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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE CpeaHero oOiero oOpa3zoBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
OCHOBHOW 00pa3oBaresbHOM mporpaMmmsl, npenacraBieHHbix B @I'OC COO, a
TaKke ¢ ydetoM (emepanpHOU paboueit mporpamMmbl BocruTanus u KoHmenmmn
npenojaBanus yueOHoro npeamera «dusrka» B 00pa30BaTeIbHBIX OpraHU3aAMIX
Poccuitickonn ~ ®enepauuu,  pealn3yrOIIUX  OCHOBHBIE oOpa3zoBaTeIbHbIC
IPOrPAMMBI.

[TporpamMma no ¢usmke onpeaenser 00s3aTeNbHOE IPEIMETHOE COJIEpIKaHue,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIIEI0OBATENbHOCTh U3YUYEHHSI TEM U Pa3/eioB
y4eOHOTO MpeaMeTa C Y4ETOM MEXIPEIAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKA Y4YeOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroluXxcs.
[Iporpamma 1o @u3uMke OacT MPEACTABICHHE O LENsIX, COAEp)KaHUU, OOIIeH
cTpaTerud OOy4eHUs, BOCIUTAHUS M pa3BUTUS OOYYAIOUIUXCSA CPEACTBAMHU
yueOHoro npeamera «dPu3nka» Ha yriayOJICHHOM YPOBHE.

N3yyenue kypca (pu3uku yriyOoJIEHHOTO YpPOBHS IO3BOJSIET pPEaM30BaTh
3a/1auu MPoeCCUOHAIIBHON OpUEHTAIIMH, HAMIPABJICHO HAa CO3/IaHWE YCIOBHM IS
MPOSIBJICHUS] CBOUX HMHTEIUIEKTYalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXKIbIM
oOydJaronumcsi, KOTOpble HEOOXOAMMBI [JIsi TPOJOJDKEHHS O0pa3oBaHUS B
opraHu3anusx MpodecCUOHANIBLHOTO 00pa3oBaHUsl 1O PA3TUYHBIM  (HU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIIUATBbHOCTSIM.

B mporpamMe 10 (Qu3MKe ONpEeNsiOTCS IIaHUPYEMble Pe3yJbTaThl
OCBOEHHUSA Kypca (PU3MKK Ha YpPOBHE CpeAHETo 00IIero oopa3oBaHus: TUYHOCTHBIC,
METanpeIMeTHbIe, TpeIMeTHble (Ha  yriyoinéHHoM  ypoBHe).  Hayuno-
METOJIOJIOTUYECKOM OCHOBOM [ pa3pabOTKu TpeOOBaHUM K JMYHOCTHBIM,
METaNpeIMETHBIM M MPEIMETHBIM pe3yJbTaTaM O0y4aroluXCcs, OCBOHUBIINUX
mporpamMmy T0 (U3MKE Ha YpOBHE CpemHero oOmero oOpa3oBaHus Ha
yIrIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbBHOCTHBIN MOIXO.

[Iporpamma no gpu3nKe BKIIOUYALCT:

IJIaHUPYEMbIE Pe3yJIbTaThl OCBOCHHMS Kypca (U3UMKM Ha YIIyOJICHHOM
YpOBHE, B TOM YHCJIC TTPEIMETHBIE PE3YJIbTATHI TI0 T0JIaM 00YUYEHUS;

cozieprkanue yaeoHoro npeameta « Ousnkay 1mo rojgaM o0ydeHHs.

[Iporpamma 1o ¢u3nke HMEET TPUMEPHBIA XapakTep W MOXET OBITh
MCIIOJIh30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOMX pabOUUX MPOTPaMM.

[Iporpamma no (u3uke HE CKOBBIBACT TBOPUYECKYIO MHUIIMATUBY YUUTENICH U
OPEeIOCTaBIsET BO3MOXKHOCTH JUIsl peaju3allMi  Pa3IMYHbIX METOJMYECKHX
MOAXOJ0B K TMpenojaBaHuio (PU3MKM Ha YyriayOJEeHHOM YpOBHE TPHU YCIOBHH
COXpaHEeHUs 00s13aTENbHON YaCTH COJIepKaHUs Kypca.



®dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJBI, BBICTyMHas B
KauyecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpysxatoriem Mupe. LIIkonbHbIN Kypc GU3HKHA — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB U SIBJICHWHM, HM3ydaeMbIX XUMHUEH, OWOJOTHEH,
¢usnueckoit reorpadueir wW acTpoHommel. Vcmonb3oBaHME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpeNeNuiIo XapakTtep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJNOTHM B cdepe HHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, IMOJIYYEHHUS! HOBBIX MAaTEpPHAJIOB C 3aJaHHBIMH CBOMCTBaMH. M3ydeHwue
(¢U3MKH BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOMU
KapTUHBI MuUpa o0ydaromerocsi, B (GOpPMUPOBAHUE YMEHUU MPUMEHSATHh HAYYHBINA
METO/] IO3HAHUS [TPH BBITIOJIHEHUU UMH YUE€OHBIX UCCIICIOBAHUM.

B ocHOBY Kypca (pu3HuKH Ha ypOBHE CPEHETO 00IIero 00pa30BaHus MOJI0KEH
pAI UIEH, KOTOPbIE MOKHO paccMaTpUBaTh Kak MIPUHIUIIBI €70 IOCTPOCHHSL.

Hoea uenocmmuocmu. B COOTBETCTBHM C HEN KypC SBISIETCS JIOTHYECKH
3aBEPILICHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3leioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKU.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3MKU
oOBEIMHEH BOKpYr (u3nueckux Teopuid. Beaymmm B Kypce sBisercs
(opMupOBaHUE MPENCTABICHUH O CTPYKTYpPHBIX YPOBHSIX MAaTe€pHUH, BEILECTBE U
ToJIe.

Hoea zymanumapuzayuu. EC peanuzanus TPEAIONaracT HCIOJIb30BaHUE
rYMaHUTapHOTO TOTEHUHMana (pU3NYEeCKOM HayKH, OCMBICICHHE CBSI3U PAa3BUTHS
¢u3vkn Cc pa3BUTHEM OOIIeCTBa, a TaKXe C  MHPOBO33PEHUECKHMH,
HPABCTBEHHBIMU U HKOJIOTHYECKUMU MTPOOIEeMaMHU.

Hoesa npuknaonoit nanpagnennocmu. Kypc ¢buzuku yriyOJeHHOTO YPOBHS
MPEANOIAraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTMYECKHX
IIPUJIOKEHUM H3Yy4YEHHBIX TEOpUM M 3akOHOB. IIpum 3TOM paccmarpuBaroTcs Ha
ypOBHE OOLIMX MpPEICTaBICHUM M COBPEMEHHBIE TEXHHYECKHE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuszayuu peanusyercs TOCPEICTBOM BBEACHUS DJIEMEHTOB
collepKaHUs, TMOCBSIICHHBIX O3KOJOTMYECKHM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJIOTHM, a Takxke 00CYyX IAeHUs
po0JieM palOHAIBHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTUYECKOM O€30MaCHOCTH.

OcBoeHue coJiepKaHusl MPorpaMmsbl M0 (GU3HKE JOHKHO OBITh MOCTPOCHO HA
MPUHIIMIIAX CUCTEMHO-AEATEIbHOCTHOrO noaxoaa. [nst ¢pusuku peanuszanus 3Tux
OPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIb30BAHUK CAMOCTOSITEILHOTO IKCIIEPUMEHTA KaK
NOCTOSIHHO JIeHcTBYIOIEro ¢akropa ydeOHOro rmporecca. s yriyOGieHHOTro
YPOBHSI — 3TO CHCTEMA CaMOCTOSITEJIbBHOIO YYEHUYECKOTO IKCIEPUMEHTA,



BKJIIOUYAIOLIETO (PPOHTANBHBIE YYEHUYECKHE OMbITHI MPU H3yYEHUU HOBOTO
MaTepuaia, JabopaTopHble padoThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI
nBa crocoba peanuzanuu  (U3MUECKOro TNpakTukyma. B mepBom  ciydae
PaKTUKyM MpoBoAuTcs 160 B KoHie 10 m 11 kimaccoB, aub0 mocsie mepBoro u
BTOPOrO0 TOJYrOAWMl B KaXJAOM M3 3THX KiIaccoB. Bropoit cmocod — 370
UHTETpaluss padoT MpakTUKyMa B CHCTEMY JIaDOpaTOpPHBIX pPaldOT, KOTOpHIE
POBOJATCA B Mpolecce u3ydeHus: pasaena (temsl). [lpu stom moa paboramu
PaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE MCCIIEeIOBaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT'0, 0000IIIEHHOTO BUAA 0€3 IMOIaroBoi WHCTPYKITHH.

B nporpamme mo (QusMke cucTeMa YYEHHYECKOTO SKCIEPUMEHTA,
7ab0opaTopHbIX paboOT M MpaKTUKyMa Ipe/icTaBieHa €AMHbIM INepeuyHeM. Bpioop
TEMATUKU U1 9TUX BUAOB YUYCHHUYECKUX MPAKTUUECKUX PabOT OCYIIECTBISIETCA
YYaCTHHUKaMU 00pa30oBaTEIbHOIO MpoIlecca UCXOAsl U3 OCOOEHHOCTEN MOYyPOYHOIrO
IJIAHUPOBAHMS U OCHalleHHs KaOuHera ¢usuku. llpu »TomM oOecneunBaercs
OBJIaJICHHE OOYyYalOUIMMHUCS YMEHUAMU TPOBOJUTH TNPSAMbIE U KOCBEHHBIE
U3MEPEHMs], UCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH M IMOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonbuioe BHUMaHHWE YIENSAETCA PEIICHUIO PACUCTHBIX M KAaueCTBEHHBIX
3apay. [Ipu 3TOM Ans pacdeTHBIX 3aa4 MPUOPUTETOM SBIIAIOTCS 33Ja4M C SIBHO
3aJIaHHOW M HESBHO 3aJaHHOW (PM3UUECKOM MOJIEINbI0, TTO3BOJISIFOIINE MPUMEHSTD
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOr0 pasfena Kypca, Tak U
WHTETPUPYS MPUMEHEHNE 3HAHUM U3 Pa3HBIX pa3/enoB. [ KaueCTBEHHBIX 3a7ad
MIPUOPUTETOM SIBJISIFOTCA 3aJlaHud Ha OOBSCHEHUE/TIPEJCKAa3aHUuEe MPOTEKAHMS
(bu3HUecKuX SBJICHUN U MPOIECCOB B OKPYXKAIOUIEH KU3HH, TPeOyroliue BpIOOpa
(duznyeckoil MoIEeNu ISl CUTyal[M IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu DPI'OC COO k wmMarepuanbHO-
TEXHUYECKOMY OOECIEUCHHUIO0 Y4eOHOTO Mpolrecca Kypc (U3UKH YriayOJICHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOLIEro 00pa3oBaHMs JOJKEH U3y4aTbCs B YCIOBUSIX
npeaMeTHoro kabwHera. B kabunere (u3uku 1ODKHO OBITH HEOOXOIUMOE
naboparopHoe 0OOpyIOBaHUE I BBIOJHEHUS YyKa3aHHBIX B MPOTrpaMMe I10
(¢u3NKe YYEeHHMUECKHX OIBITOB, JIAOOPATOPHBIX PabOT W paboOT MpakTUKyma, a
TaK)Ke JEMOHCTPALIMOHHOE 000pYI0BAHHKE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHLIMIIOM MUHUMAJIBbHON JOCTaTOYHOCTH U 00ecrevyrBaeT IMOCTaHOBKY
NEPEYUCIICHHBIX B TMpOorpaMMe MO (U3MKE KIIOUEBBIX JEMOHCTpAlui i
UCCIICIOBAaHUSI ~W3yYaeMbIX SBJICHMA ©  TPOIECCOB, OMIHUPUYECKUX U
(GbyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopaTopHoe 000pymOBaHHE JUISI YYCHHUYECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUAEC TEMAaTHYECKUX KOMILIEKTOB M OOECIECYMBAETCS B pacucre



OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMaTH4yecKue KOMIUIEKThI
71a00paTOPHOTO OOOPYAOBAHUS JIOJDKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BHJIe ITU(DPOBBIX J1aOOpaTOpuil.

OCHOBHBIMM TIEJISIMU U3Y4YeHUS (PU3UMKH B 0OIIEeM 0Opa30BaHUM SIBIISIOTCS:

dbopMHUpOBaHUE MHTEpPECA U CTPEMIICHUSI 00yYaroluXxcsi K HAy4HOMY
W3YYCHHUIO TPUPOJIbI, Ppa3BUTHE HX HUHTEIUIEKTYaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUs U (GOpMHpPOBaHUE
UCCJIeI0BATEIHLCKOIO0 OTHOIICHHUS K OKPY KAIOUIUM SIBIICHUSM;

(opMHpOBaHWE HAYYHOIO MHUPOBO33PEHUS KaK PE3yNbTaTa M3YUYEHUS OCHOB
CTpPOCHUSI MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBICHUS C UCTOJIB30BaHUEM (DU3UUECKUX
3HAHUU U HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TMPEACTABICHUN O POMU (U3UKK IS Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TpEACTaBICHUUN 0 BO3MOXHBIX  cdepax Oyayien
npodeCCUOHAIBHOM  AESTETbHOCTH, CBSI3aHHBIX C (U3MUKOM, MOATOTOBKA K
nanbHeieMy oOy4eHHUIO B 3TOM HalpaBIICHUU.

JlocTrxeHre 3TUX Leied oOecrneuynBaeTcsl peuieHHeM CIeAYIOUIX 3a/1ad B
poriecce 3y4eHus Kypca (PU3MKA Ha YPOBHE CPEAHET0 00IIero o0pa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKJIKOYAss  MEXaHWKY,  MOJIEKYJSIpHYIO  (U3HKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (PU3HKY U AJIEMEHTHI aCTPO(PHU3UKH;

dbopMHpoBaHUE YMEHUI MPUMEHATh TEOPETUUECKUE 3HAHUS JIJIsI OOBSICHEHUS
bu3UYECKUX SIBJICHUW B MPUPOAC W JJIsl MPUHSITUS MPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HMU;

OCBOCHHME CIOCOOOB PpEIICHHUsS pa3JIMYHBIX 3aJlad C SBHO 3aJaHHOU
¢u3znyeckoil MoOJENbIO, 3a/Jay, MOAPa3yMEBAIOLIMX CaMOCTOSTENILHOE CO3JaHHE
dus3nueckoil MoOJeNH, aJeKBATHOM YCIOBUSM 3aJadd, B TOM YHCIE 3aaad
UHKEHEPHOTO XapaKTepa;

MOHMMaHWe (U3NYECKUX OCHOB M TMPUHIUIIOB JICUCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJAMHU CaMOCTOSITEILHOTO IUIAHUPOBAHUS W MPOBEACHUS
¢u3nUecKMX OKCIEPUMEHTOB, aHajdW3a W HWHTEpHIpeTanud  HWHPOPMAIINH,
onpeaeneHus TOCTOBEPHOCTH MOJIYYEeHHOTO pe3yJIbTaTa;

CO3JlaHUE YCJIOBUH MJisi Pa3BUTHUSI YMEHUU MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU IEATEIIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodhecCHOHATHLHOU ASSTEINHHOCTH, CBI3AaHHON
¢ (hU3UKOM.

B cootBerctBun ¢ TtpedoBanusiMu PI'OC COO yriyOneHHbId YpOBEHb
n3ydeHuss ydeOHoro mpenvera «Ddu3uka» HA YpPOBHE CpEIHEro O0OIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYYaIOIMMHUCS, TUIAHUPYIOIIUMHU IPOJIOJKEHUE
00pa3oBaHusl 1O CHENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO TPOPUII.

Ha uzyuenue pusuku (yriyOnaeHHBIA ypOBEHB) HA YPOBHE CPEIHETO OOIIETro
obOpazoBanus orBoauTcst 340 vacos: B 10 knacce — 170 yacoB (5 4acoB B HEZIEIIO),
B 11 kimacce — 170 gacos (5 yacoB B Hezel0).

[Ipennaraempiii B mporpamMme 1o ¢U3MKE TIEpeueHb Ja0OpaTOPHBIX U
PAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JI€JaeT BBHIOOP
MPOBEACHHUS JabOpaTOPHBIX padOT ¥ OMBITOB C YYCTOM WHAMBHIYaJTbHBIX
0COOEHHOCTEN 00yYaroIuXxcs.



COILEPKAHUE OBYUYEHUSA
10 KJIACC

Pasznen 1. HayuHblii MeTOX MO3HAHMS NPUPO/IBI.

®dusuka — pyHIaMeHTalIbHasg Hayka o mpupoje. Hayunslii MeTos mo3HaHus u
METO/IbI UCCIIEIOBAHUS (PU3NUCCKUX SBICHUI.

OKCIEpUMEHT U TEOpUs B Ipollecce Mo3HaHWs npuponbl. Habmonenue u
AKCIIEPUMEHT B (DPU3HKE.

CnocoObl  u3MepeHusi (U3MYECKUX BETUYMH (aHaJIOroBble U HHUGPOBBIC
U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHM  (QU3MYECKUX  BeAMYMH  (aOCONIOTHAsT U
OTHOCHTEIIbHAS).

MonenupoBanue (pU3NYECKUX SBICHUM M IMPOLECCOB (MaTepHalibHasl TOYKa,
aOCOIIOTHO TBEPAOE TENO, UACaNbHAs XUAKOCTb, WICAIbHBIM Ta3, TOYEUHBIN
3apsn). ['unoresza. dusnueckuil 3ak0H, TpaHUIIbl €T0 IpUMeHUMocTU. Pu3znueckas
TEOpHs.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHMM COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTHYECKON IEATEIbHOCTH JIFOJICH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomoi, npaKmMuKym.

M3mepeHre cwibl TOKAa W HaIPSOKEHUS B LENM INOCTOSHHOIO TOKA IpHU
MTOMOIIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mMmepeHus
(u3nYeCcCKuX BETUUYMH MPU MOMOIIU KOMIbIOTEPHBIX JATYUKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanuueckoe aBmxkeHre. OTHOCHUTEIBHOCTh MEXaHUYECKOrO JIBHIKEHUS.
Cucrema orcuera.

[Tpsimast u oOpaTHast 3a1a4l MEXaHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIMHA Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpoCTh (CpeAHsIi CKOPOCTb, MTHOBEHHAsl CKOpPOCTh) U
YCKOPEHHE MATE€pPUAIbHOM TOYKH, UX NPOEKIMHM HAa OCH CHUCTEMBI KOOpPJWHAT.
CroxeHue nepeMenieHuil u CJI0KeHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MAaTepUATIbHON TOUKH OT BPEMEHHU U UX
rpaduKu.

CpoOonHoe majeHue. YckopeHue cBOOOAHOro mnajeHus. [[BukeHue Tena,
OpOIIEHHOTO TMOJA YIJIOM K TOPU30HTY. 3aBHCHUMOCTb KOOPJMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepuaIbHONW TOUYKUA OT BPEMEHH U UX TPaPUKH.



KpuBosmHenHoe  nBuxeHue. JIBWKEHHE  MAaTEepUAIBHOM  TOYKH IO
OKPYXHOCTH. YTJOBas M JIMHEWHas ckopocTh. llepuoa u yacTtoTa oOpaileHus.
LlenTpocTpeMurensHoe (HOpMaIbHOE), KacaTeabHOE (TaHT€HIIMAIBHOE) U MOJIHOE
YCKOPEHHE MATEPUAIBHON TOYKH.

TexHuyeckue yCTpOHCTBA M TEXHOJOTHYECKUE IIPOLIECCHI: CHUIAOMETD,
IBW)KCHUE CHApSAOB, LIEMHBIE, IIECTEPCHYATBIE M PEMCHHBIE IEepelayu,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpauuu.

Mogenb CUCTEMBI OTCUETA, WIUTIOCTPALNS KHUHEMATHYECKHX XapaKTEPUCTHUK
JBH>KCHUSL.

CnocoObI uccienoBaHus JBUKECHUIA.

Nnnroctpanus IpeiesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCIIOIB30BAHUEM MEXAaHU3MOB.

[TameHne Ten B BO3AyXE U B Pa3pEKEHHOM MPOCTPAHCTBE.

HabGnronenue aBuxkeHus: Tena, OpPOIIEHHOrO TOJI YIJIOM K TOPU30HTY U
TOPU30HTATBHO.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHHE TyTEH, TPACKTOPHUM, CKOPOCTEH NBHUKEHUS OJHOTO M TOTO K€
TeJa B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomuol, npaKmuKym.

N3yueHre HEpPaBHOMEPHOTO JABUKEHUS C IETbIO ONpEeeIeHUs MTHOBEHHOM
CKOpOCTH.

