://m.edsoo.ru/GEWTDQXWW
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[NPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnbsie IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
M )
11 ATIATHOE Tofe. JIeKIpoMarauia 11 1 3 https://m.eds00.ru/Z2Q390NG8
WUHIYKIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CXATMHECKHE H SICKTPOMBIHITIIRE 9 1 https://m.eds00.ru/3TLNQKPG6
KoseOaHus
59 MexaHuueckue U 3JIeKTPOMarHUTHHIE 5 1 https://m.edsoo.ruMWOT6385V1
BOJIHBI
2.3 Ornrtuka 10 3 https://m.edso0.ru/TUPOIURXM
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cielMaIbHOM Teopun

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCUTCJIIBHOCTHU
Htoro no paznemny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/SWOVAWQRS
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.eds00.ru/97MC9DZXQ
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Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

[NPOTPAMME

5.1 ‘ DNIEMEHTHI aCTPOHOMUU U acTpohU3UKH 7 ‘ https://m.edsoo.ru/3EODEKXI9
Wroro no pazueny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 ‘ O06o0matroiiee MOBTOPEHUE 4 ‘ https://m.eds00.ru/O2JEGZCIM
Hroro no pazneny 4
[ToBTOpEHME 3 ‘
OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

moaei

10.2

Y4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM HUIEKTPUYECKUH 3apsal — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuun
CTpPOCHMsI BELIECTBA U  JJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJUHEHHOE ABM)KEHUE, CBOOOJHOE MasieHue
T€d, JABWXKEHHE IO OKPY)XHOCTHU, WHEpLHs, B3aUMOJCICTBUE TEI;
nuddy3us, OpOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJIaXkIeHnHn), TEIJIOBOE€ paBHOBECHE, HCIApEHHEe, KOHJEeHCalus,
IJIaBJI€HUE, KPUCTAJUIM3alUs, KWUIIEHHE, BJIAXHOCTh BO3]yXa,
MOBBIIICHNUE JAaBJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnuchiBaTh MEXaHWYECKOE JIBWKEHHME, UCHOJIb3yd (uznueckue
BEJINYUHBL: KOOPJHMHATA, IIyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CWJIa, WMIOYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMabHasE SHEprus, MeXaHudeckas paboTa, MexaHU4yecKas
MOIITHOCTh; TIPU ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICT
UCIIOJIb3YEMBIX BEJIWYMH, MX OOO3HAu€HUsT M EJAMHUIIbI, HaXOAWUTb
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I U TEILUIOBBIC



10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHsIS KHHETHYECKas DJHEPIrus XaoTHYECKOro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSS JHeprusi, paboTa rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS, IPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3yEMbIX BEJIMYHMH, UX O0O3HAUCHHS M EJAWHUIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIOIINE AAHHYIO PU3HUUECKYIO BETHUHUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh H3y4YeHHBbIE JJEKTPUUECKHE CBOWCTBAa BEIIECTBA U
JNEKTPUYECKUE  SIBIICHUS  (MPOILECCHI), HCIONB3ys  (hU3HYECKHe
BEJINYUHBI: NEKTPUYECKUN  3apsl, AIIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh MOTEHILUAJIOB;, MpH
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYCHHS W CJWHUIIBI;, YyKa3blBaTh (OPMYIIBI,
CBS3BIBAIOIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYNHaMN

aHaJIM3UpoOBaTh (PU3MUYECKHE MPOLECChl M  SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLMUIIBL: 3aKOH BCEMUPHOTO TsArotenus, |, 1l
u Ill 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUYECKON IHEpPIruH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHLUI CYNEPIIO3ULIUN CUJI, TPUHLIUIT
paBHONpAaBUsS HMHEPLUUAIBHBIX CHUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHHsS BEILIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPruu TEIUIOBOTO JBUKEHMSI MOJIEKYI C
aOCOJIIOTHOM TEMITepaTypoil, MEepPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH Kynona; npu sToM
pa3nuyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBACHATh OCHOBHBIC MPHUHIUIBI JCUCTBUS MAIIWH, NMPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3ivyarh YCJIOBHUS HX O€30MacHOro

HCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIE0BaHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIPU
5ToM (GOopMYIHpPOBaTh NpodJIeMy (3alady) MW THIOTE3y Yy4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEAJIOKEHHOTrO

00opynoBaHusl, MPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB mpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U



HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMHU BEJIMYMHAMH C
HCIIOIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3ybTaTaM UCCICIO0BaHNA

CobmromaTh mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIIEIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C HUCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaAHUS

10.13

Pemate pacuérHble 3aa4M ¢ SIBHO 33JaHHOW (DPM3MYECKON MOMEIBIO,
UCHOJb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢du3nyeckre BENMYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
IIpOBOAUTD paCLIéTI)I U OOCHHUBATH PCAJIBHOCTH ITOJYUCHHOI'O 3HAYCHUA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh HpU  pelICHUMM Y4eOHBIX 3aJad  COBPEMEHHbIE
WH(POPMALIMOHHBIE TEXHOJIOTHM JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMi W NPEJACTABICHUS y4eOHOW U HAy4YHO-TIOMYJISIPHOU
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOYHUKOB; KPUTHUUYECKH

