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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3uke Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXKEHHA W TpeOOBaHWI K pe3yibTaTaM OCBOEHUS
OCHOBHOHM o0Opa3oBaTenbHOl mporpammsbl, npexacraBieHHbix B @I'OC COO, a
Takke ¢ ydérom denepaibHoi padodeil mporpammbl BocnuTaHus U KoHienmu
npenoaaBanus yaeOHoro npeamera «Pu3uka» B 00pa3oBaTENbHBIX OPraHU3aINAX
Poccuiickoit ~ ®denepanuu,  peaNu3yoMMX  OCHOBHbIE  00pa3oBaTEIbHbIE
MIPOTPAMMBI.

[Iporpamma o ¢usuke onpezenser o0s3aTeIbHOE MPEIMETHOE COJIepKaHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO IMOCIIEI0BATEILHOCTh U3YYCHHSI TEM U Pa3fesioB
y4e0HOro TpeaMeTa ¢ y4ETOM MEXMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKH y4eOHOTO TpoIlecca, BO3PACTHBIX OCOOCHHOCTEH  OOyYarOIIMXCA.
[Iporpamma 1o ¢uszuke naér mpeacTaBiICHUE O UEISAX, COJAEPKaHUM, OOIIei
CTpaTeruu OOy4YeHHs, BOCIHTAHUS M Pa3BUTHS OOYyYaIOIIUXCS CpPEJICTBAMHU
y4yebHoro npeamera «Duznka» Ha yriayoJIEHHOM YPOBHE.

Nzydyenne Kypca (QU3MKHU YIUIyOJEHHOTO YpPOBHSI TO3BOJISIET PEaTU30BaTh
3a/1layd MPOQPECCUOHATILHON OPHEHTAIIMH, HAPABICHO HA CO3/IaHUE YCIOBUU JUIs
NPOSIBIICHUS] CBOMX HWHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXKIIbIM
oOy4aronMmMcsi, KOTOpble HEOOXOIMMBI JJid MPOJOKEHHS oOpa3oBaHUs B
OpraHu3alMsIX MpPOPECCHOHANBHOIO O00pa30BaHUs IO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CIIEUATBLHOCTSIM.

B mporpamme mo ¢u3HKe ONpeAensloTCs IIaHHUPyeMble pe3yJbTaThl
OCBOEHUS Kypca (PU3UKHU Ha YPOBHE CPEJIHETO 00IIEero 0Opa3oBaHus: TUYHOCTHEIE,
MeTanpeaMeTHbIE, IMpeaMeTHble (Ha  yriyonéHHoMm  ypoBHe).  Hayuno-
METOJIOJIOTHYECKON OCHOBOM It pa3paboTKu TpeOOBaHUN K JUYHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOYyYalOUIUXCs, OCBOMBIIHNX
nporpaMmy 1Mo (U3MKE HAa YpOBHE CpEeAHEro oO0mero o0pa3oBaHus Ha
yrayO0inEHHOM YPOBHE, SIBJISIETCS] CHCTEMHO-IEATEIbHOCTHBIN TOIXO/.

[Iporpamma no gu3uke BKIIOYAET:

IUTAHUPYEMBIE Pe3yJbTaThl OCBOEHHUS Kypca GU3HKH Ha yriayOiaéHHOM
YpOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YIbTATHI M0 roj1aM 00y4eHNs;

coJiepkanue yuyeOHoro npeamera «Ousukay» 1mo rogam 00y4eHus.

[Iporpamma 1o Qu3Mke HMeeT NPUMEPHBIN XapakTep U MOXKET ObITh
MCIIONIb30BaHa YUYUTENIMHU (DU3HUKH JIJIS1 COCTABICHHS CBOMX Pab0YHX POrpamM.

[IporpaMMma mo ¢u3uKe HE CKOBBIBAET TBOPUECKYIO HHUIIMATUBY YUHUTEICH U
NPEIOCTAaBISAET BO3MOXKHOCTU JJISl pealu3alil  Pa3iMYHbIX METOAMYECKUX
MOJIX0JIOB K TpEenojaBaHui0 (U3UKKA Ha YrIyOJIEHHOM YpOBHE MpU YCIOBHUH
COXpaHEeHUs 00s3aTeTFHON YacTH COACPKaHUS Kypca.



®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPHUPOJbI, BBICTyHas B
KayecTBe y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMM 00 okpy:karomieMm mupe. [lIkonbHbIN Kypc PU3UKK — CUCTEMOOOPA3yIOIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJBKY (DU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBICHHM, HM3y4aeMbIX XUMHCH, OHOJIOTHEH,
¢dusmdeckord reorpaduerd W acTpoHoMmuei. lMcmonp3oBaHWE U aKTUBHOE
npuMeHeHue (U3HYEeCKUX 3HAHUM ONpEeNeNuiio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe >SHEpPreTHKH, TPAaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHMs] HOBBIX MAaTE€pUajoB C 3a/JlaHHbIMU CBoWcTBamu. M3ydeHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuyaroiierocsi, B OpMUpPOBAHUE YMEHUN NPUMEHSATh HAyUHBIN
METO/1 IO3HAHMSI IPY BBIIIOJIHEHUH UMM YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca ¢pu3uKu Ha YpPOBHE CpeHEro o0IIero oopa3oBaHus MOJIO0KEH
P UAEH, KOTOPbIE MOYKHO PACCMAaTpUBaTh KaK MPUHLIUIBI €M0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUH C HEW KypC SIBISETCS JOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3MKH, BKIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOMN (hU3HUKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUM C HeW maTepual Kypca (U3UKA
o0ObeMHEH BOKPYr (Qu3nyueckux Teopud. Begymum B Kypce sBisieTcs
(opMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE H
T0JIE.

Hoea zymanumapuzayuu. EE peanuzanus NpeANosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHala (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3nku Cc pa3BuTMEM OOILIECTBAa, a TaKXKE C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMU M 3KOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoit nanpaenennocmu. Kypc dbusuku yrnmyOaéHHOTO ypOBHS
MIPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTMYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUNA U COBPEMEHHBbIE TEXHHUYECKHUE YCTpOMCTBa, U
TEXHOJIOTUU.

Hoea 3Kkonocuzayuu peanusyercs IOCPEICTBOM BBEJICHHS JIIEMEHTOB
COllep)KaHMsl, TOCBAIIEHHBIX HKOJOTMYECKMM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTUHM, a TaKKe OOCYKICHHS
po0JieM palliOHAIBHOTO MPUPOIOTIONBE30BAHUS M DKOJIOTMUECKONU 0€30MacHOCTH.

OcBoeHMe cofiepKaHus MIPOTPAMMBI 10 (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
MPUHIMIAX CUCTEMHO-AEATENbHOCTHOIO noaxoAa. Jns Gpusuku peanusanus 3TUX
IIPUHIMIIOB 0a3MpyeTCsl HAa UCIOIb30BAHUH CAMOCTOSATEIBHOIO SKCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIolero Qakropa yuyebHoro mpouecca. ns yriayOnéHHOro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOIO OKCIEPUMEHTA,



BKJIIOYAIOUIETO (DPOHTAJIbHBIE YYEHHUYECKHWE OMNBITHI NPU HU3YYEHUH HOBOTO
MaTepuaia, JaboparopHbie padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
JBa crocoba peanuzanuu (QU3NYECKOro NpakTUkymMa. B mnepBoM ciyyae
MpakTUKyM npoBoauTcs aubo B koHue 10 u 11 kmaccos, mubo mocie nepBoro u
BTOPOTO TIOJNYTOAWN B KaXJIOM M3 OTUX KiIaccoB. Bropoi cmocod — 3To
UHTErpalus paboT MNpakTUKyMa B CHCTEMY JIaDOpaTOPHBIX paldOT, KOTOpHIE
MPOBOAATCS B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mox paboramu
MIPaKTUKyMa TTOHHUMAETCs] CAMOCTOSITENIbHOE HCCIEOBAHUE, KOTOPOE MPOBOAMUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IMIEHHOTO BHIa 0€3 IOIIaroBoi HHCTPYKITUH.

B nmporpamme mo @usuMke cuUcTeMa YYEHHYECKOTO JKCIEPUMEHTA,
7a00paTOpHBIX paboOT M MpakTUKyMa MpPEJCTaBlICHAa €IWHBIM TepedHeM. Brioop
TEMATUKU I 3TUX BUAOB YYEHHYECKUX MPAKTUYECKUX pPAaOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAs U3 OCOOEHHOCTENW MOYPOYHOTO
IUTAHUPOBAHUA W OcCHamleHus: kabuHeta ¢(usuku. [Ipu sToM obOecmneunBaercs
OBIIJICHHE OOYYAIOIMIMMHUCS YMEHUSMH TPOBOAWTH TMPSIMBIE W KOCBEHHBIC
WU3MEPEHUs], UCCIEeNOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEIWYUH M TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHWE YAENSETCS PEHICHUI0 PacYE€THBIX M KauyeCTBEHHBIX
3amad. [lpu 3TOM 1715 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJadd C SBHO
3aJIaHHOM U HESIBHO 3a/IaHHOM (PU3WYECKON MOJENbIO, MMO3BOJSIOIINE MPUMEHSTh
M3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, Tak |
UHTETpUpYs MPUMEHEHNE 3HaHUW W3 pa3HbIX pa3fenoB. JlJis KauecTBEHHBIX 3ajad
NPUOPUTETOM SIBISIOTCSA 3aJaHusg Ha OOBsSCHEHHE/MpEeJCKa3aHue MPOTEKAHMS
(u3HYECKUX SBJIEHUI U MPOLIECCOB B OKPYKAIOIIEH >KU3HHU, TpeOyromue BbIOOpa
buznyeckoil MOAENIH AJIsl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIICUCHHUIO Y4eOHOTo IMpollecca Kypc (PU3MKUA YrIyOJIEHHOTO
YPOBHSI Ha YPOBHE CpPEeAHEro o0IIero o0pa3oBaHus JAOIKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabunHera. B kaOuHeTe QU3MKU JODKHO OBITH HEOO0XOIUMOE
nabopaTopHoe OOOpyJIOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B MPOTrpaMMe I10
(¢uU3MKEe YYEHUYECKUX OINBITOB, JTAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHCTpalmoHHOEe  000pyAoBaHHe (OPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH UM  O0O0ECIeuHMBaeT IOCTAaHOBKY
MEPEYUCIICHHBIX B TporpamMme M0 (U3HKEe KIIOYEBBIX JIEMOHCTpAIMNA IS
UCCIICIOBAHMSI M3yYaeMbIX SBICHHH W  TPOLECCOB, OMIUPUYECKUX H
(GyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe 000pyIOBaHWE MJisi YYEHHUYECKHUX MPAKTHUYECKUX pPadOT
dbopMupyeTcss B BHJIE TEMaTHYECKHX KOMIUJICKTOB M OOECIeUrBaeTCs B pacyére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJaomwuxcs. TeMaTH4eCKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITH TMOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUI€ LIU(PPOBBIX 1a0OPATOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