N3mepenre ycKopeHus MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
110 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCHUMOCTH IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue YCKOpEHUS CBOOO/THOTO MaJieHUs (pexomMeHI0BaHO
UCII0JIb30BaHue U(PPOBOI TabOpaTOPUN).

W3yuenune pABWKEHHWS Teila, OpOIIEHHOro ropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O MPAMOW NPOMOPUMOHATBHOM 3aBHCUMOCTH MEXKIY JaTbHOCTBIO
MOJICTAa U HAYAJIbHOM CKOPOCTBIO Tea.

N3yueHne JIBWXKEHUS Tejla IO OKPYXHOCTH C TIOCTOSHHOW TIO MOJYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCHMOCTH TEPUOJIA OOpaIleHHs KOHMYECKOTO MasiTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



[lepBbiii 3akoH HbtoToHa. MHepuuanbHble cucteMbl orcyeTa. [IpuHumn
oTHocuTenbHOCTH ["anmuies. HenHepuuanbHble CUCTEMBI OTCUETa (OIpeesieHHeE,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoii 3akoH HeroTOHA 17151 MaTepUaIbHON TOUYKHU.

Tpertuit 3axkoH HproTOHA 111 MaTEpHAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TI'PaBUTALMOHHOW H
MHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOIO MaJeHUs OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI MU OT reorpaduyeckod IMHPOTHL. JIBHKeHHE
HEOECHBIX TeJ U UX CIlyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tema. Bec Tema, nBmxKymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHHsI CKOJIBKEHHS M CHJIA TPEHUS
nokos. Koapduuuent tpenus. Cuna conpoTUBIEHMSI NMPU JABMXKEHUU Tela B
AKUJAKOCTH WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO IBUKEHUS.

Hasnenne. ['mapocratnueckoe nasinenne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IOIIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

Habmroienue ABMKEHUS TeJl B MHEPLMAIBHBIX U HEMHEPLHUAIBHBIX CUCTEMaX
OTCUETA.

[IpyHIKT OTHOCUTEIBHOCTH.

Kauenune nByX HIWIMHAPOB WM IIAPOB PA3HOM MACChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCUTEJIBHO HEMHEPLUAIBHOW CHCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHUCTBYIOIIEH  MPWIOKEHHBIX K TeIy CUI C
IPOU3BEIECHUEM MACCHI TEJIAa HA €r0 YCKOPEHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAOIIUX B PE3YJIBTATE B3aUMOCHCTBUS TE.

N3mepenne Mmacc no B3auMOIECUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM MOABEME U MAJCHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSA, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit 3xcnepumenm, nadvopamopuvie padbomuol, nPpaKmuKym.

N3mepenrie paBHOACHCTBYIONIEH CUJI MPU JBUKEHUU OpyCcKa MO HAKIOHHOMN
IIJIOCKOCTH.

[TpoBepka TUmoTe3pl O HE3aBHCUMOCTH BPEMEHU JIBIKEHUS OpycKa Mo
HAKJIOHHOW IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAacCCBhl.



HccnenoBanre 3aBUCUMOCTU CHJI YIIPYTOCTH, BO3HHUKAIONIUX B TPYKUHE U
PE3MHOBOM 00pasiie, OT uX AchOpPMAIIHH.

W3y4ueHne OBUMKEHUS CHCTEMBI TEJl, CBA3aHHBIX HUTHIO, TIEPEKUHYTON 4epe3
JIETKUM OJIOK.

N3mepenne ko3 QUIIMEHTA TPEHHUS M0 BEIHYUHE YIIIOBOTO KO3(h(duIMeHTa
3aBucuMocTH Fppy(N).

HccnenoBanue NBHKEeHUS OpycKa MO HAKJIOHHOM MIIOCKOCTH C MEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHHUS.

N3ydeHne nBUKEHUS Ipy3a Ha BAILy C TPECHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBepaoe Teno. [loctymarenbHoe W BpamiaTeabHOE JIBUKEHUE
TBEpAOro Tena. MOMEHT CHJIbl OTHOCUTENBHO OCH BpamieHus. [lnedo cuisbl.
CroxeHue cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: KPOHUITEHH,
CTPOUTENBHBIN KpaH, pelieTdyaTbie KOHCTPYKIIUH.

Hemoncmpauuu.

VYcnoBust paBHOBECHS.

Bu bl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomuol, npaKmuKym.

HccnenoBanne yciaoBUMI pPaBHOBECHSI TBEPAOTO TeEjla, HWMEIOLIETO OCh
BpaleHUs.

KoHcTpynpoBaHue KPOHIITEHHOB U pacueT CUJI YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOLIErO IIOIIaAb OMOPHI.

Tema 4. 3akonwl coxpanenus é mexaHukxe.

Nmnynbsc MaTepuanbHOM TOUKH, CUCTEMBI MaTEpUAIIBHBIX TOUeK. LlenTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBU)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBUXKEHHE.

MomeHT uminynbca MmarepuanbHOM TOUku. [IpencraBienue o coxpaHeHUn
MOMEHTA UMMYJIbCA B IIEHTPATbHBIX MOJISX.

PaboTa cuibl Ha MaJloM M Ha KOHEYHOM mepemenieHuu. ['paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MOIIHOCTE CUJIBI.

Kunernyeckas sHeprusi MmarepuanbHOil Touku. Teopema 00 M3MEHEHHU
KMHETUYECKOW SHEPTUU MATEPUAIIBHOW TOUKH.



[loTeHManbHble W HEMOTEHIMaNbHbIE CHibl. [loTeHuuManbHas >HEpPrus.
[loTeHunanbpHas sHeprus ynpyro Ae(popMUpOBaHHOW NpyxkuHbl. [loTeHuumanbHas
DHEPrUs Tela B OAHOPOJHOM TI'PAaBUTALIMOHHOM mnoje. [loreHumaneHas »HEprus
TEJla B IPaBUTALlMOHHOM II0JI€ OJJHOPOJHOIO 1Iapa (BHYTpU M BHE mapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

Cesi3p paOOTHl HEMOTEHIHUANBbHBIX CHJ C HM3MEHEHHEM MEXaHWYEeCKOU
SHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHne bepHymu i MACAIBHOM JKUIKOCTH KakK CIEIACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOW SHEPIHH.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTHYECKHE ITPOLIECCHI: IBUKEHUE PAKET,
BOJIOMET, KOIEp, MNPYKUHHBIA MHUCTOJET, TUPOCKOI, (UTypHOE KaTaHUE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTrBHOE BMKEHUE.

N3mepeHrne MOITHOCTH CHUJIBL.

M3MeHeHue 3Hepruu Tella IpU COBEPIIEHUH padOTBhI.

B3anmHbIe nTpeBpaleHnsi KHHETUYECKON W IMTOTEHIHAIIBHOW SHEPTUM NPH
NENUCTBUN HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEpTUM MPU CBOOOTHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomul, npaKmuKym.

N3mepeHne uMItysbca Teaa 1o TOPMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENH 3IEKTPOMOOMISI U MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanye COXpaHEHHS UMITYJIbCA ITPH YIIPYTOM B3aMMOJIEHCTBHH.

N3Mepenre KHHETUYECKON YHEPTI UM TEJIa I10 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS! TOTEHIMAIBHON YHEPTUU NPYXKUHBI ¢ pabOTOMN CHUITBI
TPEHMUS.

Omnpenenenve pa®OTHl CHIIBI TPEHUS MPHU JBWKEHUU Tella MO HAKIOHHOU
IIJIOCKOCTH.

Pa3nen 3. MoJiekyasipuasi pu3uKa ¥ TepMOJAMHAMHUKA.

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOIL MEOPUU.

OCHOBHBIE TOJOXKEHUSI MOJEKysipHO-KuHeTnyeckor teopuu (MKT), wux
ombiTHOE oOocHoBanue. Jlubdysus. bpoyHoBckoe aBmkeHue.  XapaxTep
IBIDKEHUS M B3aUMOJEWCTBHUS 4YacTHL[ BellecTsa. MoJenu CTpOeHHsI TIa3os,
KHUJIKOCTEH U TBEPABIX T€l M OOBSCHEHUE CBOICTB BEIIECTBA HA OCHOBE 3THUX



mozeneid. Macca u pasmepbl MoJsiekya (aromoB). KoaudecTBo BeliecTsa.
[TocrosiHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e¢ u3mepenus. Illkana
temneparyp Llenbcus.

Mopenbs uaealbHOroO ra3a B MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU: YACTHULIBI
rasa JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C IPYTOM.

["a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamneiipona. Ao6comoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akoH [lanbroHa. M3omporecch B
UJcalbHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
Ipe/ICTaBIIEHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3b  MEXIy JaBIICHHWEM W CpEJHEW KHUHETUYECKOM  dSHEprueu
MOCTYMATEIBbHOTO TEIUIOBOTO JIBMXKEHHSI MOJEKYJ HACAIBHOIO Ta3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOTO Ira3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KHHETUYECKOW SHEPrUel MOCTYyNaTEIbHOTO TEIUIOBOTIO JBHKECHUS €€ YaCTHLL.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: TEPMOMETD,
OapoMeTp, MoTyYeHuE HAaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu nBUKEHNs YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Juddysus :xuaKocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYJIL.

Mopenu KpucTamIn4ecKux peueToK.

HabGnronenue u ucciaenoBanue U30MpoIEeCcCoB.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomul, npaKmuKym.

HccnenoBanne Tmponecca YCTAaHOBJIEHHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000OMEHE MEKTy TopsiUei U XOJIOAHON BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEKOMEHIOBAaHO HCIOJIb30BAHUE
udpoBoii 1abopaTopun).

N3yueHune n30XOpHOTo mpouecca.

N3ydenue n3obapHOro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevle mauiunol.

Tepmogunamuueckas (TJl) cucrema. 3amaHue BHEIIHUX YCJIOBUH st
TEPMOJMHAMHUYECKON CUCTEMBI. BHelHre n BHyTpeHHHE napaMmeTpsl. [lapamerpsl
TEPMOJIMHAMHUYECKON CHCTEMBI KaK CPEIHHE 3HAYCHUS BEJIIMYMH, ONMHUCBHIBAKOIINX
€€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmMoauHamuku. (CaMoONpoW3BOJbHAS — pelaKcauus
TEPMOJUHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mopnene wuIeanpHOrO raza B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHue MenneneeBa—Knaneiipona u BbIpaKEHHME Ul BHYTPEHHEW JHEPTIUU.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJENH: HU3Kash KOHLUEHTPALMS YaCTHUILl, BEICOKHE
TEeMIIEpATypbl. BelpaxkeHue 11l BHYTPEHHEW HEPTrUHd OJHOATOMHOTO HUJIEAIBHOTO
rasa.

KBa3zucratnueckue u HECTaTUYECKUE TTPOLIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Brrunciaenue paboTel 1o rpaduky
npoiiecca Ha pV-auarpaMmme.

Temnonepegaya  kak  cmoco0  M3MEHEHUsS ~ BHYTPEHHEW — SHEpruu
TEPMOJINHAMHYECKOW  cHUCTeMbl 0e3  coBepuieHus padbotel.  KonHBekuws,
TEIJIONPOBOIHOCTD, U3TyUYEHUE.

KomnuectBo Ttemnorel. TemmoeMKoCTh Tena. YaeiabHas MW MOJSIpHas
TEIJIOCMKOCTH BELIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIIOTa CrOpaHHS
ToruiuBa. Pacu€r kommuecTBa TEIUIOTHI mpu Terwionepenade. llonstue 006
aauabaTHOM Ipoliecce.

[lepBblli 3aKOH TepMOAMHAMHUKHA. BHyTpeHHss »dHeprusa. KomamuectBo
TEIJIOTBI W paboTa Kak  Mepbl  HU3MEHEHUs  BHYTPEHHEW  DHEPruu
TEPMOJUHAMHYECKON CUCTEMBL.

BTopoii 3akOH TEpMOAMHAMHUKHM JJIsi PABHOBECHBIX IIPOLIECCOB: YEpPE3
3alaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOJUT
eMHCTBEHHAas aauadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOAMHAMHMKM JUIsi HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOJKHO TepeJiaTh TEIUIOTY OT O0jiee XOJIOAHOTO Tena K 6ojiee HarpeToMmy Oe3
komreHcanuu (Knaysuyc). Heo6partumocts mpupoHBIX TIPOIIECCOB.

[Tpunune! aectBus TerioBbix MammH. KII/I.

MaxkcumansHoe 3nauenue KII/I. Hukmn Kapno.

DKOJIOTUYECKHE ACTIEKTHl UCIOJIb30BAHUS TEIUIOBBIX ABUrarenei. TeroBoe
3arpsi3HEHNE OKPYKAIOIIEH Cpe.Ibl.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCH: XOJOIWIbHHUK,
KOHJIUIIMOHEP, AU3CJIbHBIM M KapOropaTOpHBIA JBUTATENM, TNapoBas TypOuHa,
MOJIYYCHHE CBEPXHU3KUX TEMIEPATyp, YTHIM3ALUSA «TEIUIOBBIX» OTXOAOB C
MCIIOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHUIIM3als OMOOPTaHUYECKOTO TOTUIUBA JIJISt
BBIPAOOTKHU «TETUIOBOI» U DJICKTPOIHEPTHH.

Hemoncmpauuu.

W3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3ayuiHoe orauBo.

CpaBHeHUE yACIbHBIX TEINIOEMKOCTEN BEUIECTB.



Crioco0ObI M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue annabaTHOTO Mpolecca.

KommnbroTepHbie MOJIEN TEMIOBBIX JBUTATEIICH.

Yuenuueckuit 3xcnepumenm, nadvopamopuvie pabomeol, npaKmuKym.

N3MmepeHne yaeapHON TEIMITOEMKOCTH.

Hccnenosanue npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO MpoIiiecca.

N3ydeHne B3aMMOCBSA3U SHEPIUU MEXKMOJEKYISIPHOTO B3aUMOJICUCTBUSL U
TeMIepaTypbl KUIIEHUS KUJIKOCTE.

Tema 3. Aepezammnvie cocmoanusn eeujecmea. Dazoevie nepexoowvl.

[TapooOpazoBanue u KoHAeHcauus. Vcnapenue u kureHue. VY aelbHas
TEIJI0OTa MapooOpa30BaHMUsL.

HacblllleHHBIE W HEHACBHIIIEHHbIE mnapbl. KaudecTBEHHass 3aBUCUMOCTh
IJIOTHOCTH YW JAaBJIECHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, X HE3aBUCUMOCTh
OT 00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIIEpaTyphbl KUMIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTENbHAS BIAKHOCTb.

TBepaoe Teno. Kpucrammmueckue nu amop@Hsie Tena. AHU30TPOIUS CBOMCTB
KpuctaiyioB. [lnmaBieHne W KpuUCTaIM3auusA. YIeJbHAs TEIJIOTa IUIaBJICHUS.
CyO6aumarms.

Hedopmanuu TBeporo tena. Pactskenue u cxxarue. Cnpur. Moayns FOnra.
[Ipenen ynpyrux aedopmarimii.

TemnmoBoe pacmmpeHne XKUJIKOCTEH U TBEPJBIX Tel, 00bEMHOE U JIMHEHHOE
pacupeHre. AHTapMOHHM3M TEIUJIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPUYUHA
TEIJIOBOTO paclIvpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeobpazoBanue >Heprun B (ha30BBIX NMEpexoaax.

YpaBHeHUE TEIJIOBOTrO OaliaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(phuIMEHT MOBEPXHOCTHOTO HATSKCHUSI.
Kanunnsipasie sanenus. J[aBiaeHue noa UCKPUBICHHON MOBEPXHOCTHIO KUIKOCTH.
®opwmyna Jlamnaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTHYECKHE TMPOIECCHI:  JKHUJKHUE
KPUCTAJLJTbI, COBPEMEHHBIE MaTepUAIbI.

Hemoncmpayuu.

TermnoBoe paclupeHue.

CBoiicTBa HACHIIIIEHHBIX MAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSYKEHMUS.

OnbITHI ¢ MBUTBHBIMU TJICHKAMU.

CmauuBaHue.



Kanumnisipabie sBieHusl.

Monenu HEHPFOTOHOBCKOM KUJKOCTH.

CriocoObl u3MepeHus BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarimii.

Hab6nronenue manbix nedopmaruii.

Yuenuueckuii 3xcnepumenm, navopamopuvie pabomuol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCITAPEHNUS )KUIKOCTEN.

N3MmepeHne yaenbHOM TEMIOTHI I1aBJIEHUS JIb/IA.

N3ydeHune CBOMCTB HACBIILIEHHBIX IIAPOB.

N3mepenre abCOIIOTHOM BIaQXKHOCTH BO3yXa U OLIEHKAa MacChl MapoB B
MTOMEIICHUH.

N3mepenne ko3 duiineHTa moBEpXHOCTHOTO HATSHKEHUSI.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JedopMaluu  pe3nHOBOro oOpasua oT
MPUIOKEHHON K HEMY CHJIBI.

Pa3zneu 4. DiiekTpoAUHAMUKA.

Tema 1. Inekmpuueckoe none.

DnekTpu3alus TeJl W €€ MpOSBIEHUs. OJeKTpuyeckuid 3apsan. JBa Buaa
ANEKTpUYECKUX 3apAnoB. I[IpOBOJHWKH, OUANEKTPUKU U TOJIYNPOBOJHUKHU.
DJIeMEHTapHbIM AJIEKTPUUYECKUN 3apsifl. 3aKOH COXPAHEHHUS DIIEKTPUUYECKOTO
3apsaa.

Bzaumopeiicteue  3apsgoB.  Toueunwsie  3apsael. 3akoH — Kynona.

Dnextpuyeckoe noje. Ero neiicTeue Ha 3J€KTPUUECKUE 3aps/bl.

Hampsoxk€HHocTh  anekTpudeckoro  mosst.  [IpoOubrit  3apsin.  Jlunuwm
HaIPsKEHHOCTH DJIEKTPUYECKOTO MoJis1. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[JoTeHIHAIBHOCTB JJIEKTPOCTATHYECKOrO MOJIA. Pa3HOCTh MOTEHIHAIOB WU
HarnpspbkeHue. lloTeHnumanbHass SHEprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToreHuman snekTpocTaTudecKoro noJist. CBa3b HANPS)KECHHOCTH MOJISI U PA3HOCTH
MOTEHUHUAJIOB JUJISI JJIEKTPOCTATUYECKOro Tmoysi (Kak OJHOPOJHOIO, Tak M
HEOJHOPOHOTO).

[TpuHIMT CYNIEPIIO3UITUHN AIEKTPUUECKUX MOJICH.

[Tone Toueunoro 3apsina. Ilone paBHOMepHO 3apspkeHHON cdepsl. [lome
PaBHOMEpPHO 3apshKEeHHOro mo oObeMmy miapa. Ilone paBHOMEpPHO 3apsKEHHOMN
OeCKOHEYHOW TUIOCKOCTH. KapTWHBI JMHWI HANpsSHKEHHOCTH OTUX TOJEH W
AKBHUITOTECHIIMAIHHBIX TOBEPXHOCTEH.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM I0JIE. Y CIIOBHE PABHOBECHUS 3aPsSA0B.

JusnexTpuku B DIJIEKTPOCTAaTUYECKOM  TIOJIE. Jwusnexrpuueckas
ITPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpOEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapamensHOE coequHeHnE KoHAeHcaTopoB. [locnenoBaTenbHOE COETMHEHNE
KOHJIEHCAaTOPOB.

DHeprus 3apsSKEHHOr0 KOHAEHCATOpA.

JIBM>KEHUE 3apsSyKEHHOM YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuyeckue ycTporucTBa M TEXHOJIOTMYECKHE MPOLECCHI: JJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTATHUYECKasi 3allliTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIeHCaTOphl, reHepatop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IIJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpoBOAHUKH B AIEKTPUUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

Y cTpoicTBO U AEHCTBUE KOHAEHCATOPA MOCTOSIHHON M NEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOUIAAH
IJIACTUH, PACCTOSIHUSA MEXKIY HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOrO OIS 3apsSHKEHHOTO KOHJIEHCATOpa.

3apsKa 1 pa3psKka KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomaol, npaKmMuUKym.

OueHka cui B3auMOACHCTBUS 3apSyKEHHBIX TE.

HabGnronenue npeBpallleHus SHEPTUH 3apsSKEHHOT0 KOHAEHCATOPpa B SHEPTHIO
M3IIy4YEeHHS CBETOJIMOAA.

N3ydeHne npoTrekanus ToKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenne pPa3HOCTH MTOTEHIINAJIOB (HampsHKEeHUsT ) pu
IIOCJIEIOBATEILHOM COEMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA Yepe3 PESUCTOP.

