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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsbl, mpencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareIbHbIC MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LIEIM HU3Y4YeHHs] (U3UKHU HAa YPOBHE CPEAHETO OOIIEero
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3YIbTaThl M0 rojlaM 00yUEHUs;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHui 00 okpyxkaromiem mupe. IkoapHbIN Kypc GU3HKK — cHCTEMOOOpa3yIoInii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OmNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouiuxcs, B (popMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
oObeMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsIeTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

Hoes oxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTAaBICHUSAX O NPHUPOAE, TIpaHHIaX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3WYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK W WHTETpUpYys 3HAHUS W3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/ad MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJIA CUTyallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuHeTa (U3MKW WIA B YCIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILICKTHI
7a00paTopHOTO O00OPYIOBaHUS JOJKHBI OBITh TOCTPOSHBI Ha KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHUS OOYYarOMIMXCSd K HAYYHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpoBaHWE HAYYHOTO MHPOBO33PEHUS KakK pe3ysibTara H3YYCHHsI
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpeacTaBICHUNA O poNMH (PU3UKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOCHHE CIOCOOOB pEIICHUS pPa3IUYHBIX 3a7a4 C $BHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEIOBATEILCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MO3HAHUSA

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
duznyeckne 3aKOHBI U TCOpPUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX TPOCKIMU HA OCH CHUCTEMbI KOOpPAHUHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEeKEHHOM MMPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS [IapUKa B BI3KOU KHIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuia TpeHHs! CKOJBXKEHUS U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka 1o HaKJIOHHOM TIOCKOCTH.



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

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Teja), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorennumanbpHas SHEPIUs YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Pasznen 3. MoJsiekyasipHas pu3uKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aHUMOJECUCTBUSA 4YacTULl BemlecTBa. Moaenu CTpOEHHUs ra3oB, XHIKOCTEHM U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo BemecTsa. [locTtosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UaeaibHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY apaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  Ta3a.  Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3ompolrieccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TerwtoBoil mammHbl. [{ukn KapHo um ero kosddummeHT mone3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



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

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HHEpruu Tejaa MPH COBEPIICHUU PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaibl. [lnaBienuwe u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHU, DUANEKTPUKU U TOJYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora anektpuyeckoro Toka. 3akoH Jxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M paciiaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETpP, PEOCTaT, HCTOYHHKUA TOKa, »JJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, ux rpauKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAST JMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKasl 3alllMTa, 3a3eMJICHUE 3JEKTPONpUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3aumonelcTBHE€  IIOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJI JUIMHHOIO IIPSMOIO NPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenuia, e€ MoyJib U HampaBJieHUE. J|BrkKeHHEe 3apsyKEHHOW YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYILIAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »iekTpuyeckoe TmoJie. ODNEKTPOABIKYIIAs Cuia HHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTHUUYECKOE NPHUMEHEHHE: TOCTOSHHbBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenrHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEeOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

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

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIULIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
peoMIICHUE, TONSIpU3aLus, JUPPaKIKs, UHTEpPEepeHIHS.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

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

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3blL. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJTOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIBIO TPU3MBL.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAIlCHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

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

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEprun (HOTOHA C €r0 YACTOTOM. DHEpTHUs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

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

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl W TEPCHIEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeuHasi akTUBHOCTh. Mcrtounuwk sHeprun ConHua U 3BE3J.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€3/1. COBpEMEHHBIE MPECTABICHUS O MPOUCXO0XKACHUU U 3BOItonMKM CoJiHIIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
Namaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIEC IBIPHI B SIpax
TaJIAKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa066ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPENICNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMATILHOM M 3TUYECKOU cepax AesTeTbHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

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

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJjieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

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



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHAYKIMOHHAS I€4Yb, pajaap, paguoNpuEMHUK, TEJIEBU30D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yudeOHOTO TpenMera «Du3nMKa» HA YPOBHE CPEIHETO OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIUXCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOLIECCE peaU3alMd OCHOBHBIX HAaIlPaBICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOINEUETIOBEUECKUX T'YMAaHHCTHUYECKHX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIIBHOCTh B MHTEpPECAX TIPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCY/IapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYAsA ICTETUKY HAYYHOIO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 00JacTH
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHIMIOJHATH pabOTy B  YCJIOBHUSX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHGPOpMaAIUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHUKAIlMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILECTBIISATh OOIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JEATEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



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

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHI C y4€TOoM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTbh poid C y4ETOM MHEHMI YYaCTHUKOB, OOCYXJaTh pe3ybTaThl
COBMECTHOI paboTHlI;

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

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3JIUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B 00JIaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS TO WX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMsl, BKJIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
AMOIMOHAJILHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
UJCAIBHBIN a3, MOJIEIN CTPOCHHMS I'a30B, KUAKOCTEH M TBEPABIX TEJ, TOYCHHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOECHMS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSIMOJMHEWHOE
JBH)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, WHEPIUS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIAPEHHUE, KOHACHCALMs, TUIABJICHUE, KPUCTAJUIM3alMs, KUTICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

ONMKCHIBATh MEXAHMYECKOE JBIKEHUE, WCIONb3Ys (DU3NUECKUE BEIMYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bU3MYEeCKU CMBICT HCIOJIb3yeMbIX BEJIMYHMH, WX OOO3HAYCHUS UM €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPrysl XaOTUYECKOrO JBMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0o0O3HAaUeHUs W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIL3Ys (PU3HUYECKUE
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYIO0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3iuyarh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyarTh yCJIOBHsS HX O€30MACHOIO MCIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEIOKEHHOTO O0OpYIOBaHUSA, MPOBOJIUTH OIBIT W
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMHU  BEIMYUMHAMU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENBCKOM U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 331a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTHUYECKHA HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIMICHHH  y4eOHBIX  3a7ady  COBPEMEHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS Y4eOHOW U HayYHO-TIONMYJIIPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOpMAITHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUpPA, B Pa3BUTUE
TEXHUKHU U TEXHOJIOTHH;

WCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHu! ¢ TPUOOpaMU U TEXHHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOMN MTPOOIIEMBI.

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

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU HU
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPHU pPEUICHUU (PU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aHMMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cpel) WU
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjsi, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTh
KATYyIIKW, YHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MepuoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCcTosHue U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3YS
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS W CAWHMIIBI, YKa3biBaTh (OPMYJIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapaJIEILHOIO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPEAEIATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJIS POBOTHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOLIECCOB C HCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HU3MEPEHUI: TMPU STOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITH MPSIMbIE U KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEITUYUH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1TA0OPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBEIOMPATH (PU3UYECKYI0 MOJENb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYIIBI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCykJCHUH C ONOpOH Ha M3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U
(duznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4€OHOW W HAyYHO-TIOMYJISIpPHOM MH(pOpMalUy, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIY4aeMyI0 HH(OPMALIKIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 ngj;ﬁf;igroulé £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;KL)ROU/I? £41097¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30OBATEJIBHOM

ITPOI'PAMMBbI
10 KJTACC

Kon
MPOBEPAEMOro
pe3yJabrara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMBbI CPeIHEro
001ero oopazoBaHus

10.1

JleMOHCTpHpOBATh HA PUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUN COBPEMEHHOIN HAyYHOH KapTHHBI MHUpA, B

Pa3sBUTHH COBpeMCHHOﬁ TCXHHUKHU U TeXHOHOFI/Iﬁ, B HpaKTquCKOﬁ ACATCIIBHOCTH J'IIOI[CI71

10.2

10.3

YYHuTHIBaAThH T'paHULbI IPUMCHCHUA U3YUCHHBIX (1)I/I3I/I'~IGCKI/IX MOHeHeﬁI MaTcepurajibHasd TOYKA, MHEpLUHAIbHAA CUCTCMaA
OTC‘léTa, a0COJIIOTHO TBépI[OG TCJI1O0, I/I,I[CaJ'ILHHﬁ ra3; Moaciii CTpOCHH:A Ia30B, )KI/I,HKOCTeI;'I n TBépI[BIX TCII, TOYCYHBIN