dbopMHpOoBaHHE UWHTEpeca M CTpEeMJICHUS OOydYaroIMXcd K HaydYHOMY
W3YYCHUIO TPHUPOJBI, pPa3BUTHE WX HHTCIUICKTyaJIbHBIX W TBOPYECKUX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE TMO3HaHUA U (popMuUpOBaHHE
MCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY KAIOITUM SIBJICHUSIM;

(dhopMHpOBaHWE HAYYHOTO MHPOBO33PCHHsS KaK pe3yjbTaTa M3yYeHHUsS OCHOB
CTpOEHUS MaTepuu U QyHITaAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

dhopMupoBaHUE YMEHUI OOBSCHATH SBJICHUS C UCIIOIb30BAaHUEM (PHU3UUIECCKUX
3HAHWM U Hay4YHBIX JI0KA3aTEIbCTB;

dbopMHpOBaHHWE TIPEACTABICHUA O poyi (DU3UKH IS Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYHBIX chepax Oymymieit
npodeccuoHaIbHON /IESITENIbHOCTH, CBS3aHHBIX C (U3UMKOM, MOATOTOBKA K
JabHEHIIIeMy 00yYCHHIO B ’TOM HAIpPaBJICHUU.

JlocTmkeHre STUX 1enel 00ecreunBaeTcsl pelieHueM CIIeAyIomuX 3a1aq B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPETHETO O0IIero 00pa30BaHuUS:

NpUOOpETeHHEe CUCTEMbI 3HAHUN 00 oOHUX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIOYAs  MEXaHUKY,  MOJEKYIIpHyl  (u3uKy,
AIEKTPOINHAMUKY, KBAHTOBYIO (PM3HUKY W DJIEMEHTBI aCTPO(PU3HKHY;

dbopMHpOBaHUE YMEHHI MMPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 00BICHEHUS
(bu3MYecKuX SIBICHUN B MPUPOJE W JUIsl MPUHSTHS TPAKTUYECKUX DEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CITOCOOOB PpEIICHUS pPa3IUYHBIX 3adad C SIBHO 3aJaHHOU
(bu3nUecKoii MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIIbHOE CO3/JIaHHE
(bu3nyUecKoil MOJENH, aJeKBaTHOM YCJIOBHSIM 3aJladyd, B TOM YHCJIE 3a]ad
WHXEHEPHOTO XapaKTepa,;

MOHMMaHuEe (U3NYECKMX OCHOB W TPHUHIIUIOB JACHCTBUS TEXHUYECCKUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHHE METOJaMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS M IPOBEICHUS
(U3MYECKMX OKCIMEPUMEHTOB, aHalIW3a W HHTEpPHpeTanuu  WHGOpMAIUH,
OTIPEIEIICHNS TOCTOBEPHOCTH MOJTYIYCHHOTO Pe3yJIbTaTa,;

CO3/IaHUE YCJIOBUM I Pa3BUTUS YMEHUU MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATEITbHOCTH;



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

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yriyOn€HHBIA YPOBEHb
u3ydeHus yuyeObHoro mpeamera «®Dusmkay Ha ypOBHE CpeaHEro OOMIeTo
oOpa3zoBaHus BBIOMpaETCS OOYYAIONUMUCS, TUIAHUPYIOMUMH TPOJOHKCHHE
o0pa30BaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPODUIISL.

Ha uzyuenue ¢pusuku (yrinyOn€HHbIA ypOBEHb) HA YPOBHE CPEJAHETO OOIIETo
oOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HEZEIO),
B 11 kimacce — 170 yacoB (5 4acoB B HEAEIIO).

[Ipennaraempiii B mporpamMme 1o (u3MKe TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pPa0bOT SBIAETCS PEKOMCHIOBAaHHBIM, YYHTEIb JEJaeT BBIOOD
MpoOBeCHMUsT J1a0OPATOPHBIX pPabOT H OMBITOB € YYETOM HMHIWBHUIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Paszpgesn 1. Hay4Hblilt MeTOA 1O3HAHUS IPUPOABIL.

®dusuka — pyHIaMeHTallbHAs HayKa o npupoje. Hayunsiit MmeToq no3HaHus U
METO/JIbl HCCIIEIOBAaHUS (PU3NYECKUX SIBJICHUH.

DKCIIEpUMEHT U TEOpUsl B Ipolecce Mo3HaHus npupoiasl. Habmronenue u
AKCIIEPUMEHT B (PU3HUKeE.

Crioco6bl  M3MepeHusi (U3MUYECKUX BEIUYUH (AaHAJOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHM  (U3NYECKUX  BEIMYMH  (a0CONIOTHAs W
OTHOCHUTEJIbHAS).

MonenupoBanue (U3NYECKUX SIBICHUNA M MPOILECCOB (MaTepuaIbHas TOUKa,
abCONIIOTHO TBEPAOE TeNlo, HJeanbHasl >KUIKOCTb, HJCANbHBIA TIa3, TOYEUHBIH
3apsan). ['mnoreza. @u3nyecknuid 3aKOH, IPAHULIBI €70 IPUMEHUMOCTH. Pu3HUecKast
TEOpHs.

Ponp u Mecto Qu3uku B GOPMHUPOBAHUU COBPEMEHHOW HAay4YHON KapTHHBI
MUpa, B IPAKTUYECKON E€ATEIbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadvopamopnsvie padomot, npaKmuKym.

N3mepeHne cuiibl TOKa M HAOpsDKEHWS B LENU TOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJOTOBBIX U MU(PPOBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ 1U(poBol s1adoparopueit mo dusmuke. [Ipumepsl u3mMepeHus
(¢u3nYeCKUX BETUYMH MIPU MTOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paspgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanunueckoe naBmxeHHEe. OTHOCHTEIBHOCTh MEXAHUYECKOIO JABUKECHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a1a4l MEXAHUKHU.

Panuyc-BekTop MarepuagbHONl TOYKH, €ro MNPOEKUHH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemenienue, CKOpOCTh (CpeaHssi CKOPOCTb, MTHOBEHHas CKOPOCTh) U
YCKOpPEHHE MaTepUalbHOW TOYKH, MX MPOEKIHMH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CrnoxeHue rnepeMenieHui 1 CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaT€pUaIbHOU TOYKH OT BPEMEHU U UX
rpaduku.

CBoOogHOE mMajneHue. YCKOpeHHe CBOOOAHOrO maaeHus. [[BrkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOpPJHMHAT, CKOPOCTU H
YCKOpPEHUS MaTepUaIbHON TOYKU OT BPEMEHU U UX Ipaduki.



KpuBonuuennoe  pnBmkeHue. [IBUKEHHE  MATepUAIBHOM TOYKH IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHass ckopocTh. [lepmon m vacrora oOpalieHws.
LlenTpocTpeMuTenbHOe (HOPMAIbHOE), KacaTellbHOE (TaHT€HI[MAIbHOE) U TOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHudyeckre yCTpOMCTBA W TEXHOJOTHMYECKHWE TMPOLECCHI: CHUAOMETP,
IBWKCHUE CHApSAOB, LEIMHbIE, IECTEpEHYAThIE U PEMEHHBIE MEepenayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTePUCTHUK
JBUKCHMUS.

CnocoObI ucclief0BaHUs IBUKEHUN.

Nnmoctpanus mpeebHOro Nepexo/ia U U3MEpeHne MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBanme NBUKEHUN C UCIIOIb30BAHUEM MEXaHU3MOB.

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

HaOmronenne nBWKeHHs Teja, OPOIICHHOrO MO/ YIJOM K TOPU3OHTY H
TOPU30HTANIBHO.

Hanpapnenue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yIriI0BOI CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUNA, CKOPOCTEH IBMXKEHHUSI OJIHOTO U TOTO XK€
TeJla B pa3HbIX CUCTEMaX OTCUETa.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomot, npAKMUKyMm.

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEIEHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH NIYTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JIBI>KCHUH.

WN3mepeHnne  yCKOpeHUss ~ CBOOOJHOro  maAeHHs  (PEKOMEHJIOBAHO
HCIIOIb30BaHue UG POBOM 1a00PATOPHH).

WN3yuenue nBWXEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. [IpoBepka
TUIOTE3bl O TIPSMOW MPOMOPIUOHATBHON 3aBUCUMOCTH MEXIY JIalbHOCTHIO
MOJIETa U HAYAJIbHOM CKOPOCTHIO TENA.