Tema 2. Ilocmosnnblil 31eKmpuyecKuii mok.

Cuna Toka. [TocTOsIHHBIN TOK.

VYcnoBust CyniecTBOBaHUS MOCTOSHHOTO JJIEKTpUYECKOro Toka. McTouHuku
toka. Hanpspkenne U u 9J1C &.

3akoH Oma 1715 yJacTKa LENH.

DNEeKTpUYECKOe CONPOTHUBJICHUE. 3aBUCUMOCTh COMPOTHUBJICHUS
OJIHOPOJHOTO IPOBOJHHKA OT €ro JUIMHBI M IUIOWAJAM IONEPEYHOI0 CEYEHUS.
VY nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COECIUHEHHUE MPOBOJHUKOB.
Pacuer pa3BeTBICHHBIX AnekTpuueckux uemnei. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon Jlxxoyns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOrOo TOKa. TerutoBas MOIIHOCTb, BBIIEIsSE€Mas Ha
pe3ucrope.

OJIC U BHYTpEHHEE COINPOTUBICHHE HCTOYHMKAa TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) JJIEKTpUYECKOM 1enmyd. MOIIHOCTh MCTOYHHKA TOKA.
Kopotkoe 3ambikanue.

KoHaeHcaTop B ey NOCTOSHHOTO TOKA.

TexHuyeckrue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCH: aMIIEPMETP,
BOJITMETP, PEOCTAT, CYCTUUK IJICKTPHUUECKON IHEPTHH.

Jemoncmpayuu.

N3mepeHue cuiibl TOKa U HaIPSIAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT HAINPSDKEHUS ISl pE3UCTOpa,
JaMITbl HAKAJIUBAHUS U CBETOAMO/A.

3aBUCHUMOCTb COMPOTHUBIICHUS [IIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIA/IN TTOMIEPEYHOTO CEUYEHHS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIIEHUS MTPU TOCTOSHHOM
HaIpsHKCHUH.

[Ipssmoe n3mepenne J/]C. KopoTkoe 3aMbpIKaHNe TAIBBAHUYECKOTO dJIEMEHTA
Y OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

CriocoObl coeTMHeHNs NCTOYHUKOB Toka, DJ]C Oarapeii.

HccnenoBanre pa3HOCTU MOTEHUIHMAIOB MEXAY MOJOCAMH MCTOYHMKA TOKA
OT CUJIbI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomaol, npaKMUKYM.

HccnenoBaHre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHune ynenbHOro COMPOTUBRIICHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCHUMOCTH CWJIbI TOKa OT HANpSOKEHUS IS JIAMIIBI
HaKaJIMBaHMUS.

VYBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPa).

N3mepenue 3/IC 1 BHYTpEHHETO COMPOTUBIICHHUSI ICTOYHHUKA TOKA.

Uccnenosanne 3aBucumMoctu J/]C raibBaHMYECKOTO 3JIEMEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXKIY IMOJIOCAMU MCTOYHHMKA TOKA
OT CUJIbI TOKA B LICTIH.

HccnenoBanrie 3aBUCUMOCTH MOJE3HOM MOUTHOCTH UCTOYHHKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu ¢ paznuunvlx cpeoax.

DnekTpuyeckass MPOBOJUMOCTh  PAa3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
IPOBOJAMMOCTb TBEPBIX METAIIOB. 3ABUCUMOCTb COITPOTUBJICHUS METAJIIOB OT
TemriepaTypbl. CBEpXIIPOBOJAUMOCTb.



OnexkTpudecKkuid TOK B Bakyyme. CBONCTBA 3JEKTPOHHBIX ITYYKOB.

[TomynpOBOIHUKMY. CobcTBeHHas U pUMeCcHas IPOBOJUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoja. [lonynpoBoaAHUKOBEIE MTPUOOPHI.

DIIEKTPUYECKUIM TOK B AJIEKTPOIUTAX. DIJIEKTPOJIUTHYECKAsT AUCCOLUALINS.
DnekTponu3. 3akoHsl Papanes IS ANEKTPOIN3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSATENbHBIM M HECAMOCTOSITEIbHBIN
paspsa. Paznuyneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue ycCTpoOMCTBa M MPAKTUUYECKOE NPUMEHEHHUE: Ta30pa3psIiHbIC
JAMIIbI, AJIEKTPOHHO-JIy4eBasi TpyOKa, MOIYIPOBOJIHUKOBBIE MPHOOPHI: AHO/I,
TPaH3UCTOP, (OTOAMON, CBETOAMOJ, TalbBaHHKA, padUHUPOBAHUE  MEIH,
BBIIIJIaBKA aJIFOMHUHMS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOJIMTOB.

3akoHsbI JsekTposinza Papanes.

W ckpoBoii paspsia U MPOBOAMMOCTD BO3yXa.

CpaBHEHME MPOBOAUMOCTH METAJIIIOB U ITOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD IHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomaol, npaKMUKyM.

HaGmronenue anexktpoiusa.

N3mepeHnne 3apsiia OAHOBAJIEHTHOTO HOHA.

HccnmenoBanre  3aBUCMMOCTHM  CONIPOTHMBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOIA.

Pu3nyecKuil NPaKTUKYM.

CriocoOb! n3mMepeHust GU3NYECKUX BEJIUYUH C MCIIOJIb30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAATUUKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTEIBHBIE MOTPEUTHOCTH U3MEPEHNI (PU3NYECKUX BEIHYMH.
OueHka rpaHul NOTPEIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX M3MEPEHHM, MCCIEIOBAHUNA  3aBUCHUMOCTEM
¢u3nUecKuX BETUYHMH, TPOBEpPKA MPEMIOKEHHBIX TUNOTE3 (BBIOOp W3 pador,
OMHMCAHHBIX B  TEMAaTHYECKHX  pazdeniax «YUYEeHUUYECKUH  DKCIEPUMEHT,
Ja0opaTopHbIe PabOTHI, TPAKTUKYM).

MesknpeaMeTHbIe CBA3U.

Wzyuenne kypca ¢usuku yriyoneéHHoro ypoBHs B 10  kiacce
OCYILIECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3EM C KypCaMH
MaTE€MaTUKH, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole nOHAMUSA, C6A3ZAHHbBIE C U3YYEHUEM MEM 0008 HAYUHO20
no3HaHuA: SIBJICHUE, HAYYHBIN (akT, runoresa, pu3nveckas BeIMYnHa, 3aKOH,



TEOpHUsl, HAOIIOJAEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHE,
HOTPELIHOCTY U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, LU(pOoBast 1adOpaTopHsl.

Mamemamuxka: peuieHUe CUCTeMbl YypaBHeHWH. JlunedHas QyHKIMA,
napabona, runepbona, ux rpaduku U cBoiicTBa. TpuroHoMerpuueckue (GpyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 MX IPOEKLKU Ha OCU KOOPAHUHAT, CJI0KEHUE BEKTOPOB.

Buonozua: vexannueckoe ABIKEHUE B KUBOUM mpupoze, nuddysus, ocMoc,
TEII000MEH JKMBBIX OpPTaHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpejpbl,
yTUIU3alusg OHMOOPraHMYEeCKOro TOIUIMBA [UIsl BBIPAOOTKH  «TEIUIOBOW» |
AJIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSKEHUE U KalWJUISIPHBIE SIBIICHUS B IPUPOJE,
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOCHUE aTOMOB M MOJEKYII,
MOJIb BEUIECTBA, MOJISIpHAs Macca, MOJyY€HHE HAHOMATEepUaJIOB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEJN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAIUIBI, SJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, JJIEKTPOIUTHYECKAs TUCCOLUALMs, FaJIbBaHNKa, JJICKTPOHHAs
MUKPOCKOITHS.

T'eocpagpua: BnaxxHocTh BO31yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JBUKEHUNW C HCIOJIb30BAHUEM MEXAHU3MOB,
Y4€T CyXOrO0 M JKMJIKOIO TpPEHUS B TEXHUKE, CTAaTHYECKUE KOHCTPYKIUH
(KpOHIITENH, pelIeTYaThle KOHCTPYKIHMH), UCIOJIb30BAaHUE 3aKOHOB COXPAHEHHUS
MEXaHUKH B TEXHHKE (TMPOCKOM, BOAOMET W JPYTUE), BUrareib BHYTPEHHETO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJIOAWIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
NOJIYyYEHHUS] COBPEMEHHBIX MAaTe€pHaloB, B TOM YHUCJIE HAHOMAaTEpPUAIOB, M
HAaHOTEXHOJOTUH, 3JIEKTPOCTaTUYECKasl 3alluTa, 3a3eMJIEHUE 3JIEKTPONpuOOpoOB,
ra3opaspsAHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AIbBAHUKA.

11 KJIACC

Paznen 4. DiekTpoAMHAMHUKA.

Tema 4. Macnummnoe none.

B3aumonieiicTBUEe TMOCTOSSHHBIX MarHMTOB U TPOBOJHMKOB C TOKOM.
MarautHoe mnose. Bektop marnuTtHOM wuHAYKUMHW. [lpuHImMn cynepno3unuun
MAarHUTHBIX NOJied. JIMHUY MarHUTHOW MHIYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia AMmnepa, e€ HanpaBJIeHUE U MOAYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOYJb. J[BH>KEHHE 3apsHKEHHOW YaCTULbI
B OJJHOPOJHOM MarHuTHOM MoJje. PaGota cunbl JlopeHia.

MaruauTHoe nosie B BeniectBe. @eppoMarHeTuky, napa- U JMaMarHeTUKH.



TexHUYEeCKHEe YCTpPOMCTBA M TEXHOJOIMYECKHE MPOLECChl: MNPUMEHEHHUE
MOCTOSTHHBIX MAarHMTOB, 3IEKTPOMArHuTOB, TECTEP-MYJIbTUMETP,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YaCTHII.

Hemoncmpauyuu.

KaptnHa  7uMHMM  WMHOYKOMM ~ MAarHUTHOTO  MOJS  IOJIOCOBOTO M
0JIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KaptuHa nuHMil MarHUTHOM MHAYKIUU TOJIS JUTMHHOTO MPSIMOTO MPOBOJIHHKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHHKA, KATYIIKH C TOKOM.

B3anmoseiicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JeiicTtBrue cuibl JIOpeHIa Ha MOHBI 3JIEKTPOJIATA.

HabGnronenue NBHKEHHS ITy4Ka JIEKTPOHOB B MArHUTHOM IOJIE.

[TpuHIMT JNEUCTBUS AIEKTPOU3MEPUTEIIBHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJIS IIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB peppOMarHETUKOB.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuipl AMmepa.

N3y4yeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOM MHIYKIIMK HA OCHOBE U3MEPEHUS CUIIbI AMIepa.

Tema 5. dnekmpomazHumHas UHOYKUUA.

SIBeHne ANEKTPOMArHUTHOM MHAYKUMU. [IOTOK BEKTOpa MarHUTHOM
uaaykiuu. OJIC uHAyKuMu. 3aKoH JJEKTPOMAarHuTHOM WHAykuuu Dapajnes.
Buxpesoe anekrpuueckoe none. Toku Pyko.

OJIC MHAOyKIMM B TPOBOJHMKE, IBHXKYLIEMCS B OJHOPOAHOM MAarHUTHOM
ToJIe.

ITpasuno Jlenua.

NuaykTtuBHOCTE. Karymika WHIYKTUBHOCTM B LENM IOCTOSHHOIO TOKA.
SAsnenue camonnaykiuu. 31C caMOMHIYKIIAH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DIEeKTPOMArHUTHOE MOJIE.

TexHruecKue yCTpPOWCTBA M TEXHOJOTMYECKUE MPOLECChl: MHIYKIMOHHAs
neyb, COJICHOU, 3alUTa OT AJIEKTPU3ALUU TeJl MPU JABMXKEHUH B MAarHUTHOM MOJIE
3eMIIH.

Hemoncmpayuu.
HaOnronenue siBneHus 3I€KTPOMArHUTHOW MHTYKIIUH.

HCCJ’ICI{OB&HI/IC 3aBUCHUMOCTHU 9]_—[C HHAYKOUHU OT CKOPOCTH M3MCHCHHA
MAargovuTHOT'O IIOTOKA.



[IpaBuiio Jlenna.

[TameHrie MarauTa B allOMUHUEBOU (MEIHOI) TpyOe.

SIBneHne cCaMOMHAYKIUU.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH HW3MEHEHUS
CHUJIBI TOKA B LIEIIH.

Yuenuueckuii 3xcnepumenm, nadvopamopuvie pabomeol, npaKmuKym.

HccnenoBanue IBICHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.

OnpeneneHne UHAYKIIMA BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanre sIBICHUS] CAMOMHIAYKIIHAH.

COopka MoJieIH AIEKTPOMarHuTHOTO TeHepaTopa.

Pa3nen 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KomnebarensHas cucrema. CBOOOIHBIE KOJIEOAHHUS.

["apMonunyeckue kosebanusi. Kunematnueckoe ¥ JUHAMHUYECKOE OIMHUCAHUE.
DHepreTUUecKoe OMHUCAaHUE (3aKOH COXPAHEHHS MEXaHW4ecKOi sHepruu). BriBoj
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUM U3 UX IHEPreTUYECKOro U
KMHEMATUYE€CKOTO OMUCAHUSI.

AmMmutyna u ¢asza kosiebaHuil. CBsSI3b aMIUTUTYIbl KOJIEOAHUN HCXOTHOU
BEJIMYHUHBI C aMIUTUTYJJaMU KOJICOaHHM €€ CKOPOCTH M YCKOPEHUSI.

[lepuon u uwacrora koseOanuii. [lepmonm manbIx CBOOOIHBIX KOJI€OAHUN
MaTEeMaTU4YeCKOro MasaTHuka. llepuos cBOOOAHBIX KoOJIE€OAHUN TPY>KUHHOTO
MasiITHUKA.

[Tonsarue o 3aTyxarmmux KojedaHusx. BeiHyxaeHHbie Kojebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BriusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJNIEOaHUSI.

TexHuyeckre yCTpoMCTBa M TEXHOJOTHYECKHUE MPOIECChl: METPOHOM, Yachl,
KaydeJil, My3bIKaJbHbIE MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K01e0aTeILHOTO IBHKCHHUS.

Hab6nronenne He3aBUCUMOCTH TMEpUOa MaJIbIX KOJeOaHui rpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanue 3aTyxaromux Kojie0aHuii U 3aBUCUMOCTH TIeproa CBOOOIHBIX
KOJIeOaHMIT OT COMPOTUBIICHUSI.

HccnenoBanne kosebaHUi Tpy3a HA MACCHUBHOM TPYXKHHE C IEJIbIO
dbopmMupoBaHus NMpeCTaBICHUN 00 UaeaTbHON MOACIH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS YHEPTUH MPU KOJIEOAaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOAHHIA.

HaOnronenue pesonanca.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomaol, npAKMUKYM.



W3mepenne mnepuoga CBOOOIHBIX KOJIEOAHHI HHUTSHOTO U MPYKUHHOTO
MasATHUKOB.

N3ydeHnne 3aKk0OHOB ABM)KEHUS TeJa B X0/I€ KOoJIeOaHH Ha yIpyrom MmojABeECe.

N3yuenne nBUAKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue sHEPTUH B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXAOMIUX KOJIEOaHUN.

HccnenoBanue BRIHYXICHHBIX KOJICOAHUM.

Tema 2. dnekmpomaznumnsle Koedanus.

Konebarenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
ujcalbHOM KoisiebaTenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUIMTYIbI
3apsA/ia KOHJAEHCATopa C aMIUIMTYAO0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHHMS SHEPTUH B HJI€AJIbHOM K0JIE0AaTEIbHOM KOHTYDE.

3aryxarommue AJIEKTPOMATrHUTHBIE KoJIeOaHusl. BriHyXIeHHbBIE
AJIIEKTPOMATHUTHBIE KOJIEOAHUSI.

[lepemeHHbII TOK. MOIIHOCTP MEPEMEHHOIO TOKa. AMIUIMTYJHOE U
JNEUCTBYIOIIEE 3HAUYCHHE CWIbl TOKAa W HANPSHKEHUS TPU pa3IudyHou Qopme
3aBUCUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHHU.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
MHAYKTUBHOCTH B LIENU CUHYCOMJAIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onaHc HanpspKeHUI.

WneansHblid  Tpancpopmatop. IlpomsBoactBo, mepenaya W mnotpedlieHue
ANEKTPUYECKON YHEPTHH.

DKOJIOTMYECKHE PHUCKM TMpU TMPOU3BOJACTBE dJeKTpodHepruu. KynbTypa
MCII0JIb30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTponepeaay.

Hemoncmpauuu.

CB0OOTHBIE JIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTH 4aCTOThI CBOOOJHBIX KOJIEOAHUN OT MHAYKTUBHOCTH M €MKOCTHU
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopenb 3J1eKTpOMarHuTHOrO reHepaTopa.

BbIHyXI€HHbIE CUHYCOUJAIbHbIE KOJIEOAHMUS.

Pe3ucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOP B LIENH MEPEMEHHOIO
TOKa.

Pe3oHaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUU PE3UCTOpPA, KATYLIKH
MHJIYKTUBHOCTH U KOHJIEHCATOPA.

YcTpoiicTBO M IPUHIKT IeHCTBHS TpaHchopmaTopa.



Moenb TMHUM JEKTPOIIEpeaadu.

Yuenuueckuii 3xcnepumenm, nadvopamopuvie padbomeol, npaKmuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4YEpe3 IMOCIEN0BATEIbHO COECIMHCHHBIE
KOHJIEHCATOP, KaTylIKy U PE3UCTOP.

HabGnrogenue 3eKTpOMarHiTHOIO PE30HAHCA.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIETIH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUMHbBLE BOTIHBL.

MexaHnueckue BOJIHBI, YCIIOBHS HX pacrnpocTpaHeHus. Ilomepeuynbie u
IPOJOJbHBIE BOJHBL. llepuon, cKOpoCTh pacHpOCTpaHEHWS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKUX BOJH: OTpPa)K€HUE, MpeaomiieHue, UHTephepeHuus U
nupakius.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsiI3HEHUE OKPYKAOLIEH CPEBI.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBUSI U3IYyUYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmHas opreHTaIus BEKTOPOB B JJICKTPOMArHuTHOM BOJIHE.

CBoilCTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)X€HHE,  MPEIIOMIICHUE,
noJisipu3anus, tHTeppepeHuns u qudpaxims.

[[Ixana >7E€KTPOMArHUTHBIX BOJIH. [IprMeHeHHe AIMEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, pajiap, paauonprueMHUK, TeIEBU30p, aHTeHHa, Tenegon, CBU-nieun,
yJIbTPAa3BYKOBAsl TUarHOCTUKA B TEXHUKE U MEUIMHE.

Hemoncmpauuu.

OO6pazoBaHue U pacIpPOCTPAHEHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

3aBUCHUMOCTbD JIJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HaOmronenue otpaykeHus ¥ IpeJIOMIICHUs] MEXaHUYECKHUX BOJIH.

HaGmronenue uatepdepeHunu 1 1uppakiini MEXaHUIECKUX BOJIH.

AKYCTHYECKHI pE30HAHC.

CBoiicTBa yJIbTpa3ByKa U €ro NPUMEHEHUE.

HabGnronenue cBsi3u TpOMKOCTH 3BYyKa M BBICOTHI TOHA C aMILIUTYI0M U
4aCTOTOM KOJIeOaHUIA.

Hccnenosanue CBOWCTB DJICKTPOMArHUTHBIX  BOJIH: OTpaKCHUE,
pesioMJIeHHUE, ospu3anus, AMppaxkius, uHTephepeHIIus.

O6nHapyxeHue HHPPAKPACHOTO U yIbTPa(UOIETOBOTO U3ITyICHHM.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomaolt, npaKMUKYM.



N3y4yeHue napaMeTpoB 3BYKOBO BOJIHBI.

N3y4yenue pacrpoCcTpaHEeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMoIMHEHOE pacpOCTpaHEHUE CBETA B OJHOPOAHOU cpene. Jlyu csera.
To4deuHbIll ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
wiockoM 3epkaie. Cepudeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI IIPEIOMIIEHUS cBeTa. AOCOIIOTHBIN TIOKa3aTeNb
npesiomieHus. OTHOCUTENBHBIN MOKa3aTesb penoMieHus. [I0cTOSHCTBO YaCcTOThI
CBE€Ta W COOTHOUIEHWE JJIMH BOJH IPHU MEPEX0/€ MOHOXPOMATHYECKOTO CBETA
yepe3 rpaHully pasjiesa AByX ONTHYECKUX Cpe.

Xox nyueit B mpusMme. ucnepcust cBera. CIoKHBIA cocTaB OEIOro CBETA.
[Ber.

