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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3uke Ha YpOBHE CpeAaHero oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHHH W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOW oOpa3oBarenbHOM mporpammsbl, npeactaBieHHsix B ®I'OC COO, a
Takxke ¢ yd€toMm ¢enepaibHoi pabodeil mporpammbl BocnuTaHus U KoHieniuu
npenoaaBanus yaeOHoro npeamera «Du3uka» B 00pa3oBaTeNbHBIX OPTaHU3AINAX
Poccuiickoit ~ ®enepanuu,  peaNu3yOMMX  OCHOBHbIE  00pa3oBaTEIbHbIE
MIPOTPAMMBI.

[Iporpamma no ¢usuke onpesenser o0s3aTeIbHOE MPEIMETHOE COIePKAHUE,
YCTaHABIMBAET PEKOMEHYEMYIO MOCIIeIOBATEIbHOCTh N3YYCHHSI TEM U Pa3fesioB
y4e0HOro TmpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOTrO Tpollecca, BO3PACTHBIX OCOOCHHOCTEH  OOyYaroIIMXCA.
[Iporpamma mo ¢usuke naér npeacTaBiIeHUE O UENSIX, COAEP)KaHUM, OOIIeH
cTpaTerud OOy4YeHHs, BOCIHTAaHUS M Pa3BUTHA OOYYAIOUIUXCA CpPEACTBAMHU
ydyebHoro npeamera «duznka» Ha yriayoJIEHHOM YPOBHE.

Nzyuyenue kypca (PU3MKHU YTIIyOJIEHHOTO YpPOBHS IO3BOJISET pealn30BaTh
3a/1la4u MPOPECCUOHAIILHON OPHEHTAIIMH, HAIPABJICHO HA CO3/IaHUE YCIOBUM IS
NPOSIBIICHUSI CBOMX HWHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaXKIbIM
oOy4arommmcsi, KOTOpble HEOOXOIMMBI MJid MPOAOLKEHHS oOpa3oBaHUs B
opraHu3anusx npodeccHOoHaTBLHOTO O00pa3oBaHUs IO PA3IUYHBIM  (UZHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBLHOCTSIM.

B mporpamme mo ¢usmke ompeAensioTcs IIAaHUPYEMbIe pe3yJbTaThl
OCBOEHUS Kypca (PU3UKHU Ha YPOBHE CPEJIHETO 00IIEero 00pa3oBaHus: TUYHOCTHEIE,
MeTanpeaMeTHbIE, IMpeaMeTHble (Ha  yriyonéHHoMm  ypoBHe).  Hayuso-
METOJIOJIOTHYECKON OCHOBOWM It  pa3pabOTKM TpeOOBaHMW K JUYHOCTHBIM,
METamnpeMETHBIM H TPEAMETHBIM pe3yJbTaTaM OOYyYaloOlIUXCs, OCBOMBIIHNX
nporpaMmy 1o (U3MKE Ha YypOBHE CpeAHero oO0mero o0pa3oBaHus Ha
yrayO0nEHHOM YPOBHE, SIBIISIETCS] CUCTEMHO-/I€ATEIbHOCTHBINA MOIXO/.

[Iporpamma 1o Gpu3MKe BKIIOYALT:

IUTAHUPYEMBIE Pe3yJlbTaThl OCBOEHHUS Kypca GU3HKH Ha yriyOn€HHOM
YpOBHE, B TOM YHKCJI€ MMPEAMETHBIE PE3YJIbTATHI 110 To1aM 00yYeHUS;

coJiepkaHue yuyeOHoro npeamera « @u3uka» mo rogam o0ydeHHs..

[Iporpamma 1o Qu3uke HMEeT NPUMEPHBIH XapakTep U MOXKET ObITh
MCIIONIb30BaHa YUYUTEISAMHU (DU3HUKH JIJIS1 COCTABICHHS CBOMX PAOOYHX IIPOrpamMM.

[IporpaMMa mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATUBY YUHUTENECH U
MPEIOCTABISAET BO3MOXHOCTH [UISl peaju3allid Pa3TUYHBIX METOJUYECKUX
MOJIX0JIOB K TMpernojaBaHui0 (U3UKKA Ha YrIyOJIEHHOM YpOBHE MpPU YCIOBHH
COXpaHEeHUs 00s3aTeTbHOM YaCTH COACPIKaHUS Kypca.



du3nka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPHUPOABI, BBICTyIAs B
KayecTBe y4eOHOTO MpeIMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMI 00 okpy:karomiem mupe. [lIkonbHbIN Kypc PU3MKK — CUCTEMOOOPa3yIOIIHii
JUISL €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJBKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBICHHM, HM3y4aeMbIX XHUMHEH, OHOJIOTHCH,
¢dbusnyeckoir reorpadueld W acTpoHomHein. lMcrmonp3oBaHME U aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpENeNWIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe >SHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, NOJIyYEHHsT HOBBIX MAaTEpHaJOB C 3aJaHHBIMM CBOWCTBaMHU. M3ydenue
(GU3MKKM BHOCUT OCHOBHOM BKJIaJ] B (GOPMHUPOBAHUE ECTECTBEHHO-HAYYHOMU
KapTUHBI MHUpa oOyuyaroiierocsi, B GOpMHUpPOBAHUE YMEHUN NPUMEHSATh HAYYHbBIN
METO/1 MIO3HAHMSI IPU BBIITOJIHEHUH UMM YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca (pu3uku Ha ypOBHE CpeIHETr0 OOIIero 0Opa3oBaHus MOJIOKEH
psAI UAEH, KOTOPbIE MOYKHO PACCMATpUBaTh KAK MPUHLIHUIIBI €M0 OCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUHM C HEW KypC SIBISETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoea zenepanuszayuu. B coOTBEeTCTBUU C HeW MaTepuan Kypca (U3UKA
o0OBeMHEH BOKPYr (u3nyeckux Teopuid. Beaymum B Kypce sBisieTcs
(bopMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
T0JIE.

Hoea cymanumapuzayuu. EE peanuzanus NPEeANoJiaracT HUCIOIb30BaHUE
TYMAaHUTAPHOTO TNOTEHIHala (PU3NYECKON HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3ukn ¢ pa3BuTMEM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMU M 3KOJOTMUYECKUMHU MPOOIEMaAMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc dbusuku yrnmyOoaéHHOTO ypoBHS
MPEANOIIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTMYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpu »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUNA U COBPEMEHHBbIE TEXHHUYECKHUE YCTpOMCTBa, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyercs TMNOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KaHMsl, TOCBSIIEHHBIX SKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJIOTUHM, a TaKKe OOCYKICHHS
po0JieM palioOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMUECKONU 0€30MaCHOCTH.

OcBoeHME cojiepKaHUs MPOTPAMMBI 110 (PU3UKE JOJHDKHO OBITH MMOCTPOCHO HA
MPUHIUIAX CUCTEMHO-AEATENBHOCTHOIO noaxona. Jns Gusuku peanusanus 3TUX
MPUHILIUIIOB 0a3upyeTcsl Ha UCIIOJIb30BAHUU CAMOCTOATEIBHOIO KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoEero Qakropa yudeOHoro mpouecca. ns yroyOnéHHOro
YPOBHS — O3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHUYECKOIO OSKCIIEPUMEHTA,



BKJIIOUAIOLIETO (DPOHTAJIbHbIE YUYEHHUYECKHUE ONBITHI MPH HU3YYEHUU HOBOTO
MaTepuaia, JabopatopHbie paboThl U pabOThl pakTUKyMa. [Ipu 3TOM BO3ZMOMKHBI
JBa crnocoba peanuzanuu (PU3MYECKOrO0 TNpakTUKymMa. B  mepBoM ciyyae
MPaKTUKyM HpoBoAuTcs aubo B koHUe 10 u 11 kmaccos, 1mubo mociie nepBoro u
BTOPOTO TOJIYTOJUN B KaXJIOM M3 OTHUX KiIaccoB. Bropoi cmocod — 3To
UHTErpalus paboT MNpakTUKyMa B CHCTEMY JIa0OpaTOpHBIX paldOT, KOTOpHIE
MPOBOAATCS B Ipoliecce u3yueHus paszaena (temsl). Ilpu sTom mox pabotamu
MPaKTUKyMa MOHMMAETCS] CaMOCTOSITENIbBHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOIAUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOT0 BIIa O€3 MOIAaroBOil HHCTPYKIIHH.

B nmporpamme mo (Qusuke cHUCTeMa YYEHHUYECKOTO JKCIEPUMEHTA,
7a0b0paTOpHBIX padOT M MPaKTUKyMa Npe/CTaBlieHa €IUHbIM IepedHeM. Buioop
TEMATUKU JUIS 3TUX BUJOB YUYCHHYECKUX MPAKTUYECKUX PaOOT OCYIIECTBIIACTCS
y4acTHUKaMU 00pa30BaTeIbHOrO Mpolecca UCXOAsl U3 0COOEHHOCTEN MOYyPOYHOTO
IUTAHUPOBAaHUA W OcCHamleHusi kabuHera ¢usuku. Ilpu sToM obecneunBaercs
OBIIJICHHE OOYYAlOIIMMHCS YMEHHUSMH TPOBOAWTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHUs], UCCIAEAOBaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH M IOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE YAENSETCS PEHICHUI0 PAcYETHBIX M KauyeCTBEHHBIX
3anay. Ilpu 3TOM AJig pacu€THBIX 3a/ay NPUOPUTETOM SIBISIOTCS 3aJaud C SIBHO
3aJlaHHOM U HESIBHO 3a/IaHHOM (PU3NYECKOM MOJENbIO, MMO3BOJSIOIINE MPUMEHSTh
M3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOIO paszjena Kypca, Tak U
UHTETpUpys MPUMEHEHHUE 3HAHUM W3 pa3HbIX pasfienoB. [ kauecTBEHHBIX 3a7a4
MPUOPUTETOM SABIISIIOTCS 3aJaHusi Ha OOBACHEHHME/NpPE/CKa3aHUE MPOTEKAHMS
(U3MYECKUX SBJIECHUN U MPOILIECCOB B OKPYXKAIOIIEH KU3HHU, TpeOyrolue BoIOOpa
buznyecKoil MOAeN AJIsi CUTYalluu MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepualbHO-
TEXHUUYECKOMY OOECIICUCHHIO Y4eOHOTo IMpolecca Kypc (U3NKUA YrTyOJEHHOTO
YPOBHS Ha YPOBHE CpeaHEro o0Iero o0pa3oBaHus JOJKEH U3ydaThCs B YCIOBHUAX
npeaMeTHoro kabunHera. B kaOuHeTe (U3MKU JODKHO OBITH HEOOXOIUMOE
nabopaTopHoe O0O0OpYyJIOBaHUE JUIsl BBIMOJHEHHUS YKa3aHHBIX B MPOrpaMMeE I10
(bu3MKEe YYEHUYECKUX OIBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMOHCTpalmoHHOEe  000pyAoBaHHEe (OpMHpPYEeTCs B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIbHOM JIOCTATOYHOCTM UM  O0OECIeUHMBAaeT IOCTAHOBKY
MEPEYUCIICHHBIX B TporpaMme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpAIMid st
UCCIICIOBAHMSI ~M3yYaeMbIX SIBICHHH W  TPOILECCOB, OMIUPUYECKUX |
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 000pynOBaHHE JII YYEHHYECKUX MPAKTHUYECKUX padboT
dbopmupyeTcss B BUJE TEMATUYECKUX KOMILUIEKTOB M OOECIEUMBAETCA B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydalmwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTopHOTO O00OPYNOBAHUS JIOMKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE IIU(POBBIX JIa0OPATOPUIA.

OCHOBHBIMHU TIEJIIMH H3y4eHUS] PUZUKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

dbopMupOoBaHHE HHTEpPeca M CTpPEeMJIEHHS OOy4YaroluXcsi K HaydHOMY
W3YYCHUIO TPHUPOMABI, Ppa3BUTHE WX HHTCIUIGKTYaJIbHBIX W  TBOPYECKUX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE TMO3HaHUS U (popMuUpOBaHHE
HCCJIE0BATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa M3yYEHHUsS OCHOB
CTpOEHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dhopMupOBaHUE YMEHUI OOBSCHATH SBICHUS C UCIIOIb30BAaHUEM (PHU3UIECKUX
3HAaHUW W HAyYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O PO (DU3UKH JUIS Pa3BUTUSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyrmieit
npodeCCUOHAILHON  JIeATEIbHOCTH, CBS3aHHBIX C (U3MKOH, IIOATOTOBKA K
JabHEHIIIeMy 00yYCHHIO B ’TOM HAIpPaBIICHUU.

JlocTmkeHne ATUX Ieliell 00ecreunBaeTcs perieHueM CIeAyIomuX 3a1a4 B
Iporiecce M3ydeHus Kypca (GU3UKH Ha YPOBHE CpeTHEro o0Iero oopa3oBaHusI:

npuoOpeTeHre CUCTeMbI 3HAHUN 00 OO0HMX (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOPHUAX,  BKIIOYAs  MEXaHWKY,  MOJEKYIIpHyl  (H3uKy,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY W DJIEMEHTHI aCTPOPU3HKHY;

dbopMHUpOBaHNE YMEHHI MMPUMEHSATh TEOPETUUECKNE 3HAHUS JJI O0BICHEHHUS
(bU3UYECKUX SBJIECHUM B TMPUPOJAE M ISl NPUHATHUS TPAKTUUECKUX DPEIICHUN B
MMOBCEJIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pPa3IUYHBIX 3adad C SBHO 3aJaHHOU
(bu3nYecKoil MOJENbI0, 3a/lay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIbHOE CO3JIaHHE
(dbu3nYeckol MoJeNy, aJeKBAaTHOM YCJIOBHSAM 3aJadyd, B TOM 4YHCIE 3ajad
WHXEHEPHOTO XapaKTepa,;

MOHMMaHue (U3NYECKMX OCHOB W TPHUHIIUIOB JACHCTBUS TEXHUYECCKUX
YCTPOWCTB U TEXHOJIOTUYECKHUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOUIYIO CPENY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHHWS U TIPOBEACHUS
(U3MYECKUX OKCIEPUMEHTOB, aHalIW3a W HHTEpPHpeTanuu  WHGOPMAIIUH,
OTIPEIEIICHNS TOCTOBEPHOCTH MOTYIEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM I PAa3BUTUS YMEHUW MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOMU JIEATEIIbHOCTH;



pasBuTHE MHTEpeca K chepam nmpodecCuOHATBHON JAESITEIbHOCTH, CBSI3aHHON
¢ (PU3UKOM.

B cootrBerctBun ¢ TtpeboBanusimu PI'OC COO yrinyOn€HHBIN ypOBEHb
u3ydeHus yueOHoro mnpenmera «®Ddusmkay Ha ypOBHE CpeAHEro O0O0IIero
oOpa3oBaHUs BBIOMpAETCS OOYYAIONIUMUCS, I[UIAHUPYIOMIUMU TPOJIODKCHHE
o0pa30BaHus 10 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPODUIIAL.

Ha uzyuenue ¢pusuku (yriayOiaEHHbIM ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus orBoauTcst 340 vyacos: B 10 knacce — 170 yacoB (5 yacoB B HEZEIIO),
B 11 kimacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeyeHb JIa0OpaTOPHBIX M
MPAKTUYECKUX palbOT SBISICTCS PEKOMEHJOBAHHBIM, YYHTENIb JelaeT BHIOOP
MpOBEACHMUsT JTa0OPATOPHBIX pPadOT H OMBITOB C YYETOM HMHIAWBHUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSI.



COILEPKXAHUE OBYYEHUA
10 KUIACC

Paszpnesn 1. HayuHblii MeTOX O3HAHMS IPUPO/BI.

®dwusuka — pyHIaMeHTallbHas HayKa o mpupoje. Hayuynsiit MeToq mo3HaHus U
METO/JIbl UCCIeI0BAaHUS (UZNYECKUX SIBIICHUH.

DOKCHepUMEHT U Teopus B Ipoliecce Mo3HaHus npupoiasl. Habmonenue u
AKCIIEPUMEHT B (pU3UKe.

Croco6b1  m3MepeHnsi (U3NYECKUX BEIWYMH (QHAJOTOBBIE M IU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuit  (GU3MYECKUX  BeJIUYUH  (aOcoiroTHasT |
OTHOCHUTEJIbHAS).

MonenupoBanue (uU3NYECKUX SBICHUNA M MPOIECCOB (MaTepuaabHas TOUKa,
abCONIIOTHO TBEPAOE TeNlo, HJealbHasl >KUIKOCTb, HJCAIbHBIA TIa3, TOYEUHBIH
3apsn). I'nnore3a. @U3NYECKHl 3aKOH, TPAHULBI €r0 MPUMEHUMOCTH. Du3nyeckas
TEOpHs.

Ponbe u Mecto ¢u3uku B GOPMUPOBAHUU COBPEMEHHOM HAyYHON KapTHHBI
MHpa, B IPAKTUYECKOUN EATEIBHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npAKmMuKym.

N3mepeHne cuiibl TOKAa W HampsDKEHUS B LIETHA TOCTOSTHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ 1u(poBoi adoparopueit mo duszuke. [Ipumepsl uzmMepeHus
(bU3HYECKUX BEJIMYUH MIPU MOMOIIN KOMIIBIOTEPHBIX JATUUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanundeckoe aBrxeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JABUKECHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHONl TOYKHM, €ro IMNPOEKUUH HAa OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepHalbHOW TOYKH, MX MNPOEKIHMH HAa OCH CHUCTEMBbl KOOPIMHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTEPUATbHON TOYKH OT BPEMEHH U UX
rpaduku.

CBoOomHOe manmeHue. YcCKopeHue CcBOOOAHOTO TaacHus. JIBuKeHUE Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOpPJMHAT, CKOPOCTH H
YCKOPEHHMsI MaTepUaIbHON TOYKH OT BPEMEHU U UX IpauKu.



KpuBonunenHoe  nBmkeHue. [IBHKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHasi ckopocTh. [lepumon m vacrora oOpalieHws.
LlenTpocTpeMuTenbHOe (HOPMaIbHOE), KacaTelbHOE (TaHM€HIMAIbHOE) U TOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHu4yeckre yCTpOIICTBA W TEXHOJOTHMYECKHUE MPOIECChl: CHUIOMETD,
IBWKCHUE CHApsAOB, LEINHbIE, LIECTEpEHYAThIE U PEMEHHBIE MEepeayu,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WITIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JBUKCHMUS.

CnocoObI UccliefOBaHUs IBUKEHUN.

Nnnmroctpanuus npeaenbHOro nepexoia i N3MEPEHHe MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBaHme ABUKEHUM ¢ HCIIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOnronenne nBWKeHHS Teja, OPOIIEHHOrO TMOJA YIJoM K TOPU3OHTY H
TOPU30HTAIBHO.

Hanpapnenue CKOpoCcTu Npu ABUKEHUH 1O OKPYKHOCTH.

[IpeoOpa3zoBaHue yriioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUNA, CKOPOCTEN IABMXKEHHUS OJTHOTO M TOTO XK€
TeJa B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomot, nPAKMUKYM.

N3ydeHre HEPABHOMEPHOTO ABMKEHHS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenre yckopeHus MpU NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TTIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH NIYTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JIBI>KCHUH.

WN3mepeHne  ycKOpeHUss ~ CBOOOJHOro  maAeHWs  (PEKOMEHIOBAHO
WCITIOJIb30BaHuE IU(GPOBOI TabOpaTOpUN).

N3yuenue pABWKeHHS Tena, OpOIIEHHOro Topu3oHTanbHO. [IpoBepka
TUIOTE3bl O TIPSMOW MPOMOPUHUOHATIBHOW 3aBUCUMOCTH MEXIY JAIbHOCTHIO
MOJIETa U HAYAJIbHOW CKOPOCTBIO TENA.

