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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPEOOBaHUI K pe3ysibTaram
OCBOEHHUSI OCHOBHOW 00Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIUUA TIpernoJilaBanusi ydyeOoHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickon denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarenbHbIe MPOTPAMMBI.

Conmepxanue mporpaMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHONW KapTUHBI Mupa oOyuwatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3YYEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKHU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJlaM O0yUYeHUS;

e cojepkaHue yueOHOTO mpenMera « Pu3nkay 1o rojgaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAaX NPUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. IkoapHBIN Kypc PU3NKU — CHCTEMOOOpa3yoni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTuKH, TPAHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIy4YeHHUS HOBBIX MAaTE€pHaJIOB C 3aJlaHHBIMU CBOWCTBAMHU W JIPYTHX.
N3yyenue (PuU3MKM BHOCHUT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHME YMEHUN NPUMEHSTh
HAYYHBI METO]I TO3HAHMSI IPU BBITMOJHEHUH UMH Y4€OHBIX UCCIICIOBAHUA.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pa3eioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HEW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Beaymum B Kypce sBIsSeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

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

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a TaKXe O00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (hU3MUECKUEe TeopuH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI OMUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUNH U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOJAX0 B Kypce (U3UKU PEean3yeTcs MpPexie
BCEro 3a CUET OpraHU3alyd SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — DOTO HCHOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIabOPaTOpPHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
NpaKkTUYECKUX padoT. BhigeneHne B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W  OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HWCXOMs W3 OCOOCHHOCTEW IUIAaHWPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaroImMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIIEIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAaHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PEHICHUIO PACYETHBIX M Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 111 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBJISIIOTCS 3aJayu C SIBHO
3aIaHHON (PU3UYECKON MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeia Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
XKU3HHU, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMd MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu OI'OC COO k MarepHaibHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTro mporecca 0a30BbId ypOBEHb Kypca
(bU3UKK Ha YpPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKU AOMKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHUpPYETCS B COOTBETCTBHM C
OPUHIAIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH M OOECTeunBaeT MOCTaHOBKY
NEPEYUCIICHHBIX B TporpaMme MO0 (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  W3yYaeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe 00OpymOBaHME [UIsI YUYEHWYECKUX MPAKTUYECKUX pPadOT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0O€CredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTENHLHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

o (dopMupoBaHHEe WHTEpeca M CTpEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE HMX MHTEIUICKTyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DPU3UKH;

e (opmupoBanue yMmMeHUN OOBSACHATH SBICHUS C HCIOJIB30BAHHEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHne 3TUX Lened oOecreynBaeTCsl pelieHueM CIeAYIOUINX 3a1ad B

nporecce u3ydeHus Kypca GU3NKU Ha YpOBHE CPEHEro 001ero oopa3oBaHus:



e TMpUOOpETeHHME  CUCTEMbl  3HaHUKW 00  0o0mWMX  (UBHUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3znyeckoil MOAENbI0, 3aJad, MOJApPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3faHue GU3NUecKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TOHWMaHWEC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX TMPOIIECCOB, X BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHWPOBAHUS U MPOBEACHUS
(GU3UYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuu HHGOPMAIIHH,
OTIpEIeNICHNS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yIIbTaTa;

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

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B HEJENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYUTENb [EJaeT BBHIOOD
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYAIbHBIX
0COOEHHOCTEN 00yUaroIuXCsl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcepuMeHTa W TEOPMU B MPOILECCE TMO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckne 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Ponp u mecto ¢uzuku B GOpMUPOBAHUU COBPEMEHHOW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJloroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeitHoe  aBWKeHHE. [[BUKEHHME  MaTepUAIIbHOW TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICMTHbIC U PEMEHHBIC TIEpEeayHu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSIMH, MPOHMJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM INIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKEeHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Ttsoxectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoipxeHus, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeaIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHH4eckrue YCTpOMCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUS TBEPAOTO Teia. Byl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxkeHUus Opycka o HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HUccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiipl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOU YHEPTUU.

[TorennuanbHas DHEPTHU. [TorenumanbHas DHEPIUs YIIPYro
nedhopmupoBaHHoi  npyxkuHbl.  [loTeHlManpHass  SHEprust Tejaa  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. uddysus. Xapakrtep IBUKEHUS U
B3aUMOJECUCTBUS 4YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [locTtosiHHas ABoraapo.

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



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEll KWHETUYECKOW SHEpruu TEIIOBOro JBMKeHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnpeiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO rasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAsI 3HEprus TEPMOJMHAMHYECKOU
CUCTEMBI U crIOco0bI €€ n3meHeHus. KonnuectBo TemioTsl U pabota. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mporecce. l[lepBhiii 3aKOH TEPMOJAMHAMHUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJIWHAMUKH K m3omporeccaMm. ['paduueckas
UMHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatuMocTh IPOLIECCOB B MIPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEMCTBUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nericTBus TemioBod MmamumHbl. I{ukn KapHo m ero ko3pduimeHT IoIe3HOro
JNENUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: JBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOIWIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIUH (TeMIIepaTypbl) Tela Py TeIuionepeiaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcalus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npv moHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

HaOnronenune HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzanus Tel. ODJEKTpUYeCKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAa0B. IIpOBOOHUKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe 1nose. Hanpsoxk€HHOCTh 3yeKTpuueckoro mojs. [IpuHuun



CYyNEPHO3ULINU HIEKTPUUYECKUX Toei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
OJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmuman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnexkrpuyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOpa.

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

DONEeKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEMu.

DNEKTPUYECKOE COMPOTUBICHUE. Y AENbHOE CONPOTHBICHUE BEUIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOITHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIAasi CUja U BHYTPEHHEE CONPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 oJHOM (3aMKHYTOM) 3JIeKTpudecKoi enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u NpUMEcCHasT  MNPOBOJUMOCTD
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCcKuid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIEKTPOIIN3.



OnekTpudeckuii TOK B razax. CamMOCTOSITEIBHBIH W HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN U0/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOABWXKYIIEH CHIbl. KoOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomol

N3yyeHnue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

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

HaoGmroienne amexTpoimsa.

MesxknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qunueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNUE, MOIEIIb, U3BMEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0osia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJIOB, JJIEKTPOJWUTHYECKAs IUCCOLMALMA,
rajJbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEBHBIE PUOOPHI, FalbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOWH. [IpyHIMOD cyneprno3unuu
MAarHATHBIX TOJIeH. JINHMM MarHUTHOM WMHAyKUMW. KapTuHa NWMHWANA MarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa JnMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonericTBre npoBOJHUKOB €
TOKOM.

Cunia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJABMXKYINAsA CHIa HWHAYKOHH. 3aKOH 3JIEKTPOMATrHUTHOU
nHaykunu @apanes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBMXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHIYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUL, MHAYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD 3JIEKTPOJABHKYILIEH CHIJIBI MHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOI'O MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbIE KONEOAHUA

KonebarenpHast cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJI€OaHMU.
["apmonunyeckue konedanus. [lepumon, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaTremMaTH4eCKU MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu Npy raApMOHUYECKUX KOTICOAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux Kojie0aHusX. BeIHYK/IEHHbIE MEXAHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMAAQJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKCHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE 2IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

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



Habnronenue 3aryxarommx KoJieOaHui.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Habnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

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

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM W3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepentus u qudpakius MEXaHUYECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkana 351€KTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIUILIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakeHus: U NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pEe30HAHC.