[lonHoe BHyTpeHHEE OTpakeHHe. [IpenenpHbIi yroy MoJaHOTO BHYTPEHHETO
OTPaXKEHUSI.

Cobuparonie u pacceuBaromive JMH3bl. ToHKass JuH3a. DOKycHOe
pacCTOSIHUE W ONTHYECKas CHUJla TOHKOM JHMH3bl. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOW c(epruyecKkod JHMH3bI OT €€ N€OMETPUHU U OTHOCUTEIBHOIO
NIOKA3aTelIs IPEIIOMIICHUS.

@opmysia TOHKOM JIMH3BL. Y BEINYECHHE, JABAEMOE JINH30M.

Xox Jyda, HMpOUIEAIIEro JUH3Y IO NMPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IloctpoeHne wu300paxkeHU TOUKM M OTpe3Ka MNpsSAMOW B
COOMPAIOIIMX U PACCEUBAIOIIMX JIMH3AaX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromniast cnoco6HocTh. a3 kak onTuuyeckas
cuUcTeMa.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKOW ONTHUKH.

BonnoBas ontuka. Wurtepdepeniust ceta. KorepeHTHblEe HMCTOYHHUKH.
VYcnoBus HaOMIOAEHUST MAaKCUMYMOB M MHUHUMYMOB B HHTEp(EpeHIIMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHMKOB. IIpuMepbl KiacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. HudpakinuonHas pemieTka. YcCloBue HaOMOACHUS
IJIaBHBIX ~MAaKCUMyMOB TIpH  MaJI€HUM MOHOXPOMAaTHMYECKOro CBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY.

ITonsapuszanus ceera.

TexHUYecKue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckor, ¢oroanmnapaT, MUKPOCKON, MPOEKIHOHHBIA ammapaT, MPOCBETICHHUE
OITHKH, BOJIOKOHHAs ONTHKA, TU(paKLHOHHAS pEIeTKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUs CBETA.

Habnrogenue moaHoro BHyTpEHHEro OTpakeHus. Moienb CBeTOBOIA.

HccnenoBanre xoAa CBETOBBIX IMYYKOB 4Yepe3 IJIOCKOMAPaLICIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre CBOMCTB M300paKEHUH B JIMH3AX.

Mopenu MUKpOCKoIia, TeJIeCKOona.

Habmronenune nnrepdepeHium crera.

HaOnroienre 1BE€TOB TOHKUX TIJICHOK.

Hab6mronenune nudpakmum cBeta.

N3yuenne nudppakiiMOHHON PEIIETKH.

Hab6mronenue nudpakiimoHHOTO CIIEKTpa.

HaOmnronenue nucnepcuu cBera.

Hab6mronenue nosisipusaiuu cBera.

[IpuMeHeHue MOISIPOUIOB JIJIsl U3YUCHUSI MEXaHUUECKUX HAMPSKEHUM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHue nokazartesns NpeaoMIeHUs CTeKIa.

HccnenoBanrie 3aBUCUMOCTH (POKYCHOTO pPAacCTOSIHUA OT BemlecTBa (Ha
pUMeEpPE KUJIKHUX JTHH3).

N3mepenre PoKyCHOTO pacCTOSHUS PAaCCEUBAIOIINX JIMH3.

[Tomy4yenue n300paxxeHusi B CUCTEME U3 TIIOCKOTO 3epKaja U JUH3HI.

[Tomy4yenune n300pakeHUs: B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Hab6mronenue audpakunu, nHTepdhepeHuu 1 MOIspU3aluu CBETa.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuyenue naTepPepeHInm J1a3epHOTO U3MYyUEHUS Ha ABYX IIETISX.

HaOmronenue nucnepcuu.

HaOmronenue u ucciaegoBanue TuPppakiiuOHHOTO CIEKTpA.

N3mepenune IMHbl CBETOBOM BOJIHBI.

[Tomydyenue criekTpa U3IMy4eHUS] CBETOIMOMA TPU TOMOIIN AUGPAKIIUOHHOM
PELICTKH.

Pa3znen 6. OcHOBBI crieNMAJILHON TEOPUM OTHOCUTEIBLHOCTH.

I'paHnibl  MPUMEHMMOCTH  KJIACCHMYECKOM  MexaHuku.  [locTtynatsl
CIEUHAIBHOW TEOPUU OTHOCUTEIHLHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  wHTepBasl.  [IpeoOpaszoBanus  JlopeHiia.
YcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeEJICHHE
BPEMEHH U COKpAICHUE JJTUHBI.

DHeprus U UMITYJbC PEISTUBUCTCKON YACTHUIIBI.

CBs13b Macchl C SHEPrUel U UMITYJIbCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
TIOKOSI.



TexHuyeckue ycTpouCTBa M TEXHOJOTHYECKUE TMPOIECCHI: CITyTHUKOBBIC
NPUCMHUKU, YCKOPUTEIHU 3aPSKEHHBIX YaCTHII.

YYeHNYEeCKUH IKCIIEPUMEHT, TaO0OpaTOPHBIE pabOTHI, MPAKTHUKYM.

OnpeneneHue UMMIyJIbca W DHEPrUU  PEISATUBUCTCKUX  dYacTull (110
doTorpadgusmM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHo-601H0601 0yaausm.

PaBHOBecHOE TemiOBOe U3NyueHUE (M3NyuyeHHEe aOCOJIOTHO YEPHOTO Tela).
3akoH cMmemenus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJILC (POTOHA.

®dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonsl hoTodddexra. YpaBHeHUe
OiamreitHa a1t potorddexra. «KpacHas rpanuna» dhorodddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyro mnoBepxHocTh). OmbiTel I1. H.
Jlebenena.

BosHoBBIE cBOMCTBa yactul. BomHel ne bpouns. /Inuna Bonnsl ae bpoia u
pa3Mepbl 00JacTM JIOKaNM3aluu JBHXKYILIecs dvacTuipbl. KopryckynspHo-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpOHOB Ha KpUCTaJIax.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOLIECHUSI HEONPEIeICHHOCTEH
I'efizenbepra.

TexHuuecknue yCTpOWCTBA W TEXHOJOTMYECKHE IIPOLIECCHI: CIEKTPOMETP,
doTosneMEHT, (HOTONATUMK, TYHHEIBHBII MHUKpPOCKOI, COJIHEUHas Oaraped,
CBETOJIUO/I.

Hemoncmpauuu.

®doTo3(deKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (hoTodPdekra.

HccnenoBanrie  3aBUCUMOCTH  CONPOTHUBJICHUS  TOJYNPOBOAHUKOB  OT
OCBEILCHHOCTH.

Ceroauo.

Conneunast 6aTapes.

Yuenuueckuii 3xcnepumenm, nadvopamopusvie pabomeol, npaKmuKym.

Uccnenosanue ¢poTope3ucropa.

N3mepenne noctostaHo# [limanka Ha ocHOBe uccienoBanus Gororddekra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO]] OT HAIIPSAKEHUS.

Tema 2. Duzuxa amoma.

OnbITEI MO HCCIIENOBAHUIO CTpOeHUs aTtoma. [lmanerapHass Mojenb aToma
Pezepdopna.

[Toctynatel bopa. M3nydenue u nornomenrne (GpOTOHOB MPH MEPEXO0IE aToMa
C OJTHOTO YPOBHS SHEPTUU HA IPYTOM.



Bunbl cnexktpoB. CrieKTp ypOBHEW 3HEPTUH aToOMa BOJOPO/IA.

CnoHTaHHOE U BBIHYKJICHHOE U3JIyueHHe cBeTa. Jlazep.

TexHu4yecKkne yCcTporucTBa U TEXHOJOTMYECKHUE MPOLECCHI: CIIEKTPAIbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue mmHelyaThIX CIIEKTPOB.

Y cTpoiCcTBO U JEHCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHLI.

Ornpenenenue JUIMHBI BOJIHBI JTa3€PHOTO U3TYUYEHHUS.

Yuenuueckuit 3xcnepumenm, nadvopamopuvie padbomuol, npaKmuKym.

HaOmronenue TMHeM4aToro cuekrpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosinnon Punbepra.

Tema 3. Duzuxka amomHo20 A0Pa U I1EMEHMAPHBIX YACHUY,.

Hyxnonnass monens siapa I'eitzenOepra—lBanenko. 3apsan siapa. MaccoBoe
qucio sapa. M30Tomnsl.

PagnoaktuBHOCTh. AJbda-pacnag. OJEKTPOHHBIM U IO3UTPOHHBIM OeTa-
pacnaz. ['amMa-u3mydeHue.

3aKOH pPaguOaKTHBHOTO pacnaja. PaauoakTHBHBIE H30TOIBI B IPUPOJIE.
CBolicTBa MOHH3UPYIOLLIETO0 H3Iy4YeHUs. BiusHHE paguOaKTUBHOCTH Ha KHUBBIC
opranusmbl. EctrecTBeHHbIi QoH nznydenus. Jlozumerpus.

OHeprus CBsA3M HYKJIOHOB B sizipe. SnepHsie cuiibl. Jledekt maccsl sapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepueie peaktopsl. [Tpobremsl
YIPABIIIEMOTO TEPMOSAEPHOIO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
SAIEPHON SHEPIETUKH.

Meronel  perucTpauMd M HMCCIENOBAHUSA  DJJIEMEHTAPHBIX  YACTHL.

OyHIaMEHTAIbHBIE B3aMMOJICHCTBUS. bapruOHbBI, ME30HBI U JICITOHBI.
[Ipencrasienune o CtangapTHOM Moenu. KBapk-riirooHHas MOJEb aJpOHOB.

®usuka 3a npeaeinamu CTaHIapTHOM Mojenu. TEMHas Martepuss U TEMHas
DHEPIusl.

EnuHcTBO (prznyeckoi KapTUHBI MUpA.

TexHuyeckne yCTpoMCTBa U TEXHOJOTHYECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, smepHbIi  peakTop, TEPMOSIAEPHBIA peakTop, aroMHas OomoOa,
MarHMUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii sxcnepumenm, nadopamopusie padomaol, npaKmMuKym.

HccnenoBanuie TpeKOB YacTUIL (MO0 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

W3ydenue noriomieHus 0eTa-4yacTHIl aTFOMUHUEM.

Pa3nes 8. Ji1eMeHTbI aCTPOHOMUHM M ACTPOPU3NKH.



Otanbl pa3Buths actpoHomuu. [IpuknaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. I[IpUMEHMMOCTh 3aKOHOB (PHU3UKH [JIi OOBSCHEHUS MTPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonel aCTpOHOMHYECKHUX HcciienoBaHUN. (COBpPEMEHHBIE OINTUYECKUE
TEJECKOIbI, PaAMOTEIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHSI.

Bupa 3Be3aHoro Heba. Co3Be3gusi, SIpKUE 3BE3bl, IUIAHETHI, UX BUIUMOE
JBUKCHHUE.

ConHeynas cucrema.

Cosnne. ConHeuHas akTHUBHOCTh. McTounuk sHepruum ConHula U 3BE3.

3BE3/bl, X OCHOBHBIE XapAKTEPUCTUKU. JlMarpaMma «CHEeKTPAIbHBIA KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM TMOCJIEA0BATEIBHOCTU. 3aBHUCUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3J TJIABHOM MOCIEA0BATEIbHOCTU. BHyTpeHHee CTpOCHHE
3B¢3/1. COBpeMEHHBIE MPECTABICHUS O MPOUCXOXKIAECHUU U 3BoJoIMK CoHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mineunbiii [Iyte — Hama I'amaktuka. Ilosmoxxenwe m aBwxenue CoJiHia B
lNanaktuke. Tunel ranakTuk. Paguoranaktuku v kBa3apbl. YepHbIE ABIPHI B A11pax
rajakTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06671a. PazOeranue rajgakTuk.
Teopus bonpmioro B3peiBa. PennkroBoe nsiydyeHue.

Macmrabnas ctpyktypa Beenennoii. MeraraiakTuka.

HepemeHnuble mpo0ieMbl aCTPOHOMUM.

Yuenuueckue naonrwoenus.

HaOmronenust 3B€31HOT0 HEOA HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM JIJIsi ONPEIeTICHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBepHOro mnoyiymapusi U SipKHe
3BE3IbI.

HaGmiogenuss B Tteneckon JIyHbI, MJIaHET, TYMaHHOCTEM W 3BE3THBIX
CKOIUIEHUH.

Du3nvecKuil IPaKTUKYM.

Crioco0b1 u3MepeHust PU3NYECKUX BEIIMYUH C UCIOJIb30BAHUEM aHAJOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE TOTPEITHOCTH U3MEPEHHUN (PU3MYECKUX BEJIUYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX HW3MEPEHHM, MCCICIOBAHUNA  3aBUCUMOCTEM
¢u3nUecKkuX BETUYHMH, TPOBEpPKA MPEIIOKEHHBIX TUNOTE3 (BBIOOp M3 padoT,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazdenax «YUYEHUUYECKUM  IKCIEPUMEHT,
JabopaTopHbIe PabOTHI, TPAKTUKYM).

O0o0umaroniee NOBTOPEeHHUeE.



O0o00uIeHne U cucTeMaTh3alus COAEpKaHMs pa3fenoB Kypca «MexaHukay,
«MomnekynspHas Qu3uka U TePMOAUHAMUKAY, «DIEKTpoauHaMuKkay, «Konebanus
U BOJHBD, «OCHOBBI CIIEHAIIBHOM TEOPUH OTHOCUTEIBHOCTW», «KBaHTOBas
puznka», « INEMEHTB aCTPOHOMUU U ACTPOPUIUKI».

Ponb Qu3uku U acTpOHOMUUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIBHOM M ATUYECKOM cdepax AesTeIbHOCTH YeJIOBEKa, poJib U MECTO (hU3UKU
Y aCTPOHOMHMH B COBPEMEHHOM HAy4YHOU KapTUHE MHpA, 3HAYEHHUE ONMCATEIbHOM,
CUCTEeMATHU3HUPYIOMICH, OOBSICHUTEIBHOW WM  NPOTHOCTHYECKOW  (PYHKIMIA
¢du3nueckoil Teopuu, poiib (U3NUECKOM TEOpUr B POPMUPOBAHUU MPEACTABICHUIMI
0 ¢u3MUeCKOl KapTHHE MUPA, MECTO (PU3NYECKOM KapTUHBI MHpa B OOIIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBA3M.

N3yuyenue «kypca (¢usuku yrayOiaeHHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUYETOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBI3€H ¢ KypcaMu
MaTeMaTUKH, OMOJIOTUHU, XUMUH, Feorpa(uu U TEXHOIOTHH.

Mesicnpeomemnole nOHAMUA, C6A3ZAHHbBIE C U3YUEHUEM MEM 0008 HAYYHO20
nOo3HaHuA: SBICHWE, HAY4YHBIA (akT, TMIOTe3a, (PU3NYEcKas BEIMYMHA, 3aKOH,
TEOpHUsl, HAOIIOJEHUE, DSKCIEPUMEHT, MOJIEITUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas JadopaTopusi.

Mamemamuka: pEUICHUE CHUCTEMBl YpPaBHEHHH. TPUTOHOMETPUUECKHUE
(YHKIIMH: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJI€CTBO. BEKTOpPHI M HMX MPOEKUMU HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoanbie snemMeHTapHbIX (yHkIMi. [lpu3Haku nogoOHsT TPEYroJbHUKOB,
onpeeeHue IIONIAIN TIOCKUX (PUryp u oobema Tel.

Buonocua: >nexkrpuueckue SBICHHUS B JKUBOM MpHUpPOAE, KoJjebaTeabHbIe
IBIDKEHUS B JKUBOM TIPUPOJAE, DSKOJOTHMYECKHE PHUCKHM IIPU IPOU3BOJCTBE
ANEKTPOIHEPIUH,  AJIEKTPOMATHUTHOE  3arps3HEHUE  OKPYXKAIoIIEeW  Cpejsbl,
yJIbTPa3ByKOBasi JIMAarHOCTHMKAa B MEIUIIMHE, ONTHYECKHE SIBJICHUS B >KUBOU
MIPUPOJE.

Xumusa: CTpoeHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX
TEJ, MEXaHW3Mbl OOpPa30BaHMS KPUCTALIMYECKOW PEIICTKH, CIEKTPaIbHBIMI
aHanus.

T'eozpaghua. wmarnuTHple TONIOCA 3€MIIM, 3aJI€KUM MArHUTHBIX  pYZ,
dboTOoCHEMKA 36eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocusa: TpUMEHEHUE TMOCTOSHHBIX MAarHUTOB, AJIEKTPOMArHUTOB,
AIIEKTPOABUraTeNb SIKOOM, TeHepaTop MEPEeMEHHOro TOKa, MHAYKLUHWOHHAs MeYb,
JMHUU 3JIEKTpONEpenay, 3JEeKTPOABUIATENb, paaap, paaAHuOIPUEMHUK, TEIEBU30D,
anteHHa, tenedon, CBY-neub, ynbTpa3ByKoBasi TUAarHOCTHKA B TEXHHKE,



HpOGKHI/IOHHBIfI aIrmapar, BOJIOKOHHAA OIITHKA, COJIHCYHHAs 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAsS SOHCPI'CTUKA U SKOJIOTHYICCKUC ACIICKTBI ec Pa3BUTHA.



I[INTAHUPYEMBIE PE3VJIbTATBEI OCBOEHU A ITPOT'PAMMBI 11O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS YyuyeOHOro mnpeamera «DuznKay
JOJKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAIOIINXCSI PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEW TMO3WIHMEH JWYHOCTH, CHUCTEMON IICHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPaJIULMOHHBIM LEHHOCTSAM POCCUHCKOrO OOILECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITA U OMbITA JEATEIBHOCTH B IMPOIECCE PEANM3allMi OCHOBHBIX HalpaBJICHUMN
BOCIIUTATENBHOU JIESITENLHOCTH, B TOM YHCIIE B YACTH:

rPaXKAAHCKOT0 BOCIIUTAHUSA:

e Cc(OpMUPOBAHHOCTh TIPAXKAAHCKOM  MO3UMIMU  OOydHaromerocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00OIIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIICUETOBEYECKUX T'YMAHUCTUYECKUX U
JNEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX T'PAXKIAAHCKOTO
oOlllecTBa, Yy4YacTBOBaTh B CAMOYIPAaBICHUM B 00pa3oBaTelbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJCICTBOBATH C  COLMAJIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHH C UX QYHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOW U BOJOHTEPCKOMN AEATEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTH>KECHHIM
POCCHICKUX YUYCHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHNUS;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIlUIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSACh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTU, B TOM
YUCJIC B ICSITEIBHOCTH YYCHOTO;

e OCO3HAHHUE JINYHOTO BKJIaJ]a B IOCTPOCHHUE YCTONYMBOTO OYIyIIETO.

3CTETHYECKOT0 BOCIIUTAHMSA:

e DJCTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOUYasg JCTETUKY HAYyYHOIO
TBOPYECTBA, MPUCYLIETO (PUZUYECKON HAyKe.

TPYA0BOI0 BOCIIMTAHMS:



UHTEpEeC K pa3nuyHbiM chepam npodecCHOHATbHON NESTENIbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YyMEHHE COBEpIIAThH
OCO3HAHHBINA BBIOOP Oyayilel npodeccun U peann30BbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TUUIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa30BaHUI0O W CaMOOOpa30OBaHMIO B
00JacTH (PU3HUKHU Ha TMPOTSKEHUU BCEU KUZHHU.

IKOJOTHIECCKOI0 BOCIIMTAHUA .

c(pOpMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpPbl, 0CO3HAHUE II100aIbHOTO
XapakTepa 3KOJOTHYECKUX IPo0IIeM;

IUTAHWPOBAHME U OCYILECTBICHUE ACUCTBUN B OKPYKAIOIIEH cpesie Ha
OCHOBE 3HaHMS LEJIEW YCTOMYNBOIO Pa3BUTHS YEJIOBEUYECTBA;
pacUIMpEeHHE ONbITa IEATEIbHOCTH KOJIOIMYECKON HAMPABIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 110 (PUBHKE.

HEHHOCTH HAYYHOI'O ITO3HAHMA:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHME LEHHOCTH HAyYHOM JEATEIBbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs1 (PU3MKU OCYIIECTBISATh NPOEKTHYIO U HCCIEAOBATEIbCKYIO
NEeSATEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

Ba3oBble Jjornyeckue 1eiicTBUA:

CaMOCTOATENBbHO  (OpMyNIHpOBaTH U aKTyalIM3UpOBaTh  MpoOJEMYy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONPENEIATh HEIN JIeITEIbHOCTH, 33/1aBaTh NapaMETPbl U KPUTEPUU UX
JIOCTUKEHUS,

BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUHS B paccMaTpPUBAEMbIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh TUIAH PEIICHUS TPOOIEMBI C YIETOM aHAIN3a UMEIOIIHUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIIBHOCTh, OIIEHUBATh COOTBETCTBHUE
pe3yJIbTaTOB IEJISIM, OLICHUBATh PUCKH TTOCIIEACTBUN EATEIIBHOCTH;
KOOPJIMHUPOBaTh W BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUSI,;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBbie ucciienoBarejbcKkye 1eCTBUA.