N3ydeHne JBHXKEHUS Tella MO OKPYKHOCTHM C IOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepUojia OOpallleHHs] KOHUYECKOro MasiTHUKA
OT €ro MmapaMeTpoB.

Tema 2. /lunamuxa.



ITepBeii 3akoH HproroHa. HMHepumanbHble cuctemsl otcuéta. [IpuHnumn
oTHocuTenbHOCTH ['anunes. HemHepuuanbHble CHCTEMBI OTCYETA (OINpENEIICHUE,
IPUMEDPBHI).

Macca tena. Cuna. [IpyHnun cynepno3unuu Cuil.

Bropoii 3akoH HeroToHa a1st MatepuaibHONU TOYKH.

Tpernii 3ak0H Hbr0TOHA 1UIs1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHMPHOTO TATOTEHUS. OKBUBAJICHTHOCTh T'PaBUTALMOHHOW U
WHEPTHOM MACCBI.

Cuna TskecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO TMAJ€HUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckor IMMPOTHL. JIBHOKeHHE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec tema, nBuKymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Ttpenue. Cuila TPEHHSI CKOJBXKEHUS M Cujla TPEHUs
nokos. Koaddurmuent tpenus. Cuiia CONPOTUBICHUS TPU ABMIKCHHHM Tejla B
KUJIKOCTHU WJIH rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JBUKEHUSL.

Hasnenue. ['mapocratuueckoe napienue. Cuina Apxumena.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: MOAIINUITHUKH,
JIBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGmronenune nBuKeHUs TNl B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMAaX
OTCU€Ta.

ITpuHIMIT OTHOCUTEIBHOCTH.

Kauenne naByx UWIMHAPOB WM IIAPOB PA3HOM MACChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOJCHCTBYIOUIEH  MPWIOKEHHBIX K TeIy CUI C
MPOM3BEICHUEM MACChI T€JIa HA €r0 YCKOPEHUE B MHEPIIMATIbHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIINUX B PE3yJIbTATE B3aUMOJICVCTBHS TEIL.

HN3mepenune macc no B3anMO/ICUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

[lenTpoOeKHbIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSL.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKMUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJ IPU JABMXKEHUHM OpycKa MO HAKJIOHHOM
TJTOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCUMOCTH BPEMEHM JBMKEHUS Opycka TI0
HAKJIOHHOM IIJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccenenoBanne 3aBUCHMOCTH CWIJI YIIPYIOCTH, BO3HHMKAIOIIUX B IPYKUHE U
pPE3UHOBOM 00pasiie, OT UX JAehOopMaIIHH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON 4Yepe3
NErKui OJIOK.

N3mepenne kodduimenta TpeHHs MO BETUYHHE YTIIOBOTO KoddduimeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanue nBHKeHHUsI OpycKa MO HAKIOHHOM IUIOCKOCTU € EPEMEHHBIM
KO3 PUIIMEHTOM TPEHUSI.

N3ydenne nBuKEHUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHO TBEpAOe Teno. IlocTtymaTenbHOe M BpallaTeIbHOE IBUKEHUE
TBEpHOro Tena. MOMEHT CHIIbl OTHOCHUTENBHO OCH BpaumieHus. llnedo cuibl
CrnoxxeHue cuil, IPUII0KEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3InuHOe PAaBHOBECHE.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCH: KPOHILITEWH,
CTPOMTEJIBHBIM KpPaH, peIIETUaThle KOHCTPYKIIUH.

JHemoncmpayuu.

YcnoBUs paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomot, nPAKMUKYM.

UccnenoBanre yCIOBHII paBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpALLCHUS.

KoHcTpynpoBaHHne KpOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTHU TBEPAOTO TENA, UMEIOIIETO ITUIOIIAb ONIOPBI.

Tema 4. 3axkonvt coxpanenus e mexanuke.

Nmnynec MaTepruanbHON TOYKH, CUCTEMBI MaTepUalIbHBIX TOYEK. LeHTp mace
CHUCTEMBI MATEPHUAIIBHBIX TOUEK. Teopema 0 IBMKEHUM LIEHTpa Macc.

NMmysibe cWIIbl 1 N3MEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBH)KEHHUE.

MoMeHT umIynbca MaTepHAbHOW TOYKM. lIpeacraBneHne o coxpaHeHHH
MOMEHTAa UMITYJIbCA B UEHTPAIBHBIX MOJISX.

PaGorta cuipl HA MamoM U Ha KOHEYHOM mepemenieHuu. ['paduueckoe
MpeICTaBICHUE PaOOThI CHIIBI.

MOIIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOM SHEPIUU MaTepUaJIbHON TOUKHU.



[lorenuuanbHple W HENOTEHUHMANbHbIE CUibl. [loTeHUManbHAs 3HEPrus.
[ToTenmmanbHas sHeprust ynpyro nepopmupoBaHHou npyxkuHbl. [loTeHmanbHas
DHEPIus Tena B OJHOPOJHOM IpaBUTALMOHHOM moje. [loreHnumanbHas sHeprus
Teja B TPABUTALIMOHHOM I10JI€ OJTHOPOJHOrO Iapa (BHYTpU W BHE Iiapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThsi KOCMHUYECKast CKOPOCTb.

Cs3b  pabOThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM MEXaHMYECKOU
DHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKOW JHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymnm i HWACaTbHOM KUJIKOCTH KaK CJIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHuyeckne yCTpOWCTBAa U TEXHOJOTHMUECKUE MPOLECCHI: JIBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHUCTOJNET, TUPOCKON, (PUrypHOE KaTaHuUE Ha
KOHBKaXx.

Jemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

HN3mepenne MOIITHOCTH CHUJTBL.

W3meHeHue sHepruu Tela Mpu COBEPIIEHUU PAOOTHI.

B3auMmHbIe mnpeBpamieHUss KUHETUYECKOM W NOTEHLMAIBbHOW JHEPIUU IIpU
JEUCTBUM HA TEJIO CHJIBI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Npu CBOOOIHOM Ma/IeHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKMUKyMm.

N3mepeHne nmmyJiibca Tea o TOpMO3HOMY Iy TH.

W3mepeHne cuibl TATH, CKOPOCTH MOJAENU 3JIEKTPOMOOWJIA Y MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJACHCTBUH.

N3mepeHne KHHETUYECKOW SJHEPTUHN TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUSI TTOTCHIIMATILHON YHEPTUU MPYKUHBI ¢ PAOOTOM CHUITBI
TPEHUS.

Onpenenenue pabOThl CWIIBI TPEHHsS] NpPHU JIBJKEHUM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MouiekyisipHas pu3UKa U TEPMOJANHAMMKA.

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOI MeOpUU.

OCHOBHBIE TOJIOXKEHUS MOJIeKyJsIpHO-KuHeTnYeckoil teopun (MKT), ux
onbiTHOe oOocHoBaHue. Jluddysus. bpoyHoBckoe aBuxkeHHE. XapakTep
INBW)KEHUSI W B3aMMOJCHCTBUSA 4YaCTHI[ BewlectBa. Mojaenu CTpoeHus ras3os,
KUAKOCTEH U TBEPABIX Ted U OOBSCHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX



Mozaeneil. Macca u pasmepbl Mosiekya (atomoB). KonuuecTBo BellecTBa.
[TocrosiHHass ABoragpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenb uaeabHOTrO ra3a B MOJEKYJIIPHO-KMHETUYECKON TEOPUU: YACTHUILIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kaneiipona. AOGconroTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiiecchl B
UJCATPHOM Ta3e C TOCTOSHHBIM KOJUYECTBOM BemiecTBa. [ paduueckoe
Ipe/ICTaBIIEeHNE U30IIPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsa3p  MEXIy [JIaBJIE€HUEM H  CpPeJHEW KHUHETUYECKOW DHEprueu
MOCTYNATEIBLHOIO TEIJIOBOTO JABUKEHUSI MOJEKYJ HJCAIbHOTO ra3a (OCHOBHOE
YpPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATIBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEHEM
KUHETUYECKOU SHEPTUEH MOCTYIATEIBHOTO TEMJIOBOTO JIBUKEHUS €€ YaCTHII.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMAaTEPHUAJIOB.

JHemoncmpayuu.

Mojenu IBUKEHHS YaCTHUI] BEILIECTBA.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOTO0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3us xuakocTeit.

Mognens onbita [Tepha.

[IpuTsrxeHre MOJIEKYII.

Mojenu KpuCcTaJNINYEeCKUX PEIIETOK.

Hab6nronenue u vicciieqoBaHue U30IMPOIIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomut, npaKmuKym.

UccnepoBanne mnporecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IPH
TEIII000MEHE MEXKTY TOPSYEH M XOJIOAHOM BOJIOM.

N3ydeHne H30TEPMUYECKOrO IMpoIecca (PEeKOMEHAOBAHO HMCIOJIb30BAHHE
udpoBoii 1abopaTopun).

N3ydyeHnne n30XopHOTO mpolecca.

N3ydenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW A
TEPMOJIMHAMHUYECKOW CHUCTEMBI. BHEIIHNE U BHYTpeHHHUE mapameTrpsol. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbI KaK CPEHUE 3HAYEHHUs BEIUYMH, OMMCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMonpou3BOJIbHAs — pellakcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopens wnaeanpHOrO0 Tra3a B TEPMOAMHAMHMKE — CHUCTEMA YpPaBHEHUU:
ypaBHeHHEe MenpaeneeBa—KianeipoHa U BbIpaXK€HUE JJIsI BHYTPEHHEM JHEPTUU.
VYcnoBus NpUMEHHUMOCTH 3TOM MOJIENU: HU3KAasl KOHIIEHTpAIUsl YacTHUIl, BBICOKUE
TeMneparypbl. BeipaxkeHue Uil BHYTPEHHEW SHEPTrUr OJHOATOMHOIO MIEAIbHOIO
rasa.

KBa3sucratnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHas pabota B TepMoArHaAMuKe. Beraucinenne paboTsl o rpaduky
npoiiecca Ha pV-auarpaMmme.

Termonepenaua  kak  cnoco0  WM3MEHEHUSI  BHYTPEHHEH  SHEpPruu
TEPMOJMHAMMYECKOW  cucTeMbl 0e3  coBepuieHus pabotel.  KonBekuws,
TEIJIONPOBOIHOCTD, U3Iy4YEHHE.

KomnuectBo Ttemnotel. TenmnoéMkocTh Tena. YAelbHas W MOJSIpHas
TEIUIOEMKOCTH BEIECTBA. YpaBHeHue Maiiepa. YaenpHass TEIIoTa CropaHus
toruiBa. Pacuér kommuecTBa TEIIOTHI mnpu Temionepenaye. Ilonarue 00
aauabaTHOM IIporiecce.

IlepBblii 3aKkOH TepMOAWMHAMHUKU. BHyTpeHHss »sHeprus. KomnnuectBo
TEIJIOTBl W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  HHEpruu
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHMKHA i1 PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpPMOJMHAMUKM Ui  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO NEpeiaTh TEIIOTY OT O0Jiee XOJIOAHOTO Tena K 6ojee Harperomy 0e3
komrmeHcanuu (Knaysuyc). Heo6patumocts MpUpOHBIX MTPOLIECCOB.

[Tpunnuns! aectus TerioBbix MamuH. KIIT/I.

Maxkcumansnoe 3Hauenue KII/I. Hukm Kapno.

DKOJIOTUYECKHE ACHEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrateneil. TemioBoe
3arpsi3HEHHUE OKPYKAIOIIEH CPeIbl.

TexHuyeckne yCTpOWCTBA MU TEXHOJOTMYECKHE NPOLECCHI: XOJOAWIbHUK,
KOHJUIIMOHEP, AMU3EIbHBIA W KapOIOpaTOpHBIA JABUTATENW, MapoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AlUs «TEIJIOBBIX» OTXOJI0OB C
MCIIOJIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIU3AIUS OMOOPTaHUYECKOTO TOTUIMBA IS
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTHUHU.

Hemoncmpayuu.

N3menenue Temneparypsl npu aanadaTtuyeckoM pacIlIupeHUN.

Bo3ayuiHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHHSI BHYTPEHHEN SHEPTUH.

UccnenoBanue anuabaTHOTO Mpolecca.

KomrnbroTepHbie MOAEIN TEIIOBBIX JBUTATEIECH.

Yuenuueckuii skcnepumenm, nadopamopnsie pabomul, nPAKMUKYM.

N3mepenue yaenpHOU TEMIOEMKOCTH.

HccnenoBanne npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue aaunabaTHOro mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M DHEPrUU MEXKMOJEKYIJISIPHOTO B3aUMOACHCTBUSA H
TEMIEPATyPbl KUIIEHUS KUJIKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonl.

[TapooOpazoBanue u koHjaeHcanus. VcnapeHue W KumneHue. YeiabHas
TEIJI0Ta MapooOpa3oBaHus.

Hacpiiiennsle u  HeHachllieHHblE mnapbl. KauyecTBeHHass 3aBUCUMOCTH
IUIOTHOCTH W JIABJIEHUS HACBIIICHHOTO Mapa OT TeMIepaTypbl, UX HE3aBUCUMOCTb
OT 00BEMA HACBIIIEHHOTO TMapa. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucrainmuyeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. I[lmaBneHne W Kpuctamnuzauus. YJeldbHas TEIUIOTa IUIABJICHUS.
CyO6numarnusi.

Jledbopmanum TBEpOTO Tena. PacTsbkenne u cxxarue. Capur. Moayns FOHra.
[Ipenen ynpyrux negopmariui.

TeroBoe pacumpeHue KUAKOCTEH U TBEPABIX Ted, 00bEMHOE U JHHEIHOE
pacuimpeHre. AHrapMOHU3M TEIJIOBBIX KOJIEOAHUI YacTHI] BEIIeCTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B a30BbIX NMEPEX0/IaX.

YpaBHeHUE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(pPUIIMEHT MOBEPXHOCTHOTO HATSXKEHMS.
Kanunsapusie saBnenus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTBIO KHUIKOCTH.
®opmyiia Jlaraca.

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKHME TPOLECCHI:  KHUJIKUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpauuu.

TennoBoe pacuiupeHue.

CBoliCTBa HACBIIIEHHBIX TAPOB.

Kunienne. Kunenue npu noHM>XKEHHOM JTaBJICHUM.

N3mepenue cuitbl MOBEPXHOCTHOI'O HATSKEHUSI.

OMNBITHI C MBUTBHBIMH TNIEHKAMH.

CwmauuBaHue.



Kanunnsipasie sBieHusl.

Mopenu HEHbIOTOHOBCKOM KUJIKOCTH.

Crioco0bl U3MEPEHUS BIIAKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunbr negopmariuii.

Habmronenne manbix aedopmariuii.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCITAPEHNUS JKUIKOCTEM.

N3mepenue yiebHON TEIIOTHI IUIABIICHUS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITIOMEILECHNH.

N3mepenne ko3¢ dumnmeHTa moBepXHOCTHOTO HATSIKCHHMS.

N3mepenune moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3uHOBOro odpasma OoT
IIPUII0KEHHON K HEMY CHJIBI.

Paznen 4. JieKTpoguHAMMKA.

Tema 1. dnekmpuueckoe noJe.

OnekTpu3auuss Tel U €€ MPOSBICHHUs. ODJIEKTpUYECKU 3apsn. /JlBa Buna
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHMAJIEKTPUKA W IOJYIPOBOJIHHKHU.
DNeMEeHTapHbId AJIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHUSl AIIEKTPUUYECKOTO
3apsna.

B3aumoperictBue 3apanoB. Toueunsie 3apsanbl. 3akoH KyiioHa.

DnekTpudeckoe nose. Ero nercTere Ha dJIEKTPUIECKUE 3apsibl.

Hampsox€aHocTh  anmekTpuueckoro  moiniga.  [IpoOubiidi  3apsg.  Jluaum
HaIPSHKEHHOCTH JIEKTPUUECKOTO 1os. OJHOPOJHOE IIEKTPUUYECKOE TOJIE.

[ToTeHIMAIBHOCT 3JIEKTPOCTATHYECKOTO IMONASA. Pa3HOCTH MOTEHIMATIOB H
HanpsbkeHue. lloreHnumaneHass SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToreHuman snekTpocTaTiyeckoro noiis. CBA3b HANPSXKEHHOCTH MOJS U PA3HOCTU
NOTEHIIMAJIOB JUISl DJIEKTPOCTATUYECKOTO 1oy (Kak OJHOPOJHOTO, TakK M
HEOHOPOJIHOTO).

[IpyHIMI Cynepno3uLnN dJIEKTPUIECKUX TOJIEH.

[Tone Ttoweunoro 3apsima. [lonme paBHOMepHO 3apspkeHHO# cdepnl. [lome
PaBHOMEPHO 3apsHKEHHOTO Mo 00BEMY miapa. [loje paBHOMEpHO 3apsKEHHOM
OeCKOHEUYHOM IUIOCKOCTU. KapTuHbBl JMHUN HANpsXKEHHOCTH 3TUX TMOJEH |
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKH B IIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPSAI0B.

JIMpneKTpUKU B AIEKTPOCTATUYECKOM noJie. Jusnexktpuyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DIeKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOHJIEHCATOpA.

[TapannenbHOE coennHEHNE KOHIEHCAaTOPOB. [locnenoBarenbHOE COEqMHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

JIBU>KEHME 3apsSyKEHHOW YaCTULIBI B OJJHOPOJIHOM 3JIEKTPUUECKOM TOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOIMYECKUE MPOLIECCHL: DIEKTPOCKOIL,
ANEKTPOMETP, DJEKTPOCTaTHYECKas 3allluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpOB,
KOHJIeHCaTOphI, renepaTtop Ban ne ['paada.

JHemoncmpayuu.

Y CTpOUCTBO M NMPUHIMII JEUCTBUS DIEKTPOMETpA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Monensb anekTpocratuyeckoro reueparopa (Ban ge ['paada).

IIpOBOIHUKH B 3IEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJIEHCATOPA ITOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTOpa OT IUIOLIAIA
IJIACTUH, PACCTOSAHUS MEXAY HUMH U AUAJIEKTPUUYECKOW MPOHUIIAEMOCTH.

DHeprus dIEKTPUYECKOTO IO 3apsSyKEHHOTO KOHJAEHCAaTopa.

3apsiika U pa3psjika KOHJIEHCATOpa YePe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKMUKyMm.

OueHka cui B3auMOJENCTBUS 3apSyKEHHBIX TEI.

HabGnronenue npeBpallleHrs SHEPTUH 3apsSHKEHHOT0 KOHASHCATOPa B SHEPTUIO
W3JIy4YE€HUSI CBETOANO/A.

N3ydeHne npoTekaHus TOKa B LETH, COAEpKaIIel KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIMAJIOB (HampsHKEHUs ) npu
IIOCJIEA0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

Hccenenosanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwlil 31eKmMpuiecKuilt mok.

Cuna Toka. [ToCTOSIHHBIN TOK.

VYcnoBus CymIECTBOBAHUS MOCTOSHHOTO JJIEKTPUYECKOTO TOKa. McTouHmkm
toka. Hanpspokenue U u DJ1C &.

3akon OMa Jij1d yyacTka Lemu.

DIIEKTPUYECKOE CONPOTHBIICHUE. 3aBUCUMOCTh COINPOTHUBIICHUS
OJHOPOJHOIO TPOBOJHMKA OT €r0 JUJIMHBI WM IUIOIIAJA IONEPEYHOTO CEYCHHS.
Y nenpHO€ CONPOTHUBIICHUE BEIIECTBRA.

[TocnenoBaTenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEANHEHUE MPOBOJAHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpruyeckux nenei. [Ipasuna Kupxroda.



PaGota snexkrpuyeckoro Toka. 3akoH [[xoyns—JIena.

MOUIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAEIsEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBIICHHWE HCTOYHHKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) 2JIEKTpUYECKOW I1enyd. MOIIHOCTh MCTOYHHMKA TOKa.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B 1ienu MOCTOSIHHOTO TOKA.