ANEKTPUUYECKUHN 3apsijl — MPU PelIeHUN PU3NYECKUX 33124

Pacno3naBaTh ¢uznyeckue sBIeHUS (MPOLECcChl) U OOBICHATh UX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYIISIPHO -
KMHETHMYECKOW TEOpUU CTPOEHMSI BEIIECTBA U DJIEKTPOAUMHAMUKU: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE
NpsIMOJINHEWHOE IBUKEHUE, CBOOOJHOE MaJeHHE Tell, IBUKEHHE 0 OKPY>)KHOCTH, MHEPLIUSI, B3AUMOJIEHCTBUE TEIl;
muddys3us, OPOYHOBCKOE [BUKEHHME, CTPOCHHME >KHUIKOCTeH M TBEPABIX Tel, HW3MEHEHHe o0bEéMa Ten IpH
HarpeBaHUM (OXJIaX/IE€HUH), TEIJIOBOE DPABHOBECHE, MCIApEHHE, KOHJCHCAllMs, IJaBJICHUE, KPUCTAJUIM3alus,
KHUIIEHHE, BIAXKHOCTh BO3/1yXa, MOBBILIEHUE JaBJICHUS ra3a [PU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBS3b MEXKIY

napaMeTpamMu COCTOAHUA I'a3a B U30IIPOoLECCax; JICKTpU3alrs TCII, B3aUMOJICHICTBUEC 3apgaa0B

10.4

OnuceiBaTh MEXaHUYIECKOE JABVKCHUC, HCIIOJIB3YyA (bHSH‘IeCKI/Ie BCJIIMYMUHBL. KOOpAWHATA, IIyTh, HNCPEMCIICHHC,
CKOpPOCTh, YCKOPCHHC, MacCa TC€jia, CHJIA, HUMITYJIBC TCJIa, KHHCTHYCCKasd OSHCPIrHsd, MNOTCHUHUAJIbHAA OHEPIUA,
MCXaHHUYCCKas pa60Ta, MCXAaHHUYCCKAass MOIIHOCTL, MpPHU ONHNCAHHWU HNPABUIIBHO TPAKTOBATH (I)I/ISI/I‘-IGCKI/II\/'I CMBICJI
HCIIOJIB3YCMbIX BCIIMYUH, UX 0003HaYCHHS U CIWHHUIIbI, HAXOIUTH (bOpMYHBI, CBA3BIBAIOMIUC NAHHYIO (I)I/I3I/I‘-ICCKyIO

BCJIIMYMHY C JPYTHUMU BEINYNHAMU




10.5

OnuceiBaTh M3y4yeHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHMS, HCHOJIb3Ys (DU3MUYECKHE BEITHMUMHBI:
JaBJICHWE ras3a, TeMmIepaTypa, CpeAHss KUHETUYeCKas »JHEpPrusi XaoTUYECKOrOo JIBHKEHHUS MOJEKYJ,
CpeIHEKBaJpaTH4HAasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSsI SHEprus, padbora raza, ko3QphuiueHT
MOJIE3HOTO JICHCTBHUS TEIUIOBOTO JIBUTATENs; IMPU ONHCAHMM TPABUIBHO TPAKTOBAaTh (PU3UUYECKHI CMBICH
UCIIOJIb3YeMbIX BEIMYWH, UX 0003HAYCHHS U €JMHMIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE TAaHHYIO (PU3UUECKYIO

BCIIMYUHY C APYT'UMHU BECIINYHHAM

10.6

10.7

OnuceiBaTh M3y4YEHHBIE SJIEKTPUUYECKUE CBOMCTBA BEIECTBA M JJIEKTPUUECKHUE SIBICHUS (IPOIECCHI), MCIOJIb3Ys
dbuznyecKrue BEIHUUHBI: SJEKTPUUECKUN 3apsl, dIEKTPUUECKOe T0Jie, HANPsHXKEHHOCTD MOJI, MOTEHIIUAN, PA3HOCTh
MOTEHIIMAJIOB; PU OMKMCAHUU MPABUIBLHO TPAKTOBATH (PU3NUECKHI CMBICI UCIONB3YEMBIX BEIMYUH, HX 0003HAYCHHUS

N CIUHHILBI; YKA3bIBATb q)OpMy.]II)I, CBA3LIBAIOIINUEC JAHHYIO (1)I/I3I/I'-I€CKYIO BCJIIMYHHY C APYTHUMHU BCINYNHAMU

AHATM3UPOBATH PUBNYECKUE TPOIIECCHI U SBJICHUS, UCTIOIb3Ys (PU3NYECKUE 3aKOHBI U IPUHLIUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u Il 3akonsr HeloTOHA, 3aKOH COXpaHEHUS] MEXaHUYECKOW IHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCa,
OPUHLMII  CYNEpPHO3ULIUU CWJI, MPUHIUI PAaBHONPABHMS HMHEPLUUAIBbHBIX CHCTEM OTCYETA; MOJEKYJSPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHUs BELIECTBA, ra30BbI€ 3aKOHBI, CBS3b CPEIHEN KMHETUYECKOW SHEPIrUM TEIIOBOIO
JBUKEHHUS MOJIEKYJI C aOCONIOTHOW TeMIepaTypoil, NEepBbIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXpaHEHUs
AIIEKTpUYECKOro 3apsia, 3akoH KyloHa; mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro

MaTEMaTUYCCKOC BBIPAKCHUC U YCIIOBUSA (rpaHI/ILIBI, 06J'IaCTI/I) IMPUMCECHUMOCTU

10.8

OOBSICHIATh OCHOBHBIE IPUHLHUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; paziuyaTh yCIOBUS UX

0e30IMacHOTO UCIIOJIBE30BaHUS B MMOBCEAHEBHOM KM3HU

10.9

10.10

10.11

BbINOMHATE 3KCHEPUMEHTHI TI0 MCCIEA0BAHNUIO (DU3MUECKUX SIBICHUN M MPOLECCOB C HCIOJIb30BAHUEM NPSIMBIX U
KOCBEHHBIX H3MEpEHHuil; mpu 3ToM (OpMYyIHpOBaTh MpobieMy (3ahady) U TUIOTE3Y y4eOHOro 3KCIIepUMEHTa,
coOHMpaTh YCTAaHOBKY U3 MPEIOKEHHOT0 000PYA0BaHUs, IPOBOAUTE OIBIT U (POPMYTUPOBATH BBIBOIBI

OcymiecTBIATh NMPsIMbIE M KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIUYHH; IIPH 3TOM BBIOMPATh ONTUMANIBHBIN CIIOCOO

HU3MCPCHUA U UCIIOJIB30BATH U3BCCTHBIC MECTOABI OLICHKHU HOFpeHIHOCTeﬁ HSMepeHI/Iﬁ

HCCJ’IG}IOB&TB 3aBUCUMOCTHU MCXKIY (bHSH‘IeCKI/IMI/I BCIIMYMHaMU C HCIIOJIB30BAHUEM ITPSAMBIX HSMGPGHHﬁ; IIpu 3TOM




KOHCTPYHPOBATh yCTAaHOBKY, (PMKCHPOBATH PE3yJbTAThI MOJTYYCHHON 3aBHCUMOCTH (PU3WYECKUX BEIUYHH B BUJIC

TaGJ’II/II_[ u I‘pa(bI/IKOB, ACJ1aTh BBIBOJEI I10 PE3yJIbTaTaM HCCICIOBAaHUA

10.12

10.13

Cobmronare mpaBuiia 0€30MaCHOTO TpyJa IMPH MPOBEACHUU HCCIENIOBAaHUNA B paMKax Y4eOHOTO 3KCIIEPHMEHTa,
yueOHO-UCCIIEeIOBATEIbCKOM M IMPOEKTHON JEATENIbHOCTH C HCIOJb30BAHHUEM HU3MEPHUTENbHBIX YCTPOHUCTB H