BJIAJICTh HAYYHOW TEPMHHOJIOTHEW, KITFOUEBBIMH MOHATUSIMH U METOJIAMH
buznuecKoil HayKu;



BJIAJETh HaBbIKAMU  Y4€OHO-HMCCIIEI0BATEIHCKON u MIPOEKTHOMU
JEATeIBHOCTH B 007acTH (DU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pelIeHus 3afad  (U3HIECKOro
coAep KaHusl, IPUMEHEHUIO Pa3JIMYHBIX METO/I0B TTO3HAHUSI;

BJIAJICTh BHUJAAMU JICSITEIBHOCTH II0 IOJIYYECHHIO HOBOIO 3HAHUS, €r0
HHTEpIIpeTaluy, IpeoOpa3oBaHUIO U IPUMECHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTyallMsaX, B TOM YHUCII€ MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JACTH
buzukwy;

BBISIBJIATh MPUYUHHO-CIICICTBEHHBIE CBA3M W aKTyaIM3UPOBaATh 3ajady,
BBIJIBUTAaTh TUIOTE3Y €€ pEIICHUSA, HaXOJWTh apryMEHThl A
JIOKa3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

AHAJIM3UPOBATH TOJIYYEHHBIE B XOJI€ PEHICHUS 3adayd pPe3yJIbTaThI,
KPUTUYECKHU OLICHUBATh X JOCTOBEPHOCTH, MPOTrHO3UPOBATh U3MECHEHHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATEIbHON
NEATEIIbHOCTH, B TOM YUCIIE TIPU U3YUYEHUU (PU3UKY;

JlaBaTh OLICHKY HOBBIM CUTYaITUsM, OIIEHUBATh TPUOOPETCHHBIN OIIBIT;
yMETh TMEpPEHOCUTh 3HaHUS 10 (QU3UKE B MPAKTUYECKYI0 00JIacTh
KU3HEEITEIIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00JIaCTEeH;
BBIJIBUTAaTh HOBBIC UJICU, TIPEJIaraTh OPUTHHAIBHBIE MOIXO0Abl U PEIICHUS;
CTaBHUTh MPOOIEMBI M 3a]]a4H, JIOMYCKAIOIINE aJlbTePHATUBHBIC PEIICHHMS.

PabGora ¢ undgopmanmeii:

BJIa/IeTh HaBbIKAMHU MOJIydYeHUs MH(OpMALUU (PU3UUECKOTO COAEPIKAHMS
U3 HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENIbBHO OCYILIECTBISATH IMOUCK,
aHalW3, CUCTEMATHU3ALUI0 W MHTEPIpEeTalrio MHPOPMALMKU Pa3TUUHbIX
BUJIOB U ()OPM TPEACTABICHHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OPMAIUH;

UCIIONIb30BaTh CpeACTBa MH(POPMAIMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUA B  PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJady C CcoOJI0JIeHHneM TpeOOBaHUN HPrOHOMHKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, pPecypcocOepeKeHus, IMPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEpKaHUSA B pa3iMyYHBIX (opMaTax C
y4€TOM Ha3HayeHUs HWHGOpPMALKMKU M UEJNEBOH ayIUTOpPUM, BBIOMpast
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YAIU3ALIUH.

KoMmyHnKkaTHBHBbIE YHMBepPCcaIbHbIe YueOHbIe 1eliCTBHUS:



OCYIIECTBIATh OOIIEHWEe Ha Yypokax (U3MKH U BO BHE-YPOUHOM
NEATEIbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(DIUKTHBIX CHUTyallMii W CMsr4yaTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3J1araTb CBOKO TOUYKY 3PEHMS C HCIIOJIIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh W HCIOJNB30BaTh  IPEUMYLIECTBA  KOMaHJHOM "
WHINBUIYAIBHON paboThI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX JIEUCTBHI C YyY4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJO0r0 YJIeHA KOJUICKTHBA;

IPUHUMATh LEIM COBMECTHOM JIE€ATEIIbHOCTH, OpraHU30BbIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTH)KEHHUIO: COCTABJIATH IUIAH
NENUCTBUMN, pacIpelessiTh POJIA C YYETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIA/Ja M KaKIOTO YYaCTHHKAa KOMAHJbI B
oOIIMii pe3ysbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE MPOEKTHI, OLEHWUBATh HJEU C MO3ULHH HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh TO3UTUBHOE CTPAaTETMYECKOE IIOBEJIEHHUE B Pa3IUYHBIX
CUTyalUsiX, MPOSBIATHL  TBOPYECTBO U  BOOOpa)KEHUE, OBITH
VHULMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIC YUeOHbIE 1elCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYLIECTBJIATH [MO3HABATEIbHYIO JESATEIBHOCTh B
ob0nmacti (U3UKM W AaCTPOHOMHH, BBISBISATH TMPOOJIEMBI, CTaBUTh W
dbopmyIMpoBaTh COOCTBEHHBIE 33/1a4K;

CaMOCTOSITEJIbHO COCTaBJISITh IUJIAaH PELIEHUS PACUCTHBIX M Ka4€CTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKONW pabOThl ¢ YYCTOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OIIEHKY HOBBIM CUTYAIIHSIM;

pacliupsTh ~paMKH ~ y4yeOHOro TMpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JeJaTh OCO3HAHHBIA BBIOOpP, ApPryMEHTHUPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh MPUOOPETCHHBIH OIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHHUIO SPYIULUU B 00JACTH
(GU3UKY, TIOCTOSHHO TMOBBIIATH CBOM 0Opa30BaTEIbHBIM M KyJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOJIL, MOIHUOHAJIbHBbIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BIAJCTh HABBIKAMH TIO3HABATENHHOM pediekcMu Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;

HCIIOJIB30BaTh MPUEMBI peICKCUM U1 OLICHKH CHUTyallud, BbIOOpA
BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO INMPHUHUMATh PEMIEHUS MO HX
CHIDKEHHUIO;

MPUHUMATh MOTHUBBI M ApPryMEHTHI JAPYTMX MPU aHAJIU3E PE3YyJbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTBA;

MPUHUMATh MOTHUBBI M apPryMEHThl JAPYTMX MPU AHAIU3E PE3YyJbTaTOB
JICATEIILHOCTH;

MIPU3HABATh CBOEC MPABO U MPABO JPYTUX HA OIIHOKHU.

B mporiecce gocTKeHUs JTMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBbI I10
dbu3uKe ISl YpOBHS CPEAHEro oOIero oOpa3oBaHUsl Y O0YUYaIOIIUXCS

COBEPIIECHCTBYETCS AMOLMOHAJIbHBIN UHTEIUIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHMS,  BKIIOYAIOIIEr0  CIIOCOOHOCTh  MOHMMAThb  CBOE

HYMOITMOHAIEHOE COCTOSHUE, BUACTh HAMPABICHUS Pa3BUTH COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOC IIOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCA K
OMOITMOHAJILHBIM W3MEHEHUSM W TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIUU, BKIIOUAIOIIEH CTPEMIICHHE K JOCTHXKEHUIO 1IETTU
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOS U3
CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh TIOHMMATh AMOIIMOHAIBHOE
COCTOSIHUE JIPYTHX, YYHUTBIBATH €r0 TMPH OCYIICCTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHUIO M COMIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX  CIOCOOHOCTh  BBICTPaMBAThH
OTHOIIEHUSI C JPYTUMHU JIIOJAbMH, 3a00TUTHCSA, MPOSBIATH WHTEPEC U
paspeniaTh KOH(IJIUKTHI.

I[MPEJIMETHBIE PE3VYJIbTATHI



K xonmy obyuenuss B 10 knracce mpenMerHble pe3ynbTaTbl Ha YriayOJICHHOM
YPOBHE JOJKHBI OTpaXKaTh C(HOPMUPOBAHHOCTH Y 0OYHAIOLTUXCS YMEHHIA:

NOHMMAaTh POJb (UMK B  OSKOHOMHYECKOH, TEXHOJOTHYECKOH,
IKOJIOTUYECKOM, COLMaIbHOW H JTHYECKON cdepax eATeIbHOCTH
4eJIoBeKa, PoJib U MECTO (PU3UKHU B COBPEMEHHOM HAYYHOUW KapTHHE MUPA,
3HAUYCHHE OMHUCATENbHON, CHCTEeMAaTU3UPYIOIIeH, OOBICHUTEILHON W
NPOTHOCTHYECKOW  (YyHKIUN  (PU3NYECKOH Teopuu — MEXaHUKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJMHAMUKHU, POJIb (PU3NUECKONH TEOpPHH B
(dbopMUpOBaHUYN TIPECTABICHUN O (PU3NUECKON KapTHHE MHUPA,

paznuyaTh YCIOBUS MPUMEHUMOCTH MOJelell (U3MYEeCKHX Tel H
IOpOLECCOB (SIBICHUI): HHEpLMalbHAs CHUCTEMAa OTCUeTa, aOCOJIIOTHO
TBEpIOE TEJIO, MaTepualbHasi TOYKAa, PABHOYCKOPEHHOE JBUXEHUE,
CBOOO/MHOE majeHue, alCoNoTHO yrpyras gedopmanus, adCOIIOTHO
yOpyroe u abCOJIOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJEIIHN rasa, )KUJIKOCTU
U TBEPJOTo (KPUCTAIUIMYECKOT0) TeJa, UACAIbHBINA ra3, TOUYCHUHBIN 3apsi,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyarh yciaoBUs (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBICHATH MEXaHWYECKHE TPOIECChl W  SIBJICHMUS,
UCITOJIb3YsI OCHOBHBIE MTOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO IBWXEHUSA, (DOPMYJIbI KUHEMATHKH PaBHOYCKOPEHHOI'O
NBUKEHUA, TNpeoOpa3zoBaHus [anuiies s CKOPOCTH W TEpPEMEIICHHS,
3aKkOHbl HpIOTOHA, MpPHUHIMII OTHOCUTENBHOCTH [amunes, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKON
OHEPruHu, CBSI3b PabOThl CHJIbI C M3MEHEHUEM MEXAHWYECKOH SHEPIUH,
YCIIOBUSI PAaBHOBECUS TBEPJAOTO Teja), MNpU O3TOM HCIOIb30BAThH
MaTeMaTU4YecKoe BBIPaKECHHE 3aKOHOB, YKa3bIBaTh yCIIOBUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anues, BToporo
U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUs HMITyJbca U
MEXaHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBaTh U OOBSCHATH TEIUIOBBIE MPOLECCHl U SBJICHUS, UCIONIb3YSI
ocHoBHble moJyoxkeHuss MKT wu 3akoHbl MoneKymspHOW (QU3UKK U
TEPMOJUHAMHUKUA (CBSI3b JABJICHUSI HJCAIBHOTO Tra3a Cco CpeaHe
KUHETUYECKOM SHEPTruerd TEIUIOBOTO ABHXKEHHUS M KOHIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEpATypbl BEIIECTBA CO CPEAHEH KUHETHUYECKOU
DHEPIruel TEIJIOBOTO ABUKEHHS €r0 YacCTHIl, CBS3b JABJICHUS MIEAJIBbHOIO
raza C KOHLEHTpAMEM MOJEKYJ W €ro TEeMIIepaTypou, YpaBHEHUE
MenneneeBa—KnanelpoHna, epBelii 3aKOH TEPMOJAWHAMUKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIOJb30BATh
MaTeMaTH4YeCcKoe BBIPAKCHHE 3aKOHOB, yKa3blBaTb  YCIIOBHS
IIPUMEHUMOCTH YpaBHeHUs MeHeneeBa—KianelipoHa;

aHAJIM3UPOBaTh M OOBSICHATH DJIEKTPUUECKUE SIBJICHUS, HCHOIb3Ys
OCHOBHBIE IOJIOXKEHUS U 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXpaHEHHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIMAIBHOCTD
AIEKTPOCTATUYECKOIO TOJISI, MPUHUUI CYNEPHO3ULUU 3IEKTPUUYECKUX
IIOJIEH, NPU OTOM YKa3blBas YCJIOBHUS NPUMEHUMMOCTH 3akoHa KyiloHa, a
TaK)K€ IPAKTUYECKH BAJKHBIE COOTHOILICHHMs: 3aKOHbI Oma Uil y4yacTka
LHeNd W JUIA 3aMKHYTOW JJIEKTpUYECKOW menu, 3akoH Jlxoyns—JIeHna,
npaBuia Kupxroda, 3akonbsl @apanes A 31€KTpoIn3a);

ONMKCHIBATh (PU3NYECKHE TMPOIECChl U SIBJICHHUSA, HCIOJb3Ys BEIUYHHBIL:
nepeMeNIeHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CHIIA,
MOMEHT CWIbI, JaBJICHWE, NOTCHUHMAJIbHAsI JSHEPIus, KUHETUYECKas
SHEprusi, MEXaHUYeCKasl 3Heprus, padoTa CUJIbl, LEHTPOCTPEMUTEILHOE
YCKOPEHHE, CHJIa TSKECTU, CUJia YNPYTrOCTH, CUJa TPEHHUS, MOILIHOCTD,
9HEPrus B3aUMOJCHCTBUSA Tena ¢ 3emiied BOJIM3M €€ IOBEPXHOCTH,
HEeprus ynpyrod paepopmanvu HOPYXKHUHBI, KOJUYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Teia, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSA
SHEpPrusi WUACATBHOTO OJHOATOMHOrO Ta3a, paboTa HJEaJIbHOTO rasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3nyxa, KIIJ waeanbHOro TEmioBOro
JIBUTATEJISI; BIEKTPUUECKOE MOJIE, HAMPSKCHHOCTh AJIEKTPUUECKOTO TOJIA,
HaIPSDKCHHOCTh MMOJISi TOYEYHOrO 3apsja WIM 3apsDKEHHOro Iapa B
BaKyyM€ M B JUIEKTPHUKE, IMOTEHUHUANT 3JIEKTPOCTATUYECKOrO IOJIA,
pPa3HOCTh  MOTEHUMAJNOB, JJEKTPOJBIKYIIAas CWiIa, CHJa  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass CEMKOCTh IUIOCKOIO
KOHJIEHCATOpa, COIMPOTHUBIIEHHE ydacTKa LENU C MOCJIEeNI0BATEIbHBIM U
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPIHS SJIEKTPUUECKOTO MO
KOHJIEHCATOpPa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUs  (U3MYECKUX  SIBJICHUM:
MEXaHUYECKOE JIBIJKEHHME, TEeIUJIOBOE JBMYKEHHWE YAaCTHI[ BeIlECTBa,
TEIJIOBOE paBHOBecHe, OpOYHOBCKOe ABMkeHue, nuddy3usi, ucrnapeHue,
KHUIIEHUE U KOHJAEHCALWs, [JIABJIEHUE U KPUCTAJUIM3aLKs, HAPABJIEHHOCTh
TEIUIONEepENaut, MIEKTPU3ALUs TEN, SKBUIOTEHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO IPOBOIHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMUUHBI OT
ApPYro C  HCHOJIB30BAHUEM  MNPAMBIX  HU3MEPEHMM, NPU  ITOM
KOHCTPYHPOBATh YCTaHOBKY, (DPUKCHpPOBATh PE3YJIbTAThl MOJyYEHHOM
3aBUCUMOCTH (DU3MUYECKUX BEIUYHMH B BHJE TPAPHUKOB C y4ETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JENAaTh BBIBOIBI IO pe3yJbTaTaM
VICCJIEIOBAHNS;

IPOBOJNTH KOCBEHHBIE H3MEPEHHUS (PU3NYECKUX BEIWYHH, MPH 3TOM
BBIOMPATh ONTHUMAJIBHBIA METOJI U3MEPEHUs, OLEHHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJBbHBIC ITOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX N3MEPEHU;
IIPOBOJUTE ONBITHI II0 IMPOBEPKE MPEIJIOKEHHON T'MIIOTE3BL: UIAHUPOBAThH
HKCIEPUMEHT, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
NOJIyYEHHBIE PE3yJbTaThl M JI€JaTh BBIBOJ O CTATyC€ MPENIOKEHHOU
TUIIOTE3BI;

co0uro1aTh npaBuia 6€30MacHOroO Tpy/la MPHU MPOBEIECHUN HCCIIETO0BAaHUIMI
B paMKax y4eOHOro DJKCIIEpUMEHTa, TMpakTUKymMa U  y4eOHO-
HCCIIEOBATENIbCKOM M TPOEKTHOW JAEATEIBHOCTA C HCIHOJIB30BAHUEM
U3MEPUTEIBHBIX YCTPONCTB U 1a0OpaTOPHOro0 000PYI0BAHMUS;

pemaTh pacyeTHbBIE 3aJayd C SIBHO 3aJaHHOW W HESBHO 3aJaHHOU
¢u3znyecKoil MOJEIbI0: HA OCHOBAaHUHM aHAIM3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3Mueckod Mojenu, OTBeyarole TpeOoBaHUAM 3aJaud,
OPUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIaThl
(GU3MYECKUX TEOpUd TPH HCIOIB30BAHUA MATEMAaTUYECKUX METOJIOB
peuieHus 3a1a4, NPOBOJUTH PACUEThl HA OCHOBAaHUMU MMEIOIIMXCS JTAHHBIX,
aHAJIM3UPOBAaTh PE3YJIbTaThl W KOPPEKTUPOBATh METOABI PEUIEHUS C
Y4ETOM IOJIyYEHHBIX PE3YyJIbTAaTOB;

pemaTh KayeCTBEHHbIE 3aJaud, TpeOYIolIHe NPUMEHEHHsS 3HAaHUU U3
pa3HbIX pa3liesoB Kypca (GU3HKH, a TAKKEe MHTErpallMy 3HAHUM U3 IPYrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPaUBaTh JIOTHYECKYIO
LEMOYKY PacCyKJICHUI ¢ ONIOPOI HA U3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NYECKUe SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUSA Uil OOBSICHEHUS OCHOBHBIX
NPUHIIMIIOB PabOThl U3MEPUTEIBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX IPOLECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHICKUX M 3apyOEKHBIX YUCHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh M OLIEHUBATD MOCIEICTBUS OBITOBOI M MPOU3BOJCTBEHHON
JESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palMOHaILHOM
NPUPOAOTNOIb30BAHUN, @ TAKKE€ Pa3yMHOM MCHOJIb30BAHUM JTOCTUKEHUN
HAyKd W TEXHOJOTMH JUIsl JNAJbHEHIIEr0 pPa3BUTHs YEJIOBEYECKOTO
00111eCTBA;



OPUMEHATh Pa3iNyHble CIOCOObI paboThl ¢ HHPOpMAIEe (PU3NIECKOTO
COJEpKAaHUS C HCIOJIb30BAHMEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTMM, MPU 3TOM HCIOJIb30BATh COBPEMEHHBbIE HH(OPMAalMOHHbIE
TEXHOJOTMM JUId TOHUCKa, NEepepabOTKU M MpPEeabsABICHUS Y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMAaIK, CTPYKTYPUPOBAHUS U UHTEPIPETAIUH
uHbOpMaIlMKU, TMOJYYCHHON W3 pPAa3NIUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UpPOBaTh  MOJIY4YaeMyl0  HMHPOpMALMIO U  OLEHMBAaThb €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOILMXCS 3HaHWM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA UH(POpMAIIH;

IPOSIBIISATH OpraHU3allOHHBIE U NI03HABaTEIIbHbIE YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOpETeHHs] HOBBIX 3HaHUM B mpoliecce
BBINIOJIHEHUS POEKTHBIX U Y4€OHO-UCCIIEOBATENBCKUX padoT;

paboTath B TpYyIIE€ C HUCHOJHEHHWEM PA3JIMYHBIX COLMAIBHBIX PpOJEH,
IUIAaHUPOBATH PA0OTy TPYMIIbl, PALIMOHAIBHO PACTIPEACISTh AEATEIbHOCTh
B HECTaHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OIICHUBATh BKJAJ KaXKIOTO U3
YYaCTHUKOB TPYIIIHI B pEIICHUE PacCMaTpUBaeMON IPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENBHOCTU IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO POPUIIS.