TexHudyeckne yCTPOMCTBA M TEXHOJOTHYECKHE TIPOLIECCHL: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUYETUUK AIEKTPUUECKOU SHEPTUH.

JHemoncmpayuu.

N3mepenne cuiibl TOKa U HaMpPsHKEHMUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKAa OT HANpSOKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTb COINPOTHUBIICHUS LWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TUIOLIAM TIOTIEPEYHOT0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT CONTPOTUBIICHUS MPU MOCTOSIHHOM
HaIpsKEHUH.

[Ipsamoe nzmepenne IJ[C. KopoTkoe 3aMbIkaHN€ TallbBAHUYECKOTO 3JIEMEHTA
1 OIIeHKa BHYTPEHHET0 CONMPOTUBIICHHUSI.

CrnocoObl coennHeHHsI ICTOYHUKOB Toka, D/1C GaTtapeil.

UccnenoBanrie pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeinbHOro COnpoTUBIIEHUS POBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBL TOKAa OT HANpPsDKEHUA I JIaMIIbI
HaKaJMBaHMUSI.

VYBenuueHue npenaesia u3MepeHust amnepmerpa (BoJIbTMETpa).

N3mepenune D/1C 1 BHYTPEHHETO COPOTUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOro 3JE€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY MOJIOCAMU MCTOYHUKA TOKa
OT CHJIbI TOKA B IIEIH.

HccnenoBanrie 3aBUCUMMOCTH TIOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku ¢ paziuunvix cpeoax.

OneKkTpuueckas MNPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METAJJIOB. 3aBUCHMOCTh COINPOTUBIICHHS METAJUIOB OT
TeMiiepaTypbl. CBepXIpOBOANUMOCTb.



DIEeKTpUUECKUN TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas U pUMecHast MIPOBOJAUMOCTh
MOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoa. [lonynpoBoHUKOBBIE TPUOOPHI.

DIIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS JTHCCOLMALIMSL.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OneKkTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSATEIbHbBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsaaa. MoiHus. Ilmasma.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: ra3opaspsIHbIC
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJIYNPOBOJHUKOBBIE TNPUOOPHI: TUOL,
TpaH3ucTop, GOTOAMOMA, CBETOJMOMA, TalbBaHWKA, padUHUPOBAHUE ME]IH,
BBITIJIABKA AJIIOMUHUSA, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COITPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOITUTOB.

3akoHsbl anekTponusa Papanes.

NckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

CpaBHEHHE MPOBOIUMOCTH METANIOB U NOJIYyIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOAUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomut, npaKmuKym.

HaOnronenue aiextpoinsa.

N3mepenne 3apsiaa ONHOBAIEHTHOIO MOHA.

UccnenoBanne  3aBUCUMOCTHM  CONPOTHBIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XaPAKTEPUCTUKU THOJA.

Du3nYeCKUil MPAKTUKYM.

CrniocoObl u3MepeHus PU3NYECKUX BEITUYHH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENBHBIE MOTPEITHOCTA U3MEPEHUI (PU3UUECKUX BEIHYMH.
OueHka rpaHul] NOTPEUIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  W3MEPEHUM, HCCIEHOBAHUM  3aBUCUMOCTEU
(¢u3MYeCKUX BEIUYMH, TPOBEpPKA NPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 padoT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayOnéaHoro ypoBHs B 10  kmacce
OCYILECTBIISIETCS C YUYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosrcnpeomemmnoie nOHAMUSA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
no3HanuA: ABICHHUE, HAay4HbId (aKT, rumnotesa, (uU3MUecKas BEIWYMHA, 3aKOH,



TEOpHsi, HaONIOJICHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, W3MEpPEHUE,
HOTPELIHOCTU U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IMPpOBast 1adopaTOpusl.

Mamemamuxka: pelnieHHe CUCTEMbl ypaBHEHUW. JIuHelHas ¢QyHKUMS,
napabona, runepoosna, ux rpaguku U cBoiicTBa. TpuroHoMmerpuyeckue (PpyHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 MX IPOEKLUK Ha OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B )KHUBOW Mpupoae, Auddy3usi, ocMoc,
TEII00OMEH JKMBBIX OPraHHU3MOB, TEIUIOBOE 3arpsS3HEHHE OKpYKAIOIIeH Cpeibl,
yTUIN3alusg OHOOPraHMYEeCKOro TOIUIMBAa JUIs BBIPAOOTKH «TEIUIOBOM» U
AJIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBICHUS B )KUBOU MPUPOJIC.

Xumuna: JUCKPETHOE CTPOCHHUE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEUIeCTBa, MOJIApHAs Macca, IMOJydeHHe HaHOMAaTepHUajoB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U ra3oB, )KUJKHE KPUCTAILIBI, JIEKTPUUECKHE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAs JUCCOIMAIINS, TaTbBAHUKA, SIEKTPOHHAS
MUKPOCKOTIHS.

T'eozpaghus: BIaxXxHOCTH BO3TyXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonocua: npeodbpazoBaHuE JBUKEHUN C HCIIOJIB30BAHUEM MEXAHU3MOB,
y4€T CYXOro M OKHJAKOTO TpPEHHS B TEXHHUKE, CTATHYECKHE KOHCTPYKIIUU
(KpOHIITEWH, pemeéryaTrble KOHCTPYKIMHU), UCTOJIb30BAaHME 3aKOHOB COXPaHEHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYTHUE), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOAUIBHUK, KOHIUIIMOHEP, TEXHOIOTHU
MOJyYeHUsI COBPEMEHHBIX MaTepUaloB, B TOM UHCJIE€ HAHOMAaTEpHajoB, W
HAaHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3allUTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
ra3opaspsaHble JIaMIIbl, TOJIYIPOBOIHUKOBbIE IPUOOPHI, raIbBaHHUKA.

11 KUIACC

Pa3znen 4. JinekTpoguHaMHKa.

Tema 4. Macnummnoe none.

B3aumopnencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpuHIMD cyneprno3uuuu
MarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHIYKIIUU.

MarnutHoe 1oJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHHUKA, KaTYUIKH U
KpyroBoro BuTka). OneIT Dpcrena.

Cuiia Amnepa, €€ HanpaBJI€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. [[BH>KEHUE 3apsHKEHHOM YaCTULIBI
B OJIHOPOJIHOM MarHuTHoOM mose. Pabota cuibl Jlopenna.

MarunutHoe nose B BeuiecTBe. @eppOMarHeTHKy, rapa- U AMaMarHeTUKH.



TexHuueckue YCTpOfICTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IIPUMCHCHHC

ITOCTOSIHHBIX MarHHMTOB, 3JIEKTPOMAarHuTOB, TeCTep-MYyJIbTUMETD,
ANEKTpOABUTATENL SIKOOHM, YCKOPUTENH dJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kapturna  nuHMNM  WMHAYKIMM  MAarHUTHOTO  MOJA  MOJOCOBOIO |
10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuna nuHuii MAarHuTHOM MHAYKIMH TOJIS JUIMHHOTO TIPSIMOTO TTPOBOIHUKA
Y 3aMKHYTOT'O KOJbLIEBOTO MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre n1ByX NPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

HaOnronenue ABUKEHUSI MyUyKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[Tpunnun JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (pepPOMArHETHKOB.

UccnenoBanne necTBUSI MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMK Ha OCHOBE U3MEPEHUSI CUIIbI AMIIEpA.

Tema 5. dnekmpomazHumunas UHOYKYUsl.

SIBiieHne DIIEKTPOMArHUTHOM MHAYKIUU. IloTOK BekTOpa MarHUTHOU
naaykuun. JOJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWTHOW WHAyKuuu Papajnes.
Buxpesoe anekrpuueckoe nozne. Toku Pyko.

OJC uHAYKUMH B MPOBOJHHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NupykTtuBHOCTh. KaTymika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SABnenue camonnaykuuu. IJ1C caMOUHAYKIUU.

DHEPrusi MArHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJIOTHYECKHE MPOLECCHI: MHAYKUHOHHAsS
neyb, COJICHOMU, 3aIIUTA OT ANEKTPU3ALUHU TEJI IPU JIBUKEHUU B MAarHUTHOM T10JIE
3eMJIu.

Hemoncmpayuu.

Habmronenne sBieHUs 3JIeKTPOMArHUTHOW MHTYKITUH.

UccnenoBanne 3aBucumoctd OJC MHAYKIMM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenre MmarauTa B aJllOMUHHUEBOM (MEIHON) TpyOe.

SIBneHue caMOMHAYKITUU.

Hccnenosanne 3aBucumoct J/]C caMOMHAYKIMH OT CKOPOCTH M3MEHEHUS
CUJIBbI TOKA B LETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKmMuUKym.

UccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIMU BUXPEBOIO MATHUTHOTO TIOJISL.

UccnenoBanue siBIEHUS] CAMOUHTYKIIHH.

COopka MoJieTu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpnes S. KosieOanust u BOJTHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenbhas cucrema. CBOOOHBIE KOJICOAHUS.

["apmonnyeckue konebanusi. Kunemarnueckoe U TUHAMUYECKOE OMHUCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHMsI MEXaHUYeCKoi 3Hepruu). BeiBoa
JUHAMHYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUM M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMTUCAHUS.

Amrutyna u ¢aza kosnebanuit. CBsi3b aMIUTUTYAbl KOJIEOAHUNW HCXOIHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u uacrtora konebanuit. Ilepron manbix CBOOOJHBIX KOJeOaHUU
MaTeMaTU4ecKoro MastHuka. llepuoa CBOOOMHBIX KoJieOaHUN TPYKUHHOTO
MasATHHKA.

[Tonsarue o 3aryxaromux KonedbaHusix. BeiHyKneHHbIe kosieOanus. Pezonanc.
Pe3sonancHass kpuBas. BimsgHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKONIEOaHMS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTHMYECKUE MPOLECCHl: METPOHOM, YacChl,
Kaydelld, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0JIe0aTETHHOTO IBHKCHHSL.

HabGnronenne He3aBUCUMOCTH TIEPUOJIAa MAJIBIX KOJICOaHUH rpy3a Ha HUTU OT
aAMILTATYIBI.

HccnenoBanre  3aTyXawIIMX  KOJeOAaHMM M 3aBUCMMOCTM — NIE€pHOJA
CBOOOTHBIX KOJIEOAHHI OT COMPOTUBIICHHUS.

UccnenoBanre koyiebaHUN Tpy3a HAa MACCHUBHOM TMpYXUHE C IEJbIO
(dbopmupoBaHus NMPEACTaBICHUN 00 UAeaTIbHON MOIENU PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs YJHEPTUU IPH KOJIeOaHUAX Ipy3a Ha MPYKUHE.

HccnenoBanre BIHYKICHHBIX KOJIEOAHU.

Hab6mnronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.



N3mepenne mnepuoga CBOOOTHBIX KOJIEOAHWN HUTSHOTO W TPYKHUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JIBU)KEHHUS TeJla B X0JI€ KosieOaHUl Ha yIpyroM MojBece.

N3ydennie nBUXKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBanue SHEPTUH B IPY>KUHHOM MAasTHHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTyXaOIINUX KOJIEOaHUI.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumnuple KOn1e0AHUA.

Konebarenbubiit  koHTYp. CBOOOIHBIC JJIEKTPOMAarHUTHBIE KOJEOAHHS B
uaealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUIUTY/IbI
3apsja KOHJAEHCATOpa ¢ aMIUTUTYI0M CHIIbI TOKA B KOJIeOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACATBHOM KOJE0AaTeIbHOM KOHTYPE.

3aryxaromnime AIEKTPOMArHUTHBIE KoJIeOaHmsl. BrinyxeHHbIE
AJIIEKTPOMATrHUTHBIE KOJIEOAHUS.

IlepemeHHBII TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JIEUCTBYIOIEE 3HAYCHHE CHJIBI TOKAa W HAMpsDKEHUs MOpU pa3iudHou dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycouanbHbli TIEPEMEHHBIM TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
MHJIYKTUBHOCTH B LIEMM CUHYCOUJAIBHOIO NEPEMEHHOrO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpskeHU.

Uneanpubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya u TOTpeOsICHHE
ANEKTPUUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKU IIPU TMPOU3BOACTBE 3IIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHYECKHE IPOLECCHI: 3JIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUU AJEKTpONepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHHUIM OT MHIYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuminorpaMMbl SJIEKTPOMArHUTHBIX KOJIEOaHUH.

['eneparop He3aTyXarOIKX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mojenp 3JIEKTPOMAarHUTHOTO T'eHEPATOPA.

BoiHy>X/IeHHbIE CHHYCOUIAIbHBIE KOJIEOaHUsI.

Pesucrop, kaTymika MHIYKTUBHOCTH M KOHJEHCATOp B LIENU MEPEMEHHOIO
TOKA.

Pe3oHanc mnpu 1mOCIEIOBATENBHOM COEOUHEHUM PE3UCTOPA, KATYIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CeTpoiicTBO 1 MIPUHLIMI IEUCTBUS TpaHCchopmaTopa.



Mogenb JIMHUY 3JIEKTPONEepeIayu.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKMUKym.

Nzyuenne Tpanchopmaropa.

HccenmenoBanne MEpeMEHHOTO TOKA 4Yepe3 ITOCIHEAOBATENBHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 6OIHDL.

MexaHuueckue BOJIHBI, YCJIOBUA HX pacnpoctpaHeHus. llomepeunbie u
OpOJOdbHbIE BOMHBL. IlepHoll, CKOPOCTh pPACHpOCTPAHEHUS M [JIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpaXeHHe, MpeloMJeHue, MHTephepeHIus U
mudpakius.

3Byk. CkopocTth 3ByKa. [ pomkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIyMOBOE€ 3arpsi3HEHHE OKPYKAIOIIEH CPEBI.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBUS M3IYUY€HUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalKs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTPa)XX€HHUE,  IPEJIOMIICHHE,
noJisspu3anus, uHTepdepeHns u qudpakius.

[IIxana >7eKTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE 3JeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI paguOCBs3U U TeNEBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEBI.

TexHuueckre yCTpOCTBA M MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTBHI, pajiap, paauoNpuEéMHHUK, TEJIEBU30p, aHTEeHHA, TenedoH, CBY-neus,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJTULIUHE.

Jemoncmpauuu.

OO0pa3zoBaHue U paclpoCTPaHEHUE MTONEPEUHBIX U MPOIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbH JIJTUHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.

HabGmronenue orpakeHus: U MpeIoOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepennu u qudpakiini MEXaHUYECKUX BOJIH.

AKyCTUYECKHM PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGnrogenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJeOaHUM.

HccnenoBanne  CBOMCTB  JJEKTPOMArHUTHBIX — BOJIH: OTPAKEHHUE,
MpesIoMJICHUE, MOspu3als, Tudpakius, THTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTo U yIbTPapUOIETOBOTO U3TyUECHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.



N3yuyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmMonMHENHOE pacIpOCTPpaHEHUE CBETA B OJHOPOIHOMU cpene. Jlyd cera.
To4euHBIN UCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OoTpaxkeHusi cBeta. [locTpoenue nzoOpaxeHuil B
1ockoM 3epkane. Chepuueckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI MpeIOMIIEHUS CcBeTa. AOCOMIOTHBIN MMOKa3aTelb
npesioMieHusl. OTHOCUTENBHBIN MOKa3aTeb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETa M COOTHOLICHWE [JMH BOJIH MpHU IEPEXOAE MOHOXPOMATHUYECKOTO CBETa
4yepe3 rpaHully pasfena AByX ONTUYECKUX CPEl.

Xon nmyueit B npusme. [ucnepcust cera. ClioxHBIA cocTaB O€I0ro CBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroyl MOJIHOr0 BHYTPEHHETO
OTPAKEHMUS.

ColOuparomie U pacceuBaromde JuH3bL. ToHkas mauH3a. DOKyCcHOE
paccTossHUE M OINTHYECKass CHJla TOHKOW JIMH3BL. 3aBHCHUMOCTh (HOKYCHOTO
PACCTOSIHUSI TOHKOM c(epruyecKoil JMH3bI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
ITOKA3aTeNs MPETOMIIEHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, 1ABAEMOE JIMH30M.

Xop myda, NpPOLIEAIIEro JIMH3Y IOJ IPOW3BOJIBHBIM YIVIOM K €€ TJIaBHOM
onTtudyeckord ocu. IlocTpoeHne wu300pakeHUNW TOYKM M OTpe3Ka IMPsSMOU B
cOoOMpAaIOIUX U PACCEUBAIOIIMX JIUH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocoOHOCTh. a3 kak ontuyeckas
cUCTEMA.

[Ipenensl npUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. HWurepdepenuuss cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HMHTEP(EpEHLIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHMKOB. IIpuMepsl KIIacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakius cBera. JudpakiuoHHas pemérka. YCIOBUE HaOIIOCHUS
[JIaBHBIX ~MAakKCHMyMOB TIpH MaJ€HUM MOHOXPOMAaTHYECKOIO0 CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne YCTpOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: OYKH, JIyIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapaTr, MpPOCBETICHHUE
OITUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAs periéTKa.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanve NpeaoMIIEHHs CBETA.

Hab6nrogenune noaHoro BHyTPEHHETO OoTpakeHus. Mojiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Ye€pe3 IUIOCKONApaJLIEIbHYIO
IUIACTUHY U IIPU3MY.

UccnenoBanre CBONCTB N300paKEHUN B TMH3aX.

Mopenu MUKpPOCKOIIa, TEJIECKOTa.

HaoGmronenne nuatepdepeHnm crera.

HabGnronenue 1BeTOB TOHKUX IJIEHOK.

Hab6mronenune nudpaxium ceeta.

N3yuenne nudpakiimOHHON peIIéTKy.

Hab6mrogenue nupakimoHHOTO CIIEKTpA.

HaOnronenue aucnepcuu cBera.

Habmoienue nomisipuszanuu cBera.

[IpumeHeHre noNApONAOB JIJIsl U3YUCHHS MEXAHUUECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepeHne nokasaTess NpeJoMIICHNs CTEKIIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne PoKyCHOTO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomyyenue n300pakeHusi B CUCTEME U3 INIOCKOT0 3epKaJia U JIUH3bI.

[Tomryuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIeCKOMMYECKUX CUCTEM.

Hab6monenue nudpaxuuu, nHTEpPEpEeHInN U MOJISIpU3alii CBETA.

N3yuyeHue noysipu3anuy CBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH IUAJIEKTPUKA.

N3yuenue nHTEpPEPEHIINH JTA3€PHOTO U3TYUYCHUS HA IBYX IIETISAX.

Hab6mronenue nucnepcun.

Habmronenue u ucciaegoBanve qudpakiimOHHOTO CIIEKTpa.

N3mepenue IrMHbI CBETOBOW BOJIHBI.

[Tomydyenune criekTpa M3Iy4EHHUS] CBETOAMO/A TMPU MOMOIIN AUPPAKITMOHHOM

PEIIETKH.
Pa3znes 6. OcHOBBI cIeMAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH.
'pannnpl  OPUMEHHMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpa3zoBanust  JlopeHra.
YcinoBue npuuUHHOCTA. OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeEJICHUE
BPEMEHH U COKPAILICHUE JJTUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEISTUBUCTCKOW YaCTULIBI. DHEPrus
MOKOSI.



TexHuyeckre YCTPONCTBA M TEXHOJIOTMYECKUE IPOILIECCHhl: CIYTHUKOBBIE
NPUEMHUKY, YCKOPUTEIU 3aPSKEHHBIX YaCTHII.

YyeHnueckuit SKCEpPUMEHT, J1abOpaTOpPHBIE pabOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W SHEPrUU  PEISITUBUCTCKUX  4YacTUIl (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaaphno-60110860ii 0yanusm.

PaBHOBecHOE TeIUIOBOE M3NIyuyeHUE (M3JIydeHHe aOCOIIOTHO YEPHOTO Tena).
3akoH cMemienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. Ctonerosa. 3akonsl (oTodddexra. YpaBHeHHE
OitHmreitHa aist potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenne cBeta (B YaCTHOCTH, JIaBJieHWE CBeTa Ha aOCOIIOTHO
MOTJIOMIAONIYI0 W a0COJIOTHO OTpakawlnyro moBepxHOCTh). Omnwitel [1. H.
JleOeneBa.