71a00paTOPHOTO 000PYIOBAHMS

PemraTs paC‘IéTHI)Ie 3aJa4du C sABHO SaﬂaHHOﬁ (bH?)H‘ICCKOfI MOJCIIbIO, UCIIOJIb3Ys (1)I/ISI/I‘ICCKI/IC 3aKOHBbI U ITPUHIIUIIBI;
Ha OCHOBC aHa/IM3a YCJIOBHUA 3ada4n BBI6I/IpaTI) (bl/IBI/I‘IGCKyIO MOACIIb, BBIACIATH (1)I/I3I/ILICCKI/IC BCIIMYHMHBI U (bOpMy.]'H:I,
H€06XOI[I/IMI)I€ s e€ peuicHusd, IMPOBOJUTH paCLIéTLI " OLCHUBATHb PCAJIBbHOCTD IMMOJTYYCHHOI'O 3HAYCHUS (bI/ISI/I‘ICCKOﬁ

BCJIMYHHBI

10.14

PemaTe kauecTBEHHBIE 3a/1a4d: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUMBYIO LEMOYKY PACCYXKICHHI C OMOPOW Ha

HN3YUCHHBIC 3aKOHBI, 3dKOHOMCPHOCTHU 1 (I)I/I?»I/I‘ICCKI/IC SABJICHUA

10.15

10.16

10.17

Hcnonp3oBaTh Tpu  pemIeHUH YYEOHBIX 3aJad COBpPEMEHHBbIE HH()OPMAIIMOHHBIC TEXHOJOTMH ISl TIOMCKa,
CTPYKTYPUPOBAHUS, HHTEPIPETALlUU U NPEJCTaBICHUs YU4eOHONH U HaAyYHO-TIOMYJISPHOM MH(POpPMALIUH, OTYyYEHHOM
U3 PA3IUYHBIX MCTOYHUKOB; KPUTHUECKH aHAIU3UPOBATH MOIy4aeMyt0 HHPOPMALIHIO

[TpuBoANTE mpHUMEpHl BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE
IIPOLIECCOB OKPY KAIOLIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHI

Hcnonb30BaTh TEOpeTHUECKUE 3HAHUSA MO (DU3MKE B MOBCEAHEBHOM JKM3HU s obecredeHUs: 0e30MacHOCTU IpHU
oOpaileHun ¢ npubopaMu M TEXHUYECKUMHU YCTPOMCTBaMM, AJIi COXPaHEHUS 370pPOBbs U COOIIOACHHUS HOPM

HKOJIOTMYECKOTO MOBEICHUS B OKpY’Karollel cpejie

10.18

11 KITACC

PabGorats B rpyrine ¢ BBHIIOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH, MJIAHUPOBATH PA0OTY TPYIIIBI, PAIIMOHAIBHO
pacrpenensiTh 0053aHHOCTH W IUIAHUPOBATh JESITEIBHOCTh B HECTAHIAPTHBIX CHUTYAIUSAX, aJICKBATHO OIEHUBATh

BKJIaJ] KaKA0TI'0 U3 YHaCTHUKOB I'PYIIIIBI B PCUHICHUC paCCManHBaCMOﬁ Hp06HCMLI




Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHEro
001ero oopazoBaHus

111

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MeCTO (pr3UKU B (HOPMHUPOBAHUH COBPEMEHHON HAYYHON KapTHHBI MUPA, B
Pa3BUTHH COBPEMEHHON TEXHHMKU M TEXHOJOTHI, B IPAKTHYECKOMN IESITEIBHOCTH JIFOAEH, LIEJIOCTHOCTD U €IMHCTBO

buznyecKoil KapTUHBI MHUpa

11.2

Y4YuUTHIBaTh TPAHULIBI IPUMEHEHHS U3YUYEHHBIX (PH3UUECKUX MOJENEH: TOUCUHBIN JCKTPUUYECKUN 3apsll, sepHas

MOZCIIb aTOMAa, HYKJIOHHAsA MOACJIb aTOMHOTIO spa IIPU pCHICHUN (1)I/I3I/I‘I6CKI/IX 3aJa4

11.3

114

Pacrnio3naBath (usuueckue siBieHUs (NPOIECChI) M OOBSCHATH MX HA OCHOBE 3aKOHOB OJJICKTPOJAWHAMHKH U
KBaHTOBOH (DPM3UKU: DIICKTPHUYECKAs IIPOBOAMMOCTb, TEILIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JICHCTBUS TOKA,
B3aMMOJICHCTBIEC MarHUTOB, AJICKTPOMArHUTHAS WHIYKIUS, IEHCTBUE MarHUTHOTO TIOJISl HAa TIPOBOJHUK C TOKOM U
JIBUKYIIUICS 3apsl, SJICKTPOMArHUTHBIC KOJEOAHUS W BOJIHBI, MPSIMOJMHEHHOE pacnpoCTpaHCHHE CBETa,
OTpaKEHHE, TMpelioMIeHHe, UHTepdepeHys, audpakius | TOIIpU3alMs CBETa, JUCIEePCHS  CBETa,
dorornekrpudeckuii 3pdext (porodPdekT), cBeToBOE NaBICHHE, BOSHUKHOBEHHE JTHHEHUYATOro CIEKTpa aroma

BOOOpOJa, CCTCCTBCHHAA U UCKYCCTBCHHAA PaIUOAKTHBHOCTD

OnuceiBaTh H3yYeHHBIE CBOMCTBAa BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIE, ONTHUYECKHE, DIEKTPUUYECKYIO
IIPOBOAMMOCTh PA3JIMYHBIX CPEN) U DJIEKTPOMATHUTHBIE SIBJIEHUS (IIPOLECCHI), UCIOIB3Ysl (PU3NUYECKUE BEIUYUHBIL:
DIIEKTPUUYECKUI 3apsifi, CUJIa TOKAa, JJIEKTPUYECKOE HANpsDKEHUE, IEKTPUYECKOE COINPOTHBIIEHUE, Pa3HOCTb
norexuanos, IJC, pabota Toka, MHIYKIMsS MarHUTHOTO Mo, cuia Ammepa, cuia JlopeHna, HHAYKTUBHOCTh
KaTyIIKH, SHEPrusl SJIEKTPUYECKOrO0 W MArHWTHOTO MOJieH, Mmepuoa M yacToTa KojeOaHUil B KosiebaTelnbHOM
KOHTYpe€, 3aps/l U CHJIa TOKA B MPOIECCe FapMOHUYECKHUX JIEKTPOMArHUTHBIX KosieOaHull, JOKYyCHOE pacCTOSIHUE U
ONTHYECKasl CUJIA JIUH3bI; IPH ONMHMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKHUM CMBICT UCIOJIB3YEMBIX BETUYHMH, X
0003HaueHHUsI M EIUHHUIBL, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME JaHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTHMMHU

BEJIMUYNHaAMH
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OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBLIC ABJICHUA W MTPOLCCCHI, HCIIOJIb3YHd (I)I/ISI/I‘ICCKI/IG BCJIMYUHBI. CKOPOCTH
OJICKTPOMAarduTHBIX BOJIH, AJIMHA BOJIHBI M YaCTOTa CBETA, SOHCPIrusd U UMITYJIbC (bOTOHa, nepuoa mnoaypacmaaa,
OHEPrusa CBA3M ATOMHBIX SAACP, IPU OINMCAHHMU IIPpaBUJIBHO TPAKTOBAaTh (bHSH‘IeCKI/Iﬁ CMBICJI HCITIOJIb3YCMbIX
BCJIIMYHUH, UX 0003HaYECHUS U CAWHHIIBI; YKAa3bIBATh (bOpMy.TIBI, CBA3BIBAOIIUC JaHHYIO (1)H31/I‘-ICCKYIO BCIIMYHHY C