AHAJIIU3UPOBATD MMOJIYI4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIAJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B TOBCEAHEBHOU
KU3HH 1 oOecrieueHrs 0€30macHOCTU P OOpaIieHUH ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUSA B Opr>KaIOH_[CI71 cpeac

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paACHpPEneNiTh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTYyallMsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXJIOTO W3 YYaCTHUKOB

IPYIIBI B pEeLIeHHE pacCMaTPUBAEMON MTPOOIEMBI



11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBanusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(hopMUPOBAaHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKOMN JESITEIBHOCTH

JFO/IEH, IETOCTHOCTD U €IMHCTBO (PU3NUECKOI KapTHHBI MUPa
VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOZEIEH:
TOUEYHBIN AIEKTPUUECKUI 3apsij, AAepHas MOJENIb aTOMa, HYKJIOHHAas

MO/IEJIb AaTOMHOTO SiApa MPH peIIeHNH (pr3nIecKux 3aaad

11.3

11.4

Pacnio3naBate ¢u3uueckue sBICHUS (MIPOLECCH) U OOBICHATH UX HA
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM M  KBaHTOBOH  (pusuKw:
JIEKTPUYECKAsT TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JICHCTBUS ~ TOKa,  B3aMMOJICHCTBHE  MAarHHUTOB,
ANICKTPOMArHuTHAs MHAYKIMSA, JCHCTBUE MArHUTHOTO TIIOJIsi Ha
MPOBOJHUK C TOKOM U JIBIXKYIIMWCS 3apsij, 3JIEKTPOMAarHUTHbBIE
KoysieOaHWsT W BOJHBI, MPSIMOJMHEHHOE pacIpOCTPaHEHUE CBETa,
OTpaXEHWe,  MpeJoOMIICHHE, HHTeppepeHuus, auppakiuus ¢
NOJISIpU3AlMsl CBETa, MUCIEPCHs CBeTa, (OTOAICKTpUYecKuit 3ddekr
(potoaddexrt), cBeToBoe AaBleHHE, BO3HMKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa  BOJOpPOJA, ©CTeCTBEHHass M  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

OmnwuceiBaTh  W3yu€HHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTD Pa3IMUHBIX
Cpel) U DJIEKTPOMAarHWTHbIE SABJIEHUS (MPOLIECCHI), HCIOJIb3Ys
¢usznyeckue  BEIMUYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnumanoB, JJC, pabora Toka, MHAYKIMS MarHHUTHOTO
nonsi, cuima Awmmepa, cuina JlopeHna, HMHIYKTUBHOCTh KaTyIIKH,
SHEpPrus 3JEKTPHUUECKOT0 M MArHMTHOTO MOJeH, Mepuoj M yacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
TapMOHUYECKHAX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHHE M ONTHYECKas Cuja JIMH3bI, NPU OMUCAHUM MPABUIBHO
TPaKTOBaTb (PU3MUYECKUI CMBICT HCIOJIB3YEMbIX BEIHYMH, HX
0003HAaYeHHUsST W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJTMUUHY C APYTUMHU BETMYUHAMU



11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHLIX BOJIH, JJIMHA
BOJIHBI M YaCTOoTa CBE€TA, SHEPrusd W HMIIYJIbC (bOTOHa, nepuong
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHHUU
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCJIMYUHY C APYT'UMHU BCIWMYHMHAaMM, BBIUYUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICOBATEIBHOTO M TMAapajUIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J1€KTPOMAarHUTHOM WHAYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXPaHEHUs
UMITYJIbCA, 3aKOH COXPAaHEHUS OJCKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHGHHUs  MAacCOBOIO  YHWClIa, TMOCTylaTel  bopa, 3aKkoH
palMOaKTUBHOTO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHMIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpPAa HWHAYKIUMKW MArduTHOI'O II0JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa Hn CHJIbI HopeHua

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIE0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
sToM (opmynaupoBaTh MpobiaeMy (3agady) W THUIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMYJ'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJINMYHH, IIPU 3TOM BI>I6I/IpaTB ONTUMAIIBHBIM CIIOCO0 HU3MCPCHHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HUCHOJIH30BAHUEM
NpSAMBIX ~ M3MEPEHUH; TMPU ITOM KOHCTPYHUPOBAaThb YCTAHOBKY,
(¢uKkcupoBaTh pe3yJabTaThl IOJTYYEHHOH 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYUH B BUJE TaOIMIl U TpaduKOB, AeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICI0OBaHUA

CobmomaTh mpaBuia Oe30MacHOro Tpyna MpH  [POBEIECHUU



UCCIIEIOBAaHUH B paMkKax y4eOHOTO DSKCIEpPHUMEHTa, YyueOHO-
HCCJIEN0BATENbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U Ja0OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTOJB3ysl (PU3MYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHaIm3a
yCIOBHS  3a/la4d  BBIOMpaTh  (PU3MUECKYIHO MOJECb, BBIIACIATH
¢du3nueckrue BENMWYUHBI B (HOPMYIIBI, HEOOXOTUMBIC TSl €€ pelICHHS,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HAYCHHS