BomHoBbIE cBOMCTBA yacTull. Bonnel ne bpoia. liimaa BoaHbI 1e bpoitst n
pasmepbl 00JacTU JIOKAIM3alUUM ABWXKyIIEHcs dactuipl. KopmyckymnsipHo-
BOJIHOBOM Ayanu3Mm. [{udpakius 31eKTpOHOB Ha KpHUCTaJIax.

Crneunduka usmeperuii B Mukpomupe. COOTHOIIEHUS] HEoNpeaenEHHOCTEN
I'eitizenbepra.

TexHuyeckre yCTPONCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIEKTPOMETD,
¢dboTodneMeHT, (OTONATYMK, TYHHEIBHBI MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOJUOI.

Hemoncmpayuu.

®oT03(]heKT HAa yCTAaHOBKE C ITIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeMIHETO GhoTodddexra.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

Hccnenosanue Gporopesucropa.

N3mepenne nmocrossaaoM [11anka Ha ocHOBe HcciieoBanus GoTodddexra.

WccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA Y€pPE3 CBETOJIMO/ OT HAIIPSKECHHUSL.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpOoeHUs aroMma. I[lnmaHerapHas monenb aromMa
Pesepdopna.

[Toctynatel bopa. U3nyuenue u norsnomienne GOTOHOB MPH MEPEXojie aToMa
C OJHOTO YPOBHS DHEPIUU HA IPYIroi.



Buapl ciektpoB. CrieKTp ypOBHEH 3HEPTrUuu aToMa BOJOPO/A.

CnoHTaHHOE U BBIHYKJIEHHOE U3J1yueHHe cBeta. Jlazep.

TexHuueckne yCTPOMCTBA U TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPAJbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habmronenue nuHeHyaThIX CIIEKTPOB.

Y CTpOUCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTULL.

Onpenenenue JUIMHBI BOJIHBI JIA3EPHOTO U3ITYyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKmMUKym.

HaOmronenue nuHeyaToro crekTpa.

HccenenoBanne criekTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHON PunbGepra.

Tema 3. Qu3zuxka amomHoz20 A0pa u 31eMeHMAPHBLIX YACHUY,.

Hyxknonnass monens snpa [eiizenOepra—MBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M30tomnsl.

PamnoaktuBHOCTE. Anbda-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nyueHue.

3akOH pPaguOAaKTUBHOTO pacmaga. PaanoakTWBHBIE HM30TONBI B IPUPOJE.
CBONCTBa MOHHU3UPYIOLIErO H3JIY4YCHHs. BiusHHE paJIHOaKTUBHOCTH HA JKHUBBIC
opranu3Mbl. EcrectBeHHbIi QoH n3nydeHus. Jlozumerpus.

DHeprus CBs3U HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledexT macchl sapa.

Snepubie peakuuu. Jlenenue u cuHTe3 anaep. Snepusie peaktopsl. [IpoOaemer
YIIPABISIEMOTO TEPMOSAEPHOIO CHHTE3a. OKOJIOTMYECKHE aCIIEKThl pPa3BUTHUSA
SAIEPHON DHEPIETUKMU.

Mertozasl perucTpaly U UCCIIEI0BAHUS AIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHBIE B3aUMOJCUCTBUA. bapuOHBI, ME30HbBI U JIENTOHBI.
IIpencraBienne o CtangaptHo Moaenn. KBapK-ritoOHHAst MOZEINb aIpOHOB.

®usuka 3a npenenamu CrangaptHoil moaenu. TéMHas Marepus U TEMHas
SHEPIHUsl.

EanncTBO uznueckoi KapTUHBI MUDA.

TexHu4yeckne yCTpoOMCTBAa M TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, saepHbIi  peakTop, TEPMOSICPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHAasi ToMOorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomut, npaKmuKym.

HccnenoBanre TpEKOB YacTUll (M0 TOTOBBIM (OTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAHUEM JI03UMETPA.

N3yuenue norsoiieHus 0eTa-4acTull aTlOMUHHEM.

Pa3zpnesn 8. JiieMeHTHI ACTPOHOMHUM U ACTPOU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33pEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpuMEHUMOCTh 3aKOHOB (U3MKKA JUIsi OOBSCHEHHUS IPUPOJIBI
KOCMHUYECKNX O0OBEKTOB.

Metonbpl aCTpOHOMHUYECKHUX HCCAeN0BaHUNA. (COBPEMEHHBIE ONTHYECKHUE
TEJICCKOIIBI, PaJMOTEIICCKOIIBI, BHEATMOC(EpHAs aCTPOHOMHSL.

Bun 3Bé3mHoro nHeba. Co3Be3nusi, sipkue 3BE3MbI, IJIAHETHI, MX BUIUMOE
JIBIDKCHUE.

ComnHeuHas cucTema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIA U 3BE3 .

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. [[narpamma «CneKkTpalibHbIN Kjacc —
CBETUMOCTB». 3BE3JIbI TJIABHOM IIOCJIEIOBATECILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3B&37. COBpeMEHHbIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa 1
3BE3]]. DTaNbl )KU3HH 3BE3.

Muneunsiii [Tyte — nHama [Manaktuka. Ilonoxxenune u nBuxkenue CoJiHIIA B
INanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. YEpHbIE NBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacuupenne Beenennoii. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bonbmoro B3peiBa. PenukToBOE M3Iy4YeHUE.

MacmrabHas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnple mpo06iieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

Habmronenus 3BE3HOTO HEOA HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUIN JJIsI ONpeIeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO03Be3Ausi CeBEpHOro IMOJyIIapus WU sSpKue
3BE3/bI.

HaGmronenuss B Teneckon JIyHbl, IUTaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIIJICHUM.

Du3nYeCKUil MPAKTUKYM.

Cnioco0bl n3MepeHus: (GU3NIECKUX BEIUYMH C UCITOIh30BAaHUEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCOIIOTHBIE U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3HUYECKUX BEIUYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBenneHMEe  KOCBEHHBIX  HW3MEPEHUM, HUCCIEAOBAHWN  3aBUCUMOCTEU
(¢u3MYeCKUX BEIUYMH, TPOBEpPKA NPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  paszlenax «YUYEHUUYECKUHA  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O600maromee NOBTOPEHUE.



O06o0061menne U cucreMaTu3alus CoAepkKaHUs pa3iesoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEPMOJAUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEUHUATBHON TEOPUU OTHOCHUTENbHOCTHY, «KBaHTOBas
¢dusnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUBHKNY.

Ponp ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBbHON M ATHUYECKOH chepax AedaTeIbHOCTH YEIOBEKa, pOoJib U MECTO (PU3UKH
Y aCTPOHOMMU B COBPEMEHHOW HAYYHOUW KapTUHE MUpPA, 3HAYCHUE OIKUCATEIIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOM M  MPOTHOCTHUYECKOW  (DyHKIMIA
(bu3HYecKoi Teopuu, poiib (HU3NIECKON TeOprur B (POPMUPOBAHUH MPEACTABICHHIMA
0 (u3muecKoll KapTUHE MHUpPaA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeamMeTHble CBSI3H.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUYETOM COJEP>KATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTUKH, ONOJIOTUHU, XUMUHU, Te€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmnoie nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHO20
no3nanuA: SBICHUE, HAY4YHBIH (akT, rumnoresa, (pusmyeckas BEeIWUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpEHHE,
MOTPEITHOCTU U3MEPEHUM, U3MEPUTENIbHbIE TPUOOPHI, ITU(poBast 1a00paTOPHs.

Mamemamuxka: penieHUE CHUCTEMbl YpaBHEHHH. TpHUrOHOMETpUYECKUE
(GYHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO. BEKTOpPBI M MX NPOEKIMH HAa OCU KOOPJAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoanbie 37eMeHTapHBIX GyHKUUNA. [Ipu3Haku 1omoOHs TPEYroJbHUKOB,
onpeesieHne TIOMAaU MIOCKUX (GUryp u oobeéMa Tel.

Buonozun: >nextpuueckue SIBICHHUS B KUBOW NpUPOJE, KojieOaTelbHbIE
JBVDKEHUS B JKMBOW IIpUPOJE, ODKOJIOTMYECKHME PHUCKHA IIpU IPOU3BOJACTBE
ANEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpelsbl,
yIbTPa3ByKOBasl JMATHOCTHMKAa B MEJIULIMHE, ONTUYECKHE SBJIEHUS B JKHUBOU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUINYECKAsI CTPYKTYypa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKOM pEIIETKH, CHEKTPaIbHBIN
aHam3.

T'eocpachusa: marHuTHbIE TMONIOCA 3€MJIM, 3aJIEKU MArHUTHBIX  PYII,
¢doTochEMKa 36eMHOM MOBEPXHOCTH, ceiicMorpad.

Texnonocusa: TNpUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOABUTATENb SIKOOH, reHepaTop MEPEMEHHOI0 TOKa, MHIAYKIMOHHAs IeYb,
JIMHUM 3JIEKTpONEpeay, 3JIEKTPOABUraTelb, pajgap, paiuonpUEMHUK, TEIEBU30D,
aHTeHHa, TtenepoH, CBY-neub, yIbTpa3ByKOBas JAMATHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ alIiapar, BOJIOKOHHAA OIITHKA, COJITHCYHAA 6aTape;1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHASA SHCPICTUKA U SKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHUS Yy4eOHOro mnpeamera «Duzukary
JOJIKHBI OTPaXkaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaIOIIMUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH MO3UIUEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpWCHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, pacUIUupeHHe >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE Peaau3allii OCHOBHBIX HAIlpaBJICHUU
BOCHUTATEIILHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIUTAHUSA:

e c(OpMUPOBAHHOCTh  TPaXKIAHCKOW  TMO3HUIMH  OOydYaromerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYECIOBEUECKUX T'YMAHUCTHYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX IPAXKIAHCKOIO
oOlIecTBa, Y4yacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJICHCTBOBaTh C  COLUAIBHBIMM  HWHCTUTYTAaMH B
COOTBETCTBHH C UX (YHKIUSIMH 1 HA3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH.

NMAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCHICKOU rpaX JaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

e IIEHHOCTHOE OTHOIIEHUE K IOCYyJapCTBEHHBIM CHUMBOJAM, JOCTUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OIIEHMBATH CUTYAallMI0O M MPUHUMAaTh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IESTEIBHOCTH YYEHOTO;

e 0OCO3HAHHWE JMYHOTO BKJIaJia B MOCTPOCHUE YCTOMYMUBOTO Oy AyIIETO.

3CTETUYECKOI0 BOCIIMTAHUSA:

e DOCTETHYECKOE OTHOIICHWE K MHUPY, BKIHOYAsg HSCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3INYHbIM chepaMm mpodecCHOHaTbHON NeSITeIbHOCTH, B TOM
YuClie CBSI3aHHBIM C (QU3MKOW W TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peaqu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
00JacTH (PU3HUKHU Ha MPOTSKEHUU BCEH KU3HU.

IKOJJOIrHYECKOIro BOCIIMTAHUA

c(OpPMHPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpPbI, OCO3HAHUE IJIOOAIBHOIO
XapakTepa SKOJOTUIECKUX TPOoOIIeM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyXalolied cpene Ha
OCHOBE 3HaHUS 1eJIe yCTOMYUBOrO pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHre OmbITa AECSATENIBHOCTH SKOJIOTMYECKON HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (PU3HKeE.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (U3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAyYHOW [ESITEIbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHUs (PU3UKH OCYHIECTBISATh MPOCKTHYID M HCCIEIOBATEIBCKYIO
JeSATEeTbHOCTh UHANBUIYAIHHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eHCTBUS
Bba3oBble JjornuecKue 1ecTBUA:

CaMOCTOATENBHO  (OopMyJIHpOBaTP M aKTyalM3upoBaTh MpoOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENENHATh LENU ACATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JOOCTH)KEHUS;

BBISIBJISATH  3aKOHOMEPHOCTM M TPOTHUBOPEUHST B PaCCMaTPUBAEMBIX
(U3UYECKUX SBJICHUSIX;

pa3pabaTbIiBaTh IJIaH PEHICHUS MPOOIEMBI ¢ YYETOM aHaIn3a UMEIOIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh, OLICHUBATb COOTBETCTBUE
PE3yJbTAaTOB LIENIAM, OLIEHUBATh PUCKH ITOCIEACTBUN IEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPHU PEIIEHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCJIEA0BATCIBCKHUC I[eﬁCTBHﬂZ

BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KIIOYEBHIMHU MOHATUSIMU U METOJIaMU
(bu3nUecKoi HayKH;



BJIAJCTh HaBbIKAMH  YYCOHO-HMCCIIEIOBATEIIHCKOM u MPOEKTHOMN
NEATeTLHOCTH B 00JIacTH (PU3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHus 3aj1ad  (PU3nueckoro
CoJIep>KaHusl, IPUMEHECHHUIO Pa3IMYHbIX METO/IOB MMO3HAHUS,

BJIaJIETh BHJAMHU JESITEIBHOCTH MO TMOJYYCHHI0O HOBOTO 3HAHMS, €ro
HWHTEpIIpeTalluy, IPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX
CUTyallMsX, B TOM YHUCJIE€ MPU CO3JaHWU YUEOHBIX MPOEKTOB B 00JacCTH
busuKy;

BBISIBJISITh MPUYMHHO-CJIEJCTBEHHbIC CBS3M M aKTyaJIu3UpoOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE€3y €€ pEeUIeHHs, HaxOAUTh APryMEHThl A
JI0KA3aTeJIbCTBA CBOMX YTBEPXKICHHM, 3a7aBaTh MapaMeTPbl U KPUTECPUH
pelieHus;

aHAJIM3UPOBATh IMIOJYYEHHBIE B XOJI€ pEIICHUS 3aJaud Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHECHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHPOBAaTH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NESATEILHOCTH, B TOM YHCJIE TIPH U3YUYECHUH (PU3HKU;

JaBaTh OLICHKY HOBBIM CHUTYaIlHsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHMS 1O (QuU3NKe B MNPAKTUYECKYIO O00JacTh
KU3HEICATCIbHOCTH;

yMETh HHTETPHUPOBATH 3HAHUS M3 Pa3HBIX IMIPEAMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIC UJEH, IIPEJIaraTb OPUTHMHAIBHBIE TTOJIXO0/bl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora c nunpopmanueii:

BJIa/IETh HABbIKAMU TOJyueHUs MHPopManuu (U3HYECKOTO COACpPKAHUS
U3 MCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSITEIIBHO OCYILECTBIATh IOUCK,
aHalM3, CUCTEMATU3AlMI0 M WHTEPHpPETalni0 HMH()OpPMALUU Ppa3InYHBIX
BUJIOB U ()OPM IPEACTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINY;

UCIIOJIb30BaTh CpEICTBa HH(DOPMALMOHHBIX U KOMMYHMKAI[MOHHBIX
TEXHOJIOTUA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 337a4 C COOJNIOAEHUEM TPEOOBAHUI SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THTHUEHBI, PEeCypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOpM MH(OPMAaLIMOHHON O€30M1aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOr0 COJAEP)KaHMSI B Pa3IMUYHBIX (popmaTax ¢
y4€TOM Ha3zHayeHuss HMHGPOpMAIlMM U LEJNEBOM ayAUTOPUH, BBIOUpAs
ONTUMAaNIbHYIO (POPMY IPEICTABICHUS U BU3YyAIU3ALIHUH.

KoMmyHuKkaTHBHBIE YHHBepPCcAJIbHbIE YueOHbIe NeiiCTBUA:



OCYIIECTBJIATh OOIIEHHEe Ha Ypokax GU3UKA ©U BO BHEYPOUHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallMii M CMAr4arh
KOH(DJIUKTBIL;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOW  H
WHIUBUYAJIbHON paOOThI;

BbIOHMpaTh TEMATHUKy M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIHUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0r0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh UMM COBMECTHOWM JEeATEIbHOCTH, OpPraHUW30BbIBATH W
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHUIO: COCTAaBJIATh IUIAH
JEHCTBUH, paclpeIesTh POJIU ¢ Y4ETOM MHEHHUI y4aCTHHUKOB, OOCYK/IaTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJAJAa U Ka)XJOr0 YYaCTHHMKA KOMaHIbl B
o0l pe3ysbTatr o pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HJAEH C MO3ULUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISTh MO3UTHUBHOE CTPATErMUECKOE MOBEACHUE B Pa3IMYHBIX
CUTyalMsIX,  MPOSIBISATH  TBOPYECTBO W BOOOpakeHue,  ObITh
WHULIMATUBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1elCTBUSA
Camoopranusanus:

CaMOCTOATEIIBHO  OCYILECTBIIATH ITO3HABATEJbHYIO JESATENbHOCTh B
o0nacT (U3MKK W aCTPOHOMHH, BBISIBISITH TMPOOJIEMBI, CTaBUTh U
dbopMyIpoBaTh COOCTBEHHBIE 3a1a4H;

CaMOCTOATENLHO COCTaBIIATH MJIaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS NPAKTUYECKON pabdOoThl C YYETOM HMMEIOIIHUXCS
PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIOUYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYyalUsIM;

paclMpATh paMKUM  ydyeOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHN;

7ieNaTh OCO3HAHHBIM BHIOOP, apryMEHTHpPOBaTh €ro, Oparh Ha cebd
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO MU MPOSBICHUIO 3PYAMIMU B 00JIacTU
(GU3HUKK, TIOCTOSHHO TOBBIIIATH CBOM 0Opa30BAaTENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBEI B JICSATEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMM II03HABATEJIILHOM peduiekcun Kak OCO3HAHUS
COBEPILIAEMBIX JIEMCTBUN M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIHTATOB U
OCHOBaHUIM;

HCIIOJIB30BaTh MPUEMBI pediIeKCuu I OIEHKH CHUTyalluh, BhIOOpa
BEPHOTO PELICHHUS;

YMETh OILIEHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEUICHUSA IO HX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M APryMEHTHl JIPYIMX IIPU aHAIU3E PE3yIbTAaTOB
NEATSIILHOCTH,

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMAaTh MOTHBBI M apryMEHTBl JIPYTMX NpPH aHAIWU3€ PE3yJbTaTOB
NS TeILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OUTUOKH.

B mpomecce mocTkeHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MPOTPAMMEI T10
dbu3uKke UL ypOBHS CcpeaHero oOmero oO0pa3oBaHHS y OOYyYaroIIUXCs

COBEPIICHCTBYETCS AMOIIMOHATEHBIH WUHTEIUICKT, TIPEIOJIar aFoIIIHA
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHWs,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

AMOIIMOHAIILHOE COCTOSTHUE, BUIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CEO€;

caMOpeTyJIMPOBaHUS, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTHh aJalTHPOBATHCS K
HYMOIMOHATILHBIM HU3MEHEHHUSM U TMPOSBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPECHHEW MOTUBALIMH, BKIOYAKOIIEW CTPEMIICHUE K TOCTUKEHUIO LEIIH
U yCIIeXy, ONTUMHU3M, HHUIIMATHBHOCTh, YMEHUE JICHCTBOBAThH, UCXO U3
CBOUX BO3MOKHOCTEH;

ASMIATUHU, BKJIIOYAIONIEH  CIMOCOOHOCTh IMOHUMATh  3MOLMOHAIBHOE
COCTOSIHAE JpPYTHX, YYWUTHIBATH €ro TPH OCYIIECTBICHUH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIONIMX CIMOCOOHOCTh  BBICTPAWBATH
OTHOUIIEHUSI C APYTMMH JIIOJbMHU, 3a00TUTHCS, TPOSBISTH HHTEPEC U
paspemiatb KOH(MIUKTHI.