K konmy oOyuenuss B 11 knacce npeameTHble pe3yibTaThl Ha YIIIyOJICHHOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTh y 00YUAIOIITUXCST YMEHUI:

NOHMUMAaTh POJib (UMK B  HKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMaJIbHON M 3THYECKON cdepax AESITENbHOCTH YENOBEKa, pojib U MECTO
GU3MKKM B COBPEMEHHON HAy4YHOW KapTWHE MHpPA, POJb aCTPOHOMHUHU B
NPaKTUYECKON JAESITENIbHOCTH 4YeJloBeKa M JajbHEHIIeM Hay4yHo-
TEXHUYECKOM Pa3BUTHH, 3HAYEHHE OMHUCATENIbHOW, CUCTEMaTU3UPYIOLIEH,
OOBSCHUTENBHON M MPOrHOCTUYECKOM (DYHKIMI (U3HUECKOW TEOpHH —
ANEKTPOJAUHAMUKH, CIELHAIBHON TEOPUH OTHOCHUTEIBHOCTH, KBaHTOBOW
busuku, poib Guznyeckod Teopur B (HOPMUPOBAHMH TPEICTABICHUN O
bu3nuecKkoil KapTHHE MUpPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUIN O IPUPOJIE;
pa3iauuaTh YCJIOBHUA NPUMEHUMOCTH MojeNel (QU3MYEecKHX Tel W
MPOIIECCOB  (SIBICHUI): OJHOPOAHOE JJIEKTPUUECKOE U OJHOPOJHOE
MarHuTHOE MOJIs, TAPMOHUYECKUE KOJeOaHUs, MaTeMaTUYeCKU MasTHUK,
UJCaNbHBIA MPYKUHHBIA MAasTHUK, FAPMOHUYECKHE BOJIHBI, HACAJIbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIe aToMa, aTOMHOTO spa 1
KBAHTOBOM MOJICJIM CBETA;

pa3nuuaTh yClIOBUS (TpaHUIbl, 00JAacTH) MPUMEHUMOCTH (HU3HUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBSICHATH DJIEKTPOMATHUTHBIC TPOIECCHI U SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TOJIOKEHUS M 3aKOHBI D3JEKTPOJAUHAMHUKU U
CHEIUaIbHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUS
ANIEKTpUYECKOro 3apsiga, cwia Awmmepa, cuna JlopeHna, 3akoH
ANEKTPOMAarHuTHOM  mHAyKumuu, npaBwio Jlennma, cB3p  J/C
CAMOWHAYKIIMM B DJIEMEHTE JJIGKTPUUYECKOW IIEMH CO CKOPOCTHIO
U3MEHEHUs  CWUJIbl  TOKa,  MOCTYJaThl  CIEUUAJbHOM  Teopuu
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHHUS, UCIIOJIb3YSI
MOJIOKEHUS ~ KBaHTOBOM  Qu3uku  (ypaBHeHHEe  ODWHINTEHHAa A
doToapdexra, mepBbIi W BTOpOM mOCTynaTel bopa, mnpuHUIUI
COOTHOILIEHHsI HeolpeAeleHHocTel ['eii3eHOepra, 3aKOHbI COXpaHEHUs
3apsI0BOTO U MAacCOBOTO YHCEN M DHEPTUU B SICPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

ONMKCHIBATh (PUBUYECKUE TMPOILECChl W SIBJICHUS, HUCIOJIb3YS BEJIMYMHBI:
HAIMPSHKEHHOCTD JIEKTPUYECKOTO TOJISI, MIOTEHIIAAI DJICKTPOCTATHICCKOTO
MOJISI, PAa3HOCTh TOTCHIIMAJIOB, JJCKTPOJABIDKYINAS CHJIA, WHIYKITUS
MarHUTHOTO TOJsl, MAarHUTHBIM TOTOK, cuia AMIiepa, WHIYKTUBHOCTD,
ANEKTPOJBIKYINAST CHUJIa CAMOMHAYKIIMHM, SHEPTUsl MArHUTHOTO TIOJIA
MPOBOJHUKA C TOKOM, PEIATUBUCTCKANA HWMITYJIbC, TOJHAs DHEPTHs,
DHEPrus TIOKOS CBOOOJHOW YACTHIIBI, DHEPTHsT W HMMIYJIbCc (HOTOHA,
MacCOBOE YHCIIO | 3apsi SIpa, SHEPTHS CBS3H SPa;

OOBSCHATH  OCOOCHHOCTH  MpOTEKaHUss  (U3MUECKUX  SIBJICHUM:
AJIEKTPOMArHUTHASL UHIYKIIUS, CAMOUHYKIIMS, PE30HAHC, HHTEPhEPESHITUS
BOJH, Ju(dpakmus, OUCIIEPCHs, TIOJIHOE BHYTPEHHEE OTPaKCHHE,
dbortoanektpuueckuit 3pdext (pororddekr), anpda- u OeTa-pacnajsl
saqep, raMMa-u3JIydeHHue snuep, (U3NYeCKHe MPUHITUIBI CIIEKTPAITBHOTO
aHanu3a v paboThI J1a3epa;

OTIpEICNISITh HAIpaBJICHUE WHIYKIIUM MArHUTHOTO TIOJI TPOBOJHHUKA C
TOKOM, CUJIbI AMriepa u cuiibl JIopeHna;

CTpOUTH M300paKeHUE, CO3/JTaBaeMOe ITOCKUM 3€pPKajioM, TOHKOW JIMH30M,
W PACCUUTHIBATH €TI0 XapaKTECPUCTHKHY;

MPUMEHSATH OCHOBOTIOJIATaIONIUE ACTPOHOMUYECKHUE TIOHATHS, TCOPUU W
3aKOHBI JIJII aHalmM3a MW OOBSICHEHHS (PU3MYECKUX  IPOIICCCOB,
MPOUCXOMSIINUX B 3BE3/1aX, B 3BE3AHBIX CHUCTEMaX, B MEKTaJaKTUUECKON
cpeje; ABMKEHUSI HEOSCHBIX TeJl, YBOIIOLNH 3BE3]] U BCelleHHOIT;
IPOBOJUTH HCCIENOBAHUWE 3aBUCUMOCTEH (U3MYECKUMX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSMBIX HW3MEPEHUM, MpPU HTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PMKCHUPOBATH PE3YIbTAThl MOTYUYEHHON 3aBUCUMOCTH



¢uznyecKkux BEIMYMH B BHAE TPaQUKOB C Yy4ETOM abCONIOTHBIX
HOTPEIIHOCTEH  M3MEpPEHMH, JejaTb  BBIBOJBI 10  pe3yjbTaTam
UCCIIEJOBaHMSI;

IPOBOJNUTH KOCBEHHBIE W3MEPEHUS (PU3UUECKUX BEIUYMH, HPU 3TOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEIbHBIE MMOIPEIIHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUIA;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEJI0KEHHON TMIOTE3bL: IAHUPOBAThH
IKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
IIOJlyYEHHBIE PE3yJIbTaThl U JeNaTh BBIBOJ O CTaTyce NPEUIOKEHHON
TUIIOTE3BI;

OIKCHIBAaTh METO/IbI MOTYYEHHSI HAyUYHbIX aCTPOHOMUYECKUX 3HAHUA;
co0Jiro1aTh MpaBuia 0€30MacHOro Tpyja MpU MPOBEACHUN HCCIETOBAHUM
B paMKax Yy4eOHOro SKCHEpUMEHTa, NpakTUKyMa U  y4deOHo-
UCCJIENOBATEIBCKOW M IPOEKTHOM JAESITEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PyAOBAHNUS;

pemaTh pacyeTHhIE 3a/ladyd C SIBHO 3aJaHHOW W HESBHO 3aJaHHOMU
(Gu3MYECKO MOJIETbI0: Ha OCHOBAHMM aHalIW3a YCIOBUA BBIOUpATh
¢uznyeckue MOJeNu, OTBEYarolue TpeOOBaHUSIM 3aJayd, MPUMEHSThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOPUN
IPU HWCIOJB30BAHWM MATEMaTUYECKUX METOJOB pelIeHUs 3ajad,
MPOBOJUTH PacU€Thl HA OCHOBAHUU MMEIOIIMXCA JAHHBIX, aHATM3UPOBAThH
pe3ynbTaThl U KOPPEKTUPOBATH METOAbI PELICHUSI C YUETOM IMOITYYEHHBIX
pe3yibTaTOB;

pemath KayecTBEHHbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HaHUU U3
pa3HbIX pa3zenoB Kypca GU3MKH, a TaK)KE€ MHTErpaluy 3HAaHUN U3 APYTrux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPaUBaTh JIOTHYECKYIO
LEMOYKY PACCYKJICHUI ¢ OOPOI Ha N3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NYECcKUe SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKHWE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJla POCCHUICKUX U 3apyOeKHBIX YUCHBIX-
GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBATh MOCJIEICTBUS OBITOBOI M MPOU3BOJICTBEHHON
NESATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU IMPOLIECCAMH, C
HO3ULUI 3KOJOrn4ecKor 0€30aCHOCTH, NPEACTABIECHUN O palliOHAIILHOM
IPUPOAOIOIb30BAHUH, & TAK)KE PA3yMHOM HMCIOJb30BaHUM JTOCTHKEHUI



HAyKW W TEXHOJOTUW JUIsl MadbHEUIIETO pPa3BUTHS UYEJTOBEYECKOTO
00IIIECTBA;

IPUMEHATh Pa3IUYHbIE CHOCOOBI paboThl ¢ HMHpOpPMAIUEH (PU3NIECKOTO
COIEepKaHUSI C WCIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAITMOHHBIX
TEXHOJIOTUH, TPHU ATOM HCIIOIh30BaTh COBPEMEHHBIC HH(POPMAITMOHHBIC
TEXHOJIOTUU JJIsl TIOMCKa, TepepadOTKU W TPEABSIBICHHUS Y4eOHOH U
Hay4YHO-TIOMYJISIpHON MHGOPMAIIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIUN
uH(OpMAIUH, TOIYYEHHON W3 Ppa3IMYHBIX HCTOYHUKOB, KPUTHUYCCKU
aHANMM3UPOBAaTh  MOJIydaeMyr0  WH(OpManMi0 W OIEHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK M Ha OCHOBE
aHaJM3a UICTOYHUKA HHPOpMALIUU;

TIPOSIBIISITH OpraHU3aIMOHHBIC U MM03HABATEIILHBIC YMEHUS
CaMOCTOSATEILHOTO  MPUOOpPETeHHWS HOBBIX 3HAHUKW B TIpolecce
BBITIOJTHCHHUS IPOCKTHBIX U YI€OHO-MCCIICIOBATEIHCKUAX padoT;

paboTath B TpYIE C HUCHOJHEHUEM PAa3IMYHBIX COIMAJIBHBIX POJEH,
IUIAHUPOBATH PA0OTY TPYMIIbI, PAIMOHATIBHO PAaCHpEeesaTh ACSITEIbHOCTD
B HECTAaHJAPTHBIX CUTYyallMsIX, aIeKBaTHO OIEHWBATHh BKJIAJ Ka)XXIOTO W3
YYaCTHHKOB TPYTIIBI B PEIICHHE PACCMAaTPUBAEMON TIPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaymieit npodeccuoHaIbHON ASSTEIBHOCTH TI0
CHEIUAIBHOCTIM (PU3UKO-TEXHUUECKOTO TIPOQHIIS.
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4.2 duznka aToma 5

43 ®du3nka aTOMHOTO SIpa U dJIEMEHTaPHBIX 5

HacCTHIL




Hroro no pazgeny

25

Pa3nea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

5.1 DIeMEHTHI aCTPOHOMHH B aCTPOPUZHKHU 12
Hroro no pazueny 12
Paznen 6. DUSUYECKUM TPAKTUKYM
6.1 Du3nYecKuil MPaKTUKyM 16 16
Utoro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucremaruzanusa 1 0000IIeHnE
71 MPEMETHOTO COJICPYKAHUS U OIbITa 15
' JeSITeIbHOCTH, IIPUOOPETEHHOTO TIPH
uzyuenuu kypca ¢pusuku 10 — 11 kiaccon
Utoro no pazneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KITACC
Kosan4yecrBo yacos DJIEKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Korrpoabnsie  Ipaxrireckie deSy‘leHHH :)Iﬁ:)l:ll;OBaTe.]Ibele
padoThI padoThI pecypenI
1 ®dusnka — (pyHIaMEHTaIbHAs HAyKa O 1
IpUpoJiEe
5 HayuHblii METOT TO3HAHUS U METOBI 1
uccie0BaHus (PU3NUECKUX SBICHUM
OKCIIepUMEHT U TEOpHsl B Ipolecce
3 no3Hanus npupoasl. Habmonenue n 1
HKCHEPUMEHT B (PU3UKE
4 Crioco0b1 n3MepeHust PU3NIECKUX BETHIUH 1
AOCOII0THAs M OTHOCUTENIbHAS
5 MOTPEIIHOCTH U3MEPEHUH (PU3HUUECKUX 1
BEJIMYMH
MopenupoBanue B ¢pusuke. Poib u mecto
5 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM 1
Hay4YHOH KapTHHBI MUpPa, B TPAKTUYECKON
JESTEIHOCTH JI0ACH
Mexannueckoe nBuxkenue. Cucrema
7 orcuyeTa. OTHOCUTENBHOCTh MEXaHUYECKOTO 1
nskeHus. [Ipsimast u oOpaTHas 3agauu
MEXaHUKU
8 Paguyc-BekTop MaTepHanbHOM TOUKH, €T0 1

IMpOCKIHU HA OCU KOOPAHUHAT. TpaeKTOpI/IH.




[Tepememenue. Ckopocts. VX mpoekiuu Ha
OCH KOOpJIUHAT

PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHHUE.
I'paduueckoe onrcaHre paBHOMEPHOTO
MPSIMOJIMHEHHOTO JBM)KEHUS

10

CrnosxeHue nepeMeIieHuii 1 CKOpOCTEH.
Pewenne 3anau

11

HepaBHomepHoe nBuxenre. MrooBeHHast
ckopocTb. Y ckopenue. [Ipsmonnneitnoe
JBIKEHUE C TIOCTOSSHHBIM YCKOPEHHEM

12

I'paduueckoe onucanue NPSIMOIUHEHHOTO
JBIKEHUS C TIOCTOSITHHBIM YCKOPEHUEM

13

CBobosHOe najieHue. Y CKOpeHue
CBOOO/IHOrO Na/IeHUs. 3aBUCUMOCTh
KOOP/IMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHH U UX rpauxu

14

JIBr>KeHue Terna, OpOIIEeHHOr o MO YIJIOM K
TOPU30HTY

15

KpuBonmHeliHoe aBuxkenue. J[Bm>keHUe no
OKPY>KHOCTH. YTJIOBasl U JUHEWHAs
ckopocTs. [lepron n yacrora.
[IeHTpOCTpEMUTENIBHOE U ITOJTHOE
YCKOpEeHUue

16

KonTponbHas pabota mo teme
"Kunemartuka"

17

[IepBb1it 3akoH HeroToHa. IHEepnanbsHble
cucteMbl otcueTa. [Ipunmmn
OTHOCHUTENBHOCTH [ 'anmes.




HeunepuuanbHbie CUCTEMBI OTCUETA

Cuna. PaBHogelicTByIOIIas cuna. Bropoi

18 3akoH Herotona. Macca

19 B3aumoneiicteue ten. Tperuii 3aK0H
Hprotona

20 [Tpuniun cynepno3uiuu cui. Pemenue
3a/1a4y Ha MpUMEHeHue 3aKkoHOB HprloToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh I'PABUTAIIMOHHON U
MHEPTHOU MaccChl

29 Cuia TSKECTH B YCKOPEHHE CBOOOTHOTO
MaJICHUs
JIBr>keHre HeOeCHBIX Te U UX

23 HCKYCCTBEHHBIX CIyTHUKOB. [lepBast
KOCMHUECKasi CKOpocTh. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenus. [Ipupona u Buabl cun

25 TpeHus. [IBuKeHne B )KUIKOCTH U Ta3e C
YY4ETOM CHJIBI COITPOTUBIICHUSI CPEIBI

26 JaBnenue. ['mapocraTuyeckoe J1aBieHUE.
Cuna Apxumena
AOGCOJIIOTHO TBEPJIOE TEJIO.

27 [TocTynarenbHOE U BpaliaTelibHOE
JBIKEHUE TBEPOTO Tela

28 MOMEHT Cuiibl OTHOCUTEIBHO OCH
BpaieHnus. [1meqo cusl

29 CnoxxeHue Cuil, MIPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TskecT Tena. Y cinoBus




paBHOBECHS TBEPAOTO Tena. Bubl
paBHOBECHS

30

Pemrenue 3anau

31

KonTponbnas padota o reme "/lunamuxa.
Craruka TBepaoro tena'

32

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH, CUCTCMBI
MaTC€pHaJIbHbBIX TOUYCK. HCHTp Macce
CUCTCMbI MATCPUAJILHBIX TOYCK. TeopeMa 0
ABWIKCHUU LICHTpPA MaccC

33

NMiynbc cuilbl U U3MEHEHUE UMITYJIbCA
Tena. 3aKOH COXPAHEHMSI UMITYJIbCa.
PeakTuBHOE IBMKEHUE

34

MomeHT HMITYJIbCa MaTepHaHBHOﬁ TOYKH.
Hpe,[[CTaBJ'IeHI/IC 0 COXpaHCHHUHN MOMCHTA
HMITYJIbCa B HCHTPAJIbHBIX ITOJIAX

35

Pemnrenue 3amau

36

Pabota cuiibl Ha MaJIoM U Ha KOHEYHOM
nepemereHuu. I'papuueckoe
npeJcTaBiIeHue paboThl CUiIbl. MOLTHOCTB
CHJIBI

37

Kunernueckas sueprus. Teopema o6
W3MEHEHUN KNHETUYECKOW SHEPTUN
MaTepHabHONU TOUKH

38

IloTeHunanbHBIC U HEMIOTEHIIUAILHBIE
cunbl. IloTeHuansHas OHEPIus. BTOpaH
KOCMHUYCCKasA CKOPOCTh

39

TpeTBfI KOCMHUYCCKast CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHIMAJIBHBIX CUJI C




H3MEHEHHEM MEXaHNYECKOU OHEpPIrun
CHCTEMBI Tell. 3aKOH COXpPaHCHUMA
MEXaHUYeCKOM OHEPIrun

Yupyrue u Heynpyrue CTOIKHOBEHHUS.

40 VYpaBuenue bepuymuim aiis uneanbHoN
KHUJKOCTU

41 KontponbHas padota 1o reme "3aKoHbI
COXPAaHEHHUs B MEeXaHHKe"
Pa3BuTue npeacraBieHuii 0 npupoie

42 TeroThl. OcHOBHBIE noJokeHust MKT.
Huddyszus. BpoyHoBckoe nBrxeHne
CtpoeHnue ra3000pa3HbIX, )KUJIKUX U

43 TBEPABIX TeJ. XapaKkTep JBUKCHUS U
B3aMMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pa3mepbl MOJIEKYJ (aTOMOB).

44 KonnuectBo BemectBa. IlocrossHHas
ABoraapo

45 Temneparypa. TermoBoe paBHOBECHE.
[Txana [enbcus

46 Pemenue 3amau

47 Wneanpueiii ras. I'a30BbIe 3aKOHLI

48 VYpaBaenune MenaeneeBa-Knaneiipona.
Pemnrenue 3amau

49 AOcoiroTHas Temneparypa. 3akoH
JanbToHa

50 N3omnponeccel B U1€anbHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA

51 I'paduueckoe npeacraBieHue




M30TIPOIIECCOB: N30TEpMa, H30X0Pa,
n3obapa

52

OcHoBHoe ypaBHeHue MKT

53

Pemenue 3anau

54

CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOJUHAMHYECKON CUCTEMBI CO CpeaHel
KHMHETUYECKOM IHEepruei mocTynareabHOro
TEIJIOBOTO JIBMKEHUS €€ YaCTHIL

55

O00011IeHEe ¥ cUcTeEMAaTH3alus 3HaHUHI 110
Teme "OcuoBsl MKT"

56

KonTponpHas padota mo reme "OCHOBBI
MKT"

57

TepmoaunamMuueckas cucrema. 3agaHue
BHEIIHUX ycioBuid 1uist T/ cuctemsl.
Bueminue u BHyTpeHHUE TapaMETPBI.
[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAYCHUS BEJIUYNH, OIIMCEIBAIONINX ¢ Ha
MHKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMoIMHAMUKH.
CamonpounsBosabHas penakcanus T /1
CUCTEMBI K TENJIOBOMY PABHOBECHIO

59

Monens naeanbpbHOro raza B
TepMOJMHAMUKE. Y CIIOBHS IPUMEHUMOCTH
3TON MOJIENIN

60

VYpaBuenue Menpaeneera-Knanelipona u
BBIPa)KEHHE 11 BHYTPEHHEN SHEPIUU

61

BeipakeHnue 1 BHyTpEHHEN dHEprun
OJIHOATOMHOT'0 UJI€AJIBHOTO Ta3a.




KBa3zucraruueckue 1 HECTaTUUECKUE
IIPpOLECChI

62

DneMeHTapHas paboTa B TEPMOJMHAMUKE.
Beruncnenue paboTsl 1o rpaduky mporecca
Ha pV-nuarpamme

63

Tennonepenaya Kak ciocod U3MEHEHUS
BHyTpeHHel sueprun T/ cuctemsl 6e3
COBEPILICHHS PaOOTHI

64

KOHBGKHI/I?[, TCILJIOIIPOBOJHOCTD,
H3JIyUCHUC

65

KomnyectBo TennoTel. TenmoeMKoCcTh Tea.
YaennHas u MOJISApHasi TEIIOEMKOCTH
BellecTBa. Y JenbHas TEIIoTa CropaHnus
TOIIJINBa

66

Pacu€T konuuecTBa TEIJIOTHI IIpu
TCIIonepeaaquc

67

[TonsTre 06 agrabaTHOM TpoOIIECCe.
IIepBblil 3aKOH TEPMOAVHAMUKH

68

KonngecTBo TemIoTsl ¥ paboTa Kak Mepbl
U3MEHEHUs BHyTpeHHeH dHepruu T/]
CUCTEMBI

69

Bropoii 3ak0H TepMOIMHAMUKH IS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpaTUMOCTh IpUPOAHBIX
IIPOLIECCOB

70

[TpuHIMIIBI AEHCTBUS TEIJIOBBIX MAIIVH.

KIIJT

71

MakcumanbHoe 3Hauenne KITJI. [ukn




Kapno

72

Pemrenue 3anau

73

DKOJIOTUYECKHUE ACIIEKTHI MCIIOJIb30BAHUA
TEIUIOBBIX ABUTraTelIed. TerioBoe
3arpsA3HEHUE OKPYKAFOIICH CpeIb

74

Pemrenue 3anau

75

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUHI 110
teme "Tepmoaunamuka. TemioBbie
MAaIIuHbL"

76

KonTposbHas padoTa 1mo Teme
"Tepmonunamuka. TerioBble MalIMHbI"

77

[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.
Hcnapenue u kureHue. Y ienbHas TerioTa
napooOpa3oBaHus

78

HaCI)IIIIGHHBIe 1 HCHACBIIICHHBIC ITapbI.
KauecTBeHHas 3aBUCUMOCTbD INIOTHOCTH U
AABJICHUSA HACBIIIICHHOT'O I1apa OT
TEMIICPATYPhI, UX HE3aBUCUMOCTD OT
o0BeMa HACBIIICHHOTO I1apa. 3aBUCHMOCTb
TEMIICPATYPbI KUIICHUA OT JaBJICHUA B
KUIKOCTHU

79

BrnaxaocTs Bo3ayxa. AGCONTIOTHAS U
OTHOCUTEJbHAS BIIAYKHOCTh

80

Pemrenue 3anau

81

Tsepnoe Teno. Kpucrammueckue u
amop(HbIe Tesna. AHU30TPOINHS CBOWCTB
KpHUCTAJIJIOB

82

[TnaBnenue u kpucTamu3anus. Y 1eapHas




TCILJIOTA ITJIaBJICHHUA. CY6J'II/IMaHI/I${

83

Hedbopmanu TBEpIOTO Tena. Pactsokenue
u cxarue. Casur. Moaynb FOura. [penen

ynpyrux aegopmanuit

84

TernnoBoe paclIMpeHUe KUJIKOCTEN U
TBEPJBIX T€. AHTAPMOHHU3M TEIIIOBBIX
KOJIEOaHMI YaCTHI] BEIECTBA

85

IIpeoOpaszoBanue sHeprun B (ha30BBIX
nepexoiax

86

ypaBHeHI/Ie TEII0BOro OajaHca

87

Pemenue 3agau

88

[ToBepxHOCcTHOE HaTsKeHUE. KanuminspHbie
siBJIeHUsI. JaBieHue 1o MCKpUBJIECHHON
MMOBEPXHOCTHIO KUAKOCTU. Dopmyna
Jlannaca

89

O0001IeHre U cCUCTEMAaTH3aUs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
da3o0BbIe IEpEX01bl"

90

Kontponbnas pabora o Teme "ArperaTHbie
coctosiHus BemiecTBa. Da3oBbie nepexo bl

91

DnexTpu3aius Tel U €€ IPOsSBICHHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
ANMEKTPUUIECKUX 3apsaoB. [IpoBogHIKH,
TUDIIEKTPUKHU ¥ TTOTYTIPOBOJTHUKH

92

DIIeMEHTapHBIN SJEKTPUYECKUN 3apsia.
3aKOH COXpaHEHUs JIEKTPUIECKOTO0 3apsaa

93

B3anmoneiictue 3apsaoB. TodyeuHbie
3apsaasl. 3akoH Kynona




94

Pemrenue 3anau

95

Dnektpuueckoe noje. Ero nelicteue Ha
AIEKTPUUECKUE 3aPS/IbI

96

Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIS.
[TpoGHbIii 3apsiy. JInHUM HAIPSHKEHHOCTH
3NEKTPUYECKOTO NoJist. OTHOPOHOE
3IEKTPUYECKOE 110JIe

97

[ToTeHIManbHOCTD IEKTPOCTATUYECKOTO
nosist. Pa3HOCTh NOTEHIMATIOB U
HaIPsHKECHUE

98

ITotennuanbpHas OHCPIui 3aps/ia B
QJICKTPOCTATHUYCCKOM II0JIC. ITorenmuan
QJICKTPOCTATUYCCKOI'O I1OJIA

99

CBs3b HaprDKéHHOCTI/I II0JI1 1 PAa3HOCTH
MMOTCHIHUAJIOB JIA 3JICKTPOCTATHYCCKOI'O
T10JIA

100

[TpuHIUIT CynIepnO3ULIMH SIEKTPHUIECKUX
noJien

101

Pemenue 3agau

102

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO
3apsHKEHHON cepsl

103

[Tonie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY
mapa. [Tone paBHOMEpHO 3apsiKEHHOU
OECKOHEYHOM MITOCKOCTH

104

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE.
VYcnoBue paBHOBECHS 3apsI0B

105

HI/ISHeKTpI/IKI/I H ITOJIYITPOBOAHUKHU B
QJICKTPOCTATUYCCKOM I10JIC




Konpaencarop. D1eKTpoEMKOCTh

106 KOHJIEHCaTOpa. DIEKTPOEMKOCTh TIOCKOTO
KOHJIEHCaTopa

107 [TapamiensHOE COeTMHEHNE KOHIEHCATOPOB

108 IlocnenoBaTeabHOE COCIUHCHHIE
KOHJICHCATOPOB

109 DHeprus 3apsHKEHHOTO KOHAEHCaTOpa

110 Pewenue 3amau

111 JIBrOKeHre 3apsHKEHHOW YacTHIIBI B
OJIHOPOJTHOM 3JICKTPUUECKOM I10JIC

112 Pewenue 3amau

113 O06o0011IeHrEe U CHCTEMATH3aLKs 3HAHU 110
Teme "Dnekrpuyeckoe nosue"

114 KontponbHas padoTa mo teme
"JnexTpuueckoe mose"
Cuna toka. IlocToSIHHBIN TOK. Y CIIOBHUS

115 CYILIECTBOBAHUS ITOCTOSHHOT'O
AIEKTPUIECKOTO TOKA

116 Wctounuku Toka. Hanpsoxkenue u 9J1C

117 3akoH OMa 1 y4acTKa LEMH.
DNeKTpUUECKOE COPOTHUBIIEHUE
3aBUCHUMOCTB COMTPOTUBIICHHS OAHOPOTHOTO

118 MIPOBOJHHKA OT €T0 JJIUHBI U TIOIIAIN
MOTICPEYHOTO CEUCHHUS

119 VY aensHOE COMPOTHUBIICHUE BEIIECTRA.
Pemenue 3agau

120 [TocnenoBarenvHOE, MapaIeIbHOE,

CMCHIaHHOC COCTUHCHNEC ITPOBOJHNKOB




Pacu€r pa3BeTBICHHBIX AIEKTPUUECKUX

121 1
nerneit. [IpaBuna Kupxrodga

122 Pemenue 3amau 1

123 Pabora anekTpudeckoro Toka. 3akoH 1
Hxoyna —Jlenua

124 Pemenue 3amau 1
MOIHOCTB 3JIEKTPUYECKOTO TOKA.

125 TennoBas MOIITHOCTB, BEIJIE/ISICMAasl Ha 1
pesucrope

126 Pemenue 3amau 1

197 O/IC 1 BHyTpeHHEEe CONPOTUBIICHUE 1
HCTOYHUKA TOKa

128 3akon Oma Z[JIiI MOJIHOM (3aMKHYTOM) 1
AICKTPUICCKOH 1eTTH

129 Pemenue 3amau 1

130 MoOIIHOCTh UCTOYHHKA TOKA 1

131 Kopotkoe 3ambikaHue 1

132 Konnencarop B 1enu mocTosIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3anau no reme "IlocTosSHHBINM 1
ANEKTPUYECKUN TOK"

135 Pemenue 3agau no reme "IlocTosSHHBIN 1
BJIEKTPUYECKUN TOK"

136 Pemenne 3agad mo teme "IlocTOAHHBIN 1
BJIEKTPUYECKUAN TOK"

137 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110 1

teMe "[10CTOSHHBIN 27eKTpUUECKU TOK"




138

KonrponsHas pabora o reme
"ITocTOSIHHBIN 2JIEKTPUYECKHI TOK"

139

DneKTpuuecKas MPOBOAUMOCTD PA3ITUYHBIX
BELIECTB. DJIEKTPUUECKUN TOK B METALIAX.
CBepXnpoBOJIMMOCTD

140

DNEeKTPUYECKUH TOK B paCTBOPAX H
pacriaBax 3JeKTpoauToB. 3akoHbl Dapanes
IS DTIEKTPOJIN3a

141

DneKTpuyYecKuil TOK B ra3ax. [lina3zma

142

DNEKTPUYECKUN TOK B BaKyyMe.
Bakyymnbie npubopsl

143

DNEKTPUUECKUN TOK B MTOJYIIPOBOIHUKAX

144

[TonynpoBoiHUKOBBIE TPUOOPHI

145

du3nuecKuil MPaKTUKYM 110 TeEMe
"N3mMepeHue cuiibl TOKa U HANPSKEHUS B
[ETH MTOCTOSTHHOTO TOKA MPH ITOMOIIN
AHAJIOTOBBIX M IU(MPOBBIX U3MEPHUTEITHHBIX
nprOopoB" unu "3HaKOMCTBO ¢ IIUPPOBOIL
nabopatopueit o ¢pusuke. [Ipumeps
U3MepeHus: GU3NIECKUX BETMUYUH MIPU
MIOMOIIIM KOMITBIOTEPHBIX 1aTYNKOB"

146

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"M3y4eHre HepaBHOMEPHOTO IBUKEHUS C
LEJIBIO OIIPENIEIIEHUsS] MTHOBEHHOU
ckopoctu"

147

@u3nYeCcKUil MPAKTUKYM 110 TEME
"N3mepenune yCKOpeHHUsl Ipu
MPSIMOJIMHEITHOM paBHOYCKOPEHHOM




JIBMDKCHUH 110 HAKJIOHHOM IIJIOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BPEMEHHU MPU PAaBHOYCKOPEHHOM
NBIKEeHUN"

148

®u3nYECKU MPAKTUKYM 10 TEME
"M3mepenne yCKOpeHHst CBOOOIHOTO
najgenus” win "M3ydyenue NBUKEHUs TeNa,
OpOILIEHHOTO TOPU30HTAIHHO"

149

Ou3ndecKuil MPakTUKyM IO TeMe
"N3yueHue ABUKEHUS Tea 10 OKPYKHOCTH
C MOCTOSIHHOM 110 MOJ1YJIIO CKOPOCThIO" Hin
"UccnenoBanue 3aBUCUMOCTH TIEPUOJIA
oOpanieHns: KOHMYECKOT0 MasgTHUKA OT €T0
napamerpos"

150

du3nuecKuil MPaKTUKYM 110 TeEMe
"N3mepeHue paBHOAECUCTBYIOUIEH CHIIBI
MIpH IBUYKEHUH OpycKa M0 HaKJIOHHOU
mwiockoctu" win "lIpoBepka rumnoTessl o
HE3aBHCUMOCTH BPEMEHU JIBHKEHUS OpycKa
10 HAaKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE
paccTostHue OT ero Macchl"

151

@uU3NYECKU NPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
yIPYrOCTH, BOSHUKAIOIINUX B MPYKUHE U
pe3uHOBOM 00pa3sie, oT ux aedopmarun"
i "M3ydeHne IBUKEHHS CUCTEMBI TEJl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepe3
JIETKHH OJIOK"

152

Pu3nYecKuil MPaKTUKYM 10 TEME




"U3mepenue koddduireHTa TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 uImeHTa
3aBucuMocTtu Frp(N)" wnu "UccnenoBanue
JBUKEHMsI OpycKa 110 HaKJIOHHOM
TUIOCKOCTH C NIEPEMEHHBIM KO3 (PUITHEHTOM
Tpenus" win "M3ydeHue qBUKEeHUs rpysa
Ha BaJly ¢ TpeHueM"

153

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUi paBHOBECHUS
TBEPJAOTO TeJIa, UMEIOIETO OCh BpalieHus"
nnu "KoHcTpynpoBaHre KPOHIITEHHOB U
pacuer cui ynpyroctu" win "U3yuenue
YCTOMYHUBOCTU TBEPAOTO TEJIA, UMEIOIIETO
TIJI0IAIb OTIOPHI"

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TOpMO3HOMY IyTH" nnu "M3MepeHue cuisl
TATH, CKOPOCTH MOJEIH 3IEKTPOMOOUIIS U
MOIIHOCTH cuibl TAru" win "CpaBHEHHE
U3MEHEHHUS UMITYJIbCa TeJla C UMITYJIBCOM
cwibl" win "MccnenoBanue coxpaHeHUs
HMMITYJIbCA TIPU YIPYTOM B3aUMOJICHCTBUH"
win "M3MepeHrie KWHETUYEeCKOW SHEPTUU
Tena 1o TOpMO3HOMY IyTH"

155

@u3nYeCcKUil NPAKTUKYM IO TEME
"N3y4eHne n30TepMHUECKOT0 IIpoLecca
(pexoMeHI0BaHO UCIIOJIb30BAHHE
udpoBoii taboparopun)" wim "M3ydenne
N30XOpHOro npouecca” wim "U3yyenue




n3obapHoro npomecca” win "IlpoBepka
ypaBHEHUS COCTOAHUSA"

156

DU3NYECKUI TPAKTUKYM I10 TEME
"M3mepenue yeabHOM TeIIOEMKOCTH" MTn
"UccnenoBanue mpoliiecca OCThIBAaHUS
BeuectBa" wiu "Mccinenoanue
aauabaTtHoro npouecca” ninn "U3yuenue
B3aUMOCBSI3U IHEPTUU MEKMOJIEKYIIPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATYPbl KUTICHHS
JKuakocren"”

157

Ou3ndecKuil MpakTUKyM IO TEME
"N3yueHne 3aKOHOMEPHOCTEN UCTIapEHUs
xuakocten" uin "M3mepenue ynenbpHON
TEIUIOTHI TU1aBieHus Jibaa" unu "M3yuenue
CBOMCTB HACBIILIEHHBIX apOB" WU
"N3mepenue abCoIIOTHOMN BIaKHOCTU
BO3/lyXa M OLIEHKA MacChl IapoB B
nomMenieHun". M3mepenue kodpduurenta
MIOBEPXHOCTHOT'O HATSYKEHUS

158

@uU3NYECKU IPAKTUKYM II0 TEME
"HaGmtoienre mpeBpalieHus: SJHepruu
3apsKEHHOT0 KOHAEHCATOpa B IHEPTHIO
n3nydenus ceeroguona” uinm "Msydenue
IIPOTEKAaHUs TOKA B LIETIH, COAEpIKaIeH
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHINAJIOB (HAMIPSKEHUS ) IPU
MOCJIEI0BATEIHLHOM COETUHEHUH
KOHJIEHCATOPOB"

159

Pu3nYecKuil MPaKTUKYM 10 TEME




"HccaenqoBaHue CMEIIAaHHOTO COEIUHEHUS
pesuctopoB" unu "M3mMepenue yienbpHOro
COIIPOTHBIIEHUS IIPOBOJIHUKOB" WK
"WccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIpsDKEHUS TS JIAMIThl HAaKaTuBaHUs"

160

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenue anexTpoiusa" uim
"M3mepenue 3apsiia OTHOBAJICHTHOTO HOHA"
mw "HccnenoBanue 3aBHCUMOCTH
COMPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypb!” win "CHATHE BOJIBT-
aMIIEpHOI XapaKTepUCTUKU Auoaa"

161

PesepBHEIit ypok. O6001IIeHNE T
CUCTEMAaTH3aIHsI 3HAHUHN TI0 TEME
"KunemaTtuka"

162

PesepBHEIit ypok. O6001IIeHNE T
CUCTEMAaTH3aIHsI 3HAHUI TI0 TEME
"lmnamuka"

163

PesepBHelIit ypok. O600111eHNE 1
cucTeMaTusaius 3Haguii mo reMe "CraTtuka
TBeporo Tena

164

PezepBHblit ypok. O60011eHNE U
CHCTEMATH3AIN 3HAHUH 110 TeMe ""3aKOHEBI
COXpaHEHUs B MEXaHUKe"

165

PeseprubIil ypok. O60061eHIE 1
cucreMaTu3anus 3Hagui o TeMe "OCHOBEI
MOJICKYJIIPHO-KUHETUYECKOU Teopun"

166

PesepBHelit ypok. O6001IeHNE 1
CHCTEMaTHU3allUs 3HAaHHI 110 TeMe




"Tepmonunamuka. TernnoBbie MaIuHb!"

167

PesepBHelil ypok. O000IICHHE 1
CUCTEMaTHU3all1s 3HAHUM 110 TEME
"ArperaTHbl€ COCTOSIHUS BEIIECTBA.
®da3oBbIe nepexo b

168

PesepBHelil ypok. O000IICHHE 1
CUucreMarmu3anuia 3HAHUU 10 TEME
"DnexTpuueckoe mnose"

169

PesepBHeIil ypok. O000IICHHE 1
cucTeMaTHU3alus 3HaHUH 10 Teme
"IlocTOSIHHBIN AJIeKTpUYECKUil TOK"

170

PesepBHEIit ypok. O6001IIeHNE T
cucTeMaTu3alus 3Hanui o reme "Toku B
pa3nuyYHbIX cpenax”

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KITACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acos

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

B3aumopeiicTBue MOCTOSHHBIX MarHUTOB U
IIPOBOJAHHUKOB C TOKOM. MarHuTHoe MoJie.
I'unoreza Amnepa

Bexrop MaruutHON nHAyKuu. Ipuanmn
CyNEPNO3UIIMU MAarHUTHBIX ToJeH. JInHun
MarHuTHON MHAYKIINU

MarauTHOE 1oJie MPOBOJHUKA C TOKOM.
OmneIT OpcTena

Cuiia Amniepa, €€ HarpaBJIeHUE U MOYJIb

Pemnrenue 3anau

[Tpumenenue 3akoHa Amnepa.
DneKTpou3MepuTeNbHbIE TPUOOPHI

Cuna Jlopeniia, e€ HanpaBJIeHUE U MOIYIIb.
JIBr>keHue 3apsiKEHHOM YacCTHUIIbI B
OJIHOPOJIHOM MarHUTHOM I10JI€

Pemnrenue 3anau

PaGora cuinel Jlopenna

10

Pemrenue 3anau

11

Mar»auTtHoe 1oJie B BELIECTBE.
deppoMarHeTuky, napa- U InaMarHeTUK1

12

OcHOBHBIE CBOICTBA (heppOMarHeTHKOB.
[Tpumenenue peppoMarHeTHKOB




13

Pemrenue 3amaud mo teme "MaruutHoe noJe"

14 Pemenue 3amay 1o teme "Marautsoe nose"

15 SIBiIeHME NEKTPOMArHUTHOW UHAYKIWH.
[ToTok BekTOpa MarHUTHON MHIYKIIUHI

16 OJIC unayKumum

17 3aKOH 3JIEKTPOMAarHUTHOM UHYKIIUU
Qapanes

18 Buxpesoe snekrpuueckoe nosue. Toxku Oyko

19 OJIC uHAYKIMY B ABUKYIIUXCS
MTPOBOTHUKAX

20 Pemenue 3anau

21 [TpaBumo Jlenma

99 WNupykruBHocTs. Karymika HHIYKTUBHOCTH
B IIEIIM ITIOCTOSHHOI'O TOKa

93 SAsnenue camounaykuun. JJC
CaMOWHAYKITUU

24 DHeprusi MAarHUTHOTO MO KaTYILIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

25 Pemenue 3amau

26 O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "DnekTpoarnHamMuka"

97 KonTponbHas pabota mo reme
"OnekTpoauHaMuka'

28 Konebarenpuas cucrema. CBOOOIHEIC
koJnebanus1. ["'apmMoHMUecKkue KoeOanust

29 Kunematuueckoe U fUHaAMHYECKOE

OIMCaHME KOJIeOATEIbHBIX JBMOKEHHH




DHepreTudeckoe onucanue. BoiBoj
JTUHAMUAYECKOTO OMTMCAHUSI TAPMOHUYECKUX

30 KoJe0aHui U3 UX YHEPreTHUECKOTO U
KHHEMATHYECKOTO OMTUCAHUS

31 Amruntyna u $asza kosebaHuit
[lepuon u yacrora konedanuid. [lepuon
MaJIbIX CBOOOTHBIX KOJIeOaHUI

32 MaTeMaTHYECKOro MasTHHKA. [lepuon
CBOOOTHBIX KOJICOAHHH TIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Kosiebanus. BeiHy)aeHHbIe
Kosiebanus. Pezonanc

34 ABTOKOJICOAHUS

35 Pewenue 3amau

36 Ypok-koHpepeHus "MexaHndecKkue
KOJIeOaHHS B My3bIKAJIbHBIX HHCTPyMEHTax"

37 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 10
Teme "MexaHudeckue kojaebanus"

38 DNeKTPOMarHUTHHIE KOJEOAHMUS.
KonebartenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMILTATY BT

39 3apsiia KOHJIEHCATOpa C aMILTUTY 0 CHITBI
TOKa B K0JIe0ATEIbHOM KOHTYpE

40 3aKOH COXpaHEHHsI SHEPTUHU B UI€ATHHOM
KoJ1e0aTeIbHOM KOHTYpE
3aryxaroIue MeKTPOMarHUTHBIE

41 KoseOaHus. BeiHyX/1eHHbIE

OJICKTPOMArHuTHBIC KoJIeOaHus




[TepemenHsbIi TOK. Pe3ucrop u koHAEHCATOD

42 B I[ENIU IIEPEMEHHOTO TOKa

43 Karymika nHIyKTUBHOCTH B LI€TIN
MEPEMEHHOTO TOKa

44 3axoH OMa /17151 3JIEKTPUUECKOH LeTH
MIEPEMEHHOT0 TOKa
MomHOCTh EPEeMEHHOT0 TOKA.

45 AMIIIUTYHOE U IEUCTBYIOLIEE 3HAUECHUE
CHJIBI TOKA U HAMPSHKEHUS

46 Pe3onHaHC B 2J€KTpUYECKOM 1IeTTH

47 Pemenue 3amau
WneanbHblil TpancopmaTop.

48 [IpousBocTBO, IEpeaya u noTpedieHue
ANEKTPUYECKON IHEPIUU
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE

49 anekTpodHeprun. KymbTypa HCIoib30BaHUS
ANEKTPOIHEPTHH B TOBCETHEBHOM JKU3HU

50 Pemenue 3amau

51 Pemnrenue 3anau

59 O06o00611eHre U cucTeMaTu3alus 3HaHui| 110
TeMe "DIeKTpOMarHuTHbIEe Kojaebanus"

53 Mexannyeckne BOIHbI. XapaKTEPUCTUKU
MEXaHHYECKUX BOIH

54 CaolicTBa MEXaHUYECKHUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Wndpa3syk u ynerpassyk. [llymoBoe

3arpsA3HCHUC Opr)KaIOIJ_ICﬁ Cpeabl




57

Pemrenue 3anau

58

3JICKTpOMaFHI/ITHBIe BOJIHBEI. I/ISJIY'-ICHI/IC
QJICKTPOMArHMuTHBIX BOJIH

59

OHeprus MEeKTPOMarHuTHBIX BOJIH.
CBolicTBa 2IEKTPOMAarHUTHBIX BOJIH

60

[IIxana 31eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne AIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY

61

[TpuHLIUIBI PAAMOCBSI3U U TEJIEBUICHHUS.
Paguonokanus. D1eKTpOMarHUTHOE
3arps3HEHUE OKPYXKaIoLIeH cpe/ibl

62

KonTponpHas padota o teme "Konebanus
Y BOJIHBI"

63

Caert. 3aKOH IPSIMOJIMHENHOTO
pacIpocTpaHEeHUs CBETa

64

Pemenne 3ama4d Ha NPUMCHCHUC 3aKOHA
HpHMOJ’IHHGﬁHOFO pacipoCTpaHCHUA CBETa

65

Ortpaxenue ceera. [Iimockoe 3epkao.
Cdepuueckoe 3epkajio

66

[Tpenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN NTOKA3aTeIb MPEIOMIICHUS.
[TonHOe BHyTpeHHEE OTpaKeHHE.
[IpenenbHbIN Yo MOJIHOTO BHYTPEHHETO
OTpaXKEHUS

67

Pemenne 3aaa4 Ha IPUMCHCHUEC 3aKOHOB
OTpaXXCHUA U IMPEIIOMIICHHA CBETA

68

Xon mydel B mpusMe. /lucnepcus cBera.
CnoxHbIl cocTaB Oemoro ceeta. LlBer




JInH3bl. @OKYCHOE pacCTOsIHUE U

69 OIITUYECKAs CHJIa JIMH3BI

70 [TocTpoenue n3o0pakxeHui B IMH3aX U UX
cucTeMax. YBEJIMYECHUE JIMH3bI
Pemenue 3agau Ha moctpoeHue

71 M300pakeHMi, TOTY9aeMBbIX C TIOMOIIBIO
JIUH3

72 I'ma3 kak onTuYeckasi cuctema

73 Pemenue 3anayu. [Ipenensl npuMEeHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Jlucniepcus cBeTa

76 WuTepdepennms ceeta

77 KorepenTHbie UCTOYHUKU. Y CIIOBHS
HAOJI0ICHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Tpumenenue nHTEpPEpeHINN

80 Judpakmus cBeta

81 JudpakimonHas pemeTka. Y cioBue
HAOJTI0ICHUS TJIABHBIX MAKCMYMOB

82 Pemenue 3amau

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonsapuzanus cBera

84 Pemenue 3amau

85 CBeTOBBIC SIBIICHUS B TIPUPO/IE

86 O06o0011eHne U cucTeMaTu3alys 3HaHuH 110

Teme "Onruka"




87 KontponbHas padota mo teme «OnTHKa» 1
['paHuIbl IPUMEHUMOCTH KJIACCHYECKON

88 MEXaHHUKH. 3aKOHBI AIEKTPOJAUHAMUKH U 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 ITocTynatel cieruanbHOU TEOPUU 1
OTHOCHUTEIIbHOCTH
[IpocTpaHcTBEHHO-BPEMEHHON MHTEPBAIL.
[IpeobpazoBanus Jlopenma. Ycinosue

90 NPUIMHHOCTH. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMe][JICHHE BPEMEHH U
COKpAIIeHHE JUTUHbI

01 DHEPrust U UMITYJIEC PEISITUBUCTCKON 1
YaCTHUIIbI

92 CBsi3b Macchl C 3HEpPTrUel U UMITYJIbCOM 1
PENATUBUCTCKOMN YacTUIBI. DHEPTUS TIOKOS

93 PaBHOBECHOE TEIIIOBOE N3ITyYeHHE 1

94 3akoH cMereHust Bura 1

95 I'mnore3a M. [1nanka o kBaHTax. @OTOHBI 1

96 DHeprust 1 UMITYJIbC POTOHA 1

97 ®otoaddext. OnpiTol A. I'. Cronerosa. 1
3akoHbl poTorpdexTa

08 VYpasuenue DitnmreitHa s hotodddekra. 1
"Kpacnas rpanuna” ¢pororddexra

99 JHasnenue ceeta. OnbiThl I1. H. JIeOGeneBa

100 BonHoBbIe cBOlCTBa YacTuil
Bounbl nie bpoiind. [[nmuHa BosHBI 1€

101 Bpoiiist u pazmepbl 061acTH JIOKAIU3ALUT 1

JBUKYIIEHCS YaCTHIIBI




102

KopnyckynsipHO-BOJIHOBOM Tyanu3m

103 Judpakius 3JeKTPOHOB Ha KpHCTAIIaxX
Crennuka u3MepeHuii B MUKpOMHUDE.

104 CooTHolIeHUS HEOTIPEIEICHHOCTEH
I'eitzenbepra

105 Pemenue rpaduueckux 3agau

106 Pemenue pacueTHbBIX 3a1a4
Kontponbnas pabora o remam: "OCHOBBI

107 CTO", "KopmycKyJIsspHO-BOJIHOBOI
nyanuszm"

108 OMBITHI IO UCCIIEIOBAHUIO CTPOCHUS aTOMA.
[TnanerapHas mozens atoma Pesepdopaa

109 [Toctynarsr bopa

110 Buasl cnexktpoB. CriekTp ypoBHEH SHEPTUH
aToMa BoJI0poza

111 CrioHTaHHOE U BBIHYX/IEHHOE U3JIy4YeHHe
CBeTa

112 Jlazep
Hyxnonnas monens sigpa I eiizenoepra-

113 NBanenko. 3apsi 1 MacCOBOE YHCIIO SApA.
N3oTonel. PagnoaktuBHOCTH
3aKoH paln0aKTUBHOTO pacmana. CBoicTBa

114 MOHHU3UPYIOUIETO U3TyYeHUs. Brnusnue
PaMOAKTUBHOCTH Ha )KHBBIE OPTaHU3MBI.
Josumerpus
DHeprus CBs3M HYKJIOHOB B sifipe. SaepHbie

115 cuibl. JledexT maccsl siapa. SnepHsie

peakuuu. Snepusie peaktopsl. [Ipodaembl




YHOpaBId€MOIo TCpMOAACPHOI0O CHHTE3a.
DKOJIOTHYECKHUE ACITEKThI Pa3BUTHUA ;mepHoﬁ
OHEPICTUKU

116

MeTo bl perucTpanyy U UCCIICJOBAHUS
JJIEMEHTapHbIX YacTull. OyH1aMEeHTaJIbHbBIE
B3aUMOJCUCTBUA. bapuoHbl, ME30HBI U
nentoHsl. [IpencraBinenne o CtannapTHON
Mozenu. KBapk-rirooHHas Mozienb aJpoHOB

117

®usuka 3a npeaenamu CTaHIapTHOU
Mozenu. TéMHas matepusi U TEMHas
sHeprus. EnuacTBO hrzndeckoil KapTHHBI
Mupa

118

Dtarnbl pa3BUTHUS ACTPOHOMUU. 3HAYCHHE
aCTPOHOMHHU

119

[TpruMeHUMOCTH 3aKOHOB (PU3UKH IS
O0BSICHEHHS IPUPOJIBI KOCMHUYECKHUX
00BEKTOB. MEeTO/IbI aCTPOHOMHUYECKUX
HCClIeIOBaHNH

120

COBpeMeHHI)Ie OIITUYCCKUE TCIICCKOIIbI,
PaaruOTCICCKOIII, BHeaTMOC(bepHaﬂ
ACTPOHOMUA

121

Bun 3B¢31H0r0 HebGa. Co3Besnus, sipKue
3BE3/1bl, TUTAHETHI, UX BUJUMOE IBHKEHUE

122

Comnueunas cucrema. Comuue. ComHeynas
aKTUBHOCTb. McTounuk sneprun ConHia u
3BE3]Q

123

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "creKTpaabHBIA KJIAcC —




CBETUMOCTE"

124

3B63,I[I>I rJIaBHOM IIOCJICA0BATCIBHOCTHU

125

Bnytpennee ctpoenue 38¢31. COBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU 1
sporonny CoJtHIIa U 3BE3/1. DTaIlbl )KU3HU
3BE31

126

Muneunsiii [1yte — Hama I'anaktuka. Tunsl
raJlakTUK. YepHBbIE ABIPHI B AIpaxX ralaKTUK

127

Bcenennas. Pacuinpenue Beenennoil. 3akoH
Xab6ua. Teopust bonbiioro B3peiBa.
PenukToBO€ n3nyuenue

128

MacmraGHas cTpykTypa BeeneHHoi.
Meraranaktuka

129

Hepemi¢nnsie mpobieMbl aCTpOHOMUH

130

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnegoBaHre MAarHUTHOTO TTOJIST
MMOCTOSIHHBIX MarHUTOB' WJIH
"WUccnenoBanue CBOMCTB
¢deppomaruetnkos" unu "HccnenoBanue
JIEUCTBUS IOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM"

131

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue cunel Amnepa" uinm "N3ydenue
3aBUCHUMOCTH CHJIBI AMIIepa OT CHJIbI TOKa"
unu "OnpeneneHne MarHUTHOW MHIYKIUU
Ha OCHOBE U3MepeHus cuibl AMriepa"

132

Pu3nYecKuil MPaKTUKYM I10 TEME
"HccnegoBaHue IBIEHUS




3JIEKTPOMArHUTHON UHIYKUIMH" UITH
"OnpeneneHne MHAYKIIMA BUXPEBOTO
MarHuTHOTO ITOJIA"

133

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBaHue siBJICHUS CAMOUMHIYKIIMK"
niu "COopka MOJIENH ANEKTPOMarHuTHOTO
reHeparopa"

134

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue neproia CBOOOHBIX
KoJie0aHU HUTSHOTO U MIPYKUHHOTO
MasATHUKOB"

135

Ou3nYecKuil MPaKTUKyM I10 TEME
"[Ipeobpa3oBaHue SHEPTUU B MPYKUHHOM
MasTHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue NepeMEHHOr0 TOKa 4epe3
IIOCJIEZI0BATENBHO COEIUHEHHBIE
KOHJICHCATOP, KaTyLIKY U pe3ucTop” win
"HccnenoBanue paboThl HCTOYHUKOB CBETA
B LIENIU IEPEMEHHOTO TOKA"

137

Du3HUeCcKUil IPAKTUKYM I10 TEME
"N3y4yeHne napaMeTpoB 3ByKOBON BOJIHBI"

138

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mepeHue nokasaTesis IpeaoMIICHUs
crexna" win "[lonyyenue nso0paxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla ¥ JINH3bI"

139

Pu3nYeCKUil MPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha puMepe




x)uakux uH3)" wim "3mepenue
(OKYCHOTO pacCTOSHUS PACCEUBAIOIINX
nuH3"

140

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenue nudpakunu, tHTephepeHInH
Y MoJisipu3anuu cpera'

141

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneseHue UMMYJabca U SHEPTUHU
peNATUBUCTCKUX YacTull (o gororpadusm
TPEKOB 3aPsDKEHHBIX YaCTUIl B MATHUTHOM
nose)"

142

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [lnanka Ha
ocHOBe uccienoBanus Goroddexra” uim
"HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA
4yepe3 CBETOANO OT HallpshKEHU "

143

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue cekTpa pa3peskeHHOTO
aTOMapHOI0 BOAOPOJa U U3MEPEHUE
nocrostHHOM Punbepra”

144

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBanue paanoakTUBHOTO (OHA C
MCIOJIb30BaHUEM JI03UMETpa" WIn
"N3y4yeHne moraomneHus 6erTa-4acTuly
ammoMuHuEeM"

145

Pu3NYeCcKUil IPAKTUKYM IO TEME
"HabmromeHus 38€30HOT0 Heba
HEBOOPYKEHHBIM I'JIa30M C UCIOIb30BAaHUEM
KOMIIBIOTEPHBIX TPUIIOKEHUN 11




OTIpe/IeIICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiymapus 1 sipkue
3B&361" uau "HabmroeHus B TeJIeCKOI
JlyHbl, IaHET, TYMAHHOCTEHN U 3BE3AHBIX
CKOILICHHT"

146

O06o001IeHre U cucTeMaTU3alus 3HaHUH.
Ponb pusuku u actpoHomuu B
HKOHOMMYECKOM, TEXHOJIOTHYECKOH,
COIIMAIBHOW 1 ATHYECKOM chepax
JESTEIILHOCTH YEIIOBEKA

147

O06001IEHYE U CUCTEMATU3ALUS 3HAHUMA.
Poib ¥ MeCTO (PM3UKU M aCTPOHOMHUU B
COBPEMCHHOM HayYHOH KapTHHE MUPa

148

O06o0u1ieHre 1 cucTeMaTH3alysl 3HaHui.
Poins dpusnuaeckoii Teopun B GOpMUPOBAHUN
Mpe/ICTaBICHUH 0 PU3NYECKON KapTUHE
MUpa, MECTO (PU3NIECKON KapTUHBI MHPA B
00IIeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJCTABICHUN O TIPUPOJIE

149

O000IIIEHNE U CUCTEMATHU3AIINS 3HAHUH 110
Teme "Kunemaruka"

150

O00011IeHME ¥ cUCTEMAaTH3alUs 3HAHUI 110
Tteme "Kunematuka"

151

O06001IeHre 1 cUCTEMaTH3alus 3HAHNUH 110
teme "JIluHamuka"

152

O0001IeHre 1 cUcTeEMaTH3aus 3HAHNUH 110
teme "Craruka TBEpAOro Tena'




153

O06o001IeHre U cucTeMaTU3alus 3HaHUH 110
Teme "3aKOHbI COXPAaHECHHS B MEXaHHUKE"

154

O060011eHrEe ¥ cUCTeEMaTH3alus 3HAaHUHI 110
Teme "OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON
Teopun"

155

O000111eH1E ¥ CUCTEMATHU3AaIMs 3HAHUHN 110
teMe "Tepmoaunamuka. TeraoBsie
MamIuHb"

156

O000111eHME U CUCTEMATHU3aIMs 3HAHUN 110
Teme "ArperatHbie COCTOSIHUS BEIIECTBA.
dazoBble Iepexo/pl"

157

O0600611eHre U cucTeMaTu3alus 3HaHUu# 10
Teme "DnekTpuueckoe mose"

158

O0o01IeHre ¥ cucTeMaTU3alus 3HaHUH 110
teme "TlocTOSIHHBIN AeKTpUUECKUuid TOK"

159

O00011IeHNE U CUCTEMATHU3aIHs 3HAHUN 110
teMe "Toku B pa3nnyHbIX cpeaax”

160

O0001IeHre 1 cUCTEMaTH3alUs 3HAHUH 110
TeMe "MarautHoe noie"

161

PesepubIil ypok. O6006111eHIE 1
CHCTEMAaTHU3allMsl 3HAHHH 110 TEME
"JJeKTpOMarHuTHas HHIYKIUs"

162

PesepBHelit ypok. O60011IeHNE 1
cUcTeMaTu3alus 3HaHU 110 TEME
"Mexannyeckue Koneoanus"

163

PesepBHrIit ypok. O6001IeHNE 1
CHCTEMaTHU3allUs 3HAHHI TI0 TeMe
"JyIeKTpOMarHuTHEIE KojaebaHus"




164

PesepBHbIil ypok. O6006111IeHIE 1
CUCTEeMaTH3alMsl 3HaHUM 110 TeMe
"MexaHUUYEeCKUE U AJIEKTPOMArHUTHBIE
BOJIHBI"

165

PesepBHbIil ypok. O6001IeHIE 1
cucTeMaru3anus 3HaHui no reMe "Onruxa"

166

PesepBHbIit ypok. O6001IeHNE T
cucreMaru3anus 3HaHui no teMe "OCHOBEI

CTO"

167

PesepBHeIi ypok. O000IICHHE 1
CHCTeMaTH3alus 3HaHUH 10 TeMe
"KopnyckynsipHO-BOIHOBOM Jyanu3m"

168

PesepBHeIit ypok. O000IICHHE 1
cucTeMaTusanus 3Haguii mo reMme "dusuka
aroma"

169

PezepBHblit ypok. O6o011eHuE U
cHcTeMaTHu3alus 3HaHui 1mo teme "duznka
ATOMHOTO sI/Ipa M 3JIEMEHTAPHBIX YacTHIl"

170

PesepBHbIit ypok. O6001IeHNE U
CHCTeMaTH3alus 3HaHHUH 110 TeMe
"OnemeHTh! acTpopu3uKu"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




AOKYMEHT NOANMUCAH
3J/IEKTPOHHOMU Mo 4nucoeto

CBEAEHUA O CEPTU®UKATE 301

CepTtudukat 460837604057956529703830632163952415623550190415
Bnagenel| MpuwkuHa JTiogMuna MBaHoBHa

Jencteutened C 13.10.2023 no 12.10.2024