N3ydeHne IBHKEHUS Tella MO OKPYKHOCTH C MOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

UccnenoBanre 3aBUCUMOCTH Tepuojia oOpalieHuss KOHMYECKOTO MasTHHUKA
OT €ro mapameTpoB.

Tema 2. lunamuxa.



ITepBeii 3akoH HproroHa. HHepumanbHble cuctemsbl otcu€ra. [IpuHUUMN
oTHocuTenbHOCTH ["anmunes. HeumneprmanbHbie cUCTeMBbl OoTcuéTa (OmpeeeHue,
MIPUMEDHI).

Macca tena. Cuna. [IpyHiun cynepno3unuu Cuil.

Bropoii 3akon HeroToHa aJ1s1 MatepraibHONU TOYKH.

Tperuii 3ak0H Hbr0TOHA U1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTE€HHS. OJKBUBAJICHTHOCTh T'PaBUTALMOHHOW U
WHEPTHOM MAaCCBI.

Cuna TspkecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAJEHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod IMHPOTHL. JIBHOKeHHE
HeOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmKymerocs ¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TpEHHSI CKOJBXKEHHUS W CUJa TPEHUs
nokos. Koadduiment tpenus. Cuna CONPOTUBICHUS TPU ABMKEHUM Tejla B
KUJIKOCTH WJIH rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JBHKEHUS.

Hasnenue. ['mapocratuueckoe napnenue. Cuina Apxumena.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: MOAIIUITHUKH,
JBM)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenune nBrkeHUs TNl B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMAX
OTCU€Ta.

ITpuHIUIT OTHOCUTEIBHOCTH.

Kauenne naByx UWIMHAPOB WM IIAPOB PA3HOM MAaCChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEJIBHO HEMHEPIIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIOUIEH  MPWIOKEHHBIX K TeIy CUI C
MPOM3BEICHUEM MACChI T€JIa Ha €r0 YCKOPEHUE B MHEPIIMATILHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BO3HHKAIOIIMX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

HN3mepenune macc no B3auMOJCHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbKECHUSL.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI P JABMXKEHUHM OpycKa MO HAKJIOHHOM
TJTOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCHUMOCTH BPEMEHM JBMKEHHUS Opycka TIo
HAKJIOHHOM IIJIOCKOCTY Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.



HccenenoBanre 3aBUCMMOCTH CWII YIIPYTOCTH, BO3HHMKAIOIIMX B IIPYKUHE U
pE3UHOBOM 00pasiie, OT X AehopMarii.

N3ydeHne NBUKEHUS CHUCTEMBI TEN, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
NErKui OJIOK.

N3mepenne koddduimenta TpeHUs MO BEIUYMHE YIIIOBOTO KodddummeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanvie nBHKeHHsI OpycKa MO HAKIOHHOM IUIOCKOCTU € MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUS.

N3ydenne nBUKEHUs rpy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHo TBEpAOe Teno. IlocTtymaTenbHOe M BpamiaTeIbHOE IBUKEHUE
TBEpHOro Tena. MOMEHT CHiIbl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl
CrnoxxeHue cuJil, IPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOIO TeEA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3InuHOe PAaBHOBECHE.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCH: KPOHILUTEWH,
CTPOUTEIIBHBIM KpPaH, peIIETUaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bune!l paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOUIETO OCh
BpAILCHUS.

KoHcTpynpoBanne KpOHIITENHOB U PAaCUYET CHII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONIOPBI.

Tema 4. 3akonvl coxpanenusn 8 mexanuke.

Nmnynbse MaTepuanbHON TOYKH, CUCTEMBI MaTepUaNIbHBIX TOYEK. LIeHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMmnyiibe cUIIbl 1 N3MEHEHHUE UMITYJIbCA TeEJA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOE IBMKEHHUE.

MoMeHT umIynbca MaTepuaibHOW TOYKM. lIpeacraBneHne o coxpaHeHHH
MOMEHTAa UMITYJIbCa B UEHTPAIbHBIX MOJISIX.

PaGorta cuipl Ha MamoM U Ha KOHEYHOM ImepemenieHuu. [paduueckoe
MpeCTaBIeHUE paOOThI CUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckass »3Heprusi MaTepHalibHOW TOUYkKH. Teopema 00 W3MEHEHHH
KMHETUYECKOM SHEPIUU MaTE€pUaIbHON TOUKHU.



[lorenuuanbHple W HENOTEHUHMANbHbIE CHIbL. [loTeHUManbHAs JHEPrus.
[ToTeHmmanbHas 3Heprust yrnpyro neGopMupoBaHHOU NpykuHbI. [loTeHImanbHas
DHEPIus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM mose. [loTeHuuanbHas sHEprus
TeJa B TPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOrO I1apa (BHYTpU U BHE 1iapa). Bropas
KOCMHMYECKast CKOPOCTb. TpeThsi KOCMUUYECKast CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYECKOU
DHEPIUMU CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHne bepHyu Ui MACaIbHOM JKUAKOCTH Kak CIEACTBHE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yeckne yCTpOHWCTBAa U TEXHOJOTHMYECKUE MPOLECCHI: ABUKEHUE PAKET,
BOJIOMET, KOMNEp, MPYNKUHHBIA THUCTOJNET, TUPOCKON, (UTypHOE KaTaHuE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepenne MOIITHOCTH CHJTBL.

W3meHeHune sHepruu Tela Mpu COBEPIIEHUU PAOOTHI.

B3auMmHbIe mpeBpaiieHuss KUHETUYECKOM W NOTEHLUAIbHOW DHEPrUU IIpU
JNEWCTBUM HA TEJIO CUJIbI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH MPU CBOOOTHOM TIaICHHH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepeHne nMmyiibea Tejia o TOpMO3HOMY IYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJCHCTBUH.

N3mepeHne KHHETHYECKOW SHEPTUHN TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHEeHUE W3MEHEHHS OTEHIMAIbHOM YHEPTUH MPYKUHBI C padOTOIN CUIIBI
TPEHUS.

Onpenenenue padbOThl CHIIBI TPEHUS NPHU JBMXKEHHM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. Mouieky/isspHas (pU3HUKa U TEPMOJANHAMMKA.

Tema 1. Ocnogbl MOIEKYAAPHO-KUHEMUYECKOI MEeOPUU.

OcCHOBHBIE TMOJIOKEHUST MOJIeKyJsipHO-KMHeTH4Yeckot teopun (MKT), wux
onbITHOE o0ocHOBaHue. Juddysusa. bpoyHoBckoeaBukeHne. XapakTep ABUKECHUS
Y B3aUMOJECHCTBUS 4YacTHUIl BellecTBa. MoJeln CTPOEHHUs Ta30B, KUIAKOCTEH U
TBEPJBIX TeN U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJenei. Macca u
pa3mepsbl MoJieky (atomoB). KonnuecTBo BemiectBa. [loctosinnas ABoraapo.



TeroBoe paBHOBecue. Temmeparypa u crocoObl e€ u3Mmepenus. [llkama
temneparyp Llenbcus.

Mojenb WIeaIbHOTO ra3a B MOJIEKYJSAPHO-KUHETUYECKON TEOPHUM: YaCTHUIIbI
rasza JBMKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

['a3zoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Kmaneiipona. AoOcomtoTHas
TeMriepatypa (mkana tremneparyp KenbBuna). 3akon Jlanebrona. M3omporeccs B
UJeaIbHOM Tra3e ¢ TMOCTOSHHBIM KOJMYECTBOM BeliecTBa. ['paduueckoe
MIPEICTABICHUE U30MPOLIECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3b MKy JaBJIC€HUEM M  CPEeIHE  KHUHETUYECKOW dSHeprueu
NOCTYNAaTENbHOTO TEIUIOBOTO JIBMXKEHUSI MOJIEKYJ HJEaJbHOIO Tra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPUH UJICAJIbHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEpaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeHEN
KUHETHYECKOW SHEPTUEH MOCTYIIATEIBHOIO TEIJIOBOIO ABMKEHUS €€ YACTHLL.

TexHuuecknue YCTpPOWCTBA U TEXHOJOTMYECKHE IIPOLIECCHL: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMaTePUaoB.

Hemoncmpayuu.

Mojenu 1BUKEHHS YaCTHUIL] BEILIECTBA.

Monenb OpOyHOBCKOTO ABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaibHOro OpPOYHOBCKOT'O JIBUYKEHUS.

Huddy3us xxuakocTen.

Mogens onbita llTepHa.

[Iputsxenne MONEKYIIL.

Mojenu KpuCTaNINYeCKUX PELIETOK.

HabGnronenue u ncciieoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

HccnepoBanne mpolecca YCTAHOBIEHUS TEIUIOBOIO PAaBHOBECHS IIPU
TEIUI000MEHE MEXKTy TOpsUeH 1 XOJIOTHOM BOJOM.

W3yueHue H30TEPMUYECKOrO Mpouecca (PeKOMEHJAOBAHO MCHOJIb30BAHKE
1 poBoit 1aboparopun).

N3ydyeHne n30X0pHOTO Iporecca.

N3yuyenue nzobapHoOro npoiecca.

[TpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckas (T[]) cucrema. 3amaHue BHENIHUX YCIOBUH JUIs
TEPMOJAMHAMHUYECKONW CUCTEMbl. BHelHne U BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKON CUCTEMBI KAK CPEIHUE 3HAYEHUS] BEJIMYHMH, OMUCHIBAOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauwano TtepmoanHamMuku. (CamMonpou3BOIbHAs — pejlakcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Monens uICAUIBHOTO Ta3a B TEPMOJMHAMUKE — CUCTEMA YPaBHCHUU:
ypaBHeHHe MeHnneneeBa—KnamneipoHa U BbIpaKEHUE U1 BHYTPEHHEN SHEpPTrUU.
VYcnoBus MpUMEHUMOCTH TOM MOJIENU: HU3Kasi KOHIICHTpAIUsl YacTHIl, BICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jjisi BHyTPEHHEU dHEPruud OJHOATOMHOTO HJ€aJbHOIO
rasa.

KBa3zucratnyeckue u HECTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHas paboTa B TepMoArHaMuKe. Berancnenue pabotsl o rpaduky
npoliecca Ha pV-auarpamme.

Teronepemaua  kak  crnoco0  W3MEHEHUS  BHYTPEHHEH  DHEPIrHu
TEPMOJMHAMMYECKOW  cucTeMbl 0Oe3  coBepuieHusi pabotel.  KouBekius,
TEIJIONPOBOJAHOCTD, U3ITyUYEHHUE.

KomnuectBo Ttemnorel. Temno€éMKOCTh Tenma. YaenbHas W MOJISIpHas
TEIUIOEMKOCTH BeEIIEeCTBA. YpaBHeHHE Maliepa. YaenbHas TemioTa CropaHus
toruBa. Pacuér kommuecTBa TEIOTHI mpu Temnonepenade. I[lonarue o0
aauabaTHOM Tpoliecce.

IlepBblii 3aKOH TepMOAMHAMHUKK. BHyTpenHsa »sHeprus. KomnuectBo
TEIUIOTBI W paboTa Kak Mephl HM3MEHEHHUS  BHYTPEHHEW  DHEPruu
TEPMOJMHAMHYECKON CUCTEMBL.

Bropoii 3ak0OH TEPMOIMHAMHUKU [UJIsI PABHOBECHBIX IIPOLIECCOB: YEPE3
3aJlaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOJUT
eAMHCTBEHHAs afgnabara. AGCOMOTHAS TeMIeparypa.

BTtopoii 3ak0OH TEpMOJMHAMUKH [JIJII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TIepeaTh TEIUIOTY OT 0oJiee XOJIO0IHOIOo Teja K Oojiee HarperoMy 0e3
komneHcanuu (Knaysuyc). HeoOpatumocTh NpUpOIHBIX MPOIECCOB.

[TpuHmne! gectBus TertoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. Hukn Kapno.

DKOJIOTHYECKHE aCTEKThl MCIOJIb30BaHUS TEIUIOBBIX JABUTaTeneil. TemioBoe
3arpsi3HEHHUE OKPYKAIOIIEH Cpe/ibl.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHMYECKUE MPOLECCHl: XOJOAWIbHUK,
KOHIUITMOHEP, NU3ENIbHBIA M KapOIOpaTOpHBIA JBUTaTeNu, IMapoBas TypOUHa,
MOJIyYeHUE CBEPXHU3KUX TeMIepaTyp, YTHUIU3AIUS «TEIJIOBBIX» OTXOJ0B C
MCIT0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUsl OMOOPTaHUYECKOTO TOIIMBA [
BBIPA0OTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTUU.

Jemoncmpayuu.

N3meHenne TemmepaTypsl py auadaTHueCKOM PaCIIUPEHUH.

BosaymHoe orauso.

CpaBHeHUE YAENbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl U3BMEHEHMsI BHYTPEHHEN YHEPTHUU.

HccnenoBanue annabaTHOro mpouecca.



KomrnbrorepHble MOAENHN TEIIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepenue yaenbHOU TENI0EMKOCTH.

Uccnenosanue npoiiecca OCThIBaHUS BEIIECTRA.

UccnenoBanne aaunabaTHOro mporecca.

N3ydeHne B3aMMOCBA3M DHEPTHH MEXMOJIEKYJSIPHOTO B3aUMOJCHCTBUS H
TeMIEepaTyphbl KUTICHUS KUTKOCTEH.

Tema 3. Acpecammusvie cocmoanusn eeuwecmea. Dazoevie nepexoonl.

ITapoobOpazoBanne u KkoHaeHcanusg. McmapeHue W KumeHue. VY aeiabHas
TEIJI0Ta MapooOpa3oBaHUsL.

HacelllienHble W HEHachIlIeHHbIE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JAaBJEHUS HACBIIIEHHOTO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00bE€Ma HACHIIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT TaBJICHUS
B KUJKOCTH.

Brnaxxnocts Bo3ayxa. AOGCOIIOTHAS U OTHOCUTENIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucrammuueckue u amopgHbie Tesna. AHU30TPOINS CBOKCTB
KpuctaJuioB. [lnaBieHre W KpucTalIu3alus. YJeiabHas TEIIoTa IUIaBJICHHUS.
CyOnumarnusi.

Hedbopmanuu TBEpOTO Tena. PacTsbkenue u cxxarue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TeroBoe pacmmpenne KUAKOCTeH U TBEPABIX Tel, 00BEMHOE U JIMHEHHOE
pacipenue. AHrapMOHU3M TEIUIOBBIX KOJIEOAaHWN YacTHI] BEIIECTBA KaK MpUYUHA
TEIJIOBOTO paclIupeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBaHue 3HEPTUH B (pa30BbIX MMEPEXOIAX.

YpaBHEHHE TEIIIOBOTO OajaHca.

[ToBepxHocTtHoe HaTspKeHHE. Koda(phuimeHT MOBEpPXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBienus. J{apneHue noa MCKPUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTpOWCTBA W  TEXHOJOTHYECKUE TMPOLECCHl:  KHUIKUE
KpPUCTAJIJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Jemoncmpayuu.

TennoBoe pacmpeHue.

CBoiicTBa HACBHILIIEHHBIX TAPOB.

Kunenwne. Kunenue npv noHW>KEHHOM J1aBJICHUU.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmaunBaHue.

Kanunnsipasie sBAeHUS.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.



CriocoObl u3MepeHus BIaKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS] KPUCTAIUIMYECKOTO BEUIECTBA.

Buasr nepopmarmii.

HaOnronenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenue yaenpHON TENI0ThI IUIABICHUS JIb/A.

N3ydeHne CBOMCTB HACBIIEHHBIX NIAPOB.

N3mepenne abCONMIOTHOM BIIaXXHOCTH BO3JyXa M OLIEHKA MacChl MapoB B
NOMEUICHUU.

N3mepenne ko3¢ duiirieHTa mOBEpXHOCTHOTO HATSXKCHMUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  Jedopmaiiuu  pe3HWHOBOro obOpasma OT
IPWIOKEHHOU K HEMY CHJIBL.

Paszneun 4. JiaekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auusi Tel U €€ MpOsIBICHHUS. DJNEeKTpUYecKkuil 3apsa. J[Ba Buna
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHWKH, [OHUAJIEKTPUKA U  IOJYHPOBOJHUKHU.
DNeMEHTapHbId JAJEKTPUYECKUN 3apsAa. 3aKOH COXPAaHEHHUS DIIEKTPUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kynona.

OnekTpuueckoe nose. Ero neiicTBre Ha 3IEKTPUUECKUE 3apsibl.

HampsoxénHocth  anekTpuueckoro  moia.  [IpoOuwiid  3apsa.  Jlunuwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE IIEKTPUUYECKOE MOJIE.

[ToTeHIIMANBHOCTD AJIEKTPOCTATUYECKOTO TMOJA. Pa3HOCTP MOTEHLIHAIOB U
HanpspbkeHue. [loTeHnuanbHas SHEprus 3apsaa B DIIEKTPOCTATUYECKOM IOJIE.
[ToTeHnMan 31eKTpOCTaTUYECKOro NoJisd. CBA3b HANPSKEHHOCTH TOJS U PA3HOCTU
MOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO IOyl (Kak OJHOPOJHOIO, TakK M
HEOJIHOPOIHOTO).

[IpuHIMT CynepnO3ULUN STIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMEepHO 3apsbkeHHOUM cdepnl. [lone
PaBHOMEPHO 3apsHKEHHOro mno oObéMy mapa. [lone paBHOMEPHO 3apsKEHHOU
OecKOHEUYHOW TUIOCKOCTU. KapTuHBI JIMHUN HANpsHKEHHOCTH OSTUX TOJEH W
AKBUITOTEHIHAJIBHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IOJIE. Y CJIOBUE PABHOBECHS 3apsIIOB.

JIMDNEKTpUKU B DJIEKTPOCTATHYECKOM  IIOJIE. Jvsnexrprueckas
IIPOHUIIAEMOCTb BELIECTBA.

Konnencarop. DIeKTpoEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa.



[TapannenbHOE coennHeHUE KOHIeHcaTOopoB. [locnenoBaTenbHOe COeIMHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHAEHCaTOpa.

JIBr>KeHHE 3apsyKEHHOM YaCTHUIBI B OJJHOPOJAHOM 3IEKTPUYECKOM TOJIE.

TexHuyeckre YCTpOHCTBA M TEXHOJOTHMYECKHE TMPOUECCHI: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTaTHUECKass 3allluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJIEHCaTOphl, TeHeparop Ban ae ['paada.

Hemoncmpayuu.

Y CTpOKUCTBO Y IPUHIMII IEUCTBHS DIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE€ IBYX 3apsKCHHBIX IUIACTHH.

Mogens anekTpoctatudeckoro reueparopa (Bau e ['paada).

[IpoBOAHUKM B AIEKTPUUECKOM TMOJIE.

DneKTpocTaTuuecKas 3amuTa.

YCTpONCTBO U IEMCTBUE KOHAEHCATOPA MOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIH
IJJACTUH, PACCTOSHUS MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOTO OIS 3apsSyKEHHOTO KOHJEHCaTopa.