I[MTPEJIMETHBIE PE3VJIbTATBI



K xonmy oOyuenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JJOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb  (PU3UKU B  SKOHOMHYECKOH, TEXHOJOTHYECKOM,
HKOJIOTMYECKOM, COIMAJIBHOW M JITUYECKOM cdepax IeATeIbHOCTH
YeJI0BeKa, POJb U MECTO (M3HKU B COBPEMEHHOW HAyYHOW KapTHHE MUPA,
3HAUEHHE OIUCATEIbHON, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEILHON W
MPOTHOCTHYECKOW ~ (QPYHKIUH  (U3MYECKOM TEOpUHM —  MEXaHUKH,
MOJEKYISIpHON (MBUKH U TEPMOJMHAMUKH, POJIb (PU3UUYECKON TEOPUHU B
(dbopMHUpPOBaHUU MIPEACTABICHUM O (PU3UUECKON KapTHHE MUPA;

paznuyaTth YCJIOBHS TNPUMEHHMMOCTH Mojeled (U3MYECKuX Ten W
MpOLIECCOB (SIBJIEHUI): WHEpIMAIbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TENO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJIHOE TMajieHue, aOCONIOTHO ympyras nedopmarus, aOCOIIOTHO
yIpyroe v abCONMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
1 TBEPAOTO (KPUCTAUIMYECKOI0) Teja, UACaIbHBIN ra3, TOYCYHBIN 3apsi,
OJTHOPOJHOE DJIEKTPUUYECKOE TI0JIE;

paznuyath ycioBHUsS (TpaHUIbI, O00JACTH) MPUMEHUMOCTH (DHUIUIECKUX
3aKOHOB, MTOHMMATh BCEOOIIUN XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSACHITH MEXAHUYECKHE IPOLIECChl U SBJICHUS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAaHUKHU (OTHOCUTENBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOpMYJIbl KMHEMATHKU PABHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpazoBaHus [amwiies ajis CKOpOCTU U TEpPEeMEIICHMUS,
3akOoHbl HplOTOHA, NpPUHOMO  OTHOCUTENbHOCTHM ['anmunes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS MUMITYJIbCA U MEXAHUYECKOU
DHEPTUHU, CBSI3b PA0OTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW JHEpruu,
YCIOBUSI paBHOBECHUs] TBEPJAOTO Tejla), MNpU ITOM HCIOJIH30BaTh
MAaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anmmnes, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHWS HMIyJibca U
MEXaHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBJICHUS, UCTOJb3Ys
ocHoBHbIe TmoOJOKeHHs MKT © 3akoHBI MOJEKYISIpHOW (U3UKU U
TEPMOJUMHAMHUKN (CBA3b JAaBJIEHUA UICATBHOIO Ta3a CO CpeaHen
KUHETUYECKOM HDHEPrUed TEIJIOBOIO JBWKEHUS W KOHUEHTPALIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BEIIECTBA CO CPEIHENM KHUHETUYECKOUN
SHEPruel TEIIOBOr0O ABUYKEHHUS €r0 YacTHUll, CBS3b JABJICHHS UACAIbHOTO
raza ¢ KOHUEHTpalUUel MOJIEKYyl M €ro TEMIIEpaTypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mnepBbId 3aKOH TEPMOJMHAMHUKHU, 3aKOH



COXpPaHEHMSI SHEPIMU B TEIUIOBBIX MPOIECCax), IPU TOM HUCIOIb30BaTh
MaTeMaTU4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH ypaBHeHUa MeHeneeBa—Knanelipona;

aHAJTU3UPOBATh W OOBSCHATH JJIEKTPUUYECKUE SBJICHUS, WCHOJb3Ys
OCHOBHBIE TIOJIOKEHHSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
ANEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIUAJILHOCTD
AJIEKTPOCTATUYECKOTO TMOJISI, MPUHUHUIN CYNEPHO3UIUU SIECKTPUUECKUX
MOJIEW, MPU ATOM YKas3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa KylioHa, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI OMa [Jis ydacTka
UenyM Y JJI1 3aMKHYTOM JJIEKTPUUYECKOW Memnu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroda, 3akonsr @apanes i 31€KTpoan3a);

OMUCHIBATh (PU3NUYECKUE MPOLECChl U SIBICHUS, HWCIMOJIb3YS BEJIUYHUHBI:
MEpEMENIEHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, JaBJI€HUE, NOTEHUUAIbHASI DSHEPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi dHeprusi, padoTra CWIbl, IIEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, CWia TSKECTH, CHIIA YOPYTOCTH, CUJIa TPEHUS, MOIIHOCTD,
DHEPTUs B3aWMOJICHCTBUS Tenma C 3emiéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyroi gedopmanuu MNpPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
abcoJIfoTHasE TeMmIepaTrypa Teja, pabota B TEpMOAMHAMUKE, BHYTPEHHSIS
SHEPIusli HJCATIBHOTO OJHOATOMHOTO rasza, paboTa HJeaJbHOro Tasa,
OTHOCHUTEJIbHAsA BJIAXXHOCTHh Bo3ayxa, KIIJI wuaeanpHOro TEImioBoro
IBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD JIEKTPUUECKOTO MOJIA,
HaNpsDKEHHOCTh TOJI TOYEYHOrO 3apsija WM 3apsyKeHHOro IIapa B
BAKYyM€ M B JIUDJICKTPUKE, NOTEHIMANT 3SJIEKTPOCTATHYECKOTO TOJIS,
Pa3sHOCTh  MOTEHUUAJIOB, JJICKTPOABWKYILIAs  CWJa, CHJIa  TOKa,
HalpsDKeHWE, MOIIHOCTh TOKa, OJJIEKTPUYECKAass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHUE YydacTKa ILIENU C MOCJIEAOBATEIbHBIM M
MapaJJIETbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS JIEKTPUUECKOTO OIS
KOHJEHCATOPA;

OOBSICHATb  OCOOCHHOCTH  MPOTEKaHUA  (PUBUYECKUX  SBJICHUIA:
MEXAHUYECKOE JBMXKEHHE, TEIUIOBOE JBM)KEHHWE YAaCTHUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUs], TJIABJIICHUE U KPUCTAJUIU3ALsl, HAITPABICHHOCTD
TEIUIONEepeaadm, JIEKTPpU3alns TeJ, SKBUIMOTEHIIMAIBHOCTh MMOBEPXHOCTH
3apsIKEHHOTO MPOBOJIHUKA;

MIPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
OPYrOd €  HCHOJIb30BAaHWEM  MPSMBIX  U3MEPEHHH, NP  3TOM
KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHUPOBATh pe3yJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIWYMH B BHJAEC TpapuKOB C Y4YETOM



a0COJIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, JIeNaTh BHIBOJIBI IO pe3yJbTaTaM
UCCJIeIOBAHMS;

MPOBOAUTh KOCBEHHBbIE H3MEpeHUs (U3UYECKUX BEIUYUH, TPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ] W3MEPEHHUs, OIICHUBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bI: TUIAHUPOBATH
AKCTIEPUMEHT, COOUPATh AKCIIEPUMEHTAIBLHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIyYCHHbIE pE3yJbTaThl U JIeJlaThb BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUIIOTE3bI;

coOJro1aTh MpaBmiia 0€30MacHOro Tpy/la MPHU MPOBEJCHUU UCCIEI0BAHUN
B paMKax y4eOHOro OJKCIEPUMEHTa, TMpaKTHKymMa M  ydeOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JEATENBHOCTH C HCHOJIb30BAaHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00paTOPpHOTO 000pYA0BAHUS;

pemiatb pacy€THbE 3a7aud C SBHO 33JaHHOM W HESBHO 3aJaHHOU
(dbu3nmYecKor MOJENbI0: Ha OCHOBAaHWU aHaJIW3a YCJIOBHUSI OOOCHOBBHIBATH
BBIOOp (u3MuecKkoll MoOJeNM, OTBedaroleld TpeOOBaHUSIM  3a/layuu,
OpUMEHSATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  MOCTYJIATHI
bu3NYeCKMX TEOpUd TPHU UCIHOJIb30BAHUU MATEeMAaTHUYECKUX METO/I0B
pelieHus 3a1a4, NpoOBOAUTH Pacu€Thl HA OCHOBAaHUW MUMEIOIIUXCS JaHHBIX,
aHAJTU3UPOBATh PE3yJIbTaThl W KOPPEKTUPOBATH METOMBl PEIICHUS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pemiarh KayecTBEHHBbIE 3ajaud, TpeOyrolue NpPUMEHEHUs 3HAaHUM U3
Pa3HBIX pa3JeioB Kypca (PU3MNKHU, a TaKKEe UHTErPAllMU 3HAHUM U3 JIPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JOTUYECKYIO
LETOYKY PacCyXJCHUMN ¢ ONOPOM Ha U3yUYECHHbBIE 3aKOHbI, 3AKOHOMEPHOCTHU
U (U3HYECKUE SBICHUS;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAaHMUS Ui OOBICHEHUS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

MPUBOAUTH TMPUMEPHI BKIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSICHEHUE MPOILIECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

aHAM3UPOBATh U OIIEHUBATH MOCEACTBUS OBITOBOW M TIPOU3BOICTBEHHON
JEeSTENbHOCTA YEJIOBEKAa, CBS3aHHOW C (DU3MYECKUMHU IMPOILIECCAMH, C
MO3UIINHI HKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaILHOM
MPUPOJIONIOIB30BAHUH, & TAKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAayKl M TEXHOJOTMH JUIsl JaJbHEHIIEro pa3BUTHUS YEJIOBEUECKOTO
00IIIeCTBA;



MPUMEHSTh Pa3IUdHbIe CIOCOObI PaboThl ¢ WHpOpPMANUEH (PU3UIECKOTO
COJIEp)KaHUsI C HCIOJIb30BaHWEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJIOTHUH IS TIOMCKA, TEpepadOTKHu W TPEABSBICHHS Y4YeOHOUW U
HAyYHO-TIOMYJISIPHON MHGOpPMAIINH, CTPYKTYPUPOBAHUS W MHTEPIPETALIUN
uHPOpMAIIMK, TOJYYEHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPHUTHYECKU
aHANMM3UPOBATh  TOJIydaeMyr  WH(OpMaIiuioo W OICHUBaTh ¢
JOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHWKA, TaK U HAa OCHOBE
aHaM3a UICTOYHUKA UHPOPMAIIUH;

MIPOSIBIISITH OpraHU3aIMOHHBIC U NIO3HABATEIbHBIC YMCHHS
CaMOCTOSATEILHOTO  NPHOOPETCHHWS  HOBBIX 3HAHWKW B IIpolecce
BEITIOJTHCHUS IPOCKTHBIX U y4eOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B TpyNIe C HCIOTHECHHEM pPa3UYHBIX COIHMAIBHBIX DOJEH,
TUTAHUPOBATh PabOTy TPYMITBI, PAIMOHATFHO PACTIPEACIATh JACATEIHLHOCTh
B HECTaHJAPTHBIX CUTYallMsIX, aJCKBAaTHO OIICHUBATh BKJIAJl KaXKJIOTO W3
YYaCTHHKOB TPYTIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI,

MPOSIBJISITH MOTUBAIIMIO K Oyaymiei mpodecCuoHaNbHON ASSTEIHHOCTH TI0
CTHEIMATLHOCTAM (DU3UKO-TEXHHUUECKOTO TPOPHIISL.

K xonmy oOyuenust B 11 knacce mpenMeTHBIE pe3yJbTaThl Ha yTIyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS] YMEHHUIA:

NOHUMAaTh POJb (U3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COITMATILHOM M 3TUUYECKOM cdepax AEsITEILHOCTH YEJIOBEKa, POJib U MECTO
(GU3NKKM B COBPEMEHHOW HAYyYHOW KapTHHE MHpA, POJh aCTPOHOMHUHU B
MPAKTUYECKOM  JIEITEIBHOCTH 4YEJOBEKa UM  JallbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINHUCATEIBHOM, CUCTEMATU3UPYIOUIEH,
OOBSCHUTEIBPHON M TMPOTHOCTUYECKON (PYHKUUN (PU3UUECKON TEOpUu —
ANEKTPOAMHAMUKH, CHEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, poias GU3NYECKON Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
¢bu3nUecKoil KapTUHE MHUpPa, MeCTO (U3UUECKOM KapTHHBI MUpa B 00IIEM
PSTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPO/IE;
paziuyath YCIOBUS TNPUMEHUMOCTH Mojenell (U3MYeCKUX Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHuTHOE TOJIsL, TApMOHUYECKHE KoeOaHusl, MaTEMaTUYECKU MasSTHUK,
UJeadbHbId TMPYKUHHBIA MasTHUK, TaPMOHUYECKUE BOJIHBI, UJCaTbHBIN
KoJie0aTeIbHbIA KOHTYpP, TOHKAs JTMH3a, MOJEJIeH aToMa, aTOMHOTO siApa U
KBAHTOBOM MOJICJIH CBETA;

paznuyarh ycioBUs (TpaHUIbl, O00JACTH) MPUMEHUMOCTH (DPUINYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH SJEKTPOMATHUTHBIE TPOIECCHl M SBIICHUS,
UCIIOJb3ys. OCHOBHBIE TIOJIOKEHHS W 3aKOHBI DJIEKTPOJWHAMUKH U
CHEUalbHOM  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
AJEKTPUYECKOro 3apsana, cuna Awmmnepa, cuina JlopeHna, 3akoH
ANEKTPOMArHUTHOM  WHAYKUuMH, TnpaBuwio Jlenma, cBs3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE DJJIEKTPUYECKOW IEMU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CHEHHAJIbHOW  TEOpHUH
OTHOCHUTEJIbHOCTH DUHINTEIHA);

aHATM3UPOBATHh U OOBSICHITH KBAHTOBBIC TIPOIIECCHI U SBJICHUS, UCTIONB3YS
MOJIOKEHUS] ~ KBAHTOBOM  (u3uku  (ypaBHEHHUE  DUHINTEWHA s
dotoapdexra, mnepBbli U BTOpoM moctynarel bopa, npuHUUI
COOTHOILIEHHsI HeomnpeaenéHHocTeil ['elizeHOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO U MAacCOBOTO YMCENl M SHEPTUU B SIAEPHBIX PEAKIUAX, 3aKOH
pPaZAMOaKTUBHOTO pacmnaaa);

OMUCHIBATh (PU3NUECKUE TPOLECChl U SIBJICHUS, HWCIOJIb3YS BEIUYHUHBI:
HaIpPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, MOTEHIUANT 3JIEKTPOCTATHYECKOrO
MOJIsl, PA3HOCTh IMOTEHUHAJIOB, DJICKTPOJBIKYILAS CUJA, HMHIYKIUSA
MAarHuTHOTO IIOJISl, MAarHUTHBIM MOTOK, CWia AMIEpa, WHIYKTHUBHOCTD,
ANEKTPOABMXKYIIAS CUJIa CAMOMHAYKIIUHU, HSHEPrusi MarHUTHOTO IIOJIS
MPOBOJAHUKA C TOKOM, PEISATUBUCTCKUN HUMITYJbC, TIOJHAsI SHEPrus,
DHEPTUs TIOKOSI CBOOOJIHOM 4YaCTHUIBI, DHEPTUsi M UMITYyJIbC (OTOHA,
MacCOBO€ YKCIIO U 3aps]l Allpa, SHEPTUSI CBA3M Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PUINYECKUX  SBJICHUMA:
ANIEKTPOMArHUTHASI MHIYKIUSI, CAMOUHIYKIIUSI, pe30HAHC, HHTep(DepeHITus
BOJH, Judpakius, JTUCTEPCHs, T[OJHOE BHYTPEHHEE OTpakeHHE,
dboroanekTpudeckuii 3ddext (dhororddexr), ampda- u Oera-pacrajbl
sajep, ramMMma-usiydeHue sjep, (U3U4YeCKUe MPUHIMIBI CIEKTPaIbHOTO
aHanu3a u paboThl Ja3epa;

ONpENENATh HANpaBICHUE HHAYKIUHA MArHUTHOTO TMOJIS MPOBOJAHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300pakeHUe, CO3JaBAEMOE IJIOCKUM 3€PKajIoM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €T0 XaPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATralOlIMe ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBl I aHanu3a U OOBACHEHHS  (PUIMYECKUX  TMPOIECCOB,
MPOUCXOAAIINX B 3BE3/NAX, B 3BE3AHBIX CUCTEMAaX, B MEKTaJaKTUYECKOU
cpene; ABUKEHUsI HEOECHBIX TeJl, IBOIOLNHY 3BE3]] U BeeneHHol;
MPOBOJUTh HCCIECOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
WCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUN, IPU HITOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJYYEHHON  3aBUCUMOCTHU



¢usznyeckux BEIMYUH B BHJE Tpa@UKOB C YYETOM aOCOIIOTHBIX
MOTPENIHOCTE  U3MEpPEHUH, JeNaTh  BBIBOABI MO  pe3yJibTaraM
UCCJIeI0BAHMS;

NPOBOJNTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEpPEHUs, OLICHUBATHh aOCONIOTHBIE U
OTHOCHUTEJBHBIE MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJNTH OTBITHI IO TPOBEPKE MPEIOKEHHON TUIIOTE3bI: IAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATH3UPOBAThH
MOJlyYE€HHBIE PE3yJIbTaThl U JeNaTh BBIBOJ O CTaTyce MpeaIoKEeHHOU
TUIOTE3bI;

OTKCHIBaTh METOBI TIOTYUEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUH;
coOJroAaTh paBuiia 0E30MacHOr0 TPyJa MPU MPOBEACHUU UCCIIEIOBAHUIN
B paMKax y4eOHOro OJKCIIEPUMEHTa, TMpaKTHKymMa ©  yd4eOHO-
UCCJIeIOBATEILCKOM W TMPOEKTHOW JEATEIbHOCTH C HCIOIb30BaHUEM
U3MEPUTETBLHBIX YCTPOMCTB U 1a00paTOpHOro 000pyA0BaHUS;

pemaTe pacy€THBIE 3a7a4d C SIBHO 3aJaHHOM W HEABHO 3aJaHHOM
¢u3nyeckoil MOJENbI0: HAa OCHOBAHMM aHalIM3a YCJIOBHUS BBIOMPATH
dbu3znyeckue MoJeNH, OTBEYArolIue TPeOOBaHUSM 3aJadyM, MPUMEHSTH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MUECKUX TEOpHUil
OpU  HCIONB30BAHUM MAaTEeMAaTUYECKUX METOJOB pEIICHUS  3ajad,
IPOBOANUTH PACUEThl HA OCHOBAHUM MMEIOIUXCS JTaHHBIX, aHATU3UPOBAThH
pE3yNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUS C YYETOM MOJTYyUYEeHHBIX
pE3yNbTATOB;

pemaTh KadeCTBEHHBIC 3a/Jauyd, TPEOyIolIue NPUMEHEHHs] 3HAHWA U3
pa3HBIX pa3JeNoB Kypca PU3UKU, a TAaKXKe WHTETpallii 3HAHUN U3 IPYTHX
MPEJIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAUBATH JIOTUYECKYIO
[ENOYKY pacCyKJICHUI ¢ OTIOPOi Ha N3yUYEeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HYECKUE SIBJICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
¥ TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOIUTH TPUMEPHl BKIaZa POCCHMCKMX U 3apyOeKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYKU, B OOBSICHEHHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHaAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
AESITENPHOCTA YENIOBEKa, CBS3aHHOW C (DU3MUECKUMHU TPOIECCAMH, C
MO3UINI 3KOJOTHYECKON 0€30MacHOCTH, MPEACTaBIECHUI O pallMOHaILHOM
MPUPOOTNOIH30BAHNN, & TAKXKE PAa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM



HAayKd W TEXHOJOTMH JUId JaJdbHEHIIEro pa3BUTUS YEJIOBEYECKOIrO
0O0I1IeCTBA;