HaGmoneHue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJIeOaHMIA.



HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpaXkeHue,
peroMIICHUE, TONSIpU3aLus, JUPPaKIHs, UHTEpPEepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CrioxxHbIi cocTaB Oenoro cBera. LIBer.

ColOuparomue u pacceuBaroiiue JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOW JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTephEpEeHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcCIoBUE HAOIIOCHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOMCTBA M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKUMOHHBIA ammapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONTMHEWHOE pacCIpOCTPAHEHUE, OTPAKECHHE M TMPEJIOMIICHUE CBETA.
OnTuyeckre mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpakeHre. MoJielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerne natepdepeHIny CBeTA.

HaOmronenue nudpakiuu cBera.

HaOGmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TPU3MBL.

[Tomy4yeHue cexTpa ¢ mMOMOIIBIO JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



W3mepenne nokasaress NpeoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKpAILCHHE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgean 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdexra. YpaBuenue DiHmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(d(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdh(DEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHuiO 0 -4acTHII.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u moriouneHue
(GhOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyroil. Buiel
crekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IaA.

BousiHOoBBIE cBOliCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HabGnronenue JIMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIIOKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, raMMa-u3ITydCHHS.
BnusHue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eitzenGepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anb(a-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosiaepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKHA. DKOJOTHYECKUE ACIIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTob1 HaOIOIEHUS! M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIe B3auMoieicTBUS. EMUHCTBO (m3nueckoii KapTUHBI MUpA.

TexHU4ecKue yCTpOMCTBAa U MPAKTUUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul

HccnenoBanre TpeKOB YacTUll (IO TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjeMeHTBHI ACTPOHOMHUY U aCTPOPU3NKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMHH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum ConHII@ U 3BE3.
3BE3bI, UX OCHOBHBIC XApAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3JBI TJIABHOM ITOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CTpoeHue



3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3Bodtonnu ColHIa 1
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE H3ydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUIN JJIs1 OTIPE/IeNICHUs] TIOJIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroiee MOBTOPEHUE

Ponr ¢usuku u acTpoOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATUYECKOU c(epax nesTeaIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb (GPU3UUECKOU TEOPHUH
B (GOpPMHpPOBAHUM TPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MUpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKH TOJ00MS TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX (PUryp u 00nEma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpojie, KoJieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOJE, ONITUYECKUE SABJICHUSA B JKUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PpEMIETKH, CHEKTPATbHBIN
aHaJIN3.



l'eocpaghusi:  MarHUTHBIE TIONIOCA 3€MJIHM, 3aJ€KU MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNad, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-neub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune ydeOHOTO Tpenmera «®Du3WKa» HA YPOBHE CpPEIHETO OOIIeTro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro nmpenMera « Pu3nkay JOJKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYyYaroUIuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON NESITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKM 00YyYaIOIIEeTrOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YWJIE€HA POCCUIMCKOT0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TPa)KJaHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aHMOJICMCTBOBATH C COLIMAIbHBIMU HUHCTUTYTaMH B COOTBETCTBHUH C
X QYHKIUMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJIECHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
mpuUCyIero (pu3n4eckoit HayKe;



S) TpyA0BOr0 BOCIUTAHMS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpPIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(bu3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

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

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

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

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOpMyJIMpOBAaTH W aKTyaJIu3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh IEeNH JeATeJIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUSI,
BBISBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYMSI B  PaccMaTpUBAEMBbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHalld3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble uccienoBare/ibCKue 1eiCTBUA:
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIAJICTh HaBBIKAMHU YUEOHO-UCCIIEOBATENHCKON W TPOCKTHOM JESATETLHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIILHOMY ITOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKaHUS, MPUMEHEHHUIO Pa3IMIHBIX
METOJIOB MIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETANNA, TMPEOOPa30OBaHUI0O W TPUMEHEHUI0O B PA3IWYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBIABJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajiavy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJI JIO0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh MapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHWs] 3a7addl  pPe3yJbTaThl,
KPUTUYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIIUSIM, OIIEHUBATH MMPHUOOPETEHHBIHN OITBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKEe B TPAKTUIECKYIO 00JacCTh
KU3HEACATECITbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX YUCOHBIX IIPEIMETOB;

BEIJIBUTATh HOBBIC HJICH, TIPEIaraTh OpUTHHAILHBIC TOAXObI U PEIICHMUSI;

CTaBUTH MTPOOJIEMBI U 3a/1a49H, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora c nundopmanmueii:

BJIaJICTh HaBBIKAMHM TOJyYCHHS MHOOpPMAIUU (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOWCK, aHAJM3,
CUCTEMATHU3AIMI0 W MHTEPIPETAINi0 WHGOPMAIIUK Pa3UIHBIX BHIOB U (GopM
MIPEICTABIICHHUS,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a/lad ¢ CcoOMtoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pecypcocOepeKeHHUs, TPaBOBBIX M OTHYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYSCKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHaYCHUsT HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMATIBLHYIO
dbopMy TIpEICTaBICHHS ¥ BU3yaJTH3aIUH.

KoMMyHMKATHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyallud W CMSATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO HM3JIaraTh CBOK) TOYKY 3PEHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThI;

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

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLICHMBaTh HWJEU C IO3WLHWHA HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1CHCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJIATh MO3HABATENbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKKM U acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTb U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JaCTH
(U3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

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

BJa/J€Th HABBIKAMU  [O3HABATEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBAaHMUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIICHUBATh PUCKM M CBOEBPEMEHHO IPUHUMATH PEIICHUS M0 UX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

IPUHUMATH CeOsl, MOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pPe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIMINOKH.

B mpomecce DOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOIaTr AFOIIHIA
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTHh AaIanTUPOBATHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUHU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ylbTaTbl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (PUBMUECKUX MOJIEIICH:
MaTepuaibHas TOUYKa, UHEpIUaIbHas CUCTeMa OTCUETa, aDCOIIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nIecKux 3aaay;

pacno3HaBaTh (PU3NUYECKUE SBICHHS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



JNEKTPOJAUHAMUKHU: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHENHOE
JBH>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojieiicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHIAPEHUE, KOHJCHCALWs, IJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBHITOM
COCyZ€, CBS3b MEXKAY IapaMeTpaMu COCTOSIHHAS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3MUYECKUE BEITUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIa,
MMIYJIbC TE€Jla, KNHETUYECKas 3HEPrusi, MOTCHUUAIbHAA 3HEPTUs, MEXAHUYECKAs
paboTa, MeXaHWYECKass MOINHOCTh;, MPH ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bU3MYEeCKU CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh HM3YYEHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUA,
UCIONB3Yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKAsT YHEPIUsl XaOTUUYECKOTO JABUKEHUSI MOJIEKYJ, CPEIHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIsI JHEprusi, padora rasa,
KOd(PPUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; IpPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEeMbIX BEJIMYMH, HX
00O3HAaUEHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKYIO BEJINYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBAaTh N3YYEHHBIC JJIEKTPUUECKUE CBOMCTBA BELIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIHUAN, PA3HOCTh MOTEHIIMAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIb3YyEeMbIX
BEIIMYMH, MX OOO3HAUYCHHS M EIUHMIIBI; YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEIUYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUe
3aKOHBI Y TIPUHIIMIIBL: 3aKOH BceMupHOro tsarotenus, I, I1 u III 3akons HeroTOHA,
3aKOH COXPAHCHUS MEXAHWYECKOM JHEPIUM, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NPUHLMUII PABHOIPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUYECKOW HEPTIUU TEIUIOBOTO JABMKEHUSI MOJIEKYJI C
aOCOIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GbOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSTh OCHOBHBIC TPUHLHUIBI JEHCTBUA MAIIUH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCJIOBHsS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopMmynupoBaTh MpoOJIeMy/3aady W THUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEIOKEHHOT0 OOOpYIOBaHUS, MPOBOJIUTH ONBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh W3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAYy  (PU3NYECKHMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKcUpoBaTh PE3yNbTaThl IMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BU/JIE TAOJIUILI U TPapUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIENOBATENbCKOM U IPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOTO
000opy10BaHUS;