3apsaKa U pa3psika KOHIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

OneHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpailieHrs SHEPTUH 3apsHKEHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIy4YE€HUS CBETONO/IA.

N3ydenne npoTekaHus TOKa B LIETH, COJEpKaIIel KOHIEHCATOP.

Pacnipenenenue pasHoCTH MTOTEHIIMAJIOB (HampsHKEeHUs ) npu
MOCJIEIOBATEILHOM COEIMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. [locmoannbslil 31eKMpUdecKuil mok.

Cuina toka. IlocTosiHHBIH TOK.

VYcnoBus CyleCTBOBAHMS MOCTOSSHHOTO 3JIEKTPUUYECKOTO ToKa. McTouHMku
toka. Hanpsokenue U u OJ1C é.

3akoH Oma 11 y4acTKa LEeTu.

DIEKTPUUECKOE CONPOTHUBJICHUE. 3aBUCUMOCTD CONPOTUBJICHUS
OJIHOPOJHOTO IMPOBOJHUKA OT €ro JJIMHbI U IUIOIIAJMA MNONEPEYHOrO CEUEHHS.
VY nenpHOE CONPOTHUBIIEHUE BEILIECTBA.

IlocnenoBaTenpHOE, MapaJUIEIbHOE, CMENIAHHOE COEAVMHEHUE ITPOBOJAHUKOB.
Pacuér pa3BeTBnénHbIX dekTpudeckux mneneit. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIeHna.



MOUIHOCTh 3JIEKTPUYECKOIO0 TOKA. TergoBas MOUIHOCTh, BbIAENs€Mas Ha
pe3ucTope.

OJIC m BHYTpEeHHEE CONPOTUBICHHME HCTOYHHUKA TOKa. 3akoH Oma s
MOJMHOM (3aMKHYTOM) OJJICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKUE MPOLECCHI: aMIEpPMETP,
BOJILTMETP, PEOCTAT, CUETUUK DIEKTPUUECKOU SHEPTHUHU.

Hemoncmpayuu.

N3mepeHne cUilbl TOKa U HaIPSKEHHUSL.

UccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HAIPsDKEHUS IS PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOAUO/A.

3aBUCUMOCTb COINPOTUBIICHUS] HWIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJIOILAIM MTONIEPEYHOTO CEYEHUs U MaTepHana.

UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpsHKEHUH.

IIpsimoe uzmepenue 3/]C. KopoTkoe 3aMbIKkaHHE rajibBAHUYECKOTO JIEMEHTA
U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0Obl coemMHEeHUsI UICTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanre pa3sHOCTH MOTEHUMATIOB MEX]Y MOJIOCAMH MCTOYHUKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

HccnenoBanre CMENIAHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue yaenbHOro COMpOTUBIIEHUS POBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANOPSDKEHUS I JIaMIIb
HaKaJIMBaHUS.

VYBenuuenue npeaena usMepeHus: amnepmeTpa (BoJIbTMETPa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

UccnenoBanne 3aBrucumoctd J/]C raapBaHUYECKOrO0 3JE€MEHTa OT BPEMEHH
IPU KOPOTKOM 3aMBIKaHHH.

HccnenoBanre pa3sHOCTH MOTEHIMATIOB MEX]Y MOJIOCAMH HCTOYHUKA TOKA
OT CHWJIbI TOKA B IIETIH.

HccnenoBanrie 3aBUCUMOCTH TOJIE3HON MOIIHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ paziuunvix cpeoax.

OneKkTpuueckas MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOANUMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCTbH COINPOTUBICHHUS METAIOB OT
temnepaTrypbl. CBEpXIpOBOIUMOCTb.

DIEeKTPUYECKUN TOK B BakyyMme. CBONMCTBA AJIEKTPOHHBIX IMyYKOB.



ITonynpoBOIHHKMY. CoOcTBeHHas u IIPUMECHAs IIPOBOAMMOCTD
noJynpoBOoAHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJEKTPOIUTHUYECKAS ITHCCOLMALMA.
DnekTponus. 3akoHbl Dapajies AJisl JIEKTPOIU3a.

DJIeKTpUUeCKU TOK B Tra3zax. CamMOCTOATENbHBIH M HECAaMOCTOSTEIbHBIN
paspsn. Paznuynblie TUIIBI CAMOCTOSTENBHOTO pa3psaaa. Monnus. [1nazma.

TexHuueckre yCTpOMCTBA M IIPAKTUUYECKOE MPUMEHEHUE: Ta30paspsaHble
JaMIIbl, 3JIEKTPOHHO-ITydeBas TpyOKa, MOJYyHNpPOBOAHUKOBBIE MPUOOPHL: AHMO/,
TpPaH3UCTOp, (POTOAMOM, CBETOAMOM, TajdbBaHWKA, padUHUPOBAHUE MEIH,
BBIIIJIaBKA aTFOMHUHUS, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTBH COIIPOTHUBIIEHUS METAIIIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHbI 351ekTponsa Papanes.

HckpoBoii paspsa ¥ MPOBOAMMOCTD BO3yXa.

CpaBHEHME IPOBOAUMOCTH METAIIJIOB U ITOIYTIPOBOJHUKOB.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

HaoOmronenue amextposusa.

N3mepenne 3apsaa OTHOBAIIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOPE3UCTOpA  OT
TEMIEPATYpPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOMA.

Pu3n4ecKuil NPAKTUKYM.

Crioco6b! n3MepeHus: GU3NYECKUX BETUUYHMH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYMKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTU U3MEPEHUN (PU3UUYECKUX BEIIUYUH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(¢u3MUecKX BEJIMYMH, TPOBEPKA NPEIJIOKEHHBIX THUNOTe3 (BbIOOpP U3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKHX  paslenax «YUYEHHYECKMH  DKCIIEPUMEHT,
nabopaTopHbIe PabOTHI, TPAKTUKYM).

MesknpeaMeTHbIEe CBS3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 10 kmacce
OCYILIECTBIISIETCS C YYETOM COJIEPIKATEIBbHBIX MEXKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTHKH, OMOJIOTUH, XUMHUHU, TEOrpAPUU U TEXHOJIOTUH.

Mesicnpeomemuvie NOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
nO3HaHUA: SABIICHUE, HAay4YHbIA (aKT, rurnotesa, (u3Mveckas BEIWYMHA, 3aKOH,



TEOpHsi, HaONIOJEHUE, SKCIEPUMEHT, MOJAEIUPOBAaHUE, MOJENIb, H3MEPEHUE,
HOTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHbIE TPUOOPHI, U(pOBast 1abopaTOpusl.

Mamemamuxka: peunieHre cucTteMbl ypaBHeHuH. JlunelHas ¢yHKUUA,
napabona, runepoosua, ux rpapuku u cBoiicTBa. TpuroHoMerpuiyeckue (PyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 MX IpOEKLKU Ha OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoae, 1uddys3us, ocMoc,
TEII00OMEH JKMBBIX OPraHMU3MOB, TEIUIOBOE 3arpsS3HEHHE OKPYKAIOIIEH Cpeibl,
yTUIN3alusg OMOOPraHMYecKOro TOIUIMBA JJIi BBIPAaOOTKH «TEIUIOBOM» U
AJIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHE U KallWJUIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBICHUS B )KUBOU MPHUPOJIC.

Xumuna: IHUCKPETHOE CTPOCHHUE BEIECTBA, CTPOEHUE aTOMOB U MOJIEKY,
MOJIb BELIeCTBa, MOJIApHAs Macca, MOJlydeHHe HaHOMAaTepHajioB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEIN, KUAKOCTEH U ra3oB, )KUJIKUE KPUCTAILIbI, JIEKTPUUECKHE
CBOMCTBA METAJUIOB, AJIEKTPOJIUTHYECKAS JUCCOIMAIINS, TaTbBAHUKA, JIEKTPOHHAS
MUKPOCKOTIHS.

T'eocpagpusn: BnaxxHOCTH BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozua: npeobpazoBaHue JABMKEHUN C HUCIIOJIB30BAHHEM MEXaHU3MOB,
y4€T CyXOro M OKHJKOTO TpPEHHsS B TEXHHUKE, CTATHUYECKHE KOHCTPYKIIUU
(KpOHIITEWH, pemeéryaTrble KOHCTPYKIMHU), MUCTOJIh30BaHHUE 3aKOHOB COXPaHECHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOIOIHH
MOJyYeHUsI COBPEMEHHBIX MAaTepUaNoB, B TOM UHCJIE HAHOMATEpHUajoB, W
HAaHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
ra3opaspsAHbIe JIAMIIbI, TOJYIPOBOIHUKOBbIE MPUOOPHI, raIbBaHHUKA.

11 KJIACC

Paszneun 4. JinekTpoauHaMHKa.

Tema 4. Maznummnoe none.

BzaumonaencTBiE TOCTOSHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarauTtHoe mone. Bektop MarHUTHOM uWHAyKuuW. I[IpuHumMn cynepno3unuu
MarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHIYKLIUU.

MarnutHoe 1moJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Dpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna Jlopenua, €€ HanpaBieHUE U MOAYJIb. JIBI>KEHNE 3apSyKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuiter Jloperra.