NPUMEHSATh pa3iudHble CrOcoObl paboThl ¢ MHpOpMaLKUE (PU3NYECKOTO
COJIEp)KaHUSI C MHCHOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIC
TEXHOJIOTMM JJI TOUCKA, MepepadOTKHM U MNpeAbsBICHUS Y4YeOHOU u
HAy4YHO-TOMYJISIpPHON MH(GOpPMAIMK, CTPYKTYPUPOBAHUS U MHTEPHPETALUN
uH(poOpMaIMKU, MOJTYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTUYECKH
aHaJIM3UpOBaTh  MOJy4yaeMmMylro  HMHQOpPMAlMI0 W  OLEHHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHWI, TaK U Ha OCHOBE
aHaiM3a UICTOYHUKA UHPOpMALIUK;

MPOSBIISATH OpraHu3allOHHbIE " MM03HABATEIIbHBIE YMEHUs
CaMOCTOSITENIFHOTO ~ MPUOOPETEeHUsT HOBBIX 3HAHUW B  Ipolecce
BBINOJIHEHUS TPOEKTHBIX U YUEOHO-UCCIIE0BATEIBCKUX PadoT;

paboTaTh B TpyNIe C HCIOTHEHUEM pa3Iu4HbIX COLMAIBbHBIX pOJEH,
IJIAaHUPOBATH PaOOTy IPYMIbI, PALIMOHAIBHO PACHPENEIATh AEATENbHOCTD
B HECTAaHJAPTHBIX CUTYyalHsX, aJ€KBATHO OLICHUBATh BKJIAJ KAXKJOTO U3
YYaCTHUKOB T'PYMIIbI B pEHIEHHE pacCMAaTPUBAEMOM MPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyayuied npodeccuoHanbHOU AESITENbHOCTH 110
CHENUATIBHOCTSIM (PU3UKO-TEXHUYECKOTO TTPOQuIIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
Kosan4yectBo yacos DJICKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB M TeM (undposbie)
Kourpoasbnsie | IlpakTuyeckue
n/n NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl

Pasnea 1. HAYUHBIA METO/I IIO3HAHUWSA ITIPUPO/IbI

1.1 Hay4nslii MeTO/ IO3HAHUSA TPUPOLBI 6
Hroro no pazaeny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
23 CraTtuka TBEpIOro TENA 5 1
24 3aKOHBI COXPaHEHUS B MEXAHUKE 10 1
Hroro no pazaeny 35

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1
3.2 Tepmonnnamuka. TeninoBble MalIUHbI 20 1
13 ArperaTHble COCTOsIHUA BeniecTBa. Da3oBbie 14 |
' HepPEXOIbI
Hroro no pazaeny 49
Pasnen 4. JIEKTPOANHAMUKA
4.1 DNEeKTpUYECcKOe MoJie 24 1




4.2 [ToCTOAHHBIN JIEKTPUUECKUI TOK 24
4.3 Toxu B pa3nmnyHbIX cpenax 6
Hroro no pazneny 54
Pasznen 5. PUSHUYECKHU TIPAKTUKYM
5.1 OUBNYECKUIN TPAKTUKYM 16 16
Hroro no pazaeny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16




11 KIIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
HauMeHoBaHHe pa3aei0B U TeM nugposbie
Ne i/m P KonrtpoJsbnsie | IIpakTnyeckue (g )
NPOrpamMMBbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOJAMHAMUKA
1.1 MarnuTHO€ nosue 14
1.2 DJIEKTpOMarHuTHasE UHAYKIUS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KonebaHus 10
2.2 DJeKTpOMarHuTHbIE KoJeOaHus 15
)3 MexaHluecKue 1 3JIeKTPOMarHUTHbIE 10 1
BOJIHBI
2.4 Ontuka 25 1
Hroro no paszneny 60

Pasnea 3. OCHOBBI CIIEITUAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazageny 5
Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 KopmyckynsipHO-BOITHOBOU Jyalln3m 15

4.2 ®dusuka atoma 5

4.3 ®u3nka aTOMHOTO s1/Ipa U 3JIEMEHTAPHBIX 5




YACTHI]

Hroro no pazaeny

25

Pa3nea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3NKHU

5.1 DeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 12
Hroro no pazaeny 12
Pa3nen 6. PUSHUECKUN TIPAKTUKYM
6.1 DU3NYECKUI TPAKTUKYM 16 16
Hroro no pazneny 16
Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cuctemartuszanus u 0o0o01IeHuEe
71 IPEIMETHOIO COIEP>KAHUS U OTIbITA 15
' JeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnn Kypca ¢usuku 10 — 11 kmaccon
Hroro no paszneny 15
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo 4acoB 3J'IeKTp0HHI>I
Ne MpakTu e uupposbie
n/n Tewa ypoxa Bcero Koutposn q:)clme o0pa3oBareb
ble padoThbl
pa60T1>1 HbIC PECYPChI
1 dusnka — pyHAaMeHTaIbHAs HAayKa O IIPUPOJIE 1
) Hayunblit MeTo/1 TO3HAHUS 1 METOIBI HCCTIEI0BAHUS 1
busnyecKkux siBICHUN
3 DKCIEpUMEHT U TEOpUs B IPOLECCE MO3HAHUS TPUPOJIBI. i
Habmronenue u skcriepuMenT B pusnke
4 Crioco6s1 n3mMepenust Gu3NIeCKUX BEJIMUUH 1
5 AOCOII0THAs M OTHOCUTENbHAS OIPEIIHOCTH U3MEPEHUI 1
(bU3NYECKUX BETUYHH
MonenupoBanue B pusuke. Pons u Mmecto pusnku B
6 (dbopMUpPOBaHNN COBPEMEHHOW HAyYHOUN KapTUHBI MHUpPA, B 1
NPAaKTHYECKOH NeATeIbHOCTH JIIoIeH
Mexanunueckoe nmxenue. Cucrtema orcuera. OTHOCUTENIBHOCTh
7 MeXaHU4YecKoro nBmwkeHus. [IpsMas u oOpatHas 3amauu 1
MEXaHUKH
Pannyc-BekTop MaTepHanbHON TOYKH, €70 MPOEKIMK Ha OCU
8 koopauHat. Tpaektopus. [lepememenne. Ckopoctb. Mx 1
MPOEKLHU Ha OCH KOOPAUHAT
9 PaBHOMepHOE npssMonuHeliHoe nBHxkeHHe. [ paduueckoe 1
OTICaHUE PABHOMEPHOTO MPSMOJIMHEHHOTO IBYKCHHUS
10 CrnoxxeHue nepeMeleHuid u ckopoctet. Pemenne 3agau 1
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HepaBHoMepHOe ABHKeHHE. MTHOBEHHAsI CKOPOCTh. Y CKOPEHHE.
[IpssMonMHETHOE ABMYKEHHE C TIOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanne NpIMOIUHEHHOTO ABUKEHUS C

12 IIOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe najeHue. Y CKopeHrue CBOOOHOTO TaACHHS.

13 3aBUCUMOCTbh KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT BPEMEHU U
ux rpaduxu

14 JIBu>xeHue Tena, OpOLIEHHOTO MO YIJIOM K TOPU30HTY
Kpuonuneiinoe nuxenue. [IBUKeHHUE 110 OKPYKHOCTH.

15 VYrnoBas u MuHeHas ckopocTh. [lepuoa u yacrora.
LleHTpOoCcTpeMUTENBHOE U MOIHOE YCKOPEHHE

16 KoHnTtponbHas padora o teme "Kunemaruka"
I1epBe1if 3akoH HeroToHa. MIHEpLManbHbIe CUCTEMBI OTCYETA.

17 [IpuHnun otHOCcHTEnbHOCTH ['anunes. HemnepuuanbHbie
CUCTEMBI OTCYETA

13 Cuna. PaBHogeicTBytomas cuna. Bropoii 3akon HeroToHa.
Macca

19 B3anmopencrtsue ten. Tperuit 3akon HeroTona

20 [TpuHnMn cynepno3unuu cui. Pemenue 3agau Ha npuMeHeHUE
3akoHOB HproToHa

)1 3aKOH BCEMUPHOI'O TATOTEHUS. DKBUBAJIEHTHOCTD
TPABUTAIMOHHOW M HHEPTHOM MacChl

22 Cuia TSXKECTH U YCKOPEHHE CBOOOIHOTO MaJIeHUs

7 JIBi>keHre HeOECHBIX TeN U MX UCKYCCTBEHHBIX CITyTHHUKOB.
[lepBas kocmuueckas ckopocTh. 3akoHbl Kemepa

24 Cuna ynpyrocrtu. 3akoH I'yka. Bec tena

25 Cuna tpenus. [Ipupona u Buasl cun Tpenus. [IBuxeHue B




KHUIKOCTHU M ra3c € y‘{éTOM CHJIbI COITPOTUBJICHUA CPCIbI

26 Hasnenue. 'mapocrarnueckoe gasinenue. Cuna Apxumena

7 AOcomoTHO TBepaoe Teno. [loctynaTenbHOe U BpaaTeibHOE
JBUKEHUE TBEPOTO Tela

28 MoOMEHT CuIJIbl OTHOCUTEIBHO OCH Bparienus. [1nedo cumsl
CioxkeHue cuil, MPUIOKEHHBIX K TBEpAOMY Teny. LleHTp

29 TSOKECTH TeNa. Y CIIOBUSI PaBHOBECHUS TBEPIOTO Tena. Buibsl
paBHOBECHS

30 Pewenne 3amau

31 KonTponbhas padora no teme "Ilunamuka. Ctatuka TBEpAOro
Tena"
Nmmynbe MaTepranbHON TOUKH, CUCTEMBI MaT€PHAJIbHBIX TOYEK.

32 [lenTp Macc cucTeMbl MaTepUaJIbHBIX TOUEK. Teopema o
JBUKEHUH LIEHTPa Macc

1 NmMmnynbc cuiibl 1 UBMEHEHHE UMITYJIbCa Teja. 3aKOH COXpaHEHUs
umnyinsca. PeakTuBHOE ABMXKEHUE

14 MoMeHT umnysbca MaTepualibHOW Touku. [Ipeacrasienue o
COXPaHEHWU MOMEHTA UMITYJIbCa B IIEHTPAIBHBIX MOJISIX

35 Penrenue 3anau

16 Pabora cunbl Ha MajgOM U HA KOHEYHOM IE€PEMEILIEHUH.
I'padmueckoe npencraBineHre padoOThl CHITBI. MOIITHOCTH CHUTBI

37 Kunetnueckas sneprus. Teopema 00 U3MEHEHUN KUHETUYECKOM
DHEPIrUU MAaTEepUAIbHOU TOYKHU

13 [ToTeHnuumanbHble U HEMOTEHUUAIbHbIE CHIIbL. [loTeHManbHas
sHeprus. Bropas kocMuueckas CKOpOCTh

39 Tpetbst KocMuueckast ckopocTb. CBsi3b pabOThI

HCIIOTCHIIMAJIBHBIX CHJI C K'BMCHCHHCM MEXaHU4IeCKOM OHCPIUH




CHCTEMBI Tell. 3aKOH COXpaHCHHA MEXaHU4YeCKoM OQHCPIUH

VYrpyrue n Heynpyrue CTOJKHOBEHMS. Y paBHEHUE bepHym s

40 . 1
UeaTbHOU KUIKOCTH

41 Konrtponbnas padora o Teme "3aKkoHbI COXpaHEHHS B 1
MexaHuke"

47 Pa3ButHe npencraBneHuil o npupoae TeniaoTsl. OCHOBHBIE 1
nonoxenus MKT. Iuddyszus. BpoyHoBckoe nBuxenne

43 CtpoeHnue ra3000pa3HbIX, KHUJIKUX U TBEPbIX Tel. XapakTep |
JBUKEHUS U B3aUMOJEICTBUS YaCTHUI BELIECTBA

44 Macca u pa3zmepsl MosieKkyl (atomoB). KoiruecTBo BemiecTBa. |
[Tocrosinnas ABorazupo

45 Temneparypa. TeroBoe paBHoBecue. [llkana [enbcus 1

46 Pemenue 3anau 1

47 Uneansuelii ra3. 'a30BbIe 3aKOHBI 1

48 VYpasuenue Menpaeneesa-Knanelipona. Pemenue 3amau 1

49 AOcomoTHas Temneparypa. 3akoH JlaapToHa 1

50 N3omnporneccel B H1€adbHOM T'a3e ¢ TOCTOSHHBIM KOJIMYECTBOM |
BElIECTBa

51 I'padmyeckoe npeacraBaeHne U30MPOILIECCOB: U30TEPMA, |
u30Xo0pa, u306apa

52 OcHoBHoe ypaBHeHne MKT 1

53 Pemenue 3amau 1
CBsi3b a0COIOTHON TeMIepaTypbl TEPMOAMHAMHYECKON CHCTEMBI

54 CO CpeHEN KMHETUYECKON IHEPTHEN MOCTYyNaTEIbHOIO 1
TEIJIOBOTO JIBMXKEHUS €€ YaCTHUIl

55 O06006menue u cucrematusanus 3Hanui o teme "Ocunosst MKT" 1




56 KontposnbHas padora mo teme "OcHoBel MKT"
TepMoguHamMuueckasi CuCTeMa. 3aJJaHle BHEIIHUX YCIOBUM TS

57 TJ1 cucremsl. BHemHne n BHyTpeHHUE napameTpsl. [lapameTpsl
TJI cucteMbl Kak CpeIHUE 3HAYCHUS] BEJIMUYHUH, ONMHUCHIBAIOIINX €€
Ha MUKPOCKOITMYECKOM YPOBHE

53 Hynepoe Hauano tepmoanHaMuky. CaMoOnpon3BoOIbHAas
penakcanus T[] cucTeMbl K TEIIIOBOMY PaBHOBECHIO

59 Mopenb ueanbHOro ra3a B TEPMOJMHAMUKE. Y CIIOBHS
MPUMEHUMOCTH 3TOM MOJEIN

60 VYpaBuenue MenpeneeBa-Knanelipona u BeIpaKeHHUE IS
BHYTPEHHEH SHEpruu
BripakeHue 1J1s1 BHyTpEeHHEH SHEPTUU OJTHOATOMHOIO

61 HaeaJbHoro rasa. Ksazucratnueckue U HECTaTUUYECKHE
MIPOLIECCHI

2 DneMeHTapHasi paboTa B TepMOJIMHAMUKE. Beraucienne paboTsl
o rpaduKy mpoiecca Ha pV-auarpamMme

63 Tenmonepenada Kak crmoco0 U3MEHEeHUs BHyTpeHHew snepruu T/]
cUCTEMBI 0€3 CoBepIeHUsT PadOThI

64 KonBeknus, TenaonpoBogHOCTb, U3JIyYCHUE
KomuuectBo Temnotel. Tenmno&MKOCTh Tena. Y aenbpHas u

65 MOJISIpHas TETUIOEMKOCTH BEIIECTBA. Y IeJIbHAs TEIIoTa
CropaHusi TOIUIMBA

66 Pacuér xonnyecTBa TEIUIOTHI IPH TEIUIONEpeaayde

67 [Tonsitue 06 aquadbaTHOM mporiecce. [1epBriit 3akoH
TEPMOIUHAMUKHU

68 KommaecTBo TemnoTel u paboTa Kak Mepbl H3MEHEHHUS

BHyTpeHHeH 3Hepruu T/l cucremsl




BTOpOﬁ 3aKOH TCPMOAUMHAMUKHU TJIs1 PAaBHOBCCHLIX U

69 HEPaBHOBECHBIX MpoIieccoB. HeoOpaTUMOCTh IPUPOTHBIX
MIPOIIECCOB

70 [TpuHLMIBl KeicTBUs TermnoBbix MamuH. KIT

71 MaxkcumansHoe 3Hauenue KII. [{ukn Kapuo

72 Pemenne 3amaq

7 DKOJIOTHYECKHE ACIIEKTHI MCITOIb30BaHMUA TEIJIOBBIX JBUraTEICH.
TennoBoe 3arps3HEHUE OKPYKAIOLIEH CpeIbl

74 Pemenne 3amaq

75 O0o001IeHNE U CHCTEMAaTH3alUs 3HAHHUH 110 TEME
"Tepmoaunamuka. TernoBeie MalIMHbI"

76 KonTponbhas padota no teme "Tepmoannamuka. TernioBble
MalInHb!"

77 [TapooOpa3oBanue 1 KoHAeHcaIus. VcrapeHue u KUIeHue.
VY aenbHas TEI0Ta MapooOpa3oBaHUS
Hacepimmennple 1 HeHaAChIIICHHBIC TTapbl. KauecTBeHHAs
3aBUCUMOCTbH TUIOTHOCTH M JIaBJICHUS HACHIIIICHHOTO Tapa OT

78 TEMIEPaTyphl, UX HE3ABUCUMOCThH OT 00bEMa HACHIIIIEHHOTO
napa. 3aBUCHMOCTb TeMITepaTyphbl KUTICHUsSI OT JaBJICHUS B
KHIKOCTH

79 BnaxxnocTh Bo3yxa. AGCOIOTHASI 1 OTHOCUTEIIbHAS BIAKHOCTD

80 Pemenne 3amaq

21 Tsépnoe teno. Kpucramnmmyeckue u amopdusie Tena.
AHM30TPONIUSI CBOMCTB KPUCTAIIIIOB

2 [TnaBiaeHue ¥ KpUCTAITHU3AMSA. Y IeJIbHAS TEIJIOTA TUIABJICHHUS.
Cyb6numarus

83 Hedbopmaruu TBEpAOTO Tena. PacTskenue u cxarue. CaBur.




Monyns FOnra. [Ipeaen ynpyrux nedopmanuit

TemnoBoe pacmMpeHne KUIKOCTEN U TBEPABIX Tell.

84 AHTrapMOHHM3M TEIIOBBIX KOJIEOaHUM YacTHIl BEILIECTBA

85 [IpeoOpazoBanue 3Heprun B (ha30BBIX MEepexoaax

86 VYpaBHeHHe TemIoBoro 6anganca

87 Penrenue 3anau
[ToBepxHOocTHOE HaTskeHue. KanwspHsele ABieHus. /{aBienne

88 MO/, ICKPUBJIEHHOM MOBEPXHOCTHIO kuakocTu. Dopmyna
Jlamtaca

29 O06o0011eHre U cucTeMaTU3aIys 3HaHu# 1o TeMe " ArperaTHbie
cocTosiHU BellecTBa. Pa3oBbie nepexoipl”

90 KonTponbHas padota no Teme "ArperatHble COCTOSHUS
BeniecTBa. Pa3zoBble MEPEXOabl"
OnexTpu3anys Tea U €€ NposBIEHUs. DJIEKTPUUECKU 3apsan. [[Ba

91 BUJIA DJIEKTPUUECKUX 3apsiioB. I [poBONHUKH, TUAIEKTPUKU U
NIOJIyTIPOBOJHUKU

9 DJIeMEHTapHBIN ANEKTPUUECKUI 3apsil. 3aKOH COXPaHEHUS
INEKTPUYECKOTO 3apsaa

93 B3aumoneiictBue 3apsaoB. Toueunsie 3apsaabl. 3akoH Kynona

94 Pewenne 3amau

95 Onexrpuueckoe nojie. Ero aelictBrue Ha 31€KTpUUECKUE 3apsbl
Hampsoxk€anocts snextpudeckoro moss. [IpoOuslii 3apsz. Jluauu

96 HaNPsHKEHHOCTH AIEKTpUdecKoro noyst. OgHopogHoe
JJIEKTPUYECKOE 110JIE

97 [ToTeHIManbHOCTB 3JIEKTPOCTATHYECKOrO MoJIsA. Pa3HOCTH
NOTEHIUAJIOB U HaNpsHKEHHE

98 [loTenunanbHas 3Heprus 3apsaa B 3J€KTPOCTATHUYECKOM TOJIE.