APYruMu BCIIMYHUHAMUA, BBIYHUCIIATH 3HAYCHUC (1)I/ISI/I‘ICCKOI>'I BCIIMYHUHBI

11.6

AHanm3upoBaTh (U3MUECKUE MPOLECCH U SBJICHUSA, MCIONb3YS (PU3UUECKHUE 3aKOHBI M NMPUHIUIBL: 3aKkoH Owma,
3aKOHBl IIOCJIE0BATENIBHOIO U MApajuIe]bHOTO COEAMHEHMsI INPOBOJHUKOB, 3akoH Jlxoyns — JleHua, 3akoH
9MEKTPOMArHUTHOM HHIYKIMH, 3aKOH MPSIMOJIMHEMHOIO paclpOCTPAHEHHUs CBETa, 3aKOHBI OTPAKEHUS CBETa,
3aKOHBI TNPEIOMJICHHsI CBeTa, ypaBHeHUe OiHITelHHa ansi ¢otorddekra, 3aKOH COXPAHEHHS DHEPruu, 3aKOH
COXpaHEHHUsI UMIYJIbCA, 3aKOH COXPAHEHHUs 3JIEKTPUUECKOro 3apsiia, 3aKOH COXPAaHEHHsS MacCcOBOTO YHCIIA,
nocTyjnaTsl bopa, 3aKkoH paMOaKTUBHOIO pacnaja; Mpyu 3TOM pa3iudaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro

MaTeMaTU4ICCKOC BBIPAKCHHUEC U YCIIOBUA (FpaHI/IHLI, O6J'IaCTI/I) IIPpUMCHUMOCTH

11.7

11.8

OHpGI{CJI?[TI) HaIpaBJICHUC BCKTOPAa MHAYKIHWH MAarHuMTHOI'O ITOJIA HNPOBOAHHKA C TOKOM, CHJIBLI AMHepa n CHJIbI

Jlopenna

CTpOI/ITB " OIIUChIBATH I/I306pa)KeHI/Ie, CO31aBacMoOC IIOCKUM 3C€PKaJIOM, TOHKOH JTMH30H

11.9

11.10

11.11

BbINOMHATE AKCIIEPUMEHTHI 110 MCCIEA0BaHUIO0 (PU3NUECKUX SBJICHUM U MPOLECCOB C MCIOJB30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEpEeHMH; MpH 3TOM (OpMYIMpOBaTh MpobiieMy (3a1ady) M TUIIOTE3y y4eOHOro IKCIEepUMEHTa,
coOMpaTh YCTaHOBKY U3 MPEJIOKEHHOT0 000pYyI0BaHUS, TPOBOAUTE OMBIT M (POPMYITUPOBATH BBIBOIbI
OcymiecTBiIATh NpsIMble U KOCBEHHbIE M3MEpEHUs (U3NYECKUX BEIUYMH; MPU 3TOM BHIOMPATH ONTUMAJIbHBIN
Croco0 U3MEpPEHNs U UCI0Ib30BaTh U3BECTHBIE METO/IbI OLICHKH MOTPELTHOCTEN U3MEpEeHU

HccnenoBath 3aBUCHUMOCTH (U3MYECKHUX BEJIMYMH C HCIOJb30BAHUEM TMPSIMBIX H3MEPEHUH; INpH 3TOM
KOHCTPYHPOBaTh YCTaHOBKY, (DMKCUPOBATh PE3yJIbTaThl MOJYYEHHOW 3aBUCHMOCTH (PU3NYECKUX BEJIIMYUH B BHJIE

Ta6J'II/II_[ n Fpa(i)I/IKOB, ACJIaTh BBIBOJEI IO PE3YyIbTaTaM HCCICIOBAaHUA

11.12

CobmronaTe mpaBuia 6€30MacCHOTrO TPyJAa MpHU MPOBEACHUU UCCIEAOBAaHUN B paMKax y4eOHOro HKCIIEpUMEHTa,




yueOHO-HCCIIeI0BATENbCKOM U MPOEKTHON AESATENbHOCTH C HCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOHCTB U

71a00paTOPHOTO 000PYAOBAHUS

11.13

11.14

11.15

Pemate pacuérHbie 3a7a4u ¢ SBHO 331aHHOM (pU3HUeCcKON MOJEIBIO, UCTIONB3YS (PHU3UUYECKUE 3aKOHBI M IPHHLIUIIBL;
Ha OCHOBE aHajJM3a YCJIOBMs 3aJaud BbIOUpPATh (PU3MUECKYIO MOJIENb, BBIACNATh (U3UUYECKHUE BEIUYMHBI U
(bopMyIbl, HEOOXoIUMBIE I €€ pelleHHs], IPOBOAUTE Pacu€Thl U OLIEHUBATh PEAIbHOCTh MOJIYYEHHOTO 3HAUEHUS

(bU3HYECKON BETUIMHBI

Permath KauecTBEHHBIC 33/a4K: BHICTPANBATH JIOTMUYCCKHA HEMPOTUBOPEUHUBYIO IIETIOYKY PACCYXICHHI C OMOPON Ha
U3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUCCKUC SIBJICHHSI

Hcnonp3oBath 0pU peHICHUH Y4YeOHBIX 3a7ad COBPEMEHHbIC HH()OPMAIMOHHBIC TEXHOJIOTHU JIJIS TIOMCKa,
CTPYKTYPUPOBAHUS, HMHTEPIPETAIlMM W NPEACTABICHUS y4eOHOWM © HAYYHO-TOMYJISAPHOW HHOOpMAIHH,

HOHy‘ICHHOﬁ N3 pa3JIMYHbIX HCTOYHHUKOB,; KPUTHYCCKH aHAJIU3UPOBATH IIOJTYUIACMYHO I/IH(1)OpMaI_II/IIO

11.16

OOBSICHATh TNPHHLIUIBI JEHCTBUS MAalIWH, NPUOOPOB M TEXHUYECKHX YCTPOWCTB; pa3iuyaTh YCIOBHS HX

0€30I1aCHOI0 MCITOJIb30BaHUS B HOBCGI[HGBHOI‘/’I KHN3HU

11.17

11.18

11.19

[IpuBoinTh mpHUMeEpHl BKJIa/la POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE

MMponeCcCOB OKPYKAOIICTO MHUPA, B Pa3BUTUC TCXHUKH U TEXHOJIOTHUI

Hcnons30BaTh TCOPCTUUCCKHUE 3HAHUA I10 (1)I/IBI/IKC B MOBCEIHEBHOM XKU3HHU IJIA obecneueHns 0E30MacHOCTH npu
O6paH_[eHI/II/I C HpI/I60paMI/I N TCXHHUYCCKHMU YCTPOﬁCTBaMH, AJIL COXpAaHCHUA 3J0pPOBbI U CO6J'IIOI[€HI/ISI HOpM

HKOJIOTMYECKOTO MOBEICHUS B OKpY’Karollel cpejie

PaGotath B rpymre € BBIIIOJHCHHUEM Pa3JIMYHbIX COLMAJIBHBIX pOHCﬁ, IJIAaHUPOBATH pa60Ty rpyIIbl, paiuOHAJIBHO
pacnpeacisiTb 00513aHHOCTU U IJIaHUPOBAaTh ACATCIBHOCTh B HCCTAHAAPTHBIX CUTyaAlUAX, aJICKBATHO OLCHUBATH

BKJIa/1 KaX/I0T0 U3 YYACTHUKOB TPYIIIBI B PEIICHNE pacCCMAaTPUBAEMOM MTPOOIEMbI




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIIACC
K Kox
o NpoBePSIEMOro IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS
pasaeJa
3JIeMEHTAa
OU3UKA U METO/IbIl HAYYHOI'O ITO3HAHU A
11 ®dusnka — Hayka o npupoae. Hayunsle MeToabl MO3HAHUS OKpY’Karollero Mupa. Poiib skcriepuMenTa u
' TEOPHH B MIPOIIECCE MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE
1 MopnenupoBanue (U3NYECKUX SIBJICHUH W TporieccoB. HaydHble rumoTe3bl. DU3WUecKHe 3aKOHBI |
19 Teopuu. ['paHUIBI MPUMEHUMOCTH (pu3ndeckux 3akoHOB. [IpunHnun coorBercTBusi. Pombp u Mecto
' ¢us3ukd B (HOPMHUPOBAHMHM COBPEMEHHOW HAYyYHOW KapTUHBI MUpPA, B MPAKTUUECKOW JEATETbHOCTH
mojen
2 MEXAHUKA
KNUHEMATHUKA
911 Mexanuueckoe ABMKeHHE. (OTHOCHTENBHOCTh MeXaHHMYeckoro JBukeHus. Cucrema oTcuéra.
”1 Tpaexropus
912 [lepemerenue, ckopocTh (CpeHsss CKOPOCTh, MTHOBEHHAsi CKOPOCTb) M YCKOpPEHHE MaTepHallbHOM
o TOYKH, UX NMPOEKIIUHA HA OCU CUCTEMBI KOOpAHHAT. CII0KEHNE NTEPEMEIICHUIN U CIIOKEHUE CKOPOCTEN
2.1.3 PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJWHEHHOE ABMXKEHHUE. ['padKu 3aBHCHMOCTH KOOPIMHAT,




2.2

CKOPOCTH, YCKOPEHU A, ITYTU U ICPEMECILCHHU A MaTepHaHBHOfI TOYKH OT BPEMCHU

214 CBoOomHOE majieHue. Y CKopeHue CBOOOTHOTO TaICHUS
915 KpusosnueliHoe nBukeHue. PaBHOMEpHOE IBM)KEHUE MATEPUAIBHOM TOYKH I10 OKPYKHOCTHU. YTJOBas
o CKOPOCTb, IMHENHAas1 ckopocTh. lleprnon n yacrora. LleHTpocTpeMuTeNnbHOE YCKOPEHHE
2.16 TexHHYEeCKHe yCTPONCTBA: CIIMIAOMETD, IBHKEHUE CHAPAOB, LIEITHBIE U PEMEHHBIE ITepe1adn
[Tpaktnyeckue paboThl. M3mMepeHne MIrHOBEHHOM ckKopocTH. MccienoBaHHe COOTHOIIEHUS MEXIY
" OyTAMH, [POWJIEHHBIMU TEJIOM 3a IOCJIEIOBATE/IbHbIE paBHbIE IPOMEXKYTKH BpPEMEHU MpU
o PaBHOYCKOPEHHOM JBMXCHHH C HAYaJIbHOW CKOPOCTBIO, paBHOU HyI0. V3ydeHue NBM)KEHUS IIApUKa B
BA3KOM skuaKocTy. M3ydueHue nBuKeHUs Tea, OpOIIEHHOTO TOPU30HTAIBHO
JMUHAMUKA
221 [IpuHnmn otHOocuTenbHOCTH ["anmunes. Ilepseiii 3akoH HeroToHa. IHEpumanbHble CHCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHnmn cyneprno3uiuu Cui
223 Bropoii 3akon HeloToHa JU1s1 MaTepraiabHON TOUKK B MHepuuanbHoi cucteme orcuéra (MCO). Tpernit
o 3akoH HbloTOHA /1711 MaTepUalIbHBIX TOUEK
224 3akoH BceMupHoro TsaroreHus. Cuna tspkectu. [lepBas kocmuueckasi ckopocts. Bec tena
2.2.5 Cwuita ynpyroctu. 3akoH ['yka
226 Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHsI CKOJIbXKEHUS U cuia TpeHus nokos. KosdduureHnt tpenus.
o Cuna conpoTUBIEHMS NIPU IBHKEHUU TEJA B )KUJIKOCTH WJIU Ta3e
2.2.7 [ToctynarensHoe U BpaliaTenbHOE JBHKEHUE a0COIIOTHO TBEPIOTO Tea
928 MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpaiieHus. [linedo cuibl. YClIOBHSI paBHOBECHSI TBEPIIOrO Tena B

Hnco



2.3

2.2.9

TexHmueckne YCTpOﬁCTBaZ IMOAINHUITHUKH, IBUKCHUE NCKYCCTBCHHBIX CITYTHHKOB

[TpakTnueckue paboThl. M3yueHue naBkeHUs Opycka MO HAKJIOHHOM IUIOCKOCTH MOJ JAEHCTBUEM

HECKOJIbKUX cwil. MccnemoBaHue 3aBHCHMOCTH CHJI YIPYTOCTH, BO3HHUKAIOMIMX B AcGopMHUpyeMOn

2210 IpY)XUHE U PE3UHOBOM 00paslie, OT BeIUYMHBI uX Aegopmanuu. MccnenoBanue ycinoBuil paBHOBeCUs
TBEPIOTO TeJa, UMEIOIIETO OCh BPAILICHHS
3AKOHbI COXPAHEHUN A B MEXAHUKE

931 HNmnynbe MarepuaibHOM TOYKH, CHUCTEMbl MaTepHalbHBIX TodeK. Mmmynbc cuiabl U M3MEHEHHe
o UMITYJIbCA TeJa

2.3.2 3akoH coxpaHenus ummnyibca B UCO. PeakTuBHOE ABMKEHNE

2.3.3 Pabora cunbl

234 Mo1HOCTb CUJIBI

2.35 Kunernueckas sHeprust MaTepHabHOM TOUKH. Teopema 0 KHHETHYECKON SHEPTUU

238 [TorennuanbHas osHeprus. IloTeHuuanbHas SHEpPrust ymnpyro JAeGOpPMHUPOBAHHOW  NPYKUHBI.
o [TorennmansHas SHEPTHS TeNa BOJIU3U MOBEPXHOCTH 3eMITH

937 [loreHnmaneHbple ¥ HEMOTEHIMAIBHBIE CUJIBI. CBsi3b pabOTHI HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM
o MEXaHUYECKOM IHEPruy CUCTEMBI Tell. 3aKOH COXPaHEHHs] MEXaHUYECKOH SHEPruH

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

2.3.9 TexHUuecKkue yCTporucTBa: IBUKEHUE PAKET, BOAOMET, KOTEp, MPY>KUHHBIA MUCTOJIET

23.10 [IpakTuueckue padotel. M3yueHue cBa3u CKOpocTel Ten Mpu HeynpyroM ynape. VccienoBanue cBA3H

paboThI CUJIBI C U3MEHEHNEM MEXaHUYECKON IHEPrUH Teja

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA



3.1

3.2

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPUU

OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON Teopuu. bpoyHoBckoe nBuxkenue. duddyzus.

341 Xapakrep JBUKEHUS U B3aUMOJCHCTBUS YaCTHULl BELIECTBA

312 Monenu cTpoeHust Ta30B, KUAKOCTEH U TBEPABIX TNl U 0ObSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
o Mozeen

3.1.3 Macca monekyin. KonmngectBo Bemiectsa. [locrosHaas ABoraapo

3.1.4 TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp Lenbcus

3.15 Mogenb uneansHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKON TEOPUHU UACAITBHOTO raza

316 AOlcomoTHas TeMIepaTypa Kak Mepa CpelHel KMHETHYECKOH SHEPrHH TEIJIOBOTO JIBM)KCHUS YACTHIL
o rasza. [lIkana remneparyp Kenbpuna

3.1.7 VpaBuenne Knaneiipona — Menneneea. 3akoH JlaibToHa

318 I"a3oBbIe 3akoHBI. M30mporiecchl B HeabHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA: M30TepMa,
o u30xopa, n3odapa

3.1.9 TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

3110 [TpakTuyeckue paboThl. I3MepeHne Macchl BO3yXa B KJIacCHOM KoMHare. VccnenoBanue 3aBUCUMOCTH
o MEXy TapaMeTpaMH COCTOSIHHUS Pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUWKN

391 TepmonuHaMudeckass cucreMa. BHYTpPEHHsIST SHEPrusi TEPMOJWHAMHUYECKOW CHCTEMBI W CIIOCOOBI e€
o W3MEHEHUS

3.2.2 KonuuecTBo TeminoTel U pabota. BHyTpeHHss SHEprusi 0THOATOMHOTO WJIEAIbHOTO Ta3a

3.2.3 Bunsr Terutonepemayn: TEMIIONPOBOMHOCTh, KOHBEKIIHS, H3JIydeHHE. TeruioéMKOCTh Tena. Y IeibHas




3.3

TEIIOEMKOCTh BEIIECTRA. Pacuér konudecTBa TEIJIOTHI IIpu TCIuIonEepEaayucC

HCpBLIﬁ 3aKOH TCPpMOJUHAMUKH. HpI/IMCHCHI/Ie IEPBOro 3aKOHa TEPMOJUHAMHUKH K H3O0IIPOLECCAM.