MarnurtHoe 1noJie B Beniectse. @eppoMarHeTHky, rmapa- U JUaMarHeTUKHU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPUMCHCHHC

ITOCTOSIHHBIX MarHMTOB, 3JIEKTPOMAarHuTOB, TeCTep-MYyJIbTUMETD,
ANIEKTpOABUTATENL SIKOOH, YCKOPUTENIH 3JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kapturna  nuHMEM  MHAYKIMKM  MAarHUTHOTO  MOJs  MOJOCOBOIO  H
M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHuii MAarHuTHOM UHAYKIHMU TOJIS JUIMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

HaOnronenue nBuxkeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHnmn JNEUCTBUS AIEKTPOU3IMEPUTEIIHEHOTO npubdopa
MAarHUTORJIEKTPUUECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnepoBanre MarHuTHOTO IMOJI MOCTOSIHHBIX MArHUTOB.

UccnenoBanre CBOMCTB (peppOMArHETHKOB.

UccnenoBanne neCTBUS NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3yueHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazHumuas uHOYKYUsL.

SIBiieHnEe BJIEKTPOMArHUTHOM MHAYKOUU. [IOTOK BEkTOpa MarHUTHOU
naaykuun. OJIC wHAYKIMU. 3aKOH 3JIEKTPOMAarHWTHOW uWHAykuuu Papanes.
Buxpesoe anekrpuueckoe none. Toku Pyko.

OJC uHAYKUMH B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NupykTtuBHOCTh. KaTylika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
SABnenue camonHaykuuu. 9J1C caMOMHIyKIIUY.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMATrHUTHOE TIOJIE.

TexHuuecKkne yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOLECCHI: MHIAYKUHWOHHAsS
neyb, COJIEHOU, 3aIIUTA OT ANEKTPU3ALUU TEJI IPU JBHKECHUU B MATHUTHOM T10JIE
3eMJn.

Hemoncmpayuu.

HaOmronenne ssBjeHus 3JIeKTPOMArHUTHOW HHTYKITUH.

UccnenoBanne 3aBucumoctd JDJIC MHAYKIUH OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne MmarauTa B aJIlOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHAYKIIUU.

Nccnenosanne 3aBucumoctyd J/1C caMOMHAYKIMU OT CKOPOCTHM HU3MEHEHUS
CUJIbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

UccnenoBanue siBIEHUS JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIMU BUXPEBOIO MArHUTHOTO TOJISL.

UccnenoBanue siBIEHUSI CAMOUHYKIIHH.

COopka MoJieTu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paspgen S. KosieOanust M BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOaHUSI.

["apmonunyeckue konebanusi. Kunemarnueckoe U JTUHAMUYECKOE OIHUCAHUE.
DHepreTMyecKoe ONMHUCAHHUE (3aKOH COXPAaHEHUsS MEXaHUYeCKoW 3Hepruu). BeiBoa
JUHAMHYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUM M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOT0 OMUCAHUS.

Awmrutyna u ¢aza konebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUN MCXOTHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u uactora konebanuid. Ilepron Manbix CBOOOJHBIX KOJeOaHUU
MaTeMaTu4eckoro MastHuka. Ilepmoa CBOOOMHBIX KoOJeOaHUN MPYKUHHOTO
MasATHHKA.

[Tonsarue o 3aryxarommx Kosedanusx. BeiHyneHHble koiebanus. Pezonanc.
Pe3onancHass kpuBas. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKONIEOaHUS.

TexHu4yeckne yCTpOWCTBAa U TEXHOJOTHMYECKUE MPOLECCHl: METPOHOM, YacChl,
Kaydelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0JIe0aTETHHOTO IBYKCHHS.

Hab6nrofgenne He3aBUCUMOCTH TIEPUOJIAa MAJIBIX KOJICOaHUI rpy3a Ha HUTH OT
aAMILTATYIBI.

HccnenoBanre  3aTyXawIIMX  KOJ€OAaHMM M 3aBUCUMOCTH  NIEpHOJA
CBOOOHBIX KOJIEOAHMI OT COMPOTUBIICHHUS.

UccnenoBanre koyiebaHUN Tpy3a HAa MACCHUBHOM TMpYXHHE C IEJbIO
(hopMupoBaHUs MPEICTABICHUN 00 UICAIbHOM MOJIETH TIPY>KMHHOTO MasiTHUKA.

3aKOH COXPAaHEHUs SHEPTUU NPH KOJeOaHUAX rpy3a Ha NpPYKUHE.

HccnenoBanre BRIHYKICHHBIX KOJIEOAHUN.

Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.



N3mepenne mnepuosa CBOOOTHBIX KOJNEOAHWUN HUTSAHOTO W TPYKUHHOTO
MasTHUKOB.

N3yuyenue 3aKOHOB JIBUKEHUA TeJla B X0JI€ KoeOaHUl Ha yIpyroM MojBece.

N3ydennie nBUAKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B PY>KUHHOM MAasITHHKE.

UccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOMIUX KOJIEOAHUM.

HccnenoBanrie BBIHYXACHHBIX KOJIEOAHUM.

Tema 2. Inekmpomacnummnbsle KO1€0AHUA.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
ujealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUTUTY/IbI
3apsja KOHAEHcaTopa ¢ aMIUTMTYI0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromnime AIEKTPOMArHUTHBIE KoseOaHus. BoiHyX1eHHbBIE
AJIIEKTPOMArHUTHBIE KOJIEOaHUSI.

IlepemenHBII TOK. MOIIHOCTh TEPEMEHHOIO TOKA. AMIUIUTYAHOE H
JICUCTBYIOIIEE 3HAYCHHE CHJIBI TOKAa W HAMpsDKEHUs] MpU pa3iudHou (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouanbHblli NIEPEMEHHBIA TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LENH CUHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspKeHH.

Uneanpubiii  Tpancopmatop. I[lpomsBoacTBo, mepemada u MOTpeOsICHHE
ANEKTPUUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE DIIEKTpodHepruu. KynbTypa
WCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U TEXHOJOTHMYECKHE MPOLECCHI: 3JIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jemoncmpayuu.

CBOOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHU OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuuinorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mojenb 35IeKTPOMarHuTHOTO T€HEPATOPA.

BoiHyX/1eHHbIE CHHYCOUATbHBIE KOJIEOaHUsI.

Pesucrop, karymka MHIYKTUBHOCTH M KOHJEHCATOp B LIENU MEPEMEHHOIO
TOKA.

Pe3oHanc mnpu 1mOCIENOBATENBHOM COEAMHEHUM PE3UCTOPA, KATYIIKU
MHIYKTUBHOCTH M KOHJEHCATOPA.

Y cTpoiicTBO 1 IPUHLIUI IEUCTBUS TpaHcpopmaTopa.



Mogenb JIMHUY 3JIEKTPONEePEIayu.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

Nzyuenne Tpanchopmaropa.

HccenenoBanne MEpeMEHHOTO TOKA 4epe3 ITOCIENO0BATENBHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHuuecKkue BOJIHBI, YCJIOBUSA HX pacnpoctpaneHusi. Ilomepeunbie u
OpOJIOdbHBIE BOMHBL. Ileprol, CKOPOCTh pPacCHpOCTPAHEHUS M JIJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHMX BOJH: OTpaXeHHe, MpesIoMJIeHUE, MHTEephEepeHIus U
mudpakius.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[ITyMOBOE€ 3arpsi3HEHHE OKPYKAIOIIEH CPEBI.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XE€HUE,  MPEIIOMIICHHE,
noJisipu3anus, uHTepdepeHus u qudpakius.

[IIxana >7eKTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE AJEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHUIMTBI paguOCBs3U U TeNEBUACHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEBI.

TexHudyeckre yCTpPOWCTBA M TNPAKTUUECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajiap, paaguonpuéMHHUK, TEJIEBU30p, aHTEeHHA, Tenedon, CBY-neus,
yAbTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEUIIUHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpoCTPaHEHUE MTONEPEUYHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbH JJTUHBI BOJHBI OT YaCTOTHI KOJICOaHUH.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune unrepdepenunn u qudppakiini MEXaHUYECKUX BOJIH.

AKyCTUYECKHMN PE3OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HabGnrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOM KoseOaHUM.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaKEHHE,
MpesIoMJICHUE, TOISpU3aIus, udpaKius, nHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTo U YIbTPAPUOIETOBOTO U3TyUECHU.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmMuKym.



N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHENHOE pacupOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd caera.
To4euHbIN UCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxkeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npesiomieHus. OTHOCUTENBHBIN MOKa3aTenb npenoMieHus. [1IocTosIHCTBO 4acTOTHI
CBETa M COOTHOUIEHWE [JIMH BOJIH IMpPHU MEPEX0JE MOHOXPOMATUYECKOTO CBETa
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xon nyweit B npusme. [ucnepcus cBera. CloxHBIA cocTaB Oenoro cBera.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroyl MoJIHOrO BHYTPEHHETO
OTPAKEHMUS.

ColOuparomie U pacceuBaromue JuH3bL. ToHkas mauH3a. DOKyCcHOE
paccTossHUE M OINTHYECKas Cujla TOHKOM JIMH3bL. 3aBUCHMOCTb (POKYCHOTO
PACCTOSIHUSI TOHKOU c(hepudecKoil JMH3bl OT €€ TeOMETPUH U OTHOCHUTEIHHOTO
MTOKA3aTeNs MPETOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xop myda, NpOMIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOM
ontuiyeckord ocu. IlocTpoeHne wu300pakeHUNW TOYKH M OTpe3Ka IMPsSMOU B
coOMparolMX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npudopsl. Pazpemaromas cnocoOHocTh. a3 kak onTuyeckas
cucTeMa.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. HWurtepdepenuuss cBera. KorepeHTHble HCTOYHHKHU.
VYcnoBus HaOMIOAEHUS MAKCHMYMOB W MHUHUMYMOB B HMHTEp(EpEHLHOHHON
KapTUHE OT JABYX KOTEpEHTHBIX HWCTOYHHUKOB. [IpuMeprl KilacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakius cBera. JudpakuuonHas pemérka. YcCIoBUE HAOIOECHUS
IJIaBHBIX ~MAakKCHMyMOB TIpH MAJE€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnueckue yCTpOWCTBA M TEXHOJIOTMYECKUE IMIPOLECCHI: OYKH, JIyIa,
nepuckon, (oroannapar, MUKPOCKOI, MPOEKLIHMOHHBIN ammapaTr, MpPOCBETICHHUE
OITUKH, BOJIOKOHHASI ONTHKA, TU(PpaKkIMOHHAs periéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



UccnenoBanrie npeioMIIeHUs CBETA.