IToTenuuan a1 CKTPOCTATHYCCKOI'O ITOJIA

CBi13b HaHpH)KéHHOCTI/I II0JIA 1 Pa3HOCTHU MMOTCHIUAJIOB JJIA

99 INEKTPOCTATUYECKOTO MO !

100 [IpuHIUI Cynepno3unuu 3JIEKTPUYECKUX MOJIEH 1

101 Pertenue 3amau 1

102 [Tone Toueunoro 3apsna. [lose paBHOMEpHO 3apsKEHHON cepbl 1

103 [Tosie paBHOMEpHO 3apsikeHHOTO 10 00BEMY mmapa. [lone |
PaBHOMEPHO 3apsHKCHHOM 0€CKOHEYHOM TIOCKOCTH

104 [IpoBOgHMKY B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBHE PAaBHOBECHS |
3aps0B

105 JMpIeKTpUKY 1 OJIyIPOBOJHUKH B 3JIEKTPOCTATUYECKOM T10JIE 1

106 Konpaencarop. D1ekTpo€MKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh 1
IUIOCKOTO KOHJIEHCATOpa

107 [TapannenbHOE COeAMHEHUE KOHIEHCATOPOB 1

108 [TocnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB 1

109 DHeprus 3apsyKEHHOTO KOHJIEHCATOpa 1

110 Pemenue 3agau 1

11 JIBu>keHue 3apsKeHHON 4acTUIbl B OJHOPOIHOM AJIEKTPUUYECKOM 1
nojue

112 Pemenue 3anau 1

113 O06o01IeHre U cucTeMaTH3alus 3HaHUH 110 TeMe i
"Onextpuueckoe noiue"

114 Konrtponbnas padorta no Teme "DnexTpuieckoe mnose" 1

115 Cuna toxka. [locTostHHBIN TOK. Y CIOBUS CyIIECTBOBAHUS 1
MOCTOSTHHOTO AJIEKTPUYECKOTO TOKa

116 Wcrounuku Toka. Hampsokenne u 3/1C 1
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3akon Oma 1A ydaCTKa LCII. :‘)HeKTpI/I‘ICCKOC COIIPOTUBJICHUC

3aBHCHUMOCTH COIIPOTUBJICHHUA OAHOPOJHOT'O ITPOBOJHUKA OT €TI0

118 1
JUTMHBI Y TUTOIIAU TIOTIEPEYHOTO CEUECHHUSI
119 VY nenbHOE cONpOTUBIIEHKE BellecTBa. Pemenue 3anau 1
120 [TocnenoBarenpHOE, apauieIbHOE, CMEIIAHHOE COSTMHEHNE 1
MIPOBOJIHHUKOB
121 Pacuér pa3BeTBnEHHBIX dnekTpuyeckux nemneu. [Ipasuna |
Kupxroda
122 Pemenue 3anau 1
123 Pabora anekrpudeckoro Toka. 3akoH Jxoynst —Jlenna 1
124 Pemenue 3anau 1
125 MoIHOCTh AJeKTpUYEecKoro Toka. TernaoBast MOIIHOCTD, 1
BbIJI€JIIEMasi Ha PE3UCTOpe
126 Penrtenue 3anau 1
127 O/1C u BHYTpEeHHEE CONPOTUBIICHNE UCTOYHUKA TOKA 1
128 3akon OMa JJ1sl TOJTHOM (3aMKHYTOM) 3JIEKTPUUECKOM 1Ienn 1
129 Pemenue 3anau 1
130 MOIIHOCTE UICTOYHHKA TOKA 1
131 KopoTtkoe 3aMbIkanne 1
132 KonzeHcarop B 1ienu NOCTOSSHHOTO TOKa 1
133 Pemenue 3agau 1
134 Pemenue 3amau no teme "[1oCTOAHHBIN 3JIEKTPUYECKHI TOK" 1
135 Pemenue 3anay no teme "IlocTossHHBIN AeKTpUYECKUl TOK" 1
136 Pemenue 3anay no teme "IlocTossHHBIN A51eKTpUYECKUil TOK" 1
137 O06o061mieHre u cucreMatu3anus 3HaHui o Teme "[locTosHHBIHI 1

AJICKTPUUECKUNA TOK"
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Kontponbhas pabota no teme "I1ocTOSTHHBIN 37IEKTPUUECKUA

n

TOK

139

DneKTpruYecKasi MPOBOAUMOCTh PA3INYHBIX BEIIECTB.
DIIEKTpUYECKUI TOK B MeTauiax. CBEpXMpPOBOJUMOCTb

140

DNEeKTpUYECKUi TOK B paCTBOpAx M pacijiaBax 3JIEKTPOJIUTOB.
3axonbl Dapanes is 3IEKTpoIU3a

141

DneKTpuyecKuil Tok B razax. [lmazma

142

DIIEKTPUYECKHUI TOK B BaKkyyMme. BakyyMHbIe ipuOOpbI

143

DNEKTPUYECKUN TOK B MOTYIIPOBOIHUKAX

144

[TonmynpoBOIHUKOBBIE IPUOOPHI

[N PRI N -

145

dusnueckuil mpakTuKyM 1o Teme "M3mMepeHne cuiibl Toka U
HANpPsHKEHUS B LIETU MIOCTOSHHOTO TOKA TPU TTOMOLIH
aHaJIOTOBBIX U U(POBBIX U3MEPUTEIBHBIX TPHOOPOB" MK
"3HakoMcTBO ¢ M(poBoii Taboparopueit o pusuke. [pumepsl
U3MEpeHUs] PU3MUECKUX BEIUYHH MTPU OMOIIU KOMITBIOTEPHBIX
JATYNKOB"

146

®usnyeckuil npakTukyM 1o teme "M3ydyeHre HepaBHOMEPHOIO
JBUKEHMS C LIENbIO ONPENEICHNSI MTHOBEHHON CKOPOCTH"

147

DuU3NYECKUi TPaKTUKyM 110 TeMme "V3MepeHune yCKopeHus pu
NPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOU
mockoctu" unum "MccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU
[IPU PaBHOYCKOPEHHOM JIBHOKCHUH"

148

®dusnyueckuii MpakTUKyM 1o Teme "M3mMepeHne yCKopeHus
cBoOotHOTO TazeHus" win "M3ydeHue ABUKEHUS Tena,
OpOILIEHHOTO TOPU3OHTAILHO"

149

®u3nYeCKnil MpakTUKyM 1o TeMe "M3ydueHue qBHKeHus Tesa 1o
OKPY’KHOCTH C ITOCTOSIHHOM 110 MOJTYJIt0O CKOPOCTBIO" MIIN
"HccnenoBanue 3aBUCMMOCTH IEpH0a 00palieHrss KOHHYECKOro




MasiTHUKA OT €ro mapaMeTpoB"

150

®uznuecknil NpakTUKyM 1o Teme "3mepenue
PaBHOJICHCTBYIOIIEH CUIIBI TIPU ABUKEHUU OpYCKa 10 HAKJIIOHHOU
mockoctu" munu "l[IpoBepka rumoTesbl 0 HE3aBUCUMOCTH
BPEMEHHU JBUKEHHSI OpyCKa 10 HAKJIIOHHOMN IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

151

®uznyeckuil npaktukym no teme "HccnenoBanue 3aBUCUMOCTH
CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U PE3HHOBOM
obpasiie, ot ux aedopmaruu” win "M3ydeHune nBIOKCHUS
CHCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKUi
6510K"

152

dusnveckuii mpakTukyM 1o teme "M3mepenue ko3 durenra
TPEHUS 10 BEIMYMHE YTIIOBOTO K03 (HUIIeHTa 3aBUCIMOCTH
Frp(N)" unu "UccnenoBanue nBuxkeHus: Opycka 1o HaKJIOHHOM
TUIOCKOCTH € TIEPEMEHHBIM KO3 (HUIIMEHTOM TpeHUs" WiIn
"N3yueHne NBUKEHUS Ipy3a HAa BaJLy C TPEHHEM"

153

®dusnueckuil npakTukyM 1o teme "HccnegoBanue ycnoBui
paBHOBECHs TBEPIOTO TeNa, UMEIOIIETO OCh BpallleHUus " WiIn
"KoHCTpynpoBaHUE KPOHIITEHHOB U pacy€T CUJI YIPYTOCTH" WK
"N3y4yeHne ycTOHYMBOCTH TBEPJOTO T€a, UMEIOLIETO IUIOIAlb
onops!"

154

®duznyeckuil npakTukyM no teme "M3mepenue ummysbca Tena
110 TopMo3HOMY IyTu" uin "M3mMepeHue cuiibl TATH, CKOPOCTU
MOJIJIN IEKTPOMOOMIISI M1 MOIITHOCTH CHJIBI TSTH" WITN
"CpaBHEHHUE U3MEHEHMSI UMITYJIbCA T€JIa C UMITYJIbCOM CHJIBI"
win "VccnenoBanre COXpaHEeHUs UMITYJIbCa IPU YIIPYTOM
B3aumojecTeun" win "M3Mepenne KUHETHUECKOM SHEPTUH Tella
110 TOPMO3HOMY ITyTH"

155

®usnyeckuil npakTukyM 1o teme "M3yueHue n30TepMHUECKOro




nporiecca (PeKOMEH/I0BaHO UCII0JIb30BaHUE HUPPOBOH
nabopatopun)" win "M3ydeHne n30XopHOTOo mpoliecca’ Win
"Uzyuenue nzobapuoro mnporecca” uiu "[IpoBepka ypaBHEHUS
COCTOSHMS"

156

®duznyeckuil npakTukyM no teme "M3mepenue yaenbHOR
terwtoéMkocTu" win "MccnenoBanue npouecca OCTbIBaHUS
BemecTBa" win "HccnenoBanue annadbaTHOTO Tmporiecca’ uin
"N3yueHnne B3auMOCBSI3H SHEPTUU MEKMOJICKYJIIPHOTO
B3aMMO/JICUCTBUSA U TEMIIEPATypbl KUTICHUS KUIKOCTEH"

157

®uznueckuil npakTukyM no teme "M3ydeHne 3akOHOMEpHOCTEH
ucnapenus xuakocte" wim "M3Mepenne y1enbHONU TeMIOThI
ruiaBiieHus bjaa" uinn "M3ydeHue cBONCTB HACHIIIEHHBIX MTapoB"
i "M3mepenue abcomoTHOM BIAKHOCTH BO3/IyXa M OIEHKA
Macchl mapoB B omenieHun". Mzmepenue kosddunrenta
MOBEPXHOCTHOTO HATSKEHHS

158

®duznyeckuii npaktukyM no teme "HabmroneHne npeBpanieHus
SHEPTUH 3aPsHKEHHOTO KOHJIEHCATOPa B DHEPTHUIO U3ITYUSHUS
ceetonuoa" win "M3yuenre npoTekaHus TOKa B LIETH,
cojepxarieit konaercarop" wiu "Pacnipenenenue pazHOCTH
MNOTEHIUAJIOB (HANPsHKEHUS) P MOCIeI0BATEIbHOM
COEMHEHUH KOHJIEHCATOPOB"

159

®dusnueckuil npakTukyM no teme "HccnenoBanue cMemaHHOTO
COETMHEHMSI pe3ucTopoB" win "M3MepeHne yaenbHoro
cOmpoTHUBIeHUs MpoBoaHUKOB" uiu "VccrnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS IS JIaMIIbl
HaKaJauBaHUs"

160

Ousnueckuii mpakTukyM 1o teme "Habmoaenue snextponusa’
win "V3mepenue 3apsga OJHOBAJIEHTHOIO HOHA" WK
"HccnenoBaHne 3aBUCUMOCTH CONPOTUBIICHHS TEPMOPE3UCTOpA




oT Temriepatypsl" uin "CHsITHE BOJIbT-aMIIEPHOI
XapaKTepUCTUKH Aroaa"

PesepBHbIil ypok. O6001IeHIE U CHCTeMaTH3allus 3HAHUH 110

161 " 1
teMe "Kunemaruka"

162 PesepBHbIil ypok. O6001IeHIE U CHCTEeMaTH3allus 3HAHUH T10 |
teme "/lunamuka"

163 PesepBHelil ypok. O6001IeHNE U CUCTeMATHU3alNs 3HAHUIN 110 |
teMe "Cratuka TBepaoro tena"

164 PesepBHelil ypok. O6001IeHHE U CUCTeMAaTHU3alus 3HAHU 110 |
TeMe "3aKOHBI COXpaHEHUs B MEXaHHKeE"

165 PesepHbIii ypok. O0001IeHNE 1 cCUCTeMAaTH3aIus 3HAHUH 110 |
Teme "OCHOBBI MOJIEKYJISIPHOKMHETUYECKON Teopun"

166 PesepHbIif ypok. O0001IeHHE 1 cCUCTeMAaTH3aIus 3HAHHUH 110 |
teme "Tepmoaunamuka. TemnoBbie MauHbI"

167 PesepBHeIil ypok. O000IIeHHE U CUCTEMATHU3aINS 3HAHHUIA 110 |
Tteme "ArperatHble cocTosiHUA BelecTBa. das3oBbie nepexos”

163 PesepBHeIil ypok. O000IIeHHE U CUCTeMATHU3aINs 3HAHHUIA 110 |
Teme "OneKkTpudeckoe nosue"

169 PesepBHbIii ypok. O0001IeHHE U cCUCTeMAaTH3aIusl 3HAaHUH 110 |
teme "[locTosHHBIN 3neKTpUYeCKuil TOK"

170 PesepBHbIii ypok. O0001IeHHE U cCUCTeMAaTH3aIusl 3HAaHUH 110 |

teMe ""TOKHM B pa3inu4HbIX cpenax”

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KIIACC

KoanuecTBO 4acos

Mpakr DJIEKTPOHHBIE
Ne Hyecku | UHUPpPOBBIE
n/n Tema ypoka Bcero KonTpoars e o0pa3oBaTe/ibHbIE
ble padoThbI
paodor pecypchl
bl
1 B3auMogeiicTBrue MOCTOSIHHBIX MarHUTOB U MPOBOJHUKOB C |
TokoM. MarnutHoe nosne. ['unoresa Ammepa
) Bekrop MaruutHoM nHAyKuuU. [I[puHIMI Cynieprio3uimu |
MArHUTHBIX OJEN. JIMHUKM MarHUTHOM MHIY KLU
3 MaruutHoe noJie MpoBOJHKKA ¢ TOKOM. OnbIT DpcTeaa 1
4 Cuna Amriepa, e€ HampaBJICHUE U MOJYJIb 1
Penrenue 3amau 1
6 [Ipumenenue 3akoHa Amriiepa. IIeKTPOU3MEPUTENbHbIE 1
MIPUOOPHI
7 Cuina Jlopenua, e€ HanpaBJeHUE U MOYJIb. JIBHKEeHNE |
3apsiKEHHOM YacTHUIIbl B OJTHOPOJIHOM MarHUTHOM I10JIe
Pemenue 3amau 1
9 Pabota cuiel Jlopenna 1
10 Pemenue 3amau 1
1 MarnutHoe noJjie B Beniectse. @eppoMarHeTHKy, napa- u 1
JIHaMarHeTUKU
1 OcHoBHbI€ cBOMcTBa (heppomarueTukoB. IIpumenenue |
(heppoMarHeTHKOB
13 Pemenue 3agau mo treme "MarautHoe mojie" 1




14

Pemtenue 3amau o reme "MarautHoe mone"

SIBneHue 351eKTpoMarHuTHOM HHAYKIMU. [1oTok BekTOpa

15 MarHUTHON WHTyKIIUU !

16 S1C unayxuun 1

17 3aKoH 3neKTpoMarHuTHOoM nHaykuuu dapanes 1

18 Buxpeoe anektpuueckoe noiie. Toku @yko 1

19 OJ1C uHaYyKIMK B ABMKYIUXCS TIPOBOTHUKAX 1

20 Pemenue 3amau 1

21 [IpaBuno Jlenua 1

2 NunyktuBHOCTH. KaTynika MHIyKTUBHOCTH B IIETIH |
IMOCTOSIHHOT'O TOKa

23 SBnenne camonnaykuuu. 3/1C caMOUHIYKITUU 1

24 DHeprusi MAarHUTHOTO TOJISl KATYIIKA C TOKOM. 1
DNEeKTPOMArHuTHOE T0JIE

25 Pemtenue 3amau 1

26 O0001IeHe ¥ CUCTEMATH3alUs 3HAHUH 110 TEME |
"OnexkrpoauHamuka"

27 KonTtponbHas pabora mo teme "DneKTpoguHaMuka" |

73 Konebarenpnas cucrema. CBoOOIHBIE KOJICOaHUA. 1
[Mapmonnyeckue xonebanus

29 KunemaTtnueckoe v TMHAMUYECKOE OINKMCaHUE KoJieOaTeIbHBIX |
IBIDKECHUHN
DHepreTuyecKkoe onvcanue. BeIBoJ AMHAMUYECKOTO OMUCAHUS

30 TapMOHHYECKUX KOJICOaHHUI U3 UX IHEPTETUUYECKOTO U 1
KHHEMATHYECKOTO OIMCAHM

31 Awmruntyaa u asa konebaHui 1




[Tepnonx u yactora kosebanuii. [lepro MaabIxX CBOOOTHBIX

32 KoJIeOaHWil MaTeMaTHIECKOTO MasiTHUKA. [lepro cBOOOIHBIX
Kosie0aHuil MPyKUHHOTO MasiTHUKA

33 3aryxatomue kojaebanus. BeinykneHnsie konebanus. Pezonanc

34 ABTOKONIEOaHUS

35 Pemenue 3anau

16 Ypok-koHpepenus "MexaHndyeckune KolebaHus B
MY3bIKaJbHbIX HHCTPYMEHTAX"

37 O06001eHne U CUCTEMaTU3aIMsI 3HAHUN 110 TEME
"MexaHnudeckue KojeoaHus"

38 DnexTpoMarHuTHele kojebanus. KonedaTenbHbIil KOHTYP

39 ®opmyna Tomcona. CBsi3bp aMILTUTYIBI 3apsifia KOHAEHcATOpa C
aMIUTATY IO CHITBI TOKA B KOJIEOATETLHOM KOHTYpE

40 3aKOH COXpaHEeHHsI SHEPTUU B UI€aJIbHOM KOJIe0aTeIbHOM
KOHTYypE

A1 3aryxarolre JIeKTPOMarHUTHbIE KosieOaHus. BeiHyX/1eHHbIE
AIIEKTPOMArHUTHBIE KOJIeOaHUs

47 IIepemeHnHBbIH TOK. Pe3ncTop u KOHIEHCATOp B LIENH
MIEPEMEHHOT0 TOKa

43 Karymika uHIyKTUBHOCTH B LIETIH TIEPEMEHHOTO TOKa

44 3akoH OMa 11 2JIEKTPUYECKON LIENU IEPEMEHHOTO TOKa

45 MoIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYAHOE U IEHCTBYIOIIIEe
3HaYEHHE CUJIbI TOKA U HAIPSKEHUS

46 Pe3onanc B anekTpruyecKkou 1enu

47 Pemenue 3anau

43 Wneansusbiif Tpancopmatop. [IpousBoactso, nepenaya u

noTpedIeHUE IIEKTPUUECKON IHEPTUU




DKOoJIOTHYECKHUE PHUCKH IIPU MTPOU3BOJACTBEC JICKTPOIHCPI'UHU.