324 I'padmueckas uaTEpHIpeTanus paboTh raza
TerutoBsle Mammubl. [IpuHIMIBL AeHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHust SHEPTUH B TEIIOBBIX
3.2.5 mammHax. Koaddunuent nonesnoro neiicteus (ganee — KI1J[) reroBoit mammnsel. [uki Kaprao u ero
KIT1J
396 Bropoit 3akon TepmoanHamuku. HeoOpaTumocTh mpoleccoB B MpuUpoAe. TemsioBble JBUTATENH.
o DKoJIoTHYecKre MpoOIeMbl TEIIOOHEPTETHKI
3.2.7 TexHUYECKHE YCTPOUCTBA: IBUTATENIb BHYTPEHHETO CTOPaHHsl, OBITOBOM XOJIOAMIBHHUK, KOHAUIIUOHEP
3.2.8 [IpakTuueckue padotel. U3mMepeHue yaeabHoM TenI0EMKOCTH
ATPEI'ATHBIE COCTOSAHNA BEILIECBA. ®A30BBIE [TEPEXO/bI
331 [TapooOpazoBanne u koHjeHcarus. VcnapeHue u KureHue. YAenbHas TEIuioTa napooOpa3oBaHUS.
- 3aBUCHMOCTh TEMIIEPATypbl KUTIEHUS OT AaBJICHUS
3.3.2 AOGCONIOTHAS 1 OTHOCHTENbHAS BIAXXHOCTH BO3yxa. HachImeHHbIi ap
333 Teépnoe Teno. Kpucramimueckne u amop@Hbie Tena. AHU3O0TPOMNHUS CBOMCTB KpUCTALIOB. JKuakue
o Kkpuctaibl. CoBpeMEeHHbIE MaTepHallbl
3.34 [TnaBnenue u KpucTayuM3anus. Y jenpHas TerioTa miasiaenus. Cyonumanus
3.35 VYpaBHeHUe TerIoBoro 6agaHca
336 TexHuueckue yCTpPOHCTBAa: TUTPOMETP M ICHXPOMETp, KaJlOpUMETp, TEXHOJOTHH TMOJIY4YEeHUs
o COBPEMEHHBIX MaTE€pPHaJIOB, B TOM YHCIIE HAHOMATEPUAIOB, © HAHOTEXHOJIOTHH
3.3.7 [IpakTuueckue pabotel. Mi3MepeHnue BIaXXHOCTH BO3/1yXa



4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA

411 DnexTpu3anus Tel. DJIeKTpUIecKui 3aps. [IBa BUga 3eKTPUUECKUX 3apsiioB

4.1.2 [IpoBOAHMKY, AUBIIEKTPUKH U MOJIYIIPOBOAHUKH

4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa

414 B3aumoneiictBue 3apsnoB. 3akoH Kynona

415 Onekrpuueckoe mnone. HanpsoxénHocTh snektpuueckoro mnois. [lpunnun cynepnosunuu. Jlunuum

i1 o HaNpsHKEHHOCTHU 3JIEKTPUYECKOTO M0JIs
. 4.1.6 Pabora cui anexkrpocratnyeckoro nodis. [lorennuan. PasHocTs noTeHuanos

4.1.7 [IpoBOAHMKY M JUAIIEKTPUKHU B IOCTOSIHHOM JJIEKTPUYECKOM TToJIe. JIudiIeKTprudecKas IpOHUIIAEMOCTh

418 OnektpoéMkocTh. KoHzeHcaTop. DEeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEpPrusl 3apsHKEHHOTO
o KOHJIEHCATOpa

419 TexHnueckue ycTpoMCTBA: DIIEKTPOCKOI, JJIEKTPOMETP, JJIEKTPOCTATHUECKas 3alluTa, 3a3€MIICHHE
o AJIEKTPONPUOOPOB, KOHJAEHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10 [IpakTuueckue padotsl. 3MepeHue 31eKTpoEMKOCTH KOHIEHCaTOpa

HOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

421 VYcnoBus CymecTBOBaHHS IOCTOSIHHOIO 3JIEKTpUUECKOro Toka. Mcrounumkm toka. Cuia ToOKa.

o ITocTosiHHBIN TOK
4.2

4.2.2 Hanpsokenue. 3akon Oma J1s yyacTka Lenu

4.2.3 DNeKTpUUEcKOe COMPOTUBIICHHE. Y AeIbHOE COIPOTUBIICHUE BELIECTBA

4.2.4 [TocnenoBarenbHOE, MapalielbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB




4.2.5

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyns — Jlenma

4.2.6 MOIIHOCTB 3JIEKTPUIECKOTO TOKA
127 anekTpo BIKyIIas cuna (nanee — DJ]C) U BHyTpeHHEe CONMPOTHUBIICHUE MCTOYHHMKA TOKA. 3akoH Oma
o JUTS TIOJTHOM (3aMKHYTO# ) 3yiekTpudeckon 1enu. KopoTkoe 3aMbIkaHue
498 DONEeKTpOHHAs MPOBOJMMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTb COMNPOTHBICHHS METAIOB OT
o Temneparypbl. CBEpXIIPOBOAUMOCTh
4.2.9 DnexkTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX TyYKOB
49,10 [HonynpoBonuuku. CoOCTBEHHas M MNpPUMECHAas MIPOBOAMMOCTb MOJIYNpOBOJHUKOB. CBoicTBa p-n
o nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
4.2.11 DNEKTPUUECKU TOK B DJIEKTPOIUTAX. DIEKTPOIUTHYECKAS TUCCOLMALINS. DIEKTPOIU3
421 DOnekTpuueckuii TOK B razax. CamMOCTOSTENbHBIM W HECaAaMOCTOSTEeNbHBIN pa3psa. PasnuyHble THIBI
o CaMOCTOATENIBHOTO pa3pana. Monuus. [nazma
TexHnueckue ycTponcTBa: aMIIEpMETpP, BOJBTMETP, PEOCTAT, UCTOYHHUKH TOKA, JJIEKTPOHArpeBaTeIbHbIE
4.2.13 npuOOpbI, BJIEKTPOOCBETUTENbHBIE NPUOOPHI, TEPMOMETP CONPOTUBJIECHMS, BaKyyMHbIH JHO[,
TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYIIPOBOIHUKOBBIN MO/, TajbBAaHUKA
4214 [TpakTuyeckue padoThl. M3ydeHne cMEIaHHOTO COeTMHEHUS PE3UCTOPOB.

Mamepenne 3/1C nucTouHMKa TOKA U €0 BHYTPEHHETO conpoTuBIieHus. Habmonenue snexTponsa

11 KITACC

Kon

IIpoBepsiemble 3JIeMEHTBI COIEPKAHUSA



pa3aena Koanposepsie
MOT'0
3JIeMeHTa
4 OJIEKTPOAMHAMUKA
MAT'HUTHOE ITOJIE. 9JIEKTPOMAT'HUTHAA UHAYKIMA
43.1 ITocTosinHbIE MarHUTHl. B3anMo1eiCTBUE ITOCTOSIHHBIX MAarHUTOB
MarnutHoe mnone. Bexkrop marmuTHOM HMHAyKUMH. [IpuHnun cyneprno3unuu. JIMHMM MarHuTHOMN
432 nHaykuuy. KapTrHa nuHui MarHUTHOM MHIYKLHH T10J1s1 HOCTOSIHHBIX MAarHUTOB
MarauTHOEe TO0JIe MPOBOJHHMKA ¢ TOKOM. KapThHa JMHUNA MOJA IJIMHHOTO HPSIMOTO MPOBOJHHMKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOTO TMPOBOJHUKA, KaTymku ¢ TokoM. OmbIT Opcrena. BsaumopeiicTBue
MPOBOJHUKOB C TOKOM
434 Cunia Amriepa, €€ MOJIyJIb ¥ HalpaBJICHHUE
43 Cuna Jlopenma, e€ monaynb W HampaBieHue. JIBHKEHUE 3apsHKEHHOW 4YacTUIBI B OJHOPOJIHOM
433 MarHuTHOM noje. Pabota cumbl Jlopenna
4.3.6 SIBneHue ANEeKTPOMArHUTHON UHIYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUH
4.3.8 O/J1C unaykuuu. 3aKOH 31€KTPOMarHUTHOM MHAYKIMK Papanes
Buxpepoe snexkrpuueckoe moine. IC HMHIYKIMHU B NPOBOAHHUKE, ABUKYIIEMCA IOCTYNAaTEIbHO B
439 OJTHOPOJTHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTD. SIBNeHue camounaykuuu. 3J[C caMoOMHAyKIIMKI




5.1

4.3.12 DHeprusi MarHUTHOT'O MOJIsl KATYLIIKHA C TOKOM
4.3.13 DNEKTPOMArHUTHOE I10JIe

TexHudyeckue yCTpOICTBA: IOCTOSHHBIE MArHUTBI, AJIEKTPOMArHUTHI, 3JIEKTPOJBUraTellb, YCKOPUTEIN
4314 AIIEMEHTApHBIX YaCTHLI, UHAYKIIMOHHAS 11€Yb

[IpakTuueckue paboThl. V3yuyeHue MarHUTHOTO MOJIs KAaTYIIKH C TOKOM. McciemoBanue neilcTBHs
4315 IIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKoM. VMccrenoBanue siBI€HUS 2JIEKTPOMarHuTHOW HHAYKIIUU

KOJIEBAHU S U BOJIHBI
MEXAHWYECKUE 1 DJIEKTPOMAT'HUTHBIE KOJIEBAHUA

Konebarenprast cucrema. CBoOomHbIe KojeOanus. ['apmonmueckue kosebanus. [lepwon, dacrora,
>1.1 amIuintyna u ¢asa KoneOaHuit
5.1.2 [IpyxuHHBINA MasTHUK. MaTeMaTH4eCKUil MassTHUK

VYpaBHeHHe rapMOHUYECKUX Kojebanuil. Kunemarnueckoe U TuHAMHUYECKOE OMMCAHUE KOJIe0aTeIhHOTO
>13 JIBYDKEHUS

[IpeBpaiienrie 3HEpPruM NpU rapMOHUYECKHX KosieOaHusxX. CBsA3b aMIUIMTYJbl KoJieOaHUI MCXOHOU
>14 BEJIMYMHBI C aMIUIUTYAaMH KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUS

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJjeOaHUsS B UACATBHOM KOjeOaTelbHOM
>15 KOHTYpe. AHAJIOrus MEX/ly MEXaHWUYECKUMHU M 3JIeKTPOMarHuTHeIMU KojeOanusMu. @opmyna Tomcona
516 3aKOH COXpaHEeHHUsI YPHEPTUH B UICATbHOM KO0JIeOaTeIbHOM KOHTYpe

BeiHyXaeHHble MexaHuyeckne KoneOanusa. Pesonanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
>L7 ANEKTPOMAarHUTHbIE KOJIeOaHusl.
5138 Ilepemennsblit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.




5.2

5.1.9 MouHOCTh MEPEMEHHOTIO TOKA. AMIUIUTYJTHOE U JEHCTBYIOIIEE 3HAUYECHNE CHIIBI TOKA U HAIIPSIKEHUS
Tpanchopmarop. IIpousBoacTBo, nepenaya U MoTpediIeHUe EKTPUUIECKON dHEPTUU. DKOJIOTUYECKUE
5.1.10 PUCKM IIpU IPOU3BOACTBE IJIEKTPUYECKOW dSHepruu. KyibTypa HCIOIB30BaHUSA JIIEKTPOIHEPIUH B
[TOBCETHEBHOM KU3HU
5.1.11 TexHuueckue ycTpoicTBa: ceiicMorpad, 2IeKTPUIECKH 3BOHOK, JIMHUH JJICKTporepeaayd
[Ipaktrueckue pabotel. VccmenoBanue 3aBUCMMOCTH TEPUOJA MaJIbIX KOJIEOAHUW rpy3a Ha HUTH OT
5.1.12 JUIMHBl HUTU W Maccel rpy3a. HMccinenoBaHue nNEepeMEHHOro TOKa B IENU M3 IOCIEI0BATEIBHO
COCIMHEHHBIX KOHACHCATOPa, KaTYIIKU U PE3UCTOpa
MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbI
Mexanuyeckue BOJIHBI, YCJIOBHS pacnpocTpaHeHus. [lepumon. CkopocTh pacnpocTpaHEHUs U JJIHMHA
>21 BOJIHBIL. [lonepeunble U IPO0JIbHBIE BOIHBI
5.2.2 ###Par### Nnrepdepenuns u nudpakins MEXaHUUECKUX BOIH
5.2.3 3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa
DNeKTPOMarHUTHBIE BOJHBI. Y CIIOBUS W3JIYYEHHS JJICKTPOMArHUTHBIX BOJH. B3anmHas opueHTanus
524 BeKTOpoB E, B 11 v B 3eKTpOMarauTHOM BOJIHE B BaKyyMe
CBoiicTBa 9JEKTPOMArHUTHBIX BOJH: OTpaXEeHHE, TMpEIOMJICHHE, TMONsIpu3anus, Judpaxius,
525 untepdepeniusa. CKOpoCTh IIEKTPOMArHUTHBIX BOJH
5.2.6 [Ixana >neKTpOMarHUTHBIX BOJIH. [[puMeHEeHNE 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHIMTIBI  pagWoOCBA3M W TeNeBUACHUA. Pamuonokamusi. OJNEKTPOMAarHUTHOE  3arpsi3HEHUE
>2.1 OKpY’Karollen cpeibl
5.2.8 TexHU4ecKkue yCTpONCTBA: MY3bIKaJIbHbIE MHCTPYMEHTHI, YJIBTPA3BYKOBAas JIUATHOCTHUKA B TEXHUKE U




MEIUIIMHE, pajiap, paIuonpuéMHUK, TEIEBU30p, aHTeHHA, Teaedon, CBU-neun

5.3

OIITUKA

5.3.1 [IpsiMmonuHEHOE pacnpoCTpaHEHHUE CBETAa B OQHOPOAHOM cpene. JIyu cBera
5.3.2 OTtpaxxenue cBera. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoeHne n300paXKeHuid B IIIOCKOM 3epKajie
5.3.3 [Npenomenue cBeTa. 3aKOHBI IPETIOMIICHHS CBeTa. AOCOIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS
5.3.4 [TonmHoe BHyTpeHHEE OTpaxkeHue. [IpeaenpHbIi yroa NOJHOTO BHYTPEHHETO OTPAXKEHUS
5.35 Hucnepcus ceera. CrnoxxHbIl cocTaB 6enoro ceera. Lpet

Cobuparone u pacceuBaroliye JHUH3bL. ToHKas jnuH3a. DOKYCHOE pacCTOSHUE M ONTHUYECKass cuia
5.3.6 TOHKOM nuH3bI. [locTpoenune n3o0paxkeHui B cOOUpAIONINX U paccenBaronuX JuH3ax. PopMyna TOHKOU

JIMH3BI. YBEeIUYEHHE, JaBaeMOe JTMH30HM
5.3.7 [Ipenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTHUKH

Nurepdepennus ceta. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS HAOIIOIEHUSI MAKCHMYMOB U MUHUMYMOB B
>38 UHTEP(PEPEHITMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX HCTOYHUKOB

Hudpakus csera. JudpakuuoHHas pemi€rka. YcjaoBHE HaONIONEHUS TJABHBIX MaKCHUMYMOB IpU
239 MaJeHN MOHOXPOMATHYECKOT0 CBeTa Ha TUPPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonspuzanus cera

TexHuyeckue ycTpoiicTBa: OYKH, Jyma, GoTroamnmapaT, MIPOSKIIMOHHBINA anmapaT, MUKPOCKOII, TeIeCKOTI,
>3.11 BOJIOKOHHASI ONITHKA, AH(PpaKIIMOHHAS PEIIETKA, TOJISIPOUT
531 [IpakTuueckue padoThl. M3mepenue mokasarens npenomieHus. MccnenoBanrue cBOHCTB M300paKeHHH B

nuH3ax. HaGmonenue aucnepcun cBeTa

SJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH




Fp AHUOBI TPUMCHHUMOCTHU KJJaCCUYECKOM MEXaHHMKHU. HOCTy.]'IaTBI TEOpHUHU  OTHOCHUTCIBHOCTH:

o1 WHBApUAHTHOCTh MOAYJISl CKOPOCTU CBETA B BAaKyyMe, PUHIIMI OTHOCUTEIBHOCTU DUHINTEHHA
6.2 OTHOCUTENBHOCTDh OJJHOBPEMEHHOCTH. 3aME/JICHIE BPEMEHHU U COKPAILIEHUE JUTHHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI
6.4 CBs13b MacChl € PHEPTUEH U UMITYJIbCOM CBOOOHOM YaCTHUIIbI. DHEPTHsI ITOKOSI CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3MKA
DJIEMEHTBI KBAHTOBOM OIITUKU
7.1.1 ®oronsl. opmymna [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA
7.1.2 OtkpsiTue u uccienoBanue poroaddexra. OnbiTel A.I'. CroneroBa. 3akoHbl hoToddhdexra
7.1 7.1.3 VYpasaenwne DitamreitHa st porodddekra. «KpacHas rpanuia» porodddexra
7.14 Hasnenne cera. OnbiTel [1.H. JIebenena
7.15 XUMHYeCcKoe IeHCTBUE CBETA
7.1.6 TexHnueckue ycTpoiicTBa: poTO3IEMEHT, POTONATUMK, COTHEYHAs OaTapesi, CBETOINO0]
CTPOEHUE ATOMA
Mopenb aroma Tomcona. OnbiTel Pezepdopia mo ucciieqoBannio cTpoeHust atroma. [lnanerapuas
r2d MOJIENTh aTOMa
[Toctynater bopa. Uznydenue u norsiomenrne GOTOHOB MPU TIEPEXOC aTOMa C OJHOTO YPOBHSI SHEPTUH
72 122 Ha apyroi. Buasl cnektpoB. CriekTp ypOBHEM 3HEpruu aToma BoJI0poa
BonnoBsle cBoiictBa wactun. Bomnel ge bpoins. KopnyckynspHo-BomHOBOH nyanusm. udpakius
723 7IEKTPOHOB Ha KPUCTAJIIAX
724 CrioHTaHHOE M BBIHYKJEHHOE U3TTydeHHe. Y CTPOHCTBO U MPUHLIUII pabOoTHI Jiazepa




7.2.5 TexHuueckue ycTpoiicTBa: CIeKTpaibHbIA aHAINU3 (CIEKTPOCKOI), T1a3ep, KBAHTOBBIM KOMITBIOTEP
7.2.6 [IpakTuueckue padbotel. Habmonenue inHeRvyaToro cnekTpa
ATOMHOE A1PO
7.3.1 MeTo161 HAOIIOICHUS U PETUCTPAIIIH SJIEMEHTAPHBIX YaCTHUI]
OtkpeiTHe paaumoakTuBHOCTH. OmbiThl Pesepdopma mo ompeneneHUro CcocTaBa PagrOaKTHBHOTO
7.3.2 uznydenus. CBoiicTBa anbda-, Oera-, ramma-uznydeHus. BiusHue paJguOaKTHUBHOCTH Ha IKHUBBIC
OpraHu3MBbl
OTtkpeiTHE TIpoTOHA W HelTpona. Hykmonnas monens simpa [eiizenbepra — MBanenko. 3apsia siipa.
733 MaccoBoe uncno sapa. M3oTonst
Anbda-pacnaa.  DNEKTPOHHBIM W TO3UTPOHHBIA  OeTa-pacmaa. ['amma-uzinydeHwe.  3akoH
7.3 7.3.4
paaMoaKTUBHOIO pacraja
7.3.5 DHeprusi CBA3U HYKJIOHOB B szipe. SnepHsie cuibl. [ledekT macchl sapa
7.3.6 SAnepusble peakuuu. [leneHne U CUHTE3 A1€Ep
Snepusiii peaktop. Tepmosinepnblii cunTe3. [IpoGiieMbl M NEPCHEKTHBBI SIIEPHOM HSHEPrETHKH.
737 DKOJIOTMYECKHE aCIEeKThI sIIE€PHON IHEPTeTUKU
7.3.8 OnemeHTapHble YacTUllbl. OTKphITHE O3UTPOoHA. DyHITaMEHTAJIbHbIE B3aUMOJICHCTBUS
7.3.9 TexHudeckue ycTpoicTBa: J03UMETp, kamepa BuibcoHa, sinepHbIil peakTop, aToMHast 0om0Oa
7.3.10 [IpakTuueckue padotsl. MccnenoBanue TpekoB yacTHIL (IO TOTOBBIM GoTorpadusim)
OJIEMEHTBI ACTPOOU3UKU
8 8.1 Bun 3Bé3aH0ro Heb6a. Co3Besnus, spkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JABHKEHHE
8.2 Conneunas cucrema. [lnanersl 3emHOM Tpynnbl. [lmaHeTBI-TUTAaHTBI M MX CHOYTHUKH, KapJIHKOBBIE




mw1aneTsl. Manble Tesna COTHEYHOM CUCTEMEI

8.3 Comnnue, dpotocdepa u atmochepa. ComHeuHas aKTUBHOCTh
8.4 Ucrtounuk suepruu CoiHua u 3BE311
3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKHU: Macca, CBETUMOCTb, PAJUYC, TEMIIEpaTypa, MX B3aHUMOCBS3b.
8.5 JlnarpaMMa «CHEKTpPaJIbHBIM KJIacC — CBETUMOCTbY». 3BE3/Ibl TJIAaBHOM I1OCIIEAOBATEIbHOCTU. 3aBUCUMOCTh
«Macca — CBETUMOCTB» IS 3BE3]1 ITIABHOM ITOCIIEA0BATENILHOCTH
Buytpennee ctpoenue 3B€31. CoBpeMEHHbIE MPEJICTABICHUS O MPOUCXOXKJIEHUN U 3Boonuu CoHua u
8.6 3B€3/1. DTAIbI )KU3HU 3BE3]T
Mnineunsiii [1yts — Hama ["anaktuka. CnupanbHasi CTpyKTypa 'anakTuku, pacnpeaeieHue 383/, ra3a u
8.7 neutd. [lonmokenne u nBmwkenue Comnna B [amaktuke. Ilnockas m chepudeckas MOACHCTEMBI
lanaxtuku
8.8 Tunel ranaktuk. Pagroranaktuku u kBazapbl. YEpHbIE OIPHI B SAPAX TATAKTHK
Bcenennas. Pacmmpenune Bcenennoil. 3akon XaO6ma. Pazberanme ramaktuk. Bospact u paauyc
8.9 Bcenennoii, Teopus bonbemoro B3peiBa. Mozens «ropsiueit Beenennoin». PenukroBoe nsnmydenne
8.10 MacutaGHas ctpykTypa Beenennoil. Meraranaktuka. Hepeménnsie mpo6iemMsl acTpOHOMUN