Hab6nrogenune noaHoro BHyTpEeHHEro oTpakeHusi. Mojielib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Yepe3 IUIOCKONapaLIeIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre cBOMCTB H300paKeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIECKOTa.

Habmronenune natepdepeHiu crera.

HaGnronenue BETOB TOHKUX IJIEHOK.

Hab6mronenune nudpakimm ceera.

N3ydenne nudpakiimOHHON PeIETKH.

Hab6mronenue nudpakiimoOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

Hab6nronenune nonsipu3aiuu cBeTa.

[IpumeHeHune nonapoua0B ISl U3YUCHHS] MEXaHUUECKHUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomot, nPAKMUKYM.

W3mepeHne nokasaTess NpeaoMIIEHUs CTEKIIA.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pACCTOSIHMSI OT BemiecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomyuyenue n300paxeHusi B CUCTEME U3 IIOCKOTO 3€pKaJia U JIUH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TEIeCKOMMYECKUX CUCTEM.

Hab6monenue nudpakuuu, vHTep(hEepeHny 1 NOJIIpU3aliK CBETA.

N3yuyeHue noysipu3aluy CBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3yuenue nHTEpPEPEHIINH JTA3€PHOTO U3ITyUYCHUS HA IBYX IIETISAX.

HabGnronenue nucnepcum.

HabOmronenue u uccienopanue qudpakiimOHHOTO CIIEKTpa.

N3Mepenue 1nMHbI CBETOBOW BOJIHBI.

[Tomy4yeHue criekTpa M3Iy4YEHHUS] CBETOJMOJIa MPU MOMOIIHM AUPPAKITMOHHOM

PEIIETKH.
Paszges 6. OCHOBBI cIeNMAJILHON TEOPUU OTHOCUTEJIBHOCTH.
I'panunbl  NPUMEHUMOCTHM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpaszoBanus  JlopeHra.
VYcinoBue npuuUHHOCTUA. OTHOCUTENIBHOCTH OJIHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHH U COKPAILICHUE JJTUHBL.

DOHeprus U UMIYJIbC PEISITUBUCTCKOM YaCTHIIBI.

CBs13b Macchl C SHEPrUEN U UMITYJILCOM PEITUBUCTCKON YaCTULIbI. DHEPTUs
MOKOS.



TexHu4yeckne YCTPONCTBA M TEXHOJOTMYECKHE IPOILIECChl: CIYTHUKOBbBIE
NPUEMHHUKHY, YCKOPUTEITH 3apSKEHHBIX YaCTHII.

YueHnueckuit SKCEPUMEHT, J1aOOpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DSHEPrUU  PEIATUBUCTCKUX 4YacTUI (MO
dboTorpadusM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHUE (M3IIydeHUE aOCONIOTHO YEPHOrO TEIa).
3akoH cMeulenns Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. Ctonerosa. 3akoHsl ¢hoTodddexra. YpaBHeHHE
OitHireitHa aist potodaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenne cBeta (B YACTHOCTH, JaBJIEHHWE CBeTa Ha abCOIIOTHO
MOTJIOMIAONIYI0 M a0COJMIOTHO OTpakawlnyk moBepxHOCTh). Omnbiter [1. H.
JleOeneBa.

BomHoBbIE cBOMCTBA yacTull. Bonuel ae bpouns. linaa BonHel ne bpoitst n
pa3mepbl 00JacT JIOKAIM3alUUM JABWXKYyIIEHcs dactuilpl. KopmyckymnsipHo-
BOJIHOBOM AyanusMm. [{udpakius 37eKTPOHOB HAa KpHUCTAJIax.

Crneunduka usmepenuii B Mukpomupe. COOTHOIIEHUS] HEoNpeaenEHHOCTeN
I'eitzenOepra.

TexHu4yeckre yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHl: CIEKTPOMETP,
¢dboTodnemMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOJUOI.

Hemoncmpayuu.

®doTo3(PpdeKT HAa yCTaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeNIHETO (GoTodddeKTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJHHKOB — OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, nPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenne nocrosiaaoi [lmanka Ha ocHOBe HccienoBanus GhoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOJIMO/ OT HAIIPSKECHHUSL.

Tema 2. @u3zuka amoma.

OnbITHl MO HCCIENOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. U3ny4yenue u normnoimienne GOTOHOB MPH MEPEXoJie aToMa
C OJHOTO YPOBHS DHEPIUU HA IPYIrOM.



Buapi ciektpoB. CrieKTp ypOBHEHN 3HEPTUM aTOMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U31yueHue cBeta. Jlazep.

TexHUYeCKHe YCTPOWCTBA M TEXHOJOTHUYECKHUE IIPOLIECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopaa.

HaOmronenue tMHeNYaThIX CIIEKTPOB.

YCTpOMCTBO U AENUCTBUE CUETUNKA NOHU3UPYIOIIUX YaCTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€PHOTO H3TyUYEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

HaOmronenue tmHeyaToro crekTpa.

HccnenoBanne criekTpa pa3peKEHHOr0 aTOMapHOTO BOAOPOAA U MU3MEPEHHE
nocTossHHOU Punbepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 3j1eMeHMAPHBLIX YACHUY,.

Hyxknonnass monens sanpa I'eiizenOepra—MBanenko. 3apsina siapa. MaccoBoe
qucio Anpa. M30tomnsl.

PamunoaktuBHOCTE. Anb(da-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3inyuyeHue.

3akOH pPaJAMOAKTHBHOrO pacnaza. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IY4YCHHs. BiusHHE paJMOAKTUBHOCTH HA JKHUBBIC
opranu3Mbl. EcrectBeHHbIi QoH n3nydenus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledexT maccsl sapa.

Snepubie peakuuu. Jlenenue u cuHte3 anaep. Snepusie peakropsl. [IpoOaemsl
YIIPABISIEMOTO TEPMOSZAEPHOTO CHHTE3a. OKOJOTMYECKHE aCIIEKThl DPa3BUTHUSA
SAIEPHON YHEPIETUKHU.

Metozasl perucTpalyy U UCCIIEI0BAHUS AIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIIbHbIE B3aUMOJCUCTBUSA. bapuOHBI, ME30HbI U JICNTOHBI.
IIpencraBinenne o CtannaptHo Moaenn. KBapK-ritoOHHAst MOZENb aIpOHOB.

®usuka 3a npenenamu CrangaptHoil mMoaenu. TéMHas Marepust U TEMHas
SHEPIHUsl.

EnunHcTBO PU3nyeckoi KapTUHBI MUpA.

TexHu4yeckne yCTpOMCTBAa M TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PEe30HaHCHasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paainoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue norsoiieHus 6eTa-4acTull aTlOMUHUEM.

Paszgen 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpuMEHHMOCTh 3aKOHOB (U3UKK UIsI OOBSCHEHHUS IIPUPOJIBI
KOCMHUYECKHNX OOBEKTOB.

Metonbl acCTpOHOMHUYECKHUX HCCAeA0BaHUNA. (COBPEMEHHBIE ONTHYECKHUE
TEJICCKOIIBI, PAJAOTEIICCKOIIBI, BHEATMOC(EpHAs aCTPOHOMHS.

Bun 3Bé3nHoro nHeba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, MX BUIUMOE
JIBIDKCHUE.

ComnHeuynas cucrema.

Connne. ConmHeuHasi akTUBHOCTb. McTounuk 3Heprun CostHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpabHbIN KIacc —
CBETUMOCTBY». 3BE3JBI TJIAaBHOM IOCJIEIOBATCILHOCTH. 3aBHCHUMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3B&37. COBpEeMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Bomtonuu CojHIa U
3BE3]]. DTaNbl )KU3HU 3BE3I.

Muneunsiii [Iyte — nHama [Manaktuka. Ilonoxxenue u nBuxenue CoJiHIa B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHbIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas crpykrypa Beenennoil. MeraranakTuka.

Hepeménnple mpobiieMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOmronenus 3BE3HOrO0 HeOGA HEBOOPYXKEHHBIM TJIa30M C UCIIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUJIOKEHUIN AJIsl ONpeIeTICHUs TI0JIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBbIE CcO3Be3ausi CeBEpHOro IMOJyIlapus W SpKue
3BE3/bI.

HaOmronenuss B Teneckon JIyHbl, IUTaHET, TYMAaHHOCTEH U 3BE3IHBIX
CKOIIJICHUM.

Du3nYeCKUl MPAKTHKYM.

Cnioco0bl n3MepeHus (HU3NYECKUX BEIUYHH C MCIIOJIh30BAHUEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUIN (PU3UUYECKUX BEIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX  HW3MEPEHUM, HUCCIECHOBAHUN  3aBUCUMOCTEU
(¢u3MYecKX BEIMYMH, NPOBEPKA NPEIJIOKEHHbIX THNOoTe3 (BbIOOpP U3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3enax «YUYEHUUYECKUUA  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O6001maronee NOBTOPEHUE.