(bu3nYecKOil BETUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBbIE  3aJauu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMIOUYKY PACCYXKICHHM C OMOpPOil HA H3y4CHHbIE

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

Hcnonp3oBaTh mpu  pemieHUd yueOHBIX 3aJad  COBPEMEHHbBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOWCKA, CTPYKTYPUPOBAHWSI,
WHTEPIpPETAIlMd M TPEJCTABICHUS Y4eOHONW W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLINY, MOJYYEHHON U3 Pa3NUYHBIX HUCTOYHHMKOB; KPUTHYECKHU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIlIUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30IMaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TIpUMEpPHI BKJIAJa POCCUHCKUX M 3apYOCIKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
XKHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

cOOJIIOACHHSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpY Katollel cpefie

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUIAaHUpOBaTh ~ pabOTy  Ipymmbl,  PALMOHAIBHO  pacHpeAessTh
0053aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIOr0 M3 Y4YaCTHUKOB

TPYIIIBI B PELIEHUE paccMaTpUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Koxa npoBepsiemoro
pasaena JJIEeMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHN A

11

1.2

®usuka — Hayka o npupoae. Hayunbie
METO/Ibl IO3HAHUS OKpYykarouiero mupa. Poib
JKCIIEpUMEHTA M TEOpUH B  IIpouLecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUH H
npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TeOpuH. ['paHULIBI TPUMEHUMOCTH
(buznuecKux 3aKOHOB. [Tpunamn
cootBeTcTBUs. Poinb u Mecto ¢usuku B
(hopMupOBaHUH COBPEMEHHOM HAay4YHOH
KApTUHBI Mupa, B MPaKTUYECKOU

NESITENbHOCTH JIIOIEN

MEXAHUKA

2.11

212
2.1

2.1.3

KNMHEMATHUKA

MexaHn4eckoe ABHKEHHE. OTHOCUTENBHOCTh
MEXAaHHUYCCKOT'O ABHIKCHUA. Cucrtema orcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIMH HAa OCHU
CHUCTEMBI KOOD/IMHAT. Crnoxenue

MIEPEMELLEHUH U CTI0KEHUE CKOPOCTEN

PaBromepHOE 51 PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBUKCHUE. I'paduxu
3aBUCUMOCTHU KOODPJMHAT, CKOPOCTH,
YCKOPEHMH, IIyTH " IepeMeeHus

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHU




2.2

2.14

2.15

2.1.6

2.1.7

CBobOomHoe majgeHue. Y cKopeHrue CBOOOHOTO

magcHus

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue YCTpOMCTBA: CIUJOMETP,
JBU)KEHUE CHApAJZIOB, LECMHBIE U PEMEHHBIE
nepeaadn

IIpakTuueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, NPOUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
IIPOMEKYTKA BPEMEHU IPU PaBHOYCKOPEHHOM
JBH)KEHUU C HAYaJbHOM CKOPOCTBIO, PABHOM
Hym0. V3yueHne ABMKEHUs IIapuKa B BSI3KOU
JKUJIKOCTU.  M3ydeHuwe  JIBWIKEHHS  Tela,

6p0H_IeHH01"O TOPU30OHTAJILHO

JMHAMUKA

2.2.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHUJI

Bropoii 3akoH HproToHa nms MarepuanibHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(MUCO). Tpermit 3akon Herootona ans

MaTCpHaJIbHBIX TOUCK

2.2.4

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsSHKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHuUs
CKOJIbKEHUS M CWJIa  TpPEHUs  IOKOS.

Koaddumnment tpenns. Cuna conmpoTUBICHUS



IpH ABUKCHUU TECJIa B X KUAKOCTH HUJIM T'a3C

2.2.7

2.2.8

2.2.9

[loctynaTtenbHoe W BpallaTeIbHOE JBUKECHHUE
abCoJIIOTHO TBEPOTO Tena

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpAIlEHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO

tena B 1ICO

Texunyeckne YCTpOfICTBa: IMOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue padotel. U3yuenue ABUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TMOJ
neiicTBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jaedhopMupyeMol TNpyKWHE W PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX JjJeopmarum.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJIa, UMCIOIIECTO OCh BpalliCHUSA

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

2.3.1

NMmnynsc mMarepuanbHOM TOYKH, CHUCTEMBI
MaTepHUaJIbHBIX ToueK. VMmynbc cuiasl u

HU3MCHCHHUEC UMITYJIbCA TCJIa

2.3.2

2.3.3
2.34

2.35

2.3.6

3akoH coxpaHenuss umnyiasca B HCO.
PeakTuBHOE NBMKEHNE

Pa6ora cuibl

MOoWHOCTh CHIIBI

Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
Teopema 0 KHHETUYECKON PHEPTUU
[lorenumanenas odHeprus. lloreHumanbHas
SHEPIUs yIpyro ne(popMUPOBaHHOM
npyxuHsl. IloTeHunanbHass dSHeprus Tena

BOJIM3U TOBEPXHOCTH 3eMIIU

2.3.7

HOTGHHI/IaJ'IBHI)Ie N HCMOTCHLHAJIBHBIC CHIIBI.
CBs3b pa6OTLI HCIIOTCHIUAJIBHBIX CHI C
U3MCHECHUCM MEXaHUIECKOM SHEPIrun

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKON YHEPTrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHu4eckue yCTpOMCTBA: ABUKEHUE PaKeT,

BOJIOMET, KOIIEp, MPYKUHHBIA TUCTOJIET

[Ipaktrueckue pabotel. HM3yueHue cBs3M
CKOpPOCTEM Tel IMpu HEYNpPyroM yaape.
UccnenoBanme cBsA3M  pabOThl  CHIIBI €

H3MEHEHHEM MEXaHHMYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KMHETUYECKOU TEOPUM

311

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHnoBckoe
neuxenne. [luddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mogenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJICIICH

3.13

3.1.4

Macca wMonekyn. KonudecTBo BemiecTsa.
[Tocrosinnas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama temneparyp Lenscus

3.15

3.16

3.1.7

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJICAIIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOM DHEPIUU TEIUIOBOTO JBHKCHHUS
yactul rasa. [Ilkana remneparyp Kenbuna
VYpaBuenne Knanelipona — Menzaeneesa.

3akoH JlanpTOHA

3.1.8

I"azoBbie 3akoHBI. M30mpo1IECCHl B WI€ATTBHOM
rase ¢ IOCTOSTHHBIM KOJIWYECTBOM BEIECTBA:

U30TEpMa, U30X0pa, H300apa

3.1.9

Texnuueckune YCTpOMCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTel. M3mepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. MccinenoBanue
3aBUCUMOCTH MEXKIy IapaMeTPaMU COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJINMHAMMKNA

TepMmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ H3MEHEHNS

KonunuectBo Ternotel u paborta. BuyTpeHnss

OHCPIUsa OAHOATOMHOI'O NUACAJIBHOI'O Ira3a

3.2.3

Buapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIIUS, M3Iy4YeHHe. TernoéMKOCTh Tena.
VYnenbHas TeIIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IPH TCILJIONEpCaaquc

3.24

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKuU. [IpuMeHnenne
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
u3omnpoueccaM. 'paduueckast UHTEpIIpETAIISL

paboTHI Ta3a

TernnoBbie MarmHbl. [IpUHIUIBL  ACHCTBUS
TEIUTOBBIX MammH. [IpeoOpazoBaHus SHEPTHH
B TEIIOBbIX MammHax. Koaddumment
none3noro  geiicteus  (manmee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOJIUHAMUKH.
HeoOpaTtumocTs  mporeccoB B MPHPOJE.
TerutoBble JBUTATEIH. OKOJIOTHYECKHE

MpOOJIEMBI TETIIO3HEPTETUKH

3.2.7

TexHuueckue YCTPOMCTBA: JBUTaTEIb
BHYTPEHHETO Ccropasus, OBITOBO

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padbotsl. 3MepeHue yaenbHOH

TEIIOEMKOCTH

3.3

AT'PETATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

33.1

[TapooGpazoBanue u koHaeHcauus. Vcnapenue



u KHUIICHUE. VY nenvHas TEIUIoTa
napooOpazoBaHusi. 3aBUCUMOCTb TEMIIEPATypPbl

KHIICHHUA OT JaBJICHUSA

3.3.2

3.3.3

AOcCo0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

BO3Ayxa. HachllieHHbIH nap

Teépnoe TeJIo. Kpucrannnueckue u
amMopdHble Tena. AHU3OTPONHUS  CBOWCTB
KpHUCTAIJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepUallbl

3.34

3.35

3.3.6

3.3.7

IInaBneHne W KpucTalUM3auusd. Y IeNbHAs
TerioTa mwiasiaeHus. Cyonumanus

VYpaBHeHHe TEII0BOro H6anaHca

TexHudyeckue yCTpOMCTBA: THUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIHH
IIOJIy4YEHUSI COBPEMEHHBIX MaTE€pPUAJIOB, B TOM
4lCJIe HAHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUU

IIpakTuueckue paboTHI. H3zmepenne

BJIAJKHOCTH BO3aYyXa

SJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

41.1

412

413
41.4

4.1.5

Onektpuzanys Tea. DneKTpudeckui 3apsi. JBa
BUJ1A DJIEKTPUUECKUX 3apsIIOB

[IpoBoaHMKH, TUDIIEKTPUKU u
MIOJIYTIPOBOIHUKH

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
Bsaumonericteue 3apsnoB. 3akoH Kynona
DnexTpuyeckoe moJie. Hanpsxéanocts
3JIEKTPUYECKOIO TIOJIAL. [TpuHIHN

CYNEpIIO3UINHU. JInHumn HaHpH)KéHHOCTI/I

QJICKTPHUYCCKOI'O I10JIA

4.1.6

4.1.7

PaGora cmi ANEKTPOCTATUYECKOTO  TTOJIS.
Ilorenuuan. Pa3HocTh MOTEHIINAIIOB
[IpoBOIHUKKM M IHUAJIEKTPUKH B MOCTOSHHOM

QJICKTPUICCKOM II0JIC. I[I/IC-)HGKTpI/I‘ICCKaH




IpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpencarop.
4.1.8 DNeKTpOEMKOCTh  IUIOCKOTO  KOHJICHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOII,
419 JNEKTPOMETP, AJIEKTPOCTaTUYECKas 3aluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTrueckue paboTHI. Nsmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CyHICCTBOBAaHUA IOCTOAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mctounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
423 DJEeKTpUYECKOe COIMPOTHUBIICHUE. Y IEIBHOE
o COINPOTHUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuieIbHOE,
o CMEIIaHHOE COCTMHEHHE TIPOBOTHIKOB
Pabota snexTpudeckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenua
4.2.6 MONIHOCTB TEKTPUIYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — IC) u
427 BHYTPEHHEE CONPOTHUBIICHHE HCTOYHHKA TOKA.
o 3akoH Oma i1 TOJNHOM  (3aMKHYTOI)
anekTpuueckoi renu. Kopotkoe 3ambikaHue
DeKTpoHHas MIPOBOJMMOCTH TBEPABIX
128 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHUS
o METaJIOB oT TEMIEPATypPHI.
CBepXIpoBOINMOCTh
429 OneKkTpryecknii TOk B Bakyyme. CBOMCTBa
o ANEKTPOHHBIX MYYKOB
4.2.10 [MonynpoBonuuku. CoOOCTBEHHASI U TPUMECHAS




4211

4.2.12

MPOBOAUMOCTb TMOJYNPOBOJIHUKOB. (CBOWCTBa

p-n nepexoxa. [TomynpoBoIHUKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JUCCOLIALHS.

DIIEKTPOJIN3

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOsITeIbHBIE U HECAMOCTOSITEJIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSTENBHOTO

paspsaa. Monnus. [1nasma

4.2.13

Texnuueckue YCTPOMCTBA: aMIIepMeTp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC npuOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTHUBIICHUS, BaKyyMHBIN OUOI,
TEPMHUCTOPBI u (boTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auona, raJlbBaHUKa

4.2.14

IIpakTuueckue paboTHI. N3yuenue
CMEIIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

N3smepenne OJIC wucTOYHMKA TOKa U €ro
BHYTPEHHEro comnpoTuBieHus. HabOmoaenue

QJICKTPOJIMN3a

11 KJIACC

Kon Koanposepsiemoro

pa3aesia 3JIEMEHTA

IIpoBepsiemble 371eMeHThI COACPKAHNUS

4 SJIEKTPOAMMHAMUKA
MATHUTHOE IT1OJIE. SJIEKTPOMAT'HUTHA S NUHAYKIUA
TlocTosHHble MarHuThel. BzaumojnenctBue
431 IIOCTOSIHHBIX MarHUTOB
43 MarnutHoe mosie. Bekrop MarHuTHOU
vHAyKUMKA.  IIpyHnun  cynmepnosunuu.
4.3.2 Jluauu wmarHuTHOW wuHAyKuMu. Kaprtuna

JUHUM  MArHUTHOM  MHAYKIUU  TOJA

IIOCTOSIHHBIX MarHuToOB



MarauTHoe IIoJjie MNpOBOAHUKA C TOKOM.
KapTI/IHa JIMHUAM TTOJIS JIMHHOI'O IIPAMOTIO

MIpOBOAHMKA MW 3aMKHYTOI'O KOJbLCBOI'O

433 MPOBOJHHMKA, KAaTyIIKM C TOKOM. OIBIT
Opcrena. BzanmoaeiicTBue NpoOBOJHUKOB C
TOKOM
434 Cuita AMniepa, €€ MOJyJIb U HAallPaBJICHUE
Cuna JlopeHiia, €€ MOAYJIb U HallpaBJICHUE.
JIBro>keHue  3apspKEHHOM — 4acTUUBl B
435 OJTHOPOJHOM MarHuTHOM 1one. Pabota
cuibl JIopeHua
4.3.6 SIBneHune HINEKTPOMArHUTHON MHAYKITUU
4.3.7 [ToTox BekTOpa MarHUTHOW MHIYKIIUH
OJ1C unaykuuu. 3aKOH 31€KTPOMarHUTHOM
4.3.8 naaykuuu dapanes
BuxpeBoe »snextpuueckoe rmone. IJ[C
WHIYKIUA B TPOBOJHUKE, IBHKYIIEMCS
439 MOCTYIATEIbHO B OJHOPOIHOM MAarHUTHOM
noie
4.3.10 [IpaBusno Jlenna
NHnykTUBHOCTD. fIBI€HHE CAMOMHIYKIUU.
43.11
O/1C camOUHIYKIIUT
DHEprusi MarHUTHOTO TOJSl KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHudeckne  yCTPOMCTBA:  MOCTOSIHHBIE
MAarHUThI, AIIEKTPOMAarHUTHI,
4.3.14
AJIEKTPOIBUTATETb, YCKOPHUTEIH
AIIEMEHTaPHBIX YaCTHII, MHAYKIIMOHHAS T1€Yb
[IpaxkTrueckue paboTHI. N3yuenne
MarHMTHOTO TIOJSi KATYIIKH C TOKOM.
4.3.15 UccnenoBanue AeHCTBUS  MOCTOSIHHOTO

Mar"HurTa Ha paMKy ¢ TokoM. HMccnenoBanue

SABJICHUSA 3JICKTpOMaAr HUTHOM HHAYKIIUU




5 KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

KonebarenvHass cucrema. CBoOOIHBIE

kojieOanus. ['apMoHuueckne KoyieOaHuUs.
511
Ilepuon, wacrora, ammumTyga u ¢asza

KoJIeOaHui

[IpyxuHHbId MasgTHUK. MaremaTuyecKui
5.1.2

MasATHHUK

YpaBHeHHE TapMOHHYECKUX KOJICOaHUH.
5.1.3 Kunematnueckoe " TUHAMHYECKOE

OMMCAaHME KOJIEOATEIBHOTO IBUKECHUS

[IpeBpamienue SHEPTUH npu
rapMOHMYeCKUX  KonebaHusix.  CBs3b
514 aAMIUIUTY/IbI KoneOanuii UCXOIHON
BEJIMYMHBI C aMIUTUTYJaMH KoJieOaHWi e

CKOPOCTH U YCKOPCHU

Konebarenbubiit  koHTYp.  CBOOOIHBIE

5.1 3JIEKTPOMArHUTHBIE KoJieOaHus B
UIeaIbHOM  KOJIeOaTeJIbHOM  KOHTYpe.

>15 AHaNorus MEXAYy MEXaHWYECKUMHU W
ANEKTPOMArHUTHBIMH KOJICOAHHSIMHU.

®opmyna ToMmcoHa

3akoH COXPAaHCHUA SHEPTHUU B UACAIIBHOM

5.16
Kosie0aTeabHOM KOHTYpe

BbIHyX/1eHHBIE MEXaHUYECKHE KOJIeOaHuUs.

Pe3onanc. Pe3onanchHas KpuBasl.
5.1.7

BoeinyxneHnsie JJIEKTPOMAarHUTHHIE

KoJIeOanus.

Ilepemennbii  Tok.  CHHYCOMAANBHBIN
5138

IIEPEMEHHBIN TOK.

MomniHocTb IIEPEMEHHOTO TOKa.
5.1.9 AMIUTUTYIHOE W ACHCTBYIOLIEE 3HAYEHUE

CHUJIBI TOKA W HAITPAKCHUA

5.1.10 Tpanrcdopmarop. [IponsBoacTBo, mepenaya



5.2

U TOTpeOJeHNEe 3IIEKTPUUYECKONH SHEPIHH.
OKOJIOTUYECKUE PUCKU IPU IPOU3BOACTBE
JIIEKTPUYECKON SHEpruu. Kynerypa
UCIIOJIb30BaHUS NEKTPOIHEPIUH B

HOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: celicmorpad,
ANEKTPHICCKHIA 3BOHOK, JIMHUN

QJICKTpoIepcaaqd

5.1.12

IIpaktnyeckue pabotel. MccnenoBanue
3aBHCUMOCTH IEpUOJia MaJbIX KojeOaHWH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpy3a. MccienoBanue nepeMeHHOro Toka B
LEeNU W3 IOCIEA0BAaTEIbHO COECIUHEHHBIX

KOHACHCATOPA, KATYIIKH U PE3UCTOpa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. llepuon.  Ckopocth
pacmpocTpaHeHuss W JUIMHA  BOJIHBIL.

HOHCpC‘IHLIe " IIPOAOJIbHBIC BOJIHBI

Wntepdepenius " audpaxius

MEXaHHNYECCKHUX BOJIH

5.2.3

524

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

Bricota Tona. Tem0p 3Byka

QHCKTpOMaFHI/ITHHe BOJIHBI. YcaoBus
HU3JTy4YCHUA OJICKTPOMAariuTHBIX BOJIH.
Bzaumnuas OpHUCHTalHA BEKTOPOB E, Buvo

B 3J'ICKTpOM&FHHTHOI>i BOJIHC B BAKyyM€

5.25

5.2.6

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHE, NPEIOMIICHUE, MOJSpU3aLIMS,
mudpakius, uHTepdepeHuus. CKOpOCTb
AJEKTPOMAarHUTHBIX BOJIH

Hlkana AIIEKTPOMAarHUTHBIX BOJIH.

HpI/IMCHCHI/IC QJICKTPOMAaroiuTHBIX BOJIH B

TE€XHHUKE U OBITY

5.2.7

HpI/IHHI/IHLI pagruocCBiA3N U TCICBUIACHUSA.



5.3

5.2.8

5.3.1

Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY KaIoLIel cpebl

TexHU4YecKne YCTPOWCTBA: MY3BIKAJIbHBIC
WHCTPYMEHTBHI, YIIBTPa3BYKOBas
JUarHOCTHUKA B TEXHHKE W MEIMIIUHE,
panap, paguonpuéMHUK, TEJEeBU30P,
anTeHHa, Tenedon, CBU-neup

OIITUKA

[IpsiMonuHeitHOEe pacnpocTpaHEHUE CBETa

B OJIHOPOJIHOM cpene. Jlyu ceTa

5.3.2

5.3.3

5.34

5.35

OtpaxeHnue cBera. 3aKOHBl OTPaKEHHUS
cera. [loctpoeHne n300paxeHHil B IJIOCKOM
3epKaiie

[Ipenomnenue cBera. 3aKkOHbBI IPETIOMIICHUS
cBera. AOGCONIOTHBIH noKazareJb
pEeIOMIICHUS

Ionmuoe BHYTpEHHEE OTpKEHHE.
[IpenenbHblid yrosi MOJHOTO BHYTPEHHETO

OTpaXCHUA

HMucnepcust  cBera. CHOXHBII  cOCTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoniue W pacceuBaronIue JUH3BI.
Tonkass nuH3a. DOKYCHOE pacCTOSHUE H
OIITHYECCKas culia TOHKOU JIMH3HI.
[Toctpoenne n3o0paxkeHUui B COOMPAIOIINX
W pacceuBarommx JwmH3ax. @Dopmyna
TOHKOW JIMH3BL. YBEJIHUEHHUE, JaBaeMoe

JIMH30M

5.3.7

HpCI[CJ'IBI NPpUMCHUMOCTH FCOMCTpH‘-ICCKOfI

OIITUKH

5.3.8

WNnrepdepennuss  cBera.  KorepeHTHbIe
HMCTOYHUKHU. Ycenosus HaOII0ACHUS
MaKCUMyMOB " MHUHHMYMOB B
UHTep(EPEHIIMOHHOW KapTHHE OT JIBYX

CI/IH(l)aBHI)IX KOTCPCHTHBIX HCTOYHHUKOB



Hudpakuuss  cBera.  Judpakunonnas
pemérka. YcinoBue HaOMIONCHHS TJIaBHBIX
5.3.9 MaKCHUMYMOB npu naJCHUN
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(PPaKIMOHHYIO PEIIETKY

5.3.10 [Monspuzanus cera

TexHudeckue YCTpPOWCTBA: OYKH, JIyIa,

¢doToanmapar, NPOEKIUOHHBIN ammapar,

53.11 MHUKPOCKOII, TEIECKOII, BOJIOKOHHAsI
OITHKA, T paKIMOHHAS peéTka,
TIOJISIPOH T
[IpakTnyeckne  pabOTHI N3mepenue

nokaszatens npenomieHus. MccnenoBanue
5.3.12

CBOMCTB  HW300pakeHMM B  JIMH3AX.

Hab6mronenue qucnepcuu cBeta

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panunpl NpPUMEHUMOCTH KJIACCUYECKOM
MEXaHHKHU. IToctynarel TEOpun
6.1 OTHOCHUTEIIBHOCTH: MHBAapUaHTHOCTh
MOAYJII CKOPOCTHM CBE€Ta B BaKyyMe,

MIPUHIIUATT OTHOCUTEIILHOCTH DUHINITeHHA

6 OTHOCHUTENBHOCTE OJTHOBPEMEHHOCTH.
6.2 3amensieHue BpPEMEHU U COKpAIlEHUE
JUTUHBI
6.3 DHeprus ¥ UMIYJIHC CBOOOTHOM YaCTHIIBI

CBsi3p Macchl C 3HEpPrued M UMIYJIbCOM
6.4 CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHIIEI

7 KBAHTOBAA ®U31KA
BJIEMEHTBEI KBAHTOBOI OIITUKH

®otonbl. PopMmyina Ilnanka cBsa3u 3HEprun
7.1 7.1.1 ¢boTOoHA C ero 4YacroToh. OHeprus Hu

uMIyibe GoToHA

7.1.2 OTkpeiTHE U HccaenoBanue Gporodddexra.




7.2

7.1.3

7.1.4
7.15

7.1.6

Omeitet - A CroneroBa.  3aKkoHbI
dhoTtodrddekra

YpaBHeHue OUHNITENHA st
dotorddekra. «Kpacnas TpaHuIa»
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHYECKOE IEHCTBUE CBETA
TexHuveckue ycTporcTBa: (HOTOIIEMEHT,
¢doromaTuuk, COJIHEYHAs Oarapes,

CBETOIUO/I

CTPOEHUE ATOMA

721

Mopens atoma Tomcona. OnbITEI
Pezepdopaa mo uccneqoBaHnu0 CTPOCHUS

aToMa. HnaHeTapHas{ MOJCJIb aTOMAa

7.2.2

[Toctynater bopa. H3znyuenue u
norjomeHue (GOTOHOB TpU  TEPEXoie
aToMa C OJHOTO YpOBHSI DJHEPrud Ha
npyroil. Buasl cnektpoB. CriekTp ypoBHEH

SHEPruM aToMa BOJIOPOa

7.2.3

724

BonHoBble cBoiicTBa yactul. BomHbl 1€
bponns. KopnyckynspHo-BOIHOBOMI
nyanusM. Judpakuus 2JIEKTpOHOB Ha

Kpucrajuiax

CrooHTaHHOE U BBIHYKACHHOC H3JTYYCHHUC.

VY cTpoicTBO U PUHLIKIT pabOTHI Jiazepa

7.2.5

7.2.6

TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIN

KOMITBIOTEP

[Ipaktuuyeckne  pabotel.  Habmionenue

JMHENYaToro CreKkTpa

7.3

ATOMHOE AP0

7.3.1

7.3.2

Mertoasl HAOMIONEHUS W PETHCTPAIUU

QJICMCHTAPHBIX YaCTUI]

OTKpBITI/Ie PaauOaKTUBHOCTH. OnbITH




Pesepdopna mo ompeneneHuo cocTaBa
paguoakTHBHOrO  m3iaydeHus. CBoiicTBa
anb(da-, OeTa-, raMma-u3TydeHus. BrusHue

PaaAuOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

OTkppITHE  NOPOTOHAa W HEUTpOHA.

Hyxnonnas monens siapa ['elizenbOepra —
7.3.3

HBanenko. 3apsan sapa. MaccoBoe 4uciio

sapa. M3oronsl

Anwda-pacna. DNEeKTPOHHBIH "

MO3UTPOHHBIN OeTa-pacmaj. l'amma-
734
U3ITyYEeHHE. 3aKkOH  PaJMOAKTUBHOIO

paciaga

235 OHeprusi CBSI3W  HYKJIIOHOB B  sIpe.
- SAnepusie cunbl. Jlepekt Macchl siapa

Snepubie peakuuu. JleneHWe W CHHTE3
7.3.6
saaep

SnepHsiii peakTop. TepmosiiepHbIit

cuHre3. [IpoGneMbl M HEepCHEKTHBbI
7.3.7

SIIEPHOM  DHEPreTUKU.  DKOJIOTMYECKUe

ACIICKThI HI[GpHOfI SHEPICTUKHA

OnemeHTapHble  yacTulbl.  OTKphITHE
7.3.8 MO3UTPOHA. dyHaaMeHTaIbHbIE

B3aUMOACUCTBUS

TexHnueckue  yCTpOHCTBa:  JTO3UMETD,
7.3.9 kamepa Bunbcona, snepHblii peaxTop,

aToMHast 6oMba

IIpaktuyeckue pabotsl. HMccienoanue
7.3.10 TPEKOB YaCTHIL (o TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKHA

Bun 3Bé3nnoro neba. Co3Be3nus, spKue
8.1
3BE3/1bI, TUTAHETHI, UX BUIUMOE JIBUKCHHE

Conneuynas cucrema. IlmaHeTsl 3eMHOM
8.2

TPYIIIIGI. IImaneThI-THTAHTEI u nux



8.3

CIyTHUKH, KapJIMKOBBIC IUTaHETHI. Maiibie
tena COJIHEUHOU CHUCTEMBI
Connne, ¢otochepa wu  armocdepa.

CoiHeuHas akTUBHOCTH

8.4

Nctounuk sneprun CosHua u 3B€371

8.5

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTh, PaJHyC, TEeMIIepaTypa,
ux B3aUMOCBSI3b. Jwnarpamma
«CTIEKTPATBHBIA  KJacC — CBETUMOCTHY.
3BE3MBI  IVIABHOH  ITOC/ICIOBATEIILHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTB» JUIS

3BE37] TTIaBHOM IOCICA0BATECILHOCTH

8.6

Buytpennee CTpoeHue 3BE3.

CoBpemMeHHbIE MIPEICTaBIICHUS o)
MIPOUCXOXKICHUH U dBoJtonuU CoJHIa U 3BE3I.

Jrarbl JKU3HA 3BE3]1

8.7

8.8

Mneunsii  Ilyre — Hama I'anakrtuka.
CnupanbHasgs  crpykrypa  [amaktukw,
pacupenenenue 3BE3N, Ta3a W IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuke. Ilnockas u  chepuueckas

noacucTeMsl I ajJakTuKu

Tunel ramaktuk. PamuoranakTuku U

KBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

8.9

Bcenennas.  Pacmupenune  BceeneHHOM.
3akon Xa00ma. PasOeranue ranakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bonbmoro B3peiBa. Mogens  «ropsuyen

Bcenennoi». PenukroBoe nzinyueHue

8.10

Macmrabnass  cTpyktypa  BceneHHoil.
Meraranaktuka. Hepeménnsie npoGiiemsbl

aCTPOHOMHHU
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