49 Kynbrypa ncnonb30BaHus 3JIEKTPOIHEPTUH B TOBCETHEBHOM
AKU3ZHU

50 Pemnrenue 3anau

51 Pemenne 3anau

5) O06o0061IeHre U cucTeMaTu3alus 3HaHU| TI0 TeMe
"DneKTpoMarHuTHbIE KojebaHus"

53 MexaHnudeckue BOJIHbL. XapaKTepUCTUKH MEXAHUYECKUX BOJIH

54 CBoiicTBa MEXaHHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Wnudpas3syk u ynptpassyk. lllymoBoe 3arpsznenue
OKpY>Karolleu cpeibl

57 Pemenue 3anau

53 DNeKTpOMarHuTHbIE BOJIHBL. V311ydeHne 3J1eKTpOMarHuTHBIX
BOJIH

59 DHeprus JIeKTPOMarHuTHHIX BOJTH. CBOMCTBA
AMIEKTPOMATrHUTHBIX BOJIH

60 [IIxana snekTpoMarHuTHBIX BOJIH. [IpuMeHeHne
AJIEKTPOMATHUTHBIX BOJH B TEXHUKE U OBITY

61 [IpuHUMIIBI pagnOCBsA3M U TeleBUAeHUs. Paaronokanusi.
DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeIbl

62 Kontponbnas pabota o Teme "KonebGanus u BoaHbI"

63 Caer. 3aK0OH NPAMOJUHEHHOTO PACPOCTPAHEHUSI CBETA

64 Pemenue 3amau Ha npuMEHEHKE 3aKOHA TPSMOJIMHEUHOTO
pacnpocTpaHeHusl CBETa

65 Otpaxenue cBera. [lnockoe 3epkano. Chepuueckoe 3epkano




[Tpenomnenue cBeta. AGCONIOTHBIM U OTHOCUTEIBHBIN

66 rokaszaresib npesiomiieHus. [lonHoe BHyTpeHHEe OTpakeHue.
[IpenenbHBIN Yol HOJTHOTO BHYTPEHHETO OTPAKEHUS

67 Pemenue 3a1a4 Ha MpUMEHEHNUE 3aKOHOB OTPAXKEHUS U
[IPEJIOMJICHUS CBETa

68 Xon myueit B npusme. Jucnepcust ceeta. Cl0KHBIN cOCTaB
oenoro cera. Llser

69 JIunzbl. @OKYCHOE PACCTOSIHUE U ONTUYECKAsl CHJIA JTMH3bI

70 [Toctpoenne n300pa>keHU B JIMH3aX U UX CUCTEMaX.
YBenuueHue JIMH3bI

71 Pemenue 3amau Ha mocTpoeHNE N300PAKEHUM, TTOTYYaEMBIX C
MTOMOIIBIO JINH3

72 I'ma3 kak ontuyeckas cucrteMa

7 Pemenne 3anau. IIpenensl NpUMEHUMOCTH F€OMETPUYECKON
ONTHUKHU

74 CKOpOCTh CBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus cBeta

76 WNurepdepentus ceera

77 KorepeHTHBIEC HICTOUHUKH. Y CIIOBUS HAOIIOICHUS MAaKCUMYMOB
1 MUHUMYMOB

78 Pemenue 3anau

79 [TpumeHeHne uHTEpPEepeHIINN

80 Judpakums cBeTa

21 JudpakironHas pemeTka. Y cioBre HaONI01eHNs TJIaBHbIX
MaKCHMYyMOB

82 Pemtenue 3amau




83

HOHepe‘IHOCTB CBCTOBBIX BOJIH. HOJ'I)IpI/I?»aI_II/IH CBCTa

1
84 Pemnrenue 3amau 1
85 CBeToBBIE BJIEHUS B IPUPOJIE 1
86 O6o0m1ieHre 1 cucTeMaTu3alys 3Hanui no reme "OnTuka” 1
87 KoHnTtponbhas padota mo teme «OnTuka» |
28 I'paHnLIBI TPUMEHUMOCTH KIACCUYECKON MEXAHUKHU. 3aKOHBI |
AJIEKTPOIMHAMUKU U IPUHLUI OTHOCUTEIBbHOCTU
89 IlocTynaTel cieqMalbHOW TEOPUHM OTHOCUTEIBHOCTH 1
[IpocTpancTBeHHO-BpeMeHHo nHTepBal. [IpeodbpazoBanus
90 Jlopenna. ¥Ycnosue npuunHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aM€EYICHUE BPEMEHU U COKPALLIEHUE
JUIAHBI
91 OHeprus U UMILYJIbC PEISITUBUCTCKON YaCTULIBI 1
9 CBsi3p Macchl C SHEPTUEH U UMITYJILCOM PENIITUBUCTCKOM |
YacTULIbl. DHEPTHsl MOKOs
93 PaBHOBeCHOE TeTIOBOE U3TyUEHUE 1
94 3akoH cmenieHus: Buna 1
95 I'mnoresa M. Ilnanka o kBaHTax. ®OTOHBI 1
96 DHeprus U UMIyJIbC POTOHA 1
97 ®otoaddext. OnpiTet A. I'. Cronerosa. 3akoHs! poToddhdexra 1
08 VYpaBuenue DiiHmreitna i porodddexra. "Kpacnas rpanuna” 1
dotorddekra
99 Hasnenue ceera. OnwiTel I1. H. JIeGenena 1
100 BomnHoBEIE cBOIICTBA YaCTHI] 1
101 Bonnsl e bpoins. /Inuna BostHbI ae bpoins u pazmepsl |

o0acTy JOKaIu3aluu ABMXKYIIEHCS YaCTULIbI




102

KopmyckynsipHO-BOTHOBOH Ayanu3m

103

Jludpakuust 37eKTPOHOB Ha KpUCTallIax

104

Crnenmduka n3mepenuit B Mukpomupe. COOTHOIICHUS
Heonpenenéunoctei ['elizendepra

105

Pemenue rpaguueckux 3anau

106

Pemenune pacy€THbIX 33124

107

Kontponbnas padota no temam: "OcHossl CTO",
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

108

OnbITHI 110 MCCNEA0BAaHUIO CTpoeHus aToMa. [Tnanerapnas
Moens atoma Pesepdopaa

109

IToctynatel bopa

110

Bunel ciektpoB. CiekTp ypoBHEH 3HEpruu aToMa Boopoja

111

CnoHTaHHoe U BBIHYKACHHOC U3JIYUYCHUC CBCTA

112

Jlazep

—_ = =] =

113

Hyxnonnas mozens siapa ['elizen6epra-lBanenko. 3apsn u
MaccoBoe 4ucio aapa. Mzoronsl. PagnoaktusHOCTH

114

3akoH pPaaArO0aKTUBHOTI'O paciiaaa. CBoiicTBa HOHU3HUPYIOLICTO

H3JTyUCHUA. Bnusuue pPaaAruOaKTUBHOCTH HaA JKHBBIC OPIaHU3MBI.

Jlosumerpust

115

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHblie cuibl. Jledext
Macchl sapa. SAnepHbie peakuuu. SaepHble peakTophI.
[TpoGeMs! ymipaBisieMoro TepMOSIAEPHOTO CUHTE3A.
DKOJIOTrMYeCKHEe aCleKThl Pa3BUTUA AJIEPHON SHEPIeTUKH

116

MCTOI[I)I perucTpanu U UCCICAOBAaHUA SJICMCHTAPHBIX YaCTHII.

DyHIaMeHTaIbHbIE B3aUMOCHCTBYS. bapuoHbl, ME30HBI U
nentoHsl. [IpeacraBnenne o CrannaptHoit mojenu. Kapk-
TJIFOOHHAs! MOJEINb aJpOHOB




117

dwusuka 3a peaenamu CtanaaptHoit moaenu. TémHas MaTepus
u TéMHas SHeprust. EnuHcTBO hU3nveckoit KapTHHBI MHpa

118 Oransl pa3BUTUS aCTPOHOMUU. 3HaYEHHE aCTPOHOMUHU
[TpruMeHUMOCTH 3aKOHOB (PU3UKHU I OOBICHEHUS TPUPOIBI

119 KOCMHUYECKHX 00BEKTOB. MeTO/1bl aCTPOHOMUYECKHUX
HCCIIEA0BaHUN

120 CoBpeMEHHBIE ONITUYECKHE TEIECKOIIBI, PaAHOTENIECKOIIbI,
BHeaTMoc]epHasi aCTpOHOMUS

121 Bun 3Bé3nH0r0 HeOa. Co3Be3nus, spKue 3BE3/1bI, MIAHEThI, UX
BHUJIUMOE JBUKECHUE

122 Conneunas cucrema. ConHue. ConHeYHass aKTUBHOCTb.
Hctounuk sueprun CosiHiia v 3BE31

123 3BE3/1bI, UX OCHOBHBIE XapaKTepUCTUKHU. [[narpamma
"CIIeKTpaNbHBIN KIJIACC — CBETUMOCTH"

124 3Be3abI IIIaBHOM IOCIEI0BATEILHOCTH
Bnytpennee ctpoenue 38€311. COBpeMEHHbIE IPEICTABICHUS O

125 MPOUCXO0KICHUH U 3BOJoIMK COJTHIA U 3BE3/]. DTallbl )KU3HU
3BE3 ]

126 Muneunsiii [1yTe — Hama ["aaktuka. Tunbl raaktuk. Y€pHbie
JBIPBI B SIAPAX TalaKTHK

127 Bcenennas. Paciupenue Beenennoit. 3akon Xa66ma. Teopus
Bonsnioro B3peiBa. PennkroBoe n3inydeHne

128 MacmrabHast ctpykrypa Beenennoil. Meraranaktuka

129 Hepeménnsie npo0iaeMbl aCTpOHOMHUH

130 du3nYecKkuil mpakTUKyM 1o TeMe "MccinenoBanue MarHUTHOTO

MO TOCTOSHHBIX MarHuToB" min "HMccinenoBanne CBONUCTB
dbeppomarneTnkoB" uin "VccnenoBanue 1eHCTBUS




IMOCTOAHHOI'O MarouTa Ha paMKy C TOKOM"

131

®uznuecknil npakTUKyM 1o Teme "M3mepenne cuiibl Ammnepa"
wim "M3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA" MM
"OmnpeneneHne MarHUTHOM MHAYKIIMHA HA OCHOBE U3MEPEHUS
cuiibl Amrepa"

132

dusnueckuil npakTukyM 1o teme "HccnenoBanue siBiIeHUs
AIEKTPOMArHUTHOM MHAYKIMK" win "OnpeneneHne HHIYKIUN
BUXPEBOI'0 MarHUTHOT'O MOJs"

133

duznueckuil npakTuKyM o teme "HccnegoBanue siBneHus
camonHaykiuu" uinu "COopka MOJIEIH JIEKTPOMArHUTHOTO
resepaTopa"

134

dusnueckuil npakTukyM 1o teme "M3mepenue nepuona
CBOOOHBIX KOJIEOAHUH HUTSHOTO U MPY>KUHHOTO MAasTHUKOB"

135

duznueckuii npaktukyM 1o teme "[Ipeobpa3oBanne YHEPTUH B
MPY>KUHHOM MasiTHUKe"

136

®dusznueckuil npaktukyM no teme "MccnenoBanue nepeMeHHOro
TOKa 4epe3 MOCIEN0BaTENBHO COCIUHEHHBIE KOHIEHCATOP,
KaTymky u pesucrop” win "MccnenoBanre pabOThl HCTOYHUKOB
CBE€Ta B LIETIH IEPEMEHHOT0 TOKa"

137

Ou3NYEeCKHil TPakTUKYM 110 TeMe "M3ydueHue napaMmeTpon
3BYKOBOU BOJIHBI"

138

dusnueckuil npakTukyM no teme "M3mepenue nokasarens
npenomiieHus crexna’ win "[lonydyenne n3obpaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajia U JIUH3bI"

139

dusnueckuil npakTukyM 1o teme "MccnenoBanue 3aBUCMMOCTH
(OKYCHOTO PacCTOSHUS OT BelecTBa (Ha MpUMEPE KUIKUX
muH3)" uin "M3mepenne GoKycHOro paccTOSHUS
paccenBarONINX JUH3"




140

duznueckuii nmpakTukyM 1o teme "Habmonenue nudpakuumy,
nHTEephEpEHITNN U TIOJIApU3aIiK cBeTa"

141

dusnueckuil npakTukyM 1o teme "OnpeneneHue uMIyJbca u
SHEPTHUH PEIATUBUCTCKHUX YacTull (1o pororpadusim TpekoB
3apsKEHHBIX YaCTHIl B MArHUTHOM ToJe)"

142

dusnyeckuil npakTukyM 1o teme "M3mepenune nocTosHHON
[Inanka Ha ocHOBe uccienoBanus porodpdexra” uimn
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETO/INOJ OT
HarpsokeHus"

143

®dusnueckuil npaktukyM no teme "MccnenoBanue crnekrpa
pa3peKEeHHOr0 aTOMapHOT0 BOJOPOAA U U3MEPEHHE
noctostHHOM Punbepra"

144

®dusnueckuil npakTukyM 1o teme "Hccnenosanue
paaroakTUBHOTO ()OHA C UCTIOIH30BAHUEM JI03UMETpa" WK
"N3yueHue noriomeHus 6eTa-4yacTul] aroMuHueM"

145

dusnueckuii mpakTukyM no teme "Habmronenus 38E€31HOT0
HeOa HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM
KOMIIBIOTEPHBIX NPHIIOKEHUN JUIsl ONIPEEIICHNUS TTOJI0KEHUS
HEOeCHBIX 0OBEKTOB HAa KOHKPETHYIO /1aTy: OCHOBHbBIE
co3Be3aust CeBepHOro MoJyIapus U SpKue 3BE3abl" UIIu
"Habmronenus B Teneckon JIyHbl, I1aHeT, TYMaHHOCTEH U
3BE3AHBIX CKOILJIEHUN"

146

O06o00menue u cuctemMatu3anys 3Hanui. Ponb ¢pusuku u
aCTPOHOMHU B 3KOHOMUYECKOH, TEXHOJIOTUYECKOM, COLMaIbHOM
Y 3TUYECKOM chepax IesTeTbHOCTH YelloBeKa

147

O60061enue u cucremaTu3anus 3Hanuil. Poiab u Mmecto pusuku
Y aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTUHE MHUPA

148

O06o0menne n cucteMaTu3anys 3HaHui. Ponb puzndeckoit




TeopuH B (GOPMUPOBAHHUY TIPEACTABICHUHN O (PU3UIECKOM
KapTUHE MHUpPa, MECTO (PU3NUECKON KapTUHBI MUpPA B O0IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUH O
npupoe

149 O000meHre 1 cucreMaTu3anusa 3Hagnii no reMe "Kunemarnka'

150 O0001menne 1 cucreMaTh3anus 3Hanui no teMe "Kunemaruka"

151 O06o01eHue 1 cucTeMaTu3alus 3Hanui o teme "JIluHamuka"

152 O0001eHne 1 cucTeMaTH3anusa 3HaHui 1o Teme "CraTuka
TBepaoro rena"

153 O0001IeHre ¥ cuCcTeEMaTH3aIus 3HAHUK 10 TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKe"

154 O600mmenue u cucremMaTu3amnus 3HaHui 1o TeMe "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKON Teoprun"

155 O6o001enue 1 cucTeMaTH3aIus 3HAHUH 110 TEME
"Tepmoannamuka. TeninoBbie MalIUHbL"

156 O060061eHne 1 cucTeMaTH3aIus 3HaHU# 1o Teme "ArperatHele
cocTostHUs BemecTBa. da3oBble nepexoas!”

157 O00011IeHrEe B CHCTEMATH3aIUs 3HAHUH 10 TEME
"Dnexkrpuyeckoe nosie"

158 O00611eHNE U crucTeMaTu3anusa 3Hanui no teme "IlocTosHHbIH
AIEKTPUUYECKUN TOK"

159 O0o001menue u cucTeMaTH3anusa 3HaHui no Teme "Toku B
pa3iauuHbIX cpenax”

160 O0o001IeHre U cUcTeMaTU3alus 3HaHUH 110 TeMe "MaruuTHoe

mmose"

161

PesepBHbIit ypok. O000IIeHNE U CHCTeMAaTH3allns 3HAHUN T10
TeMe "DIeKTpoMarHuTHas UHAyKus'"




PesepBHbIit ypok. O60011IeHNEe U CHCTeMaTH3alys 3HAaHUN 110

t62 teMe "MexaHnnueckue KoneGaHus" !

163 PesepBHbIil ypok. O0001IeHHE U cCUCTeMaTH3allks 3HAHUH 110 |
TeMe "DJeKTpoOMarHuTHbIC KojieOaHus"

164 PesepBHbIil ypok. O0001IeHHE U cCUCTeMaTH3allks 3HAHUH 110 |
TeMe "MexaHMYecKue U 3JIEKTPOMarHUTHBIE BOJIHBI"

165 PesepBHbIit ypok. O000I1IeHNE U CCTeMAaTU3allus 3HAHUN 110 1
teme "Onrtuka"

166 PesepBHbIit ypok. O600I1IeHNE U CCTeMaTU3allus 3HAHUN 110 1
teme "OcHoBel CTO"

167 PesepBHbIil ypok. O600IICHNE U CHCTeMaTH3alls 3HAHUH 110 |
teme "KopnyckysipHO-BOTHOBOM Jyanu3m"

163 PesepBHbIil ypok. O600IICHNE ¥ CHCTeMaTH3alls 3HAHUH 110 |
teMe "®uznka aroma"

169 PesepBHbIit ypok. O000IIEHNE U CHCTeMAaTH3alNs 3HAHUN T10 |
TeMe "®u3nKa aTOMHOIO Apa U 3JIEMEHTapHbIX YacTul"

170 PesepBHbIit ypok. O000IIeHNE U CHCTeMAaTU3alNs 3HAHUN T10 |
Teme "DneMeHThI acTpopU3uKu"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYHEHUKA

®uszuka 10, Mskumes I'.4., Byxosues b.b.,Corckuiit H.H., MockBa
"IIpoceemienne”, 2019

®usuka 1 1,Mskumes I'.4., byxosues b.b.,Hapyrun B.M.,Mocksa
"IIpoceenienue", 2020

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIS

AgneeBa, A. B. Metoauueckue peKOMEHIAIUM 110 UCITOJIb30BAaHUIO0 YUEOHUKOB
o ¢usuke moj peaakuuent I'. . Mskumepa «Mexanuka. 10 kmacey,
«MonexynsipHas ¢usuka. Tepmoaunnamuka. 10 kimacey», « dnekrponuHamuka. 10-
11 xmacey», «Onrtuka.K BanToBas pusuka. 11 kirace» npu n3ydeHuu (Hpu3uku Ha
npodunsHoM ypoBHe. — M.: JIpoda, 2005. — 27c. Kabapauu, O. . Exunsrii
roCyJapCTBEHHBIN 3K3aMEH M0 (PU3HKE: TEOPETUUECKHUE MAaTEPUAIbl U
NpaKkTUYECKUE 3aJaHus JUIsl HOATOTOBKH K 3k3aMeHy. — M.: ACT: TpaH3urtkHura,
2006. — 350c. Kupuxk JI. A. CamocTosiTeibHbIe U KOHTPOJIbHBIE pabOThI MO
¢usuke. PasHOypoBHEBBIC TuaakTHYeckue Marepuansbl. 11 kimace. Ontuka. — M.:
Nnekca, Xapopkos: 'umuazus, 2000. — 98c. Kupuk JI. A. CamocrosTenbHbIe U
KOHTPOJIbHBIE padOThI IO (pu3KKe. Pa3HOYpOBHEBBIE JUAAKTUUECKUE MATEPHAIIBI.
11 xmacc. Atomnas ¢usnka. dusuka aromHOTO sifpa. — M.:Mnekca, XapbKoB:
I'umuazus, 1999. — 105¢. [Ipumepnas mporpaMmma cpeiHero (MoJHOT0) 00IIero
oOpazoBanus no pusuke. [Ipopunsubiit ypoens. 10-11 knacc.- M.: XK-n
«Hapoanoe obpazoBanue» No2, 2006. — ¢.260. 11. Ouzndeckuit IpaKTUKyM IS
KJIACCOB C YIIIyOJIeHHBbIM n3yueHueM ¢uszuku: Junakr. matepuan: 9-11 xi./ 1O.
N. uk, O. ®. Kabapaun, B. A. Opnos u ap.; [Tog pea. 10. 1. /Iuka, O. O.
Kab6apnuna. — M.: [IpocBemenne, 1993. — 208

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCHI CETU
NUHTEPHET

nH(pOypoK
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