O06o001eHne u cucTeMaTH3alusl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynspHasa pu3MKa U TEpMOJUHAMUKA», «DIEKTpoAUHaMUKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUHM OTHOCHUTEIBbHOCTH», «KBaHTOBas
(dusnka», « IEMEHTbl ACTPOHOMHUH U ACTPOPUZHKNY.

Ponpr ¢Gu3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M 3TUUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOUW KapTUHE MUpPA, 3HAYEHUE OIKUCATEIBbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOM M  MPOTHOCTHUYECKOW  (DyHKIMIA
(bu3HYecKoil TeopuH, poiib GU3NIECKON TeOprur B (POPMUPOBAHUH MIPEACTABICHHM
0 (u3MUecKoi KapTUHE MHUpa, MECTO (PU3MUECKON KapTHUHBI MUpa B OOLIEM pAILY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeamMeTHble CBS3H.

N3yuenne kypca ¢usuku yraoyonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUYETOM COJEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTHuKH, ONOJIOTUHU, XUMUHU, T€Orpapuu U TEXHOJIOTUU.

Mesicnpeomemnoie NOHAMUA,C6AZAHHBIE C U3YUEHUEM MEMO0068 HAYUHO20
no3nanua: SBICHUE, HAYYHbIH (akT, rumnoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopusi, HAONIOJEHHE, OSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEITHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, I pOBast 1a00paTOPHSL.

Mamemamuxka: peuieHUE CHUCTEMbl YpaBHEHUN. TpHUroHOMeTpuyecKue
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOpPHI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie 37eMeHTapHBIX GyHKUMNA. [Ipu3Haku 1om0OMS TPEYroJbHUKOB,
omnpeesieHne MIOMAaU IOCKUX GUryp u oobeéMa Tel.

Buonozua: >nextpuueckue SIBICHHUS B KUBOW NpUpPOJE, KojieOaTeabHbIE
JBVDKCHUS B JKUBOW IIPUPOJE, DKOJOIMYECKHUE PHUCKHA IIPpU IPOU3BOJCTBE
ANEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAKIIEH  Cpensbl,
yIbTPa3ByKOBasi JMATHOCTHMKA B MEIULIMHE, ONTUYECKHE SBJICHUS B >KUBOU
IIPUPOJE.

Xumusa: CTPOEHUE aTOMOB M MOJIEKYJI, KpUCTAIUINYECKAsI CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPalIbHBIN
aHau3.

T'eocpaghusa: wmarHuTHBIE TMOJOCAa 3€MJIM, 3aJIEKU MATrHUTHBIX  PYI,
¢doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOoJABUTATENb KOOU, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIUOHHAS IEYb,
JMHUM 3JIEKTpONepeay, 3JIEKTPOBUraTeNb, pajgap, paluonpuEMHHUK, TEJIEBU30D,
aHTeHHa, TeiepoH, CBY-meub, yIbTpa3BYKOBas JAMArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ alirapar, BOJOKOHHAA OIITHKA, COJIHCHYHAA 6aTape;1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTUKA U SKOJIOTMYCCKUC ACIICKThI e€ pPa3BUTHUA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3ZOBAHUAINYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHOro mnpeamera «Duzukary
JOJIKHBI OTPaXKaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaIOIIMUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMi, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINECTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE Peaav3allii OCHOBHBIX HAIPaBJICHUU
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOTOBOCIIMTAHUSA:

e c(oOpMUPOBAaHHOCTh TPaXKIAHCKOW  TMO3HMIIMH  OOydYaromerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO 0OIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIICYECIIOBEUECKUX TyMAHUCTHUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEPECAX IPAXKIAHCKOIO
oOlIecTBa, Y4yacTBOBaTh B CaMOYIpaBJICHUUM B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBaTh C  COUUAIBHBIMM  WHCTUTyTAMH B
COOTBETCTBHH C UX (YHKIMUSIMHU ¥ HA3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH.

NAaTPUOTHYECKOTOBOCIIMTAHUS:

e chOpMUPOBAHHOCTH POCCHICKOM rpax JaHCKOU WJIECHTUYHOCTH,
MaTpUOTHU3MA;

e IIEHHOCTHOE OTHOIIEHUE K IOCYyAapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOIOBOCIIMTAHMS

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OIEHMBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ICSATEIBHOCTH YUEHOTO;

e 0OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy MyIIETO.

3CTETHUYECKOIOBOCIIUTAHUSA:

e DOCTETHYECKOE OTHOIICHHWE K MHPY, BKIIOYAsA OSCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3HMIECKON HAYKe.

TPYAOBOIOBOCIIUTAHMSA:



HHTEpeC K pa3audHbIM chepaM npodecCHoHaNbHON AeATEILHOCTH, B TOM
YuCJIe CBS3aHHBIM C (U3UKOW W TEXHHKOH, yMEHHE COBEpIIATh
OCO3HAHHBIA BRIOOP OyayIIel mpodeccuu U peain30BbIBaTh COOCTBECHHBIC
’KU3HEHHBIE I1JIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M CamMOOOpa3OBaHUIO B
00acTH (U3HKYU Ha TPOTSIKESHUU BCEH KU3HH.

IKOJOIr'H4YE€CKOTIOBOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJOTUYECKOW KYJIbTYphI, OCO3HAHHE TI00aIBHOTO
XapakTepa SKOJOTUIECKUX TPOOIIeM;

TUTAHUPOBAHUE W OCYIIECTBICHUE IEHCTBUI B OKpY)KAIOIICH cpeie Ha
OCHOBE 3HaHUS IEJICH YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHue OMbITa JCATEIHPHOCTH SKOJOTHYCCKON HANpPABJICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTUHAYYHOI'OIIO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAyYHOW JESITEJIbHOCTH, TOTOBHOCTh B IPOIIECCE
U3y4YeHUs (PU3MKU OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JeSATEeTbHOCTh UHANBUIYAIHHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3zoBblesiornueckueaeicTBUs:

CaMOCTOATENBHO  (opMyJIHpoOBaTh M aKTyalU3upoBaTh Mpoliemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENN AESITENIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HUX
JOOCTH>KEHUS;

BBISBISITh 3aKOHOMEPHOCTM W TPOTUBOPEYUS B PACCMATPUBAEMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaTbIiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUYETOM aHaIN3a UMEIOIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBbHOCTb, OLIEHUBATH COOTBETCTBUE
PE3yJIbTaTOB LIENISIM, OLICHUBATH PUCKU ITOCIEACTBUN IEATEIIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELICHUH )KM3HEHHBIX TPOOJIEM.

Ba3OBLIeI/ICC.JIeI[OBaTeHbCKHeHeﬁCTBHﬂI

BJIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATUSMUA U METOJIAMU
(bu3nYecKoil HayKH;



BJIaJCTh HaBBIKAMH  y4€OHO-HCCIICIOBATEIIbCKOM u MIPOEKTHOM
NEATeTLHOCTH B 00JIaCTH (PU3HKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHHUs 3ajad  (PU3n4eckoro
CoJiep>KaHusl, IPUMEHECHUIO Pa3IMYHbIX METO/IOB MMO3HAHUS;

BJIaJIETh BHJAAMU JIESITEILHOCTH IO TOJYYCHHI0O HOBOTO 3HAHMS, €ro
HMHTEpIIpeTaluy, TPeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX
CUTyallsAX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISIBJISAITh MPUYMHHO-CJIEJCTBEHHBIC CBSI3M M aKTyaJW3UpOBaTh 3ajadvy,
BBIJIBUTaTh THUIOTE3y €€ pEUIeHMs, HaxOAUTh AaAPTyMEHThHl s
JI0Ka3aTeIbCTBA CBOUX YTBEPKACHUH, 3a/aBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TIOJIYyYEHHBIE B XOJI€¢ PEIICHUA 3aJaud Pe3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3BMEHECHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJa4yd B 00pa30BaTEIbHOU
JESATEILHOCTH, B TOM YHCJIE TIPH U3YUYSHUH (PU3HUKH,

JaBaTh OLICHKY HOBBIM CHUTYAaIlUsSIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TMEPEHOCUTh 3HaHMUS TO0 (QU3NKEe B MPAKTUYECKYIO OO0JaCTh
KM3HEICATCIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIC UJEH, NIPEIJIaraTb OPUTMHAIBHBIC MTOIXOAbl U PEIICHUS;
CTaBUTh POOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora c unpopmanueii:

BJIa/IETh HABbIKAMU MOJyueHUs MHPopManuu (U3HUECKOTO COAEp>KaHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH MOUCK,
aHalM3, CUCTEMATHU3AIMI0 M WHTEPHpPETalnio UH(POpMalUU Ppa3IuYHBIX
BUJIOB U ()OPM IPECTABICHUS;

OLIEHUBAThJJOCTOBEPHOCTHHUH(POPMAIIH;

UCIIOJIB30BaTh CpeACTBa MH(DOPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COONIOAEHUEM TpPEOOBAaHUI SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOpM MH(OPMAaLIMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEP’KaHMSI B Pa3IMYHBIX (popmaTax c
y4€TOM Ha3HayeHus UHGOpPMaMM U UEJNEBOM ayAUTOPUH, BBIOUpAs
ONTUMAaIbHYIO0 (POPMY IPEICTABICHUS U BU3YyaTH3AIIH.

KoMmyHukaTHBHBIEYHHBepCcaJbHbIey4eOHble1eiiCTBHS:



OCYIIECTBJIATh OOIIEHHEe Ha Ypokax (U3UKA HU BO BHEYPOUHOMU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallMii M CcMAr4arhb
KOH(DJIUKTBI;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HUCIIOIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUYAJIBHON paOOThI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX JACUCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO YJI€HA KOJIJIEKTHBA;

NpUHUMATh UEIM COBMECTHOM JEeATENbHOCTH, OpPraