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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUK TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CHUCTEMHO-IESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4Ye€OHBIMM IpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

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

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

B ocHOBy kypca ¢u3MKKA IS YpPOBHS CpeaHero ooOmero o0pa3oBaHMS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



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

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mpearnosiaraeT HCIOJb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXe OOCYXICHUS
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs (Ppuznueckoit Teopuu, poiau GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alMH IKCIEPUMEHTATBHOU AESTENBHOCTH O0YYarOIIUXCH.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhigeneHne B yka3aHHOM MepeyHe J1abopaTopHBIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMuMHUCI YMEHHSIMU TPOBOJAUTH KOCBEHHBIE H3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1st pacu€THBIX 3a/lad TPUOPUTETOM SIBISIIOTCS 33/1a4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKUX SBICHWW M MPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 00111ero 00pa3zoBaHusl JOJKEH U3Y4aThCsl B YCIOBUSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXoauMoe J1abopaTopHoe OOOpYy/IOBaHUE [JIsi BBINOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JICMOHCTPAIUHA IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHU LIEJIAMU U3y4€HUs PU3UKHU B 001IEM 00pa30BaHUU SABIISIOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
(bU3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTelIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

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 SBICHUA B TPUPOAC H JUISI TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TIPUHITUIIOB JEHCTBHUSI TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHICCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENIECHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeZEJ0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
OCOOCHHOCTEM 00yJarOmuXCs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®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.
dusnyecKkue 3aKOHbl U TEOPUHU. [ paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  aBwkeHHWe. J[BUKEHHME  MaTepuajbHOM  TOYKH IO
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
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

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

Habnronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ] yIiIOM K TOPU30HTY U
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 COOTHOWIEHHS MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

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

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectd. llepBas kKocMuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

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

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 JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOM TOYKH. Teopema 00 HU3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3BMEHCHHUEM MEXaHUYECKOW DHEPTUU
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



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

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHHIA
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3mMeHeHus. KonmmuecTBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoMm mporecce. [lepBhIii 3aKOH TEPMOJAMHAMHUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBHIX MammHax. KoadduimmeHT monae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphl) Teaa Py TeIuionepeiaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonvl

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

TBépnoe Teno. Kpucrannmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

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

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenne HarpeBaHus U IUIaBJICHUSI KPUCTALTMYECKOTO BEIleCTBRa.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJEKTpUYeCKWil 3apsn. JlBa BHIA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUHA AIEKTPUUYECKUX Mojied. JIMHUM HanpsKEHHOCTH 3JEKTPUUECKOTO
TOJISL.

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

OnekTpoéMkocTb. KonaeHncarop. DIeKTpOEMKOCTh MIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MIPUHLIAI IEUCTBUSA dIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOMIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBMKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe W3MEpeHHE DIEKTPOIABWXKYIIEH CwiIbl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAy4HbIH (hakT, rumores3a, Qu3nyeckas BEIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU NPUPOJE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NUHUNA MarHUTHOU
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUHU. OJEKTPOJABMXKYILNAsA CUla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOIO MMy4YKa MAarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTU WU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

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

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM 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
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

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, 1abopamopusie pabomul

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.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas 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 3arpsiI3HEHUE 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.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

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



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

Tema 3. Onmuka

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

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

[Ipenomnenue cBera. 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 ONTUYECKas cuiia TOHKOM JuH3blL. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEpGhEpeHIIMOHHON
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

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cnekTpa ¢ MOMOUIBIO 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 TEOPHU OTHOCHTEIbHOCTH

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

OTHOCHUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIECHUE 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 GOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

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

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

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

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp YpOBHEW 3HEPTUH aTOMa BOAOPO/IA.

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

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

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



Llemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens sigpa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

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 peakunu. Jlenenue u CUHTE3 sI€Ep.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

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

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

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
JBHDKCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOW MOCJENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



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

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

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON 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
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: »nektpuueckue SBICHUS B KMBOW MpUPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTALNIUYECKAST CTPYKTypa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



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

Texnonozcus: JMHUM DJIEKTPOIEpenad, IEeHEpaTop IEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npenmera «Dusukay T0KHbBL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HCHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh TPAKIAHCKON MO3ULMN 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

yMEHUE B3aMMOJICHCTBOBATH C COIMATIbHBIMH MHCTUTYTAaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHWBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsi ICTETHKY HAyIHOTO TBOPUYECTBA,
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 )KU3HEHHBIE IIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

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

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
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 MapaMmMeTpbl W 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 JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
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 3a7a4 (U3MUYECKOTO COJACP)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;

BBISIBJISAITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHUE 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 TIEPEHOCUTh 3HAaHWA MO (PU3UKE B MPAKTUYECKYIO 00IacTh
KU3HEICSATEIbHOCTH;

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 MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON OE30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIIAITh OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



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

NOHMUMATh M HCIOJIb30BATh MPEUMYILIECTBA KOMaHJAHOW W MHAWBUIYAIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kay€CTBO CBOEr0 BKJIAJa M KAXKIOTO Y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBL,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

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

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATHh paMKH Y4EeOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHH;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BJaJeTh HAaBBIKAMU  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUs
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
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIHMOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMsl, BKJIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHCHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

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;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
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 TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApEeHHE, KOHJEHCAIMS, TUIABJICHUE, KPUCTAUIM3alMs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3Yysl (HU3NYECKUE BEITMYMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIB3yEeMbIX BEIWYWH, HUX OOO3HAYCHHUS U E€IUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTHUYECKOIO JBUKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
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,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEN KMHETUUYECKOW PHEPTUM TETUIOBOTO JBUKEHUSI MOJICKYJI C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpw >TOM pasidyarh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUM, MPU 3ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHs U HCIOJIb30BaThb W3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOTYYECHHOW 3aBUCUMOCTH (PU3NYECKUX BEITUYHH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1aOOpaTOPHOTO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3UUecKre 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PAaCCYXJACHUU C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHE ABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YYEOHOUW U HAay4YHO-TIONMYJIIPHON MHGOPMALIMH, TOJTYYEHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTy9aeMyt0 HH()OPMAIINIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPHU OOpPAILEHUH C MPUOOPAMH U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYMMbl, PALMOHAIBHO paCHpeeisaTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIONINXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MIPOLIECCHI) U OOBSICHITHL UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsiyi, dJCKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTomMa BOJOPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHONB3YsSd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYyIIKW, HEPrUsl SJEKTPUYECKOTO0 M MArHUTHOTO IMOJeH, MepuoJ M 4YacToTra
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIOJb3YEMBIX BEJIIMYMH, MX OO0O3HAYEHUS W EIUHUIIbI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMITYJILC (POTOHA, MIEPUOJI TIOJTypaciiaia, SHEPTHsl CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSAMOJUHEUHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pachaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpPU 3TOM
dbopmynmupoBaTh TpobiieMy/3amady HW THIOTE3y Yy4eOHOro SKCIEePUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
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 (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, €JIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaUeHUs (PU3NUECKON BETMYUHBL

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCykJCHUH C ONOpON Ha H3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS y4€OHOW M HAyYHO-TIONMYJISIPHOM MH(pOpMalUy, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh MPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX 0€30MacHOTO MCIOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

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

UCIIONIb30BaTh TEOPETUYECKUE 3HAHWS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B TpyHIe C BBHINOJHEHHEM PAa3MYHBIX COLHUAIBHBIX POJICH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Paznean 1. PDU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

11

HaumeHoBaHue pa3jiesioB U TeM

NPOrpaMmblI

Bcero

KonTposabHubie

padoThbI

dusnka METOJbl HAYYHOTI'O

IIO3HaHUA

Hroro no pazgeny

Pasznea 2. MEXAHUKA

2.1

2.2

2.3

Kunematuka

JmHamMuka

3aKOHEBI COXpPAaHCHUA B MC

Uroro no pazgeny

XaHUKEC

18

KoaudecTBO 9acoB

IIpakTHyeckue
padoTbI

2

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

3.1

3.2

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOUN Teopun

OCHOBBI TEPMOJIMHAMUKH

9

10

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
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

ArperaTHbl€ COCTOSIHUS

3.3 5

BeniecTBa. Da3oBble MEPEX0IbI
Hroro no pazneny 24

Pasznen 4. JIEKTPOAUHAMUKA

4.1  DnekTpocTaTuka 10
4.9 ITOCTOSIHHBIN 2JIEKTPUYECKUM TOK. 12
Toku B pa3nnmyHbIX cpenax
Htoro no paznemny 22
PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

11 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TeM
n/m  MmporpaMmmbl

KoanuecTtBo
4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue padoThI

Paznea 1. JIEKTPOJAUHAMUKA

Mar»uTtHoe 1ojJe.

1.1 DOnextpomarHurtHas 11
WUHAYKIUS
Uroro no pazgeny 11

Paznen 2. KOJIEBAHUSA 1 BOJTHBI

Mexannyeckue u
2.1  sneKTpOMarHuWTHHIE 9
KoseOaHus

Mexannueckue 1
2.2 5
3JIEKTPOMATrHUTHBIE BOJIHBI

2.3  Ormruka 10

Hroro no paszneny 24

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE
pecypchl
3 bu6mmoreka [IOK
1 https://m.edso0.ru/7f41c97c
1 bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
1 https://m.edsoo.ru/7f41c97c
3 bu6mmoreka [IOK

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

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI ClIeLIHAIbHOM 4
' TEOPUU OTHOCUTEIBHOCTH

bu6mmoreka [IOK
1 https://m.edsoo.ru/7f41c97c



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

Wroro no pazneny 4

Paznesn 4. KBAHTOBAS ®PU3UKA

DIeMeHTHI KBAHTOBOU

4.1 6
OIITUKHU
4.2  CtpoeHue aToma 4
4.3  ArtomHOE A1po 5
Uroro no pazueny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

DneMeHTHl aCTPOHOMUU U

>1 acTpoOpU3UKH ! 1
Uroro mo pazaeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE
6.1 Oo6oO6maromee MOBTOPEHUE 4
Hroro no paznemy 4
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

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

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

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



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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

o/ Tema ypoka

KoaudecTBO 9acoB

KonTposabHbie IIpakTnyeckue

Bcero
' padoThI padoThI

®du3nka — HayKa O PUPOJIE.
Hayunsie MeTop1 Mo3HAHMS 1
OKpYXKaroIlero Mupa

Ponb u mecTo puzuku B
($hOopMHPOBaHUH COBPEMEHHOMN
Hay4YHOM KapTUHBI MUPA, B 1
MPaKTUYECKON JeATETbHOCTH

TroIei

MexaHndeckoe ABIKCHHUE.
OTHOCHUTENBLHOCTD

MEXaHUYECKOTO JBHKCHHS. 1
[Tepemenienue, CKOpOCTb,

YCKOpEHHE
PaBHOMEpHOE 1
MPSIMOJIMHEITHOE IBUYKEHUE
PaBHOyCKOpEHHOE 1
MPSIMOJIMHEITHOE IBUYKEHUE
CBoOomHOE maieHue. 1

Jlara
U3ydeHusl

DJIeKTPOHHbIE

uudposbie

oOpa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c32e2

bubmuorexa [JOK
https://m.edsoo.ru/ff0c33e6

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c3508

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c3620

but6mmoreka [IOK
https://m.edsoo.ru/ff0c372e

bubanoreka [JOK


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

10

11

12

13

14

15

YckopeHue cBOOOIHOTO
naJIcHus

KpusosnHeliHOE NBUKEHUE.
JIBr>KeHHE MaTepuaabHON 1
TOYKH 10 OKPY’KHOCTH
[TpuHIMIT OTHOCUTENBHOCTH
lNanunes. MUuepunaibHbie

cucreMsl orcyera. [lepBalii 1
3aKkoH HproToHa

Macca tena. Cuna. [Ipuniun
cynepro3uiuu cui. Bropoii 1

3akoH HproTOHA 114
MaTEepUAIbHON TOUKHU

Tperuii 3akon HerotoHa st
MaTepHaIbHBIX TOUEK

3akoH BceMupHoro taroreHus. Cumna
TsokecTH. [lepBas kocmuueckast
CKOpOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koadduument tpenus.
Cua conpOTHBIICHUS TIPH TBUKCHUT
TeNa B )KUJKOCTH MITU Ta3e

[TocTynarenbHOE U BpalaTelibHOE
JBIKEHUE a0COIIOTHO TBEPIOTO TEa.
MowmenT cuitsl. Ilnedo cunel. Ycmosus
paBHOBECHS TBEPAOTO TElIaA

NMnynbsc MmaTepualbHONM TOYKH,

https://m.edsoo.ru/ff0c39cc

but6mmoreka [IOK
https://m.edsoo.ru/ffOc3ada

but6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bubnuoreka [{OK
https://m.edsoo.ru/ffOc3be8

bubnunoreka LIOK
https://m.edsoo.ru/ffOc3be8

bubanoreka LIOK
https://m.edsoo.ru/ff0c3d00

bubanoreka LIOK
https://m.edsoo.ru/ff0c3el18

bu6anoreka LIOK
https://m.edsoo.ru/ffOc3f76

bubnunorexa LIOK
https://m.edsoo.ru/ff0c41a6

bu6nunorexa LIOK


https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

16

17

18

19

20

21

CHUCTEMBbI MaTepUATIbHBIX TOYCK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
uMIynbca. PeakTuBHOE IBHYKEHHE

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckast sHeprust MaTepuagbHON
Touku. Teopema 00 H3MEHEHUH
KHUHETUYECKOW SHEPTUN

[ToTrenumanpHas SHEPTHUs.
[loTeHunanpHas 3HEPIUst ynpyro
ne(pOpMUPOBAHHOMN NPYKUHBI.
[TorennmansHast SHEPrUs Teja BOIU3U
IIOBEPXHOCTU 3€MJIU

[ToreHnmansHble ¥ HEMOTEHIIUATbHEIC
cuiibl. CBsA3b paboTHI
HETIOTEHIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON YHEPTHH CHCTEMBI Tell.
3aKOH COXpaHEHUsI MEXaHNUECKOM
SHEeprun

JlabopaTtopHas pabota «lccnenoBanue
CBSI3UM pabOThI CUJIBI C U3MEHEHHEM
MEeXaHMYECKOI HEepIruu Tejla Ha
IpUMeEpPE PACTSHKEHUS! Pe3UHOBOTO
KTyTa»

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
neuxenue. Auddysus

https://m.edsoo.ru/ff0c43d6

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

bubmnoreka IIOK
https://m.edsoo.ru/ffOc461a

bubmnoreka IIOK
https://m.edsoo.ru/ff0c478c

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

22

23

24

25

26

27

28

29

30

31

Xapaxkrep JBHKECHUS U
B3aHMMOJICHCTBHS YaCcTHUI] BEIISCTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH 1
TBEPJIBIX TEIl

Macca monekyn. Konnuectso
Bemtecta. [locTostHHas ABoraapo

TennoBoe paBHOBecue. Temneparypa u
e€ usmepenue. Illkana remneparyp
Henscus

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomroTHas TeMIepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUU
JBUKEHUS MOJIEKYJ. Y paBHEHHE
MenaeneeBa-Kianeiipona

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

JlaboparopHas padota «MccnenoBanue
3aBUCHMOCTH MEXy MapameTpamMu
COCTOSIHUSI pa3peKEHHOI'0 Ta3a

I/I30HpOHCCCH B UACAJIbHOM ra3€ u ux
Fpa(l)I/ILIeCKOG NpeACTaBJICHUC

BnyTtpennss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoObI €€ n3menenus. KonmdecTBo
TeIUIOTH U paboTa. BHyTpeHHss
SHEPrusi OAHOATOMHOIO HJICAIIbHOTO
rasza

Buns! Tenonepenaun

bubmnoreka IIOK
https://m.edsoo.ru/ffOc4fde

bubmnoreka IIOK
https://m.edsoo.ru/ff0c511e

bu6anoreka LIOK
https://m.edsoo.ru/ff0c570e

but6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

bubanoreka LJOK


https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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36
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38
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40
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43

VY nenpHag TEINIOEMKOCTE BEIECTBA.
KonnyecTBO TEII0THI IpH
Teronepenaye. AauabaTHBIN MPoIIece

IlepBblil 3aKOH TEPMOAVMHAMUKH U €TI0
IIPUMEHEHHUE K U30IIpoLeccam

HeoOpatumocTs npo1ieccoB B mpUpo/ie.
BTopoii 3ak0H TepMOJIUHAMUKHI

[Tpunmun nevicreus u KIIJ TenmoBoit
MaIlHBI

Huxn Kapno u ero KIT{

DKOJIOTHYECKHE HpO6HCMBI
TCIIOOHCPICTUKHU

O6o06mraromuit ypox «MomnexymspHas
¢uznka. OCHOBBI TEPMOIMHAMUKI)

Kontponbnas paboTa mo teme
«Monexkymnspraas ¢puszuka. OCHOBBI
TEPMOANMHAMUKHN»

ITapooGpa3zoBaHue U KOHAECHCALMSL.
Hcnapenue u kunexHue

AOCOITIOTHASA 1 OTHOCUTEIIbHAS
BIIQXKHOCTh BO3AyXa. HacklmeHHsIii map

TBépaoe Teno. Kpucramnmueckue u
amopdHbIe Tea. AHU30TPOIHS CBOMCTB
KpUCTAIIOB. JKHIKUE KPUCTAILIBI.
CoBpeMeHHbIE MaTEpHUAIIBI

[InaBneHue n KpUCTATUIU3ALIMS.
VenapHas TEIIOTA IDIABICHUS.

https://m.edsoo.ru/ff0c5c36

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c36

but6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

bubnunoreka LIOK
https://m.edsoo.ru/ff0c600a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6938

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c6a50

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc63b6

bu6anoreka LIOK
https://m.edsoo.ru/ff0c64d8

bubnunorexa LIOK
https://m.edsoo.ru/ff0c65f0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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53

Cybnumarust
YpaBHEHHE TEIIOBOTO OamaHca

OnexTpuzanus Tei. JNEKTPUIECKU
3apsj. [[Ba Buaa 3lEKTpUUECKUX
3aps0B

ITpoBOIHUKY, TUIIEKTPUKU U
MOJIYIIPOBOJIHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa

B3aumoneiictBue 3apsioB. 3akoH
Kynona. Touyeunslii aneKkTpuiecKuit
3apsin

Hanpsik€HHOCTD 371€KTPUYECKOT0 MOJIs.

[TpuHumn cynepnosuuuu
NEKTPUYECKUX NoNeH. JInHnn
HaIpPsHKEHHOCTH

Pabora cui anekTpocTaTuyecKoro
nosst. [lorennman. Pa3nocts
IIOTEHIIMAJIOB

[IpoBOAHMKY U TUANEKTPUKH B
JIEKTPOCTATHYECKOM II0JIE.
JusnexTpudeckasl IpOHUIIAEMOCTh

OnekrpoémkocTs. KoHeHncaTop

DIIEKTPOEMKOCTH MIIIOCKOTO
KOHJIEHCAaTOpa. DHEprus 3apsiHKeHHOTO
KOHJIEHCAaTOpa

JlaGopatopHnas pabora "H3mepenue

but6mmoreka [IOK
https://m.edso00.ru/ff0c6820

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6ced

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6df2

bu6anoreka LIOK
https://m.edsoo.ru/ffOc6f00

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7018

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7126

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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AIEKTPOEMKOCTH KOHAeHcaTopa'

[TpunIMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
amnmapara, CTpyHHOTO IPUHTEPA.
DneKTpocTaTU4ecKas 3alluTa.
3azemIIeHHE AIIEKTPOIPUOOPOB

DIJIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma jist
ydacTKa Lenu

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHEHHE IIPOBOIHUKOB.
JlaboparopHas pabora «/3yuenue
CMEIIAHHOTO COCTUHCHHSI PE3UCTOPOBY

PaboTa 1 MOLTHOCTb 3JEKTPHUECKOTO
ToKa. 3akoH J[xoymns-Jlenna

3axon OMa 71 TTOJIHOM (3aMKHYTOM )
anekTpuueckoit nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne D/1C nctouHnka TokKa u
€r0 BHYTPEHHETO COMTPOTHBIICHUS

PesepBHrlit ypok. KonTponbHas pabota
no teme "DnekTpoauHaMuKa' /
Bcepoccuiickas mpoBepouHas paboTa
O6o0maromuii ypok
«InexTpoauHamukay / Beepoccuiickas
MpoBepoyHas pabora

0.5

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ffOc74f0

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7838

bubanoreka LIOK
https://m.edsoo.ru/ffOc7ae0

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c8c56

but6mmoreka [IOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

DNEeKTPOHHAs TPOBOIUMOCTH TBEPABIX
METaJUI0B. 3aBUCUMOCTb
CONPOTUBIICHUS METAIIIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TonynpoBoIHUKH, UX COOCTBEHHAS U
IIpUMeCHas poBoAUMOCTh. CBOMCTBA
p—~n-niepexoaa. 11oynpoBoIHUKOBBIE
puOOpPbI

DNEeKTpUYECKH TOK B pacTBOpax U
pacrmiaBax 3JIeKTPOJIUTOB.
DNEeKTPOIUTUYECKAS AUCCOLUALIMS.
DneKTpoan3

DJIEKTPUUYECKUH TOK B ra3ax.
CaMoCTOSTEIbHBIN 1
HECaMOCTOSITENbHBIN pa3psaa. MonHus.
IIna3zma

DneKkTpudeckue Npudopsl U yCTpoiicTBa

U UX [IPaKTUYECKOE IIPUMEHEHUE.
[IpaBuna TexHUKH 6€30MaCHOCTH
KonTponbhas pabota no teme
«Quekrpocratuka. [TocTosHHBIM

SHCKTpI/ILIeCKI/Iﬁ TOK. Toku B Pa3INIHbIX

cpenax»

PeseprubIil ypok. O60061aronuii ypok
o temam 10 kiacca

68

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

bubmuoreka [IOK
https://m.edsoo.ru/ffOc82ba

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc84ae

bubanoreka LIOK
https://m.edsoo.ru/ffOc86fc

bubanoreka LIOK
https://m.edsoo.ru/ff0c8a8a

but6mmorexa [IOK
https://m.edsoo.ru/ffOc8f6c

4


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne

o/ Tema ypoka

Beero KonTposabHbie
padoThI
[TocTosITHHBIE MATHUTHI U X
B3auMojiericTBue. MaruuTHoe
nosie. Bektop MarHuTHON
uHAyKUuU. JInaumn
MarHUTHOW MHIYKIIUH

MarauTHoe monie
MPOBOJIHUKA C TOKOM. OTBIT
Opcrena. Bzanmonericteue
MIPOBOJIHUKOB C TOKOM

JlaGoparopHas paboTa
«V3yyeHne MarHuTHOTO MOJIst
KaTyLIKU C TOKOM»

JlelicTBME€ MArHUTHOTO TIOJS
Ha IPOBOJHUK ¢ TOKOM. Cuiia
Awmriepa. JlaboparopHas
pabota «lccrnenoBanue
JIEUCTBUS MIOCTOSIHHOTO
MarHuTa Ha pamKy ¢ TOKOM)

JleficTBHEe MAarHUTHOTO TOJIS
Ha JBUKYIIYIOCS

KoaunuecTBO 4acoB

IIpakTuyeckue
padoThI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnuorexa [JOK
https://m.edsoo.ru/ff0c9778

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c98fe

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c98fe

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c9ac0

bubanoreka [JOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
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11

3apspKeHHYI0 yactuily. Cuma
Jlopenma. PaGoTa cubl
Jlopenua
DNeKTpOMarHuTHas
nHaykuus. [loTok BekTopa
MarHuTHOM uHaykuuu. J(C
WHIYKIUU. 3aKOH
3IEKTPOMArHUTHOM
unaykuuu Papanes
JlaGopaTtopHnast pabota
«HccnenoBanue sIBJICHUS
3IEKTPOMArHUTHOM
UHAYKIIAN»
NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. J/C
CaMOMHIYKIUU. DHEepPrust
MarHUTHOTO TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMarHuTHOE
nose

TexHu4eckue ycTpoucTsa u
UX IPUMEHEHHUE: TOCTOSIHHBIE
MarHuThl, 3JIEKTPOMAarHUTHI,
JJIEKTPOJBUIaTENb,
YCKOPUTEIIH 3JIEMEHTAPHBIX
4acTUL], UHAYKIIMOHHA [1€Yb

O600maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHIYKIIUSD)

KonTponbhas pabota no teme

«Mar"gurtHoe 1ojJe.

bubmnoreka IIOK
https://m.edsoo.ru/ff0cal50

bu6anoreka LIOK
https://m.edsoo.ru/ff0ca600

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcab82

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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18

3JICKTpOMaFHI/ITHaSI WHAYKIUA»

CB0oOOJHBIE MEXaHUYECKUE
koseOaHus. 'apmoHndeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

JlaGopaTopHas pabora
«MccnenoBanne 3aBUCUMOCTH
Mepuo/ia MajbIX KoJebaHuil rpy3a Ha
HUTH OT JUTUHBI HUTH W MacChI TPy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KOJIcOaHUs B
UJCATHHOM KOJIeOaTeTbHOM KOHTYPE.
AHaIOTHS MEXKy MEXaHHUYSCKUMH U
AIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXPAHEHHUS DHEPTUU B HJICAIBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBienue o 3aTyXaroIIHX
KoseOaHusx. BelHyKIeHHBIE
MexaHHYeCKHe Konebanus. Pe3onanc.
BI)IHY)KI[GHHI)IG SHCKTpOMaFHI/ITHI)IC
Kosebanus

Ilepemennsbiit Tok. CUHYyCOUJAJIBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUITUTYAHOE U
JIEWCTBYIOIIEE 3HAYECHHE CHIIbI TOKA U
HanpsHKEHUS

Tpancdopmarop. [IponsBozactso,

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

bubmuorexa [IOK
https://m.edsoo.ru/ffOcb820

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcb9c4

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcbb86

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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23

24

25

26

neperaya u noTpediaeHue
AIIEKTPUIECKON SHEPTUU

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE DJIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeEMEHHOr0 TOKA, JIMHHUI
JJIeKTpoIepesady

DKOJIOTHYECKUE PUCKU TIPU
IIPOU3BOJCTBE IEKTPOIHEPIUH.
Kynbrypa ncnonp3zoBanus
3JIEKTPO3HEPTUHU B OBCEIHEBHOMN
KU3HU

MexaHu4ecKue BOJTHBI, YCIOBHUS
pactpoctpanenus. [lepuon. Cxopoctsb
pacipocTpaHeHUS M JITHHA BOJTHEI.
[Tonepednblie ¥ MPOIOJIEHBIC BOJTHBI

3Byk. CkopocTh 3ByKa. I poMKOCTB
3ByKa. Bricota ToHa. TemOp 3Byka

ONEKTPOMAarHUTHBIE BOJHBI, UX
cBONCTBa U cKOpocTh. [Ikana
3JIEKTPOMArHUTHBIX BOJIH

[IpuHIMIIBI paUOCBSI3U U
TeneBuaeHus. Pa3Burue cpeacTs
cBs3U. Paguonokanus

Kontponbnas padota «Konebanus u
BOJIHBI»

[IpssMonuHENHOE pacpoCcTpaHEeHne
CBETa B OHOPOJHOM cpene. ToueuHblit
UCTOYHUK cBeTa. Jyu cBeTa

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

bubmuorexa [IOK
https://m.edsoo.ru/ffOcca54

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcccOc

bu6anoreka LIOK
https://m.edsoo.ru/ffOccfe0

bubnunorexa LIOK
https://m.edsoo.ru/ffOcc6f8

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
cera. [TocTpoenune n3o0pakeHuil B
IJIOCKOM 3epKajie

[Ipenomiuenue ceera. [lonHoe
BHYTpEeHHEE oTpaxeHue. IIpenenpHblil
YT'OJI IOJIHOTO BHYTPEHHETO

OTpa KCHHUS

JlaboparopHas pabota «3mepenue
MOKAa3aTelisl MPEJIOMIICHHS CTEKIIa

JIun3el. [locTpoeHue n300pakeHuii B
nuH3e. Popmyiia TOHKOM JIMH3HI.
YBenuueHue JIuH3bI

JlaGopaTopHas paboTta
«HccrenoBanue cBOMCTB
M300paKEHUIA B JIMH33X»

Hucnepcus ceeta. CloKHBIN cOCTaB
6enoro ceera. L{Bet. JITabopaTopHas
pabota «HabmroeHnue aucnepcuu
CBETa»

Nurepdepennus cera. Judpakius
cBera. JludpakinonHas pemerka
IlonepeyHOCTh CBETOBBIX BOJIH.
[Tonapuzanus ceera

OnTrueckue MpruOOPbI U yCTPOMCTBA U
yCJIOBHS UX O€30MTaCHOTO MPUMEHEHUS
I'panuel IPUMEHUMOCTH
KJIaccnuecKor MexaHukH. [locTynarel
CHEeLUaJIbHON TEOpUHU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cd4e0

bubnunorexa LIOK
https://m.edsoo.ru/ffOcd7f6

but6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

bubnuorexa [JOK
https://m.edsoo.ru/ffOcddle

bu6nuorexa [IOK
https://m.edsoo.ru/ffOced22

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcf02e

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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OTHOCHUTCIBHOCTHU

OTHOCHUTENHLHOCTD OOJHOBPEMCHHOCTH.

3aM€I[JIeHI/Ie BPEMCHH U COKpaIlICHUC
JJIMHBI

DHeprusi ¥ UMIYJIbC PEISTUBUCTCKOM
yacTullbl. CBS3b MAacChl C SHEPTUEH 1
HUMITYJIbCOM. DHEPTHUS MTOKOS

Kontponbhas padota «OnrTuka.
OCHOBBI crieIMaIbHONM TEOPUU
OTHOCHUTEIBLHOCTH

®otonbl. opmyna [Tnanka. Dueprus
Y UMITYJIbC OTOHA

OTKpBITHE U UCCIICOBAHUE
dororddekra. OnwiTer A. T
CroneroBa

3akoHsbl poToddexTa. YpaBHEHHE
OiHITeitHa Ans porosddexra.
«Kpacnas rpanuna» gortosdgexra
JlaBnenne cBera. Onbitel I1. H.
JleGeneBa. Xumuueckoe Jieiictere
cBeTa

TexHuueckue ycTpoucTBa u
MPaKTUYECKOEe IIPUMEHEHUE:
dhoTosmeMeHT, GOTOIATUHK,
COJIHEeYHas Oarapes, CBETOAHOA
Pemenue 3agad mo reMe «DI1€MEHTHI
KBAHTOBOU ONTHUKH

Monens atoma Tomcona. OnbITE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

bubnunoreka LIOK
https://m.edsoo.ru/ffOcf6f0

bubnunoreka LIOK
https://m.edsoo.ru/ffOcfel6

bubmuoreka [{OK
https://m.edsoo.ru/ffOcffc4

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d015e

bu6anoreka IIOK
https://m.edsoo.ru/ff0d04a6

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0302

bu6nunorexa LIOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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Pesepdopna mo paccesHHIO 0-4aCTHIL.
[TnanerapHast Mojens aToMa

ITocTtynater bopa

Wzny4enue u nornomeHue GpoToHOB
IIPY EPEXO/Ee aTOMa C OJTHOTO YPOBHS
SHEPIruM Ha Apyroi. Buasl criekTpos

BomHoBEIe cBOlicTBa yacTHl. BoHE
ne bpoia. KopnyckyisipHo-
BOJTHOBOM nyasin3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTYyYCHHE

OTKpBITHE PaAMOAKTUBHOCTU. OIBITHI
Pesepdopna o onpexnenenuio cocrasa
PAAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bnusaue
PaOaKTUBHOCTH Ha )KUBBIS
OpPTaHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaz. ['aMMa-usinyyeHue

DHeprus cBA3M HYKJIOHOB B S7pe.
SnepHble peakuuu. SnepHelil peakTop.
[Tpo6nembl, MepCreKTUBHL,
JKOJIOTUYECKUE ACIIEKTHI AIEPHOMI
JHEPIeTUKHU

DOnemeHTapHbIe YacTULIbl. OTKpBITHE
o3UTpoHa. MeTo bl HaOMoIeHUs U

https://m.edsoo.ru/ff0d091a

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0afa

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0afa

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0ca8

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0fd2

bu6anoreka IIOK
https://m.edsoo.ru/ff0d1162

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1356

bubanoreka IJOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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pErucTpaluu 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiit cton «@yHaaMeHTalIbHbIE
B3auMoercTBUA. EnuHCTBO
(bu3nYecKoil KapTUHBI MUPa

OTansl PasBUTHA aCTPOHOMHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YE€HHE aCTPOHOMMH. Bug
3BE3aHOrO Heba. Co3Be3ausl, spKue
3BE3/1bl, IVIAHETHI, UX BUJIUMOE
neukeHue. CoaHevyHas cuctema

Comnnaue. CoyiHeuHast aKTUBHOCTb.
Hctounuk sueprun CosiHiia v 3BE311

3BE3bI, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/IbI TITABHON
MOCIIeI0BaTeILHOCTH. BHYTpeHHEE
cTpoeHue 3B€311. CoBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBoJroruu ColIHIIA U 3BE3]T

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxxenue u apmxenue CoyHua B
lNamaktuke. I'amakTukn. Y€pHbIe BIPHI
B pax TaJaKkTUK

Bcenennas. Pazberanue rajakTuk.
Teopus bonpmoro B3peIBa.
PennkroBoe u3nydeHue.
Meraranaktuka

Hepemennsie mpobieMbl aCTpOHOMUHT

KonrtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U ACTPOPUIUKI
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OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

O6o06maromuit ypok. Ponb dpusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH chepax NesaTeTbHOCTH
yeJIoBeEKa

O6o6maromuii ypok. Pois u Mmecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

O606maromuii ypok. Poib
¢buznveckoii Teopun B HopMupoBaHUH
MPECTaBICHUN 0 (PU3HUIECKOMN
KapTUHE MHUpa

O6o006matonuii ypok. Mecto
¢bu3nvecKoil KapTHHBI MHUpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX IIPEJICTABICHUNA O IPUPOAC

PesepsHbIil ypok. MarautHoe mnoiie.
DNeKTpOMarHuTHAsE UHIYKIIHS

PesepsHblit ypok. OnTrka. OCHOBBI
CIELMAJILHON Teopun
OTHOCHUTEJIBHOCTH

Pesepnsiii ypok. KBantoBas dusuka.

DJeMeHTBl aCTPOHOMUU U
acTpo(U3UKH
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUpOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH
b1 {001 ()7

YYHUTHIBATh TPAHUIBI IPUMCHCHHS H3YyYCHHBIX (U3MUYECKUX MOJICIICH:
MaTepuagbHas TOYKa, WHEpUIHAIbHAs CUCTeMa OTCcu€ra, aOCOIFOTHO
TBEPIOE TEJ0, UJICATBHBIN ra3; MOACIN CTPOCHUS Ta30B, )KUIKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DJIECKTPUUYECKUN 3apsii — MpPU PELICHUU

¢bu3nveckux 3a1aq

Pacno3naBathe usnyeckue siBiaeHUs (Ipolecchl) 1 OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYJISPHO-KUHETHUYECKOU Teopuun
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE MaJieHHe
T€d, JABWXKEHHE IO OKPY)XHOCTHU, WHEpLUs, B3aUMOJCIHCTBUE TeEI;
mupdy3usi, OpOYHOBCKOE JBUIYKEHUE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MeHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxJlaXk1eHnHn), TeIJIOBOE paBHOBECHE, HCIApEHHEe, KOHJEeHCcalus,
IJIaBJI€HUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBIIICHNUE JABJICHUS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy MapaMeTpaMHM COCTOSIHMSI Ta3a B M30Ipoleccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYECKHe
BEJIMYMHBI: KOOpJMHATA, MYyTh, MEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJbC Tejla, KHUHETHUYeCKas DSHEprus,
MOTEHIMaJbHasE JHEpPrHs, MeXaHudeckas pabora, MexaHH4ecKas
MOIITHOCTh; TIPY OMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICIT
UCIOJIb3YEMBIX BEJIMYHH, MX OOO3HAu€HUs WM EAMHULIBI, HaXOAWUTH
(GhopMyIibl, CBS3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BEIn4YnHaMu

OnuceIBaTh HU3Yy4YCHHBIC TCIIJIOBLIC CBOIICTBA TE€I U TEIJIOBLIC



10.6

10.7

10.8

10.9

10.10

SIBIICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, paboTa rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, MU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh bu3nyecKuii CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKUE CBOMCTBA BeIllECTBA U
QJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HCMONB3ysd  (pusmueckue
BEJINYUHBI: AIEKTPUYECKUI 3apan, JIEKTPUYECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAJ, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
OMMCAaHUU TPABUIBLHO TPAKTOBATh (PU3UYECKUI CMBICI HCIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYMNHaMN

aHAM3UpPOBaTh (PU3MUYECKHE TMPOLECChl M SBICHMS, HCHOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, |, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKOH IHEpruH,
3aKOH COXPaHEHMsI UMITyJIbCa, MPUHLUI CYNEPIIO3UIIUN CUJI, TPUHIIUII
paBHONpAaBUs HMHEPLUUAIBHBIX CUCTEM  OTCUETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHsS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPIrUU TEIJIOBOTO JBUKEHHS MOJIEKYT C
aOCOJIIOTHOM TEMIlepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPaHEHHs DJJIEKTPUUECKOro 3apsaa, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH

OOBSCHATD OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

BEITIOTHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3UICCKUX SIBICHUN U
MIPOIIECCOB C UCIOIb30BAaHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHHIA; pU
5TOM (OopMYIHpOBaTh NpodiIeMy (3amady) MU THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

OcyiecTBiaTh MpsIMBIE W KOCBEHHBbIE HW3MEPEHMs] (PU3UUECKUX

BEJIMYMH; MPH 3TOM BBIOMPATh ONTHUMAIbHBIA CIOCO0 H3MEpPEHUS U



10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEIUYMHAMH C
HCIIOJIBb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThbl MOJYYCHHOH 3aBHCHMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DU3NYECKON MOJENbBIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3alaud  BbIOMpaTh  (PU3MUECKYIO MOJEIb, BBIICIATH
¢busnveckne BeTUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE I €€ pelIeHus,
IIPOBOAUTH PAcU€Thl U OLIEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HETIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3Y4YCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U q)HSI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh MOpH  pelICHMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
MHTEpIpeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-TIOMYJISIPHOM
uHpOpMalMY, NOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB; KPUTHUECKHU

AHAIIU3UPOBATD MMOJIYIaCMYIO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp30BaTh TeopeTnyeckue 3HAHUA MO (PU3MKE B MOBCEIHEBHOM
YKU3HH 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS U

CO6J'IIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpymaromeﬁ cpeac

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paACHpPENeNATh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJIAPTHBIX
CUTYyalUsiX, aJ€KBATHO OLIEHUBATh BKJIAJ Ka)XJOTr0 U3 YYaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI



11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

111

11.2

11.3

11.4

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

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

JFO/IEeH, IEJTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

Y4YuTHIBaTh T'paHULIbl IPUMCEHCHUA U3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MOHCHeﬁI
TOYCYHBIMN E)JIGKTpI/ILIeCKI/Iﬁ 3apsan, aacpHas MOACIb aToMa, HYKJIIOHHAA

MO/IEJIb AaTOMHOTO SiZ[pa TMPH peIIeHN: (pU3nIecKux 3aaad

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCH) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
IEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
NEKTPOMAarHuTHas MHAYKLHSA, JCHCTBME MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMWCA 3apsf, dJIEKTPOMarHUTHBIE
KonebaHus W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCHUsl CBETa, (OTOAIEKTpUUecKuil 3ddext
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PAaAOaKTUBHOCTD

OnuceiBaTh HM3y4YCHHBIE CBOWMCTBA  BelleCTBa  (DIEKTPUYECKHE,
MAaramMTHBIC, ONITHYCCKUEC, IJICKTPHUIYCCKYIO IMPOBOAUMOCTD PA3JIMYHBIX
Cpel) U DJJIEKTPOMArHUTHBIE SBIEHUS (TPOIECCHI), HCIONb3Ys
¢u3nuecKkue  BENUYHMHBL:  DJJCKTPUUECKUN  3apsn, CHiIa  TOKa,
ANEKTPUYECKOE  HANpPsDKEHUE,  DJIEKTPUIECKOE  COMPOTHBIICHHE,
pasHocTh moteHnmanoB, DJIC, paboTa TOKa, WHAYKIHS MarHUTHOTO
monsa, cuna Awmmepa, cuia JlopeHna, WHIYKTHMBHOCTh KATYIIKH,
DHEPTUsl IEKTPUYECKOTO M MATrHUTHOTO TOJIeH, MEpPHoj] M 4YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
TapMOHHYECKUX 3IEKTPOMAarHUTHBIX KoseOaHuM, boxycHoe
PacCTOAHNUC U OINTHYCCKAad CUJIa JIMH3bI; NpU OMNHUCAHWUU ITPAaBUIILHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YeMBIX BEIHYMH, HX
o003HaYeHMUsI U EOUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJITUYUHY C APYTUMU BETUYUHAMU



11.5

11.6

11.7

11.8

11.9

11.10

11.11

11.12

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLICCCHI, UCITIOJIb3Ys
(1)I/ISI/II-I€CKI/I€ BCIIMYUHBI: CKOPOCTb 3JICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoag
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (bHBHHGCKHﬁ CMBICJT UCITIOJIb3YCMbIX BCJIIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]IBI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HAYCHUC (bH?)H‘ICCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnyeckue 3aKOHbl M NPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICZIOBATEIBHOTO M TMAapajlIeIbHOIO COEIMHECHUSI IPOBOHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHUsS OJCKTPHUUECKOTO 3apsjga, 3aKOH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOTO pachajza; TMpH O3TOM pa3lindyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 06J1ACTH) TPUMEHUMOCTH

OHpGI[GJ'I?ITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIOUKW MArduTHOIO II0JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHua

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

3€pKaJioM, TOHKOW JIMH301

BBIMOMHATE SKCIIEPUMEHTHI TIO UCCIET0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TTPH
aToM (opmyaupoBaTh TpobiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

OCYHICCTBJISITB npsAMbIC W KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCI.HHOCTCfI I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpsIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IMOTYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, AeNaTh BBIBOBI IO PE3yJIbTaTaM

HUCCICIOBaHUA

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna MpH  POBEICHUU



11.13

11.14

11.15

11.16

11.17

11.18

11.19

UCCIIEIOBAaHUH B paMkKax ydeOHOTO OSKCIEpUMEHTa, YydueOHO-
MCCIIEIOBATENbCKOW M TIPOEKTHOM AESITENbHOCTH C MCIOJIb30BaHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOJENb, BBIICIATh
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTLI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYUYCHHOTO 3HAUYCHUA

(bu3nYecKoil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'MYCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBLIC

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

Hcnonp3oBaTe MHpU  peLICHMM YY4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMi W NPEJCTABICHUS y4yeOHOW U HAy4YHO-TIIOMYJISIPHOM
uHpOpMalMY, NOJYYEHHOM M3 Pa3JIMYHBIX HMCTOYHHUKOB; KPUTHUECKU

AHAJIU3UPOBATD MMOJIY4aCMYIO HH(bOpMaI_II/IIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAIIUH, MPUOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3inyaTh YCIOBUA WX O€30MaCHOTO HCIIOIH30BAaHUS B

MOBCETHEBHOMN KU3HU

[IpuBonuTE HpHUMEpHl BKJIala POCCUHUCKUX U 3apyOeXHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palleHuH ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS U

COOJTIOICHHSI HOPM SKOJIOTMYECKOT0 MOBEJCHHUS B OKpY Katollel cpefie

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeAessTh
O053aHHOCTM M IUIAHUPOBATh  JIEATEIBHOCTh B  HECTAHIAAPTHBIX
CUTyalUsX, aJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kox npoBepsiemoro
3JIeMeHTa

OU3NKA 11 METO/IbI
HAVYYHOTI'O IIO3HAHU A

Kon pa3znena IIpoBepsieMble 3JIeMEHTHI COEPKAHUS

®uszuka — Hayka o npupone. Haydnele wmeronasl
11 IIO3HAHUA OKpYyXkarouero mupa. Ponb skcnepuMeHTa u
TEOpUHU B MPOLECCE MO3HAHUS NMPUPOABL. DKCIIEPUMEHT

B pusuke

MopenupoBanue (GU3HYECKUX SBJICHHA W IPOIECCOB.
Hayunblie rumnore3pl. PuU3MYECKUE 3aKOHBI M TEOPHHU.
1 ['panunbl  NpUMEHUMOCTH (U3UYECKUX  3aKOHOB.
' [Tpunuun cootBercTBus. Ponmb u mecro Qusuku B
(GbopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B

MPaKTUYECKON JeSATEILHOCTH JIF0IeH
2 MEXAHHUKA
#HAPar#t#H#KTHEMATUKA

MexaHnuyeckoe IIBHOKEHHE. OTHOCUTENLHOCTD

2.1.1 MEXaHUYECKOI0  JBHIKEHUS. Cucrema  otcuéra.
Tpaexropust

[lepememienue, CKOpOCTh  (CpemHsii  CKOPOCTb,

212 MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepHaIbHOMN

o TOUYKH, WX TPOEKIUU HA OCH CHCTEMBI KOOpP/IMHAT.

CnoxxeHue nepeMeleHn U CII0KEHHE CKOPOCTEN

PaBHOMEpHOE U PpPaBHOYCKOpPEHHOE MPSMOJIMHENHHOE
913 nBwkeHue. ['padukn  3aBUCUMOCTH  KOOpPJUHAT,
CKOpPOCTH, YCKOpPEHHs, TMyTH U  IepeMelleHus

MaTepHaHBHOfI TOYKHU OT BPCMCHHA

914 CBoOonHoe majeHune. Y CKopeHrue CBOOOHOTO
o naIeHUs

2.15 KpuBonuneiinoe nBukeHue. PaBHOMepHOe JBMXKEHHE



2.16

2.1.7

MAaTepUAIbHON TOYKHM MO OKPYKHOCTH. YTJIOBasl CKOPOCTb,
JIMHENHas CKOpOCTb. Ilepuon U 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

Texunyeckue YCTpOﬁCTBaZ CIIMAOMETpP, ABHKCHHUC

CHapsAO0B, LHCIIHBIC U pCMCHHBIC IICPpCaAaYn

[Ipaktuyeckue  paboTbl.  M3MepeHHMe  MTHOBEHHOMU
ckopoctH. MccienoBanye COOTHOIIEHUS MEXAY IyTSAMH,
IIPOMJICHHBIMU TEJIOM 3a IIOCJICIOBATEIIbHBIE DPABHBIC
IIPOMEXYTKH BPEMEHM NP PaBHOYCKOPEHHOM JIBUKEHUU
C HAYaJIBbHOM CKOPOCTBIO, paBHOM Hym0. HM3ydenue
JBIDKCHMS IIAapuKa B BSI3KOM JKUAKOCTH. l3ydeHue

JABWXKXCHUA TCJIA, 6pOIH€HHOFO TOpHU30HTAJIBHO

##HtPartH## IMHAMUKA

221

2.2.2

2.2.3

224

2.25

2.2.6

2.2.7

2.2.8

2.2.9

2.2.10

IIpuauun otHocutTenbHOCTH ['anmnest. IlepBblid 3aKOH

Herorona. lHepunanbHble CUCTEMBI OTCUYETA
Macca tena. Cuia. [lpuHnun cynepno3unuu cui
Bropoii 3akoH HproTOHa 1711 MarepuanbHOW TOYKH B
uHepuuansHoii cucreme otcuéra (MCO). Tperuit
3akoH HploTOHA /17151 MaTepHallbHbIX TOUEK
3akoH BceMupHOro TAroreHus. Cuia TSDKECTH.
IlepBas kocMHuueckas ckopocTs. Bec tena
Cuna ynpyroctu. 3akoH ['yka
Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIb)K€HUSI W cwia TpeHus mnokosd. Koadduuument
TpeHus. Cuina cCONpOTUBIIEHUS NIPU ABM)KEHUU Tella B
KHUJKOCTHU WIN ra3e
[locrynatenpHOoE M BpallaTe€IbHOE  JBUKECHHE
a0COJIIOTHO TBEPOTO TEJa
MoMeHT cuibl OTHOCUTENBHO OocH BparieHus. [lnedo
cuiibl. YcnoBus paBHoBecHs TBEpAoro tena B MCO
TexHudeckue yCTpONCTBA: MOALIUITHUKYU, JBUKECHUE
HCKYCCTBEHHBIX CIIyTHUKOB

[Ipaktrueckue padoTel. U3yuenue aBuxeHus Opycka

0O  HAKJIOHHOM  IUIOCKOCTA  1OJ  JE€HCTBHUEM



HECKOJIbKUX cui. MccimenoBaHue 3aBUCHUMOCTH CHII
yIIPYrOCTH, BO3HUKAWIIUX B jaehopmupyemoit
MpYXUHE W PE3UMHOBOM 00paslle, OT BEIMYUHBI UX
nepopmanuu. MccnenoBanue ycinoBHH paBHOBECHS

TBépI[OFO T€J1a, UMCIOIIETO OCh BpallilCHUA

H#HH#HPar###3AKOHDbI
COXPAHEHUS B
MEXAHUKE
Nmnynse MaTepHaaIbHOU TOYKH, CHCTEMBI
231 MaTepUaIbHBIX TO4eK. VIMIysbc CHIIBI U M3MEHEHUE
UMIIyJbca Tena
9392 3akoH coxpaHeHus umnyinsca B MCO. PeaktuBHOe
JBYOKEHUE
2.3.3 PaGora cunbl
2.34 MOIIHOCTE CHIBI
235 Kunernueckass »Heprusi MaTepHaIbHOW  TOYKH.

TeopeMa 0 KHNHETHYECKON YHEPTUH

IlorenumanpHas oHeprus. IloTeHuumanbHas dHEpPrus

2.3.6 ynpyro JedopMHpoBaHHON mpykuHbl. IloTeHuManbHas

SHEPTUs Tejia BOIU3U MOBEPXHOCTH 3EMIIH

HOTCHIII/IaJ'[BHI)Ie N HCIIOTCHIMAJIbHBIC CHJIBI. CBs13b

pa60TBI HCIIOTCHIIMAJIbHBIX CHUJI C NU3MCHCHHUEM

231 MEXaHUYECKONM  HSHEpPruu  CHUCTEMBbl  Tel.  3aKOH
COXpaHEHUs1 MEXaHUYECKON YHEPIUn
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudeckue  yCTpOMCTBA:  JBHUJKEHHE  PaKeT,
o BOJOMET, KOIIEp, IPYKUHHBIN HCTOJIET
IIpakTrueckue paboTHI. N3yuenue CBS3U
2310 CKOPOCTEM  Tel  IpH  HEYNpyroM  ynape.
o HccnenoBanue cBa3u paboOThl CHIIBI ¢ U3MEHEHHEM
MEXaHUYECKOW SHEPTUH Tela
MOJIEKYJISIPHAS ©U3UKA
N TEPMOJIMHAMUKA

##HPar#H#OCHOBDI



MOJIEKYJIAPHO-

KUHETUYECKOU TEOPUU

3.11

3.1.2

3.1.3

3.14

3.15

3.1.6

3.1.7

3.18

3.1.9

3.1.10

OCHOBbI

TEPMOJNHAMMUMKHA

OCHOBHbBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON
teopud.  bpoyHoBckoe  aBwkenue.  duddysus.
XapakTep JBMKEHHUS M  B3aUMOJICHCTBUS YacCTHUIL

BCIIECTBa

Mopenu CTpOCHHS Ta30B, JKUJIKOCTEH M TBEPIBIX
Tell U OOBIACHEHHWE CBOWCTB BEIIECTBA HA OCHOBE

STHUX MOJEIEH

Macca MOIJICKYIIL. KomnuectBo BCIICCTBA.

ITocrosinHass ABoraapo

TenmoBoe  paBHOBecue. Temmeparypa u €€

n3Mepenue. [llkana remneparyp Llenscus

Mogens wuneansHoro rasa. OCHOBHOE YypaBHEHHUE
MOJICKYJISIPHO-KMHETUYECKOM  TEOpUH  HJeaJbHOIro

rasa

AOconoTHasE TeMmreparypa Kak Mepa CpeaHei
KMHETUYECKON YHEPTrUU TEIUIOBOTO JBUKEHUS YACTHUII

ra3a. [lIxkana remneparyp KensBrna

VpaBuenne Knaneiipona — MennaeneeBa. 3akoH

JlanbToHa

I"a3oBble 3aKkoHBI. M30mpouecckl B U€aIbHOM rase ¢

IMOCTOAHHBIM KOJMYCCTBOM BCHICCTBA: H30TCpMa,

n30xopa, u3obapa

TexHuueckue ycTporcTBa: TEpMOMETP, GapoOMeTp
[TpakTueckue padboTsl. Mi3MepeHne Macchl Bo3ayxa
B KJIacCHOW komHare. MccnenoBanue 3aBUCHMOCTH
MEXJy TMapaMeTpaMu COCTOSIHUSL pPa3pekeHHOro

rasa

TepMoguHamuyeckass cucrtema. BHyTpeHHSAS 5>Heprus

3.2.1

TEPMOJUHAMHYECKON CHCTEMBI M CITIOCOOBI €€ N3MEHEHUS

3.2.2

KonuyectBo TemnoTs! u pabota. BHyTpeHHss sHeprus



OJHOATOMHOI'O UJCaJIbHOI'O ra3a

Bunel Temnonepenaun: TEIIONPOBOIHOCTb, KOHBEKIIHS,
323 W3JIyYEHHE. TermnoéMKocTh Tea. VY nenbHas
TEIUIOEMKOCTh BellecTBa. Pacu€r koiamdecTBa TEMJIOTHI

IpH TeIrIonepeiade

IlepBblil 3akOH TepMOaMHAMUKU. [IpuMeHeHune nepBoro
3.2.4 3aKOHa TEPMOJANHAMUKH K H30IpoIIeccam.

I'paduueckas uaTEpHpeTanus paboTs raza

TennoBble MamuHbl. [IpUHUKMOB IEUCTBUS TEIJIOBBIX
325 MamuH. IIpeoOpa3oBaHuMs JHEPrud B  TEIIOBBIX
MmammHax. Koaddunument noneznoro aericteus (nanee —

KII) Termoroit mammnbl. [{ukn Kapro u ero KIT/]

Bropoit 3akon TtepMoaumHamuku. HeoOparumocThb
3.2.6 MPOIIECCOB B NpHUpoae. TemioBble  JABUTATEIIH.

DKosorndeckue mpoOIeMbl TEIIOIHEPTETHKH

327 TexHu4eckue yCTpOWMCTBA: ABUIaTellb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOAMIBHUK, KOHAULIMOHED

328 [Ipaktuueckue paboTbl. M3mepeHue  yaenbHOMR

TEIIOEMKOCTH

###Par###ATPEI’ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE
INEPEXO/IbI

[TapooOpazoBanne u koHaeHcaius. cmapenue wu
331 KUIEHWE.  YJIeNbHas  TeIioTa  mapooOpa3oBaHMUs.

3aBHCHUMOCTD TEMIICPATYPbI KUIICHUA OT AAaBJICHUSA

339 AOCONIOTHAS ¥ OTHOCUTENIbHAS BIAXKHOCTH BO3JyXa.
Hacsiiennsiit nap

Teépnoe Tteno. Kpucrammmueckne u amopdHbie Tena.
3.3.3 AHuzoTponusi ~ CBOMCTB  KpuctayoB.  JKuukue

KpucCTaJlJIbl. COBpeMCHHBIC MaTcpHraJIbl

334 [InaBneHve W KpucTaUM3anus. YAelbHas TeIIoTa
maBneHus. Cyonmumarus

3.3.5 VYpaBHeHue TerI0BOro 6amaHca

336 TexHuueckue yCTpOWCTBA: TUTPOMETP U TCUXPOMETD,

KaJIOpUMCTP, TCXHOJOIWHU TMOJYYCHHA COBPCMCHHBIX



Mar€puajioB, B TOM UYHUCIC HaHOMATCpHAJIOB, U

HaHOTEXHOJIOTUH
337 [Ipaktuyeckne paboTbl. M3MepeHHe BIAKHOCTH
BO3JyXa
SJIEKTPOAMHAMUKA
###HPari##OJIEKTPOCTATUKA

DnekTpu3anusi Tel. JJIeKTpuueckuid 3apsia. [[Ba Buma

41.1
ANIEKTPUIECKHUX 3aPSI0B
4.1.2 [TpoBOAHUKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU
413 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
4.1.4 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
DReKTpUUecKoe ToJe. Hanpsoxkéanoctb
4.1.5 3JEKTpUYecKoro mnoJid. [lpuHuun  cyneprno3uuuu.
JIlvHUM HaNPSHKEHHOCTH AJIEKTPUYECKOTO OIS
416 PabGora cun osnexrpoctatuueckoro monsa. [lorenuuman.
o Pa3HocTh noteHimanon
[IpoBOogHMKKM W JOUANEKTPUKU B  TMOCTOSHHOM
4.1.7 BJIEKTPUYECKOM oJe. Jusnexktpuueckas
MIPOHHUIIAEMOCTh
OnextpoéMkocts.  KonaeHcartop.  DIIEKTpOEMKOCTH
4.1.8 IJIOCKOTO ~ KOHJIGHCATOpa. JHEPTrHs  3apsHKEHHOTO
KOHJICHCAaTOpa
TexHU4YecKne YCTPOMCTBA: AJIEKTPOCKOI, 3JIEKTPOMETD,
419 ANEKTPOCTaTUUECKAs 3allnTa, 3a3eMJICHUE
o AIIEKTPONPUOOPOB, KOHAECHCATOP, KCEPOKC, CTPYUHBII
MIPUHTEP
[IpakTuueckue pabotel. 3mMepenue 3meKTpoEMKOCTH
4.1.10
KOHJICHCATOpa
#H#Par##H#ITOCTOSHHBIN DJIEKTPUUECKHH TOK. TOKH B PA3JIMUHBIX
CPEJAX
VYcnoBust CYILIECTBOBaHUS MTOCTOSTHHOTO
421 AJEKTPUYECKOTO TOoKa. McTounuku Toka. Cuia ToKa.

TlocTOosITHHBIN TOK

4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka ey



4.2.3

4.2.4

4.2.5
4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4211

4.2.12

4.2.13

4.2.14

11 KIIACC

DIIEKTPUYECKOE COIIPOTHUBJIICHHUE. VY nenvHOE

COITPOTUBJICHHUEC BCIICCTBA

HOCJICIIOB&TGJIBHOG, napaJijiCJIbHOC, CMCIIaHHOC

COEJIMHEHUE MPOBOIHUKOB
Pabota anekTpuueckoro Toka. 3akoH xoyis — Jlenna
MoIHOCTb 31EKTPUYECKOTO TOKa

anexTpoaBrxkymias cuia (nanee — 3/1C) u BHyTpeHHEee
CONMPOTHUBJICHHE HCTOYHMKAa TOKa. 3akoH Owma mis
MOJIHOM (3aMKHYTOH) snekTpuueckor nenu. KopoTkoe

3aMbIKaHUC

BJ'ICKTpOHHaH IMPpOBOANMOCTD TBépI[LIX MCTaJJIOB.
3aBHCHMOCTD COIIPOTUBJICHHA MCTAJIJIOB OT TEMIICPATYPHI.

CBepXxX1npoBOAUMOCTD

Onexkrpuueckuif  Tok B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX IIyYKOB

[TonynpoBOIHUKH. CobcTBeHHas u MpUMECHast
MPOBOJIUMOCTh  MOJYNPOBOAHMKOB.  CBoicTBa  p-N

nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

DNeKTpUUECKU TOK B ANEKTPOIUTAX.

3J'IeKTpOJ'II/ITI/ILIeCKa$I JUCCoranus. 3J'IeKTp0J'II/I3

OnexTpuueckuid TOK B razax. CaMOCTOATENbHBIA U
HECaMOCTOSTENBHBIA  pa3psn.  Pasznuusble  THUIBI

CaMOCTOATCIIBHOI'O pa3psaa. Momnuus. I1na3zma

TexHudueckne  yCTpOMCTBa:  aMIepMETP,  BOJBTMETD,
peocTaT, HCTOYHUKM TOKa, JJIEKTpOHArpeBaTelIbHbIE
npuOOpbI, SJIEKTPOOCBETUTENbHBIE MPUOOPHL, TEPMOMETP
CONPOTHUBIIEHUS, BaKyyMHbI MO, TEPMUCTOpPBI U

(hOTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN U0/, TaThBaHUKA

[IpakTnueckne paboTel. M3ydyeHue CcMeEMIaHHOTO
COCIMHEHUS PE3UCTOPOB.
N3amepenne DJIC UCTOYHHKA TOKA U €70 BHYTPEHHETO

conpoTuBieHus. HabmoaeHue snexTposinza



Kon pa3znena

4 SJIEKTPOAMHAMUKA

KoanposepsieMoro 3jieMeHTa

IIpoBepsiemble 3jIeMEHTbI
cojlep KaHus

#H#HPart##MATHUTHOE I10JIE.
OJIEKTPOMATHUTHA A MHYKIUA

43.1

4.3.2

4.3.3

4.3.4

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4311

IlocTtossHHBIE MarHuThel. B3auMmoaencTBue

IIOCTOAHHBIX MAarHuTOB

MarnutHoe mosie. BekTop MarHuTHOMU
nHaykuu. [Ipunoun cynepnosuuuu. Jlnanu
MarHuTHOM wuHAykuuu. KaprtuHa nuHMI
MAarHUTHOM WHIYKIMU TOJS MOCTOSIHHBIX

MAarHuToB

MarHutHoe T110J1€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMI 10N JUIMHHOTO MPSIMOIO
MPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KAaTyIIKU C TOKOM. OmnbIT
Opcrena. B3aumoneiicTBue MPOBOJHUKOB C

TOKOM
Cuna Amnepa, €€ MOJLyJIb U HAaIIPABJICHUE

Cuna  JlopeHma, €€  Moaylb U

HarpaBjeHue. /[IBHykeHHe 3apsHKEeHHOMN
YaCTHUIbl B OJHOPOJHOM MarHMTHOM IIOJI€.

Pa6ota cuel Jlopennia

SIBneHue ANeKTPOMArHUTHON UHAYKITUU

IToTok BeKTOpa MarHUTHOW MHIYKLIUH

OJIC wmHaykuuu. 3aKOH 3JIEKTPOMarHUTHOU

nHaykunu dapanes

DIC

ABWIKYIICMCS

BuxpeBoe anexkTtpuyeckoe —IoIe.
UHIYKIUA B IIPOBOJHHUKE,
IIOCTYNATEJIbHO B OJHOPOJHOM MarHUTHOM

noJje
[IpaBuno Jlenna

NHIyKTUBHOCTS. SIBnenune

camounaykuuu. IJ1C caMOMHIyKIMK



BHCPFI/IH MAariuTHOI'O ITI0JIsI KaTyHIKH C

43.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIe
TexHudeckne  yCTpOWMCTBA:  ITOCTOSIHHBIE
MAarHHThbl, AIIEKTPOMATHUTHI,
4.3.14
AJIEKTPOBUTATEIIb, YCKOPHUTEIH
AIIEMEHTAPHBIX YaCTULl, UHAYKIIMOHHAS [1€Yb
[IpakTnueckue paboTHI. N3yuenue
MarHUTHOTO TOJS KaTyIIKd C  TOKOM.
4.3.15 HccnenoBanne  OeHWCTBHUSL  ITOCTOSIHHOTO
MarHuTa Ha pamKy ¢ TokoM. McciemnoBanue
SIBIICHUS DJIEKTPOMArHUTHON MHAYKLIUU
KOJIEBAHUS U BOJIHBI

#HPartH#MEX AHUWYECKUE 1
OJIEKTPOMAT'HUTHBIE KOJIEGAHUA

5.11

5.1.2

5.13

5.14

5.15

5.16

Konebarenbnas  cucrema.  CBOOOIHBIE
konebanusi. ['apMoHuMueckne  KojeOaHwHs.
[lepuon, wyactora, ammumtyna u (dasa

KoeOaHui

[IpyxuHHBIH MasTHUK. MaTtemMaTu4ecKkuit

MassTHHK

YpaBHEHHE TapMOHHMYECKUX  KoJeOaHUH.
Kunemaruueckoe " OUHAMHUYECKOe

OIIMCAaHHUE KOJeOaTEILHOIO JABHKCHUA

IIpeBparieHue sHEPruu Npu TapMOHUYECKUX
KosiebaHusx. CBs3b aMIUTUTYABI KoJeOaHui
UCXOJHOW  BEJIMYMHBI €  aMIUIMTYJAaMH

KoJIeOaHUH €€ CKOPOCTU M YCKOPEHHUS

KonebarenbHblii KOHTYD. CBobosHbIe
DIIEKTPOMArHUTHBIE KOJEOaHUS B  HJICATHHOM
KOJIOATEIbHOM ~ KOHTYpe. AHAJIOTHS  MEXIy
MEXaHWYECKUMHU u AIIEKTPOMArHUTHBIMHU

konebanusamu. @opmyna Tomcona

3aKOH COXpaHEHMs] SHEPrUU B HUACAIBHOM



KOJIe0aTeIbHOM KOHTYPE

BeiHyK/IeHHBIE ~ MEXaHWYeCKHue  KOJICOaHMS.
5.1.7 Pe3onanc. Pe3onanchHas KpHUBasl.

BBIHY)KI[CHHBIC QJICKTPOMArouTHBLIC KOJIEOaHMSI.

[TepemennbIit TOK. CunyconaaibHbIN
5.1.8

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOT0 TOKa.
5.1.9 AMIUIUTYAHOE U JCUCTBYIOLIEE 3HAYCHUE

CHJIBI TOKA W HAITPAKCHHUA

Tpancdopmarop. IIpousBoacteo, nepemada
U TOTpebsieHHe 3JIEKTPUYECKON 3SHEpPruu.
OKOJIOTUYECKHE PHUCKU IPU IPOU3BOICTBE
>1-10 JIEKTPUUYECKON SHEpruu. Kynberypa
UCIIOJIb30BaHUS 3JIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

TexHuueckue ycTpoicTBa: celicMorpad,
5.1.11 ANEKTPUUECKUIN 3BOHOK, JTUHUM

QJICKTpoIICepcaavd

[Tpaktnyeckue  pabGotel.  MccnenoBanue
3aBUCUMOCTH TE€pPHOAAa MaJbIX KoOJIeOaHUM
rpy3a Ha HUTH OT JJIMHBl HUTH U MAaccChl
>1-12 rpys3a. MccnenoBanue nepeMEHHOTO TOKa B
LHeNM U3 IIOCIEJOBATEIBHO COEIUHEHHBIX

KOHACHCATOpA, KAaTYIIKHW U pE3UCTOPa

#HHHPartH#MEX AHUYECKUE 1
OJIEKTPOMAT'HUTHBIE BOJIHbBI

Mexannueckue BOJIHBI, yCI10BuUA
pacrpocTpaHeHHs. Iepuon. CkopocTb
>21 pacmpocTpaHeHHss M JUIMHA  BOJHBL
[TonepeuHsle ¥ MPOAOIBHBIE BOJTHBI
###Par### Uutepdepernus u  audpaxius
522 MEXaHHUYCCKUX BOJH
£ 93 3Byk. CkopocTh 3Byka. I'pomkocTb

3ByKa. Beicota ToHa. TemOp 3Byka



5.24

5.25

5.2.6

5.2.7

5.2.8

HH#HPar##OIITUKA

531

5.3.2

5.3.3

5.34

5.3.5

5.3.6

DJIEKTPOMArHUTHbHIE BOJIHBI. VYcnoBus
I/ISHy‘-IeHI/ISI BHGKTpOMaI‘HI/ITHBIX BOJIH.
B3anmuas opuentarus BektopoB E, B u v B

3JIEKTPOMAarHUTHON BOJIHE B BaKyyMe

CaoiicTBa DJIEKTPOMArHUTHBIX BOJIH:
OTpakKeHWe,  MpPEJOMIICHHE,  MOJSpU3aIHs,
nudpaknus, UHTEpEpEHIIHSL. Ckopoctb

OJICKTPOMAardiuTHBIX BOJIH

[[Tkana 3MeKTpOMarHUTHBIX BOJH. [[puMeHenue

OJICKTPOMArdMTHBIX BOJIH B TCXHUKC U 6I)ITy

[IpyHOMNBL  paguoOCBA3M U TEIECBUJICHMUS.

Paguonoxanus. DIEKTPOMarHuTHOE

3arpsAI3HEHUE OKPYXKAIOLIEH CPeIbl
TexHuueckue yCTpOMCTBA: MY3BIKAJIbHBIC
UHCTPYMEHTBI, YJIBTPa3ByKOBas
JIMarHOCTHKA B TEXHUKE U MEIULIMHE, pajap,
paguoONpPUEMHMK,  TEIEBU30pP,  aAHTEHHA,

tenepon, CBU-neup

[IpsimonuHeliHOe pacnpocTpaHeHHE CBeTa B
OAHOPOAHOM cpene. JIyu cBeTa
OtpaxeHue cBeTa. 3aKOHBI OTpPAXKEHUS
cgeta. [loctpoeHne n300paXKeHuii B IIIOCKOM

3epKaie

IIpemomiieHne cBera. 3aKOHBI IPETOMIIEHUS

CBETA. AGCOMIOTHBIN nokasareJb
MIpeIOMIICHUS
ITomHoe BHYTpEHHEE OTpaXKEHHE.

[IpenenbHbIid yroa MOJTHOTO BHYTPEHHETO
OTpaKEHUS
Hucnepcust cera. CIIOXKHBIM cOCTaB
Oenoro ceera. LlBer

CoOuparomie ¥ pacCeMBaIONINE JIHH3HI.

Tonkasd nuH3a. DOKYCHOE pPACCTOSHHUE H



OIITHYECKAsI cujaa  TOHKOM JIMH3BI.
[TocTpoeHue n300paKeHUI B COOMPAIOIINX H
paccemBaromux JuH3aX. DOpMyaa TOHKOM

JIMH3EL. Y BeIIMUYCHHUE, JaBaeMOe JUH30H

IIpenensl NPUMEHUMOCTH TI€OMETPUYECKOU

5.3.7
OINTUKHU

NuTepdepenuus ceera. KorepeHTHbIC HCTOUHHKY.

YcnoBus HaOIrI01eHUS MaKCHMYMOB "
5.3.8

MHHUMYMOB B HHTEP(EPCHIMOHHONW KapTHHE OT

JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB

Hudpakmus cBera. JudpaknmonHas pemeTka.
YcnoBue HaOMIOACHNS TIaBHBIX MAKCUMYMOB TIPH
5:3.9 MajJeHud  MOHOXPOMAaTMYECKOro  CBeTa  Ha
TUGPAKIUOHHYIO PEHIETKY
5.3.10 [Tonstpusanus cBera

TexHuyeckue yCTpPOWCTBA: O4YKH, JIyIa,
¢doroanmapar, NPOEKIMOHHBIM ammapar,
5.3.11 MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
OITHKA, IUQpaKkIMOHHAs  peléTka,

MOJIIPOU T

[IpakTnueckue  pabotel.  U3mepenue
nokasarens npejaomieHus. MccnenoBanue
5.3.12

CBOMCTB  HM300paX€HM B  JIMH3aX.

HaGHIO,HeHI/IC AUCIICPCHUU CBCTA

BJIEMEHTHI CITELIUAJIBHOM TEOPUU
OTHOCHUTEJIbBHOCTH

I'panunel  NPUMEHUMOCTH  KJIACCHYECKOM
MEXaHHKH. IToctynartet TEeopun
6.1 OTHOCUTENIbHOCTH: HWHBAapUAHTHOCTb MOJYJIA
CKOPOCTM CBETa B  BaKyyMme, IPHHIMI

OTHOCHUTEILHOCTH DHHINTEHHA

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTHU.

6.2
3amenyieHre BpEeMEHH U COKpaIleHUE JJTUHBI

6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIbI



CBsA3bp Macchbl C SHEpPrued U HMMIYJIbCOM
6.4 CBOOOJHOW YACTHULIBI. ODHEPrus IMOKOs

CBOOOIHOM YaCTHIIbI
KBAHTOBA ®HU3UKA

##HPar###JIEMEHTBI KBAHTOBOM
OIITHUKHU

®otonsl. @Dopmyna Ilianka cBA3M
7.1.1 sHeprun (GOTOHA C €ro YacTOTOH.

OHeprus v UMIyJabC GOToOHA

OTkpbiTHE u HCCIIEA0BAHUE
7.1.2 dotoadpdekra. OmbiTel A.I'. Cronerosa.

3akoHsI hoTodddexTa

YpaBHeHue OHHINTENHA st
7.1.3 dorordpdekra.  «KpacHas  rpaHHIa»

dboTtorddekra

214 JaBnenne  cBera.  Omwitel  I1.H.
o JleGenena

715 XUMHUYECKOE JIEUCTBUE CBETA

Texuuueckne ycTpoicTBa: (POTOIIEMEHT,
7.1.6 doronaTuuK, COJIHEYHAas Oarapes,

CBETOIUO]I
CTPOEHUE ATOMA

Mopens aroma Tomcona. OObITE
7.2.1 Pesepdopaa mo uccnenoBaHnio CTPOSHUS

aTroma. HHaHCTapHaH MOACIIb aTOMa

Ilocrynater  bopa. H3snyyenue u
norjouieHue (GOTOHOB TMpHU MEpexojie
7.2.2 aToMa C OJIHOTO YPOBHS JHEpPrUM Ha
apyroii.  Buasr  cmektpoB.  Cnekrtp

ypOBHCﬁ OHCPIrur aToMa BOAOpOJda

BomHoBRIE cBoOMcTBAa 4YacTHIl. BOJHBI €

Bporins. KopnyckynsipHO-BOJIHOBOM
7.2.3

nyamusM.  Jludpakmuss  SJIEKTPOHOB  Ha

KpHUCTaJljax
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7.2.5

7.2.6

ATOMHOE
SIIPO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

7.3.8

CrioHTaHHOC M BBIHYXXJICHHOC HU3JTYUYCHHUC.

Y CTpoiicTBO U IPUHIIKI PaOOTHI JTa3epa

TexHUYecKne YCTPOMCTBA: CIEKTPAJIbHBIN
aHanu3 (CHEKTPOCKOIN), Jja3ep, KBAHTOBBIH

KOMITBIOTED

[IpakTnueckue pabotel. HabGmronenue

JIMHEHYaToro CIICKTpa

Metoapl HaONIOAEHHUS W PETUCTPALUU

QJICMCHTAPHBIX YaCTUI]

OTkphITHE paarOaKTUBHOCTH. OnbIThHI
Peseppopna mo  ompeseneHuro  cocTaBa
paZMoaKTHBHOTO M3My4eHus. CBOHCTBA ab(da-,
Oera-, ramMMa-u3JIy4eHusl. Bnusiaue

PaaANOaKTUBHOCTH HA JKUBBIC OPraHN3MBbI

OTKpbITHE  TPOTOHA M  HEWTpOHA.
Hyknonnas mopnens siapa I'eiizenbepra —
WBanenko. 3apsa sapa. MaccoBoe 4ucio

sanpa. N3oTomnsl

Anbda-pacnan. ONEeKTPOHHBIN u
MTO3UTPOHHBIN Oera-pacmna. lNamma-

H3JTYUCHHUC. 3akoH pPaaArOaKTUBHOI'O pacliaga

OHeprusi CBsSI3U HYKJIIOHOB B SIpE.
Snepusie cuibl. [ledext maccsl sapa
SnepHele peakuuu. [leneHue u CUHTE3
anep
SAnepHblii peaktop. TepMOsIIEpHBINA CHHTES.
[Ipobnembl W MEPCNEKTUBBI  SAEPHOM
DHEPreTUKU.  OKOJIOTMYECKHE  ACIIEKTHI

AJIEPHOMN SHEPTEeTUKH

OnemMeHTapHbIe YaCTHULBI. OTkpbiTHE
MO3UTPOHA. dyHnaMeHTaIbHbIE

B3aUMOIEHUCTBUSA



TexHuueckne yCTpOMCTBA:  JO3UMETP,
7.3.9 kaMmepa BuibcoHa, sAepHBIM peakTop,

aroMHas bomOa

[Ipaktnueckue pabotel. HccnemnoBanue
7.3.10 TPEKOB YaCTHI] (o TOTOBBIM
dboTorpadusam)
OJIEMEHTbBI ACTPOOU3UKIN

81 Bun 3Bé3nnoro neba. Co3Be3nusi, SpKUE

3Bé3I[I)I, IIJTAHEThI, UX BUANUMOC IBUXXCHUC

Comueunast cucrema. llmaHeTsl 3€MHOU
TPYIIIIBIL. [ImaneTsI-rurauThl u ux
8.2

CIIYTHHKH, KapJIMKOBBIC IIJIAHCTHI. Marislie

Tesna CoTHEeYHOH CUCTEMEL

83 Connne, Qorochepa U  armocdepa.

ComnHevHast akTUBHOCTD
8.4 Ncrounuk sHeprun ConHLa U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKH: Macca,
CBE€THUMOCTB, pazmyc, TeMnepaTypa, nux
B3aMMOCBSI3b. JlMarpaMma «CIEeKTpaJIbHBIA KJ1acc —
8.5 CBETUMOCTB. 3BE3 bl TJIABHOM
MOCJICIOBATEIbHOCTA.  3aBUCUMOCTh ~ «Macca —
CBETHMOCTbY JUIS 3BE3] IJIaBHOM

nocaca0oBaTCIIbHOCTHU

##HPar###BuyTpenHee CTpOEHHE 3BE3 .
8.6 CoBpeMeHHBIC TIPEACTABIICHUS O TPOMCXOXKICHUN W

OBOJIOIIUHN COJ'IHI_Ia U 3BE3]I. OTankl KU3HA 3BE31

Mneunstii  Ilyre — Hama [anakrtuka.
CrnupainbHas CTPYKTypa I"anakTukw,
pacnpezneneHue 3BE3N, Tra3a U IBUIN.
8.7 ITonoxxenne wu  pBwkeHne ConHuma B
lamaktuke. Ilmockas w  chepuyeckas

noacucTeMsbl [ atakTuku

Tunsl ramakTuk. PaguoramakTuku U KBa3aphbl.

8.8
UEpHble ObIPHI B AApax TaJakTHK



8.9

8.10

Bcenennas. Pacimupenue Beenennoii. 3akoH
Xab06ma. Pazberanme ramaktuk. Bospact u
panuyc Bcenennoi, Tteopuss boibiioro
B3pbIBA. Mogens «ropsiuerr BceneHHON».

PennxToBoe H3JIYUCHHC

Macmrabnas CTpPYKTypa Bcenennoi.
Meraranaktuka. Hepeménnbsie mpo0Oiemsbl

ACTPOHOMUH



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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