pemarb pacy€THhlE 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BBIOMpATHh (PU3UYECKYI0 MOJEINb, BBIIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOJuMbIe JUJIsl €€ pelleHus, MPOBOJUTH Pacu€Thl M OLICHWBATH PEaIbHOCTh
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKOIN BEJINYNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXACHUH C OMOpOM Ha M3YUYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(dbu3uYECKHe SABIICHUS,

UCIONB30BaTh  MpPH  pPELIEHWH  ydyeOHBIX  3aJad  COBpPEMEHHbBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABICHUS YYEOHOW M HAay4YHO-MOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

MIPUBOIUTH MPUMEPHI BKJIaJla POCCHUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
Uit obecrieueHus: 6€30MacHOCTH MPHU OOpalleHUH ¢ MPUOOPaMU U TEX HUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTath B TpyNIe C BBINOJTHEHUEM PA3IMYHBIX COIMATIBLHBIX DPOJIEH,
IUTAHUPOBaTh pPabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJIEKBATHO OLICHHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pAaCCMAaTPUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX poJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITEIBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HMKH: 3JIEKTPUYECKAs] TPOBOJIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUUWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MIPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMArHUTHBIE KOJeOaHUsS W
BOJIHBI, NPSIMOJINHEWHOE pPACHpPOCTPAHEHHE CBETA, OTPAXECHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alUs CBETa, JHUCIEpPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUES, BOSHUKHOBECHUE
JMHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHass U HMCKYCCTBEHHas
PaIO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  cped) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCTHOJB3YsAd (U3UYECKUE BEIHYMHBIL:
NIEKTPUYECKUIN 3apsisl, CHJIa TOKA, AJIEKTPUUECKOE HANPSDKEHHE, AIEKTPHUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYIIKW, HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOrO IMOJeH, MEepHoJ M 4YacToTa
KojeOaHui B KoJeOaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKAasl CWJIa JIMH3bI, MPHU ONMUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICII HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMITYJIhC (DOTOHA, IEPHO]T MTOTypaciaga, SHEPTHUs CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
WCITOJIB3YeMbIX BEJMYMH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3MUECKHE TMPOIECCHI U SBICHUS, UCIOJIB3Yys (PU3MUECKHE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI MTOCEA0BATEILHOTO U MapaJLICIHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJIUHEHHOTO PacipOCTPaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEeHa miia pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHSI MMITYJbCA, 3aKOH COXPAHCHUS
AIEKTPUYECKOTO 3apsjia, 3aKOH COXPAHEHHS MacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
IPUMEHUMOCTH;

OTIPEICISITh HAIIPaBJICHUE BEKTOPa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIbI AMriepa u cuiibl JlopeHta;

CTPOUTh U OIMCHIBATh H300paXEHHE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BEITIOJTHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBICHUU W
MIPOIIECCOB C WCITOJIB30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH STOM
dbopmyupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBO/IHI,

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPECHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CIOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCHOJIb30BAaHUEM
NPSAMBIX HM3MEPEHUH: TMPHU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (PHKCHpPOBATH
pE3yNbTAThl MOJYYEHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYMH B BHJAC TaOIWIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHMUS,

cOOI0IaTh MpaBwiia 0€30MacHOr0 TPyJa MPU MPOBEACHUU HMCCICIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEILCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
000py1I0BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3UUECKHE BEIMUYMHBI U (POPMYIIHI,



HEoOXOouMble AJisi €€ pEIleHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXJIEHHI C OMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
¢u3nueckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIpE/ICTaBJICHUS y4eOHOM W HAyYHO-TIONMYJISIPHON MH(pOpMAIMU, TOTYYSHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOIy4aeMyl0 HH(OPMAIIHIO;

OOBSICHATH MPUHLUUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO UCIOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

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

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B Tpymnme C BBHIMOJHEHHEM pPA3JIUYHBIX COIUANBHBIX POJEH,
IUTAHUPOBaTh pPabOTy TPYNIBL, PAMOHAIBHO pAacClpenesaTh OO0S3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

HanmenoBaHue pa3iesioB U TeM
MPOrpamMmbl Bcero

Ne i/

Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHUA

KonTpoabubie IIpakTuueckue

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/bHbIEe pecypChl

dusnka n MCTOAbI HAYYHOT'O

1.1 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Htoro no paznemny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo.ru/SNO2MCWXU
2.2 Jnnamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE https://m.edsoo.ru/8S6NRCXHA7
Hroro no pazgeny 18

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOIN

3.1 9 https://m.edsoo.ru/HRGVENOPE
TEeOpuun
32 OCHOBBI TEPMOIUHAMUKH 10 https://m.edsoo.ru/HK6KI 6RS9
A .
33 IPETATHDIE COCTOMIE BEMECTBA 5 https://m.edsoo.ru/HSM355JCH
®da30BbIe MEPEX0/IbI
Uroro no pazgeny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DNeKTpoCcTaTHKA 10 https://m.edsoo.ru/LSRP72QLI

4.2 IToCTOSTHHBIM DIIEKTPUYECKUN TOK. 12

https://m.edsoo.ru/GEWTDQXWW




Toxu B Pa3IMYHBIX Cpeaax

Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne /i Kontpoabnbie  IlpakTuueckue
NPOrpaMMblI Bceero o0pa3oBaTeIbHbIe PeCypChl
padoThI padoThI
Paznen 1. JIEKTPOJUHAMUKA
M .0
1.1 ATAMTHOE HOJC. JICKTpOMAriuTHad 11 1 3 https://m.eds00.ru/Z2Q390NGS
WHTYKIHSI
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
MexaHHUYECKHEe U 3JICKTPOMArHUTHBIE
2.1 9 1 https://m.edsoo.ru/3TLNQKPG6
KoJIeOaHus
MexaHU4ecKue 1 AIeKTPOMarHuTHbIC
2.2 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBI
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OCHOBEBI CIICLIMAJIbHOM TCOpUHU

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIIbHOCTH
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DeMeHThl KBAHTOBOM ONTHUKHU 6 https://m.edsoo0.ru/SWOVAWQRS
4.2 Crpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ




Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 ‘ DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ‘ https://m.edsoo.ru/3EOD6KXI9
Hroro no pazneny 7
Pa3nesn 6. OBOBLIAIOLIEE TIOBTOPEHUE

6.1 ‘ O06o0m1aro1iee TOBTOPCHHE 4 ‘ https://m.edsoo.ru/O2JEGZCIM
Htoro no paznemny 4
PesepBHOe Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

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

JleMOHCTpUpOBaT, Ha NpPUMEpax poJib W MecTo (UMK B
(hopMHUPOBaHWHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpA, B Pa3BUTHUH
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKOU IESATEILHOCTH

moaei

10.2

VY4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YyYCHHBIX (QU3NYECKUX MOICTICH:
MaTepuayibHas TOYKA, MHEPHHAIbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIbHBIN I'a3; MOAEIN CTPOCHHUS I'a30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nyeckux 3a1aq

10.3

10.4

Pacnio3naBath (u3mueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuun
CTPOCHMsI  BELIeCTBA U  JJIEKTPOJUHAMHKHU: PpPAaBHOMEpPHOE H
PaBHOYCKOPEHHOE MpPSIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE IaJeHHe
T€d, JABWKEHHE IO OKPYXHOCTHU, WHEpLHs, B3aUMOJCIHCTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TNpU  HarpeBaHUU
(oxJlaXkieHnNn), TEIJIOBOE paBHOBECHE, MCIIApEHHE, KOHJIEHCAlUs,
IJaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMS Ta3a B M30IpoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYecKHe
BEJIMYUHBL: KOOPAHMHATA, IIyTh, IEpEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIrus,
MOTEHIMaJbHasl OJHEprHs, MeXaHudeckas pabora, MexaHH4yecKas
MOIITHOCTh; IPY OMMCAaHUM MPABUIIBHO TPAKTOBATh (PU3MUYECKUI CMBICIT
UCIOJIb3YEMBIX BEJIMYHH, MX OOO3HAu€HUs M €JAMHUIIbI, HaXOAWUTH
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YMHaMU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUS, HWCIHOJB3Yys (U3MUECKUE BEJIWYMHBI:. JaBJICHHE Tras3a,
TEMIEpaTypa, CPEAHSs KHHETUYCCKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JCWCTBUS TEIJIOBOTO JBHUTATENS;, IpHU
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3YEMbIX BEJIWYHMH, UX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUECKYIO BETHUUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh H3y4eHHBbIE JJEKTPUUECKHE CBOWCTBAa BEIECTBA U
JNEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys  (HU3UUIECKUE
BEJIMYUHBI: NEKTPUYECKUN  3apsif, JJEKTPUYECKOE  TIOJIE,
HampspKEHHOCTh  TMOJIA, TMOTEHIMANl, Pa3HOCTh MOTEHIIUAJOB; MpH
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3UYECKUI CMBICI HCIOJIb3yEeMbIX
BEITMYMH, WX OOO3HAYCHHS W CJWHUIIBI;, YyKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JAPYTUMHU

BCINYNHaMN

aHaJIM3UpoBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOJIb3Ys
¢u3nyeckue 3aKOHbI U MIPUHLUIIBL: 3aKOH BCEMUPHOTo TArotenus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM SHEPIHH,
3aKOH COXPAHEHUs MMITYJIbCA, IPUHLNI CYNEPIO3ULUNA CUJI, IIPUHIINIL
paBHOIIpaBUs HHEPLUAIBHBIX CUCTEM OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUsS BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHHETUYECKOM SHEPruU TEIUIOBOIO JBHUKEHUS MOJEKYN C
aOCOJIIOTHOM TEMITepaTypol, MEepBBIA 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu sToM
pa3nuyarh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYeCcKOoe

BBIPAYKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) IPUMEHUMOCTH
OOBACHATh OCHOBHBIC MPHUHIUIBI JCUCTBUS MAIIWH, NMPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3ivyarh YCJIOBUS HX O€30MacCHOTO

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO MCCIIE0BAaHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIpU
5ToM (GOopMyIHpOBaTh NpodieMy (3alady) M THIOTE3y Yy4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY U3  MPEIJIOKEHHOTO

00opynoBaHusl, MPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOBI

10.10

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

BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHS U




HUCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpGH.IHOCTCfI H3MCpCHHI>'I

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEJIMYMHAMH C
HCIIOJIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUYeCcKUX BEIMYHMH B BUAE TaOMUI U IpadUKOB, AeJIaTh BHIBOJBI 110

pe3ybTaTaM UCCICIO0BaHNA

CobmromaTe mpaBmiia  0O€30MAacHOTO  Tpyda TP MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro O3KCIIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BAaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJIb3ys (PU3MUECKHE 3aKOHbl M INPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAUTD paCLIéTI)I M OOCHHUBATH PCAJIbHOCTH ITOJYUCHHOI'O 3HAYCHUA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

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

Hcnonp3oBaTe MHpU  pelICHMM YY4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
UHTEpIpeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-IOMYJISIPHOM
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX MUCTOUYHUKOB; KPUTHUUYECKH

AHAIIU3UPOBATD MMOJIYH4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpHI BKJIAJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MIPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp30BaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B IOBCEAHEBHOU
KU3HM 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIIeHUH ¢ MpUuOopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUs 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpyncaromeﬁ cpeac

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNiTh
00S13aHHOCTH W IUJIAHUPOBAaTh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 YYaCTHUKOB

IPYIIIBI B peLIeHHE pacCMaTpUBAEMON MTPOOJIEMBI




11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPpaMMbl CpeIHero 001ero odopasoBanusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax poib W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKON ACATEIBbHOCTH
JFO/IEeH, IEJTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUpa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOZEIEH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, slepHas MOJACIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO Sipa MPH peIIeHu: (pr3nyecKux 3aaad

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (IIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBaHTOBOH  (pusuku:
JIEKTPUUECKasi MPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMO/IeiCTBHE MarHuTOB,
9JIEKTPOMArHUTHAsE HWHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIs Ha
IPOBOJHUK C TOKOM U JBHXKYIIMHCS 3apsi, 3JIEKTPOMarHuTHbIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpaXEHHE,  TNpeloMIIeHHe, HuHTephepeHIus, Aupakuus u
MoJIIpu3alusl CBeTa, AMCIEPCHUSl CBETa, (OTORIEKTpUUECKUil 3 dexT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJAOpPOJA, €CTECTBEHHass UM  HCKYCCTBEHHas

PAaaOaKTUBHOCTD

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTH Pa3IMIHBIX
Cpell) U DJJIEKTPOMArHUTHbIE SBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYMHBL:  DJIEKTPUUYECKUH  3apsa, Ccuila  ToKa,
ANEKTPUYECKOE  HANpsIKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnmanos, JJC, pabora Toka, MHAYKIHS MarHUTHOTO
nonsi, cuima Awmmepa, cuina JlopeHa, HMHIYKTUBHOCTh KaTyIIKH,
SHEpPrus 3JEKTPHUUECKOT0 W MArHUTHOTO TMOJeH, Mepuo] M 4yacToTa
KoJieOaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TapMOHUYECKUAX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHHE€ M ONTHYECKas Cuja JIMH3bI, NPU ONUCAaHUU MPAaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEJIHYMH, HX
00O3HAYeHHWsT W CIUHHIBI, YKa3biBaTh (HOPMYJIBI, CBSI3BIBAIOIINEC

JaHHYI0 (U3MYECKYIO BEJTMUUHY C APYTUMHU BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLICCCHI, UCIIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTHb 3JICKTPOMAIrHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHUHU
IIpaBUJIbHO TPaKTOBATb d)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nX 00O03HAUYCHUS H CAWHUIIBI;, YKa3bIBaATb q)OpMy.]H:I, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIMYHUHY C APYTUMHU BECIIMYNHAMHU, BBIYHUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SIBICHHS, HCIOIb3YS
¢dusnveckrue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICOBATEIBHOTO M TMAapajIeIbHOTO COCIMHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAYKEHHSI CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHEHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPaHEHUS OJCKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHEHHUsT  MacCOBOI'O  YHWCJA, TMOCTYynaTtel  bopa, 3aKkoH
palMOAaKTUBHOTO pachaja; TMpH O3TOM pa3jindyarth CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIWMKW MArduTHOI'O II0JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa n CHJIbI HopeHL{a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJIoM, TOHKOW JIMH301

11.9

BBIMOMHATE SKCIIEPUMEHTHI TI0 UCCIIE0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
sToM (dopmyaupoBaTh MpobiaeMy (3agady) W THUIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, IMPOBOAUTD 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
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MECPCHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/bI OIICHKH HOFpCH.IHOCTCfI I/I3MepeHI/II71

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢ukcupoBaTh pe3yJabTaThl IOJIYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, IeNaTh BBIBOJBI 110 Pe3yjIbTaTaM

HUCCICI0OBaHUA

CobmomaTe mpaBuia 0Oe30MacHOrO Tpyna MpH  [POBEIECHUU




UCCIIEIOBAaHUM B paMKax y4eOHOro OKCIIEpUMEHTa, Y4eOHO-
HCCIIEN0BATEIbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U J1aOOPaTOPHOTO 000PYI0BaAHUSA

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI U OOCHHUBATH PCAJIbHOCTH INOJYUCHHOTI'O 3HAYCHUSA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIEMOUKY PACCYKICHHM C OMOpPOil HA H3y4CHHbIE

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

Hcnonp3oBaTh mpu  pemieHud  y4eOHBIX 3aJad  COBPEMEHHBIE
WH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOWCKA, CTPYKTYPUPOBAHWS,
HMHTEPIpPETAllMd M TPEJCTABICHUS Y4YeOHONW W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, MOJYYEHHON U3 Pa3IUYHBIX MCTOYHUKOB;, KPUTHUECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIIUH, MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHi

11.18

11.19

Hcnonp30BaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuy ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pOBbS MU

cOOIIOACHHSI HOPM SKOJIOTMYECKOTO MOBEICHUS B OKpY>KaIOILel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ pa0OTy  IpyHmbl,  PAlMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 U3 Y4YaCTHUKOB

TPYIIIBI B pELIEHUE paccMaTpUBaeMOil MPoOIeMBbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

pasaeiia 3JIEMECHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

1.2

®uzuka — Hayka o npupoae. Hayunbie
METO/bI MMO3HAHUS OKpYXkaroiero Mmupa. Poib
JKCIIEPUMEHTa M TEOpUH B  Ipollecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3mke

MonenupoBanue (U3NYECKUX SABICHUM WU
nporeccoB. Hayunslie runores3sl. duznueckue
3aKOHBI U TeopuH. ['paHuIbl TPUMEHUMOCTH
¢bu3nyeckux 3aKOHOB. [TpuHumn
coorBercTBUs. Pomp u Mecto Qu3uku B
(OpMHUpPOBaHUM  COBPEMEHHOW  Hay4HOM
KapTUHBI MUpa, B IPAKTHYECKON

e TEILHOCTH JTI0AeH

MEXAHHKA

2.1

KMHEMATHKA

Mexanngeckoe JABUXKCHUC. OTHOCUTENBHOCTh
MCXaHHUYCCKOIo JIBUKCHUSI. Cucrema orcuéra.

Tpaexropus

[lepememenue, cKOpocTh (CpemHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
MaTepUAILHOW TOYKH, WX MPOEKIUH Ha OCH
CHCTEMBI KOOp/AMHAT. Crnoxenue

MIepEMENICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBIKEHUE. I'padpuxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMelieHus

MaTepPIaJIBHOfI TOYKH OT BPEMCHHA




2.2

2.1.5

2.1.6

CBoOopaHoe masienne. Y cKopeHue CBOOOTHOTO

IHagcHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
JIBUKCHHE  MaTepUaJbHOM  TOYKM 11O
OKPY’>KHOCTH. YTIIOBas CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpEeMHUTEIIFHOE YCKOPEHHE

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHHE CHapsAIOB, LENHBbIE U PEMEHHBIE
neperayu

[IpakTueckue paboTHI. N3mepenune
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUS MEXIY IMYyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHbIE  pPaBHBIC
MIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBUKCHUM C HAa4daJlbHOM CKOPOCTBIO, PaBHOU
Hy/10. MI3ydeHne NBUKEHUs IapUKa B BA3KOU
xuakoctu.  M3ydeHwe — IBWKEHUs — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

TMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBei 3akoH Hprorona. HMHepuuanbHbIe

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IIpuHnun cynepnosunuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon HeloToHa ms

MaTCpHUaJIbHBIX TOUCK

224

2.2.5

3akoH BCEMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

IlepBas kocMuueckas ckopocTs. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIb)KEHUSI M CHJla  TPEHUS  IOKOS.

Koaddunment tpenus. Cuna conpoTUBICHUS




IIpH ABVXKCHUU TEJIa B JKUAKOCTH HUJIN I'a3c

227

2.2.8

229

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

MOMEHT CUJIbI OTHOCUTEIBHO OCH BPALLECHUS.
IInedo cunbl. YcnoBus paBHOBecUs TBEPAOTO
tena B UCO

TexHudyeckue  yCTpOMCTBA:  MOJMIIUIIHUKH,

ABMXXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

IIpakTuueckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAakKJIOHHOH IJIOCKOCTH IOJ
JeicTBUEM HECKOJbKUX cwuil. MccnenoBanue
3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX
B JehopMHpYyeMO TNpy>KUHE U PE3UHOBOM
oOpasuie, OT BEJWYMHBI HUX JepopMaLuu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJa, UMCIOIICTO OCh BPAIlllCHUA

2.3

3AKOHbI COXPAHEHN A B MEXAHUKE

2.3.1

I/IMHy.]'ILC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBbI
MaTCpruajIbHBIX TOYCK. I/IMHYJII)C CHJIBI U

HU3MCHCHUC UMITYJIbCA TCJId

232

233
234

235

2.3.6

3akoH coxpa”enuss umnyiasca B HCO.
PeakTnBHOE IBIKEHIE

PaboTa cuitbl

MoIHOCTh CHITEI

Kunernueckas 3Heprus MaTepuaibHOU TOUKH.
TeopeMa 0 KHHETHYECKON YHEPTUH
[TorennmaneHass sHeprus. [loTeHnumanbHas
SHEPrus yIpyro nedopMUPOBAHHOM
npyxkusbl. [loTeHIManpbHas DSHEpPrus Tena

BOJIHM3H MOBEPXHOCTHU 3emim

2.3.7

HOTGHLII/IaJ'ILHBIe N HCIOTCHIHAJIBHBIC CHIIBI.
CBs13b pa6OTBI HCIMMOTCHIHUAJIBHBIX CHJII C
N3MCHCHUCM MEXaHU4YEeCKOMH SHECpPTUun

CHUCTEMBI TECII. 3aKkoH COXpPaHCHUA




MEXaHUYECKOU SHEPTUH

2.3.8 VYhpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHHYeckue ycTpoWCTBA: IBUKEHHUE PAKET,
o BOJOMET, KOIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
5310 CKOpPOCTEM TeJl IpU HEYNpPyroM Yyzaape.

HccnenoBanme cBsizu  pabOTBl  CHIIBI  C

H3MEHECHHEM MEXaHNYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUU

3.1.1

OcHOBHBIE MIOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
nemkenue. uddysus. Xapakrep IBHOKEHUS U

B3aHMOHeﬁCTBHH 4aCTul BCIICCTBa

Mopenu CTpoeHUsT Ta30B, KUIAKOCTEH H
TBEPABIX TeN W OOBACHEHHE CBOWCTB

BC€IICCTBA HA OCHOBC 3THUX MO)I@J'IGI‘/'I

Macca wmonekyn. KonnyectBo BemiecTBa.
[TocTostnuass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Mopnens  uaeanpHOoro  raza.  OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOPHH UACATHHOTO ra3a
AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETHYECKOW SHEPrHM TEIUIOBOIO JBUXKEHUS
gactul] ra3a. [llkamna remneparyp KensBuna

VpaBuenune Kianelipona — MeHzeneesa.

3akoH /lanbToHA

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3c¢ ¢ IMOCTOAHHBIM KOJHYCCTBOM BCIICCTBA.

n30TepMa, H30X0pa, u3obapa

TexHnueckue  ycTpoicTBa: TEPMOMETD,

O6apometp




3.2

3.1.10

3.2.1

322

[Ipaktrueckue paboTel. M3MepeHue wmacchl
BO3JyXa B KJIaCCHOM KomHare. MccnenoBanue
3aBHCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS

pa3peREHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepmoauHaMmuueckass cucrema. BHyTpeHH:A
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccnoco0bl €€ NU3MEHEHUS

KomuyectBo Temnotsl u pabora. BaytpenHss

OHEPIusa OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.23

Buael Temonepenayu: TEMJIONPOBOJAHOCTD,
KOHBEKIHUS, M3IydyeHue. TertoéMKOCTh Tena.
YienpHas TemIoEMKOCTh BellecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAAIC

324

3.2.5

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
[IEpPBOTO 3aKOHAa  TEPMOIAMHAMUKH K
u3onpoueccam. ['paduueckas unHTepnpeTarus

paboThI Taza

TenmoBbie MamuHbl. [IpuHIMIBL JOElCTBUSA
TEIUIOBbIX MammH. [IpeoOpazoBanus sHEpruu
B TemwioBbix  MammHax. KoadounueHt
nonesHoro  nedctBus  (mamee —  KIIM)

tertoBor MamuHkl. [{uki Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mpolrieccoB B MPUPOJE.
TertoBeie JIBUTATENN. DKOJIOTHYECKUE

HpO6JI€MLI TCIITIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITHUOHCD

3.2.8

[IpakTuueckue padotsl. U3mepenue yaenbHOM

TEIUIOEMKOCTH

33

ATPET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

Hap006pa303aHHe U KOHACHCAIHA. I/IcnapeHI/Ie




u KUIICHHE. VY nenbHast TEerIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMITEPATypPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAS W OTHOCHTEIbHAs BJIAXKHOCTh

332 Bo3ayxa. HacellienHslil nap
Tépnoe TEJIO. Kpucrannmmueckue u
3133 amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
o KPUCTAJLJIOB. Kunkue KpHUCTaJUIbIL.
CoBpemMeHHbIE MaTepHallbl
334 [InaBnenve u KpucCTaUIM3ALMS. Y JIeNbHAS
o TerutoTa riasieHus. Cyomumanus
3.3.5 YpaBHEHHE TEIIIOBOTO OamaHca
TexHuyeckue YCTpONCTBA: TUTPOMETp U
136 MICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
o MOJIy4YEHHUsI COBPEMEHHBIX MAaTepUalIOB, B TOM
YHUCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH
337 [IpakTueckue paboTHI. N3mepenune
o BJIQXKHOCTH BO3/1yXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
A1l DnekTpusaiys Ten. DIeKTpudeckuit 3apsi. Jsa
o BU/JIA AIEKTPUUECKUX 3aPsI0B
[IpoBoaHMKH, TUDIIEKTPUKU u
4.1.2
TIOTYTIPOBOTHUKHU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apsanoB. 3akon Kynona
4.1 Onektpuueckoe  mnone.  HanpsxkéHHOCTh
115 3IEKTPUUYECKOTO OIS [MpunHIMT
o cymeprno3unuu.  JIMHAM — HaNpsOKEHHOCTH
ANEKTPUUYECKOTO OIS
n PaGora cumnm 3IEKTPOCTATHYECKOTO  MOJS.
o ITorenmman. Pa3zHocTh MOTEHITHAJIOB
417 [TpOBOAHUKK M JNUANEKTPUKH B TMOCTOSSHHOM

JJeKTpUYecKoM  moiyie.  Jludnekrpuyeckas




IPOHHUIIAEMOCTDb

DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.
DOHeprus 3apsKEHHOT0 KOHAEHCaTopa
TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOII,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3aluUTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHCKT];)OéMKOCTI/I KOHACHCaTOopa

4.2

IOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTtounuku Toka. Cua
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
423 DNEKTPUUECKOE CONPOTUBICHHE. Y IeJIbHOE
o COTIPOTHUBIICHUE BEILIECTBA
404 [locnenosarenbHOE, napajuiesibHoe,
o CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora snexTpuyeckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJC) wu
427 BHYTpPEHHEE COMPOTUBIICHHE HUCTOYHUKA TOKA.
o 3akon Oma i1 TONHOM  (3aMKHYTON)
anekTpudeckoit renu. Kopotkoe 3ambikaHue
DNeKTpOHHAas MIPOBOIUMOCTD TBEPIBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIOB oT TeMITepaTyphl.
CBepXIpoBOIUMOCTh
429 DnekTpuueckuii Tok B Bakyyme. CBoMCTBa
o AJIEKTPOHHBIX TTyYKOB
4.2.10 [TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS




4.2.11

4.2.12

MPOBOJMMOCTh TOJYIPOBOAHUKOB. CBOMCTBa

p-n nepexopa. [TomynpoBoAHUKOBBEIE IPUOOPHI

DNEeKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAsS JIUCCOLHAIINSL.

DneKTpoan3

DNEeKTPUYECKUI TOK B rasax.
CaMOCTOSTEIbHEIA M HECAMOCTOSATEIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITEIHLHOTO

pazpsaa. Mounnus. [1nazma

4.2.13

TexHnuueckue YCTPOMCTBA: aMIiepMeTp,
BOJIBTMETP, peocTar, MCTOYHUKH  TOKa,
JJEKTpOHarpeBaTelbHbIC npuOopHI,
3JIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMET]
COTPOTUBIICHUS, BaKyyMHBIN JTHO/,
TEPMUCTOPHI u (dhoTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HHKOBLIﬁ AuoA, ralbBaHHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEILIAaHHOTO COeIMHEHMSI PE3UCTOPOB.

W3mepenne 3OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HabmroneHnue

AIIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesia 3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COACPKAHNUS

4 DOJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. JIEKTPOMATHUTHA A UHAYKOUA
[Tocrosannble MarHuThl. B3aumopercrsue
431 MOCTOSSHHBIX MAarHUTOB
43 MarnutHoe mose. Bekrop MarHuTHOU
nHAyKOud.  IlpuHiun  cymepno3unuu.
432 Jlunun marnutHOM wuHAYKIMuU. Kapruna

JUHUM  MarHUTHOM  MHAYKIUU  TOJS

IIOCTOAHHBIX MarHuTOB




MarHuTHOe TMOJ€ MPOBOJHUKA C TOKOM.
KapTuHa nuHHMI 1OJS JUIMHHOTO MPSIMOTO

IIpOBOAHHMKA M 3aMKHYTOI'O KOJBLEBOI'O

433 NPOBOJHMKA, KAaTYIIKH C TOKOM. OIBIT
Opcrena. BzaumoelicTBue NpOBOIHUKOB C
TOKOM
434 Cuita Amriepa, €€ MOJlyJIb M HalpaBJICHUE
Cuuia JlopeHna, e€ MOAYJb U HaNpaBJICHUE.
JIBrokeHue  3apspDKEHHOM — 4acTUIBI B
435 OJHOPOJHOM MArHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBneHue 3NeKTPOMArHUTHON UHAYKIIUU
437 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/C nnaykuuu. 3aK0H MEKTPOMarHuTHOM
438 unaykuuu dapanes
BuxpeBoe »snektpuueckoe mnone. I/C
WHIYKIUA B TPOBOJHUKE, JBIDKYIIEMCS
439 MOCTYNaTeNbHO B OJJHOPOJHOM MarHUTHOM
oJie
4.3.10 [TpaBuno Jlenna
NHAyKTUBHOCTH. SIBI€HME CAMOMHIYKIIUU.
4.3.11 OJ1C camounaykuuu
DHeprusi MAarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 ONEeKTPOMArHUTHOE I10JIE
TexHuueckue  yCTpOMCTBA:  MOCTOSIHHBIC
MAarHHTEI, AJIEKTPOMATHUTHI,
4.3.14
3JEKTPOBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeYb
[IpakTnueckue paboTHL. N3yuenne
MarHUTHOTO TOJSl KaTyIIKH C TOKOM.
4.3.15 Uccnenosanne neiicTBUSI  HOCTOSIHHOIO

Mar"ivTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUS 3H€KTpOMaFHHTHOﬁ HUHAYKIOUHA




5 KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

KonebarensHass cucrema. CBoOOIHEBIE

kojeOanus. ['apmMoHHMueckue KosieOaHUsI.
5.1.1

Ileprion, uacrtora, amiumatyna u  (dasa

KOJIeOaHu

[IpyxuHHBIH MasTHUK. MaremaTu4ecKkui

MasaATHHK

YpaBHEHHE TapMOHUYECKHX KOJICOAHUA.
5.1.3 Kunematuueckoe u JTUHAMUAYECKOE

OITMCaHKE K0JIe0ATEIbHOTO JABUIKCHU A

[IpeBpamienue SHEPTUH pu
rapMoOHMYecKux  KoneOaHusix.  CBs3b
5.1.4 AMILIATY/IbI KoseOaHui HCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMH Kosie0aHUil e

CKOPOCTH U YCKOpPEHUs

Konebarenpupiit  koHTYp.  CBOOOIHBIC
5.1 3JIEKTPOMAarHUTHbHIE KoJIeOaHus B
UACaTbHOM  KOJIEOATeIbHOM  KOHTYpE.
AHanoruss MeXAy MEXaHUYECKUMHU H
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna TomcoHna

3akoH COXPAHCHUS SHEPTHUU B HUACAIIBHOM

KoJe0aTenbHOM KOHTYpE

BoinykeHHBIE MEXaHUYECKUE KOJIeOaHUsl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHHbie AJIEKTPOMAarHUTHBIE

KOJICOaHHUS.

[lepemennbiii  Tok.  CHHYCOMAANBHBIN

HepeMeHHBIfI TOK.

MomiHocTb MEPEMEHHOTO TOKA.
5.19 AMIUTMTYIHO€ W JIEUCTBYIOIIEE 3HAUYCHHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [IponsBoacTso, nepenaya




5.2

U TMOTpeOJeHne 3JIEKTPUUECKON SHEpruu.
DKOJIOTHYECKUE PUCKU MPU MPOU3BOJICTBE
3JIEKTPUYECKOM SHEPIuH. Kynberypa
HCII0JIb30BAHUS 3IEKTPOIHEPT U B

HOBCCI[HCBHOI‘/'I KHN3HU

TexHudeckue yCTpoicTBa: ceiicmorpad,

5.1.11 3JIEKTPUYECKHI 3BOHOK, JIMHUU
3NeKTponepeaad
[Ipaktnueckue pabotel. MccrnemoBanue
3aBUCHMOCTH TEPHOJa MaJbIX KOJICOaHMI
s 1o rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChI

rpy3a. MccienoBanue mepeMeHHOrO TOKa B
e U3 TOCIE0BATENIFHO COSANHEHHBIX

KOHJIEHCATOPa, KaTyIIKU U PE3UCTopa

MEXAHUWYECKUE U 5JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

MexaHnuueckue BOJIHBI, yCIIOBUS
pactpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHHss ¥ JJIMHA  BOJIHBIL

HonepeqHHe " IPOJ0JIbHBIC BOJIHBI

WnTepdepenuus 51 TP paKIUs

MCEXaHHNYCCKHUX BOJIH

523

524

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

BricoTta Tona. TemOp 3Byka

DNEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBHS
W3Jy4YEHUSI  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyM€

5.2.5

5.2.6

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3anus,
mudpakuus, uHTtepdepenuus. CKopocTb
AJIEKTPOMATrHUTHBIX BOJIH

Hlkana AJIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHre 3JIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHBI paaruocCBiA3 U TCICBUIACHUS.




53

528

5.3.1

Pagnomokanus. DJIEKTPOMArHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHbBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIHIMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anTenHa, tenedon, CBU-neun
OIITUKA

[IpsAMoinMHEHOE pacIpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyd cBera

532

533

534

535

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS
cera. [loctpoeHne M300paKEHUIA B TIOCKOM

3epKasie

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS
CBeTa. AOCOIOTHBII IOKa3areib

MIPEIOMIICHUS

[omuoe BHYTpPEHHEE OTpayKECHUE.
[IpenenpHplil yrosl MOJHOTO BHYTPEHHEIO

OTpaKEHUS

Hucnepcuss  cBeta. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L[Bet

5.3.6

CoOuparonie M paccerBarollfe JUH3BI.
Tonkasg nuH3a. DOKYCHOE pACCTOSHHE W
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[TocTpoenne n300pa>keHn B COOMPAIOIINX
n paccenBaomux JauH3ax. Dopmyna
TOHKOM JHWH3BL. YBEIWUEHHE, IaBacMoe

JIMH30H

5.3.7

[Ipenensl NpUMEHMMOCTH F€OMETPUYECKON

OIITUKHU

5.3.8

WNurtepdepentiuss  cBera.  KorepeHTHBIE
HCTOYHHUKH. YcmoBus HaAOIIOICHUS
MaKCHUMYMOB 51 MUHUMYMOB B
WHTEPPEPEHITMOHHON KapTHHE OT JBYX

CI/IH(1)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB




Hudpaknus  cBera.  JludpakuuoHHas
peméTka. YcinoBue HaOMIOJICHUS TIABHBIX
5.39 MaKCUMYyMOB npu naJieHun

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10 [Tonapuzanus cBera

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doroanmapar, NPOEKUMOHHBIA ammapar,

5.3.11 MMKPOCKOII, TEJIECKOII, BOJIOKOHHAs
OITHKA, TU(ppaKkInOHHAS peeérka,
TIOJIIPOU T
IIpakTueckue paboTHI. H3mepenue

nokasareis npenomienus. MccinenoBanue
5.3.12
CBOMCTB  W300paXeHMH B  JIMH3aX.

HabGmronenue qucnepcuu ceeta

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHunel NPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTynatel TEOPUHU
6.1 OTHOCHUTEIIBHOCTHU: MHBApUAaHTHOCTb
MOAYJA CKOPOCTM CB€Ta B BaKyyMe,

NPpUHOUII OTHOCUTCIIBHOCTHU OUHIITEHA

6 OTHOCUTENLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpPEMEHH U COKpaAIlleHUe
TUTAHBI
6.3 DHeprus U UMNyJIbC CBOOOTHOMN YaCTHUIIBI

CBs3b Macchl C PHEpruedl W HMIYIbCOM
6.4 CBOOOMHOM YacTUIbl. OHEprusi IMOKOs

CcBOOOIHOI YaCTULIBI

7 KBAHTOBAS ®U3UKA
SJIEMEHTBEI KBAHTOBOI OIITUKU

®otonbl. Popmyna [lnanka cBs3u >HEPTHN
7.1 7.1.1 ¢doroHa ¢ ero yactroTod. OHeprus u

UMITYJIbC GOTOHA

7.1.2 OTtkpeiTHE U uccnenoBanne Gorodrddexra.




7.2

7.1.4
7.1.5

Omeriter - AL CroneroBa.  3aKkoHBI
dotorddekra

YpaBHeHue OHHIITEHHA s
dhoTorddekra. «Kpacnas TPaHMIIA
dotordpdexra

Hasnenue ceera. Onbitel [1.H. Jlebenera
XHUMHUYECKOE JICVCTBUE CBETA
TexHu4yeckue ycTpoicTBa: (OTOIIEMEHT,
(dboTomaryuk, COJIHEYHAs Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopa o muccinenoBaHUIO CTPOCHHMS

aToMa. HJ'IaHeTapHaH MOACIb aTOMa

7.2.2

[Tocrynater bopa. H3znyuenue u
noriomeHue (HOToOHOB Ipu  Iepexoje
aToMa C OJHOIO YpOBHS DJHEpPruu Ha
npyroi. Buasl criektpoB. CriekTp ypoBHEM

QHCPIvur aTOMa BOAOpOJaa

7.2.3

7.2.4

Bonnosrle cBoiicTBa yactul. BomHBI g€
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Judpakuus dIeKTpOHOB Ha

KpHUCTaax

CroHTaHHOE U BBIHYKACHHOC H3JTY4YCHHUC.

YcTpoiicTBO M MPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktuueckne pabGotel. HaOmronenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE APO

7.3.1

7.3.2

Mertoasl Ha6J'IIOI[eHI/I}I H perucrpanuu

OJIEMCHTAPHBIX YaCTHUI]

OTKpbITHE  PAAMOAKTUBHOCTH.  OIBITHI




Pesepdopna mo omnpexpeneHuro cocraBa
panmuoakTuBHOTO  m3nmydeHus. CBolicTBa
anbda-, 6eTa-, raMma-u3iydeHus. BrnusHue

PaaAOaKTUBHOCTH HA JKUBBIC OPIraHU3MBbI

OTkpplTUE  TPOTOHAa U HEUTpOHA.

Hyxnonnass mozens siapa ['eiizenbOepra —
7.3.3

WBanenko. 3apsan siipa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacna. DJIEKTPOHHBIN u

MO3UTPOHHBIA  Oera-pacnas. I'amma-
7.3.4
U3JIy4EHUeE. 3aKOH  paaAMOaKTUBHOIO

pacmaga

OHeprus CBS3M HYKIOHOB B  fJpe.
7.3.5
Snepusie cunbl. Jledekt Maccsl sapa

Snepuble peakuuu. JleleHHEe U CHUHTE3
7.3.6
sanep

S nepHbiit peakTop. TepMosiiepHbIi

cunte3. [IpoOnembl M  NEPCHEKTUBBI
7.3.7

SIIEPHOM  SHEPreTHKU.  DKOJOTMYECKHE

ACIEKTHI SIAEPHOU DHEPIeTUKU

OnemeHTapHble  yacTUlbl.  OTKpbITHE
7.3.8 MO3UTPOHA. dyH/1aMeHTaJIbHbIE

B3aUMOEHCTBUA

TexHuueckue  yCTpoiCTBa:  JO3UMETD,
7.3.9 Kamepa BunbcoHa, sAIepHBI peakTop,

aToMHas 6om0a
[Ipaktnueckue pabotel. HccrnenoBanue
7.3.10 TPEKOB YacTHII (o TOTOBBIM
¢dotorpadusim)
DJIEMEHTHI ACTPOOU3UKNU

o1 Bun 3Bé3mHoro Heba. Co3Bes3nmus, SpKHe

3Bé3}IBI, IJIaHETBI, UX BUAUMOC IBUKCHUC

Comdeynas cucrema. llmaHeTsl 3eMHOI

8.2
TPYIIIIBI. [ImaHeThI-TUra’Thl u Hux




8.3

CIYTHHKH, KapJHKOBBIC TUIaHETHl. Mairbie
Tena CoJIHEUHOM CUCTEMBI
Comane, d¢ortochepa u  armocdepa.

ConHeyHas aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIa U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3aUMOCBSI3b. Juarpamma
«CTEKTPATbHBIA  KJIacC — CBETUMOCTHY.
3Bé3mpI  IVIABHOH  ITOCJIENOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBY IS

3BE3] TJIaBHOM IoCJICA0BAaTCIIBHOCTHU

8.6

Bnyrpennee CTpOCHUE 3BE3.

CoBpeMeHHbIE Hpe/ICTaBIECHUs 0
HPOUCXO0XkIeHNH U 3Bomonuu ConHia u 3BE31.

OTaIbl )KU3HHU 3BE3]

8.7

8.8

Mneunsiii  Ilyre — Hama T'anakTtuka.
CnupanbHasgs  cTpykTypa [ amakTukwy,
pacnpeneneHue 3BE31, ra3a M IIbUIM.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuxe. Ilnockas wu  cdepuueckas

HOACUCTEMBI | aJlTaKTUKHA

Tuner ramaxtuk. Paguoranaktuku H

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akoH XaO6na. PaszberaHue ranakTuK.
Bospact u pamuyc BcenmeHHoM, Teopus
bonpmoro B3peBa. Mogens «ropsuen

Bcenennoi». PenukroBoe usiyueHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHoM.
Meraranaktuka. Hepeménusie mpobiieMsl

ACTPOHOMUHU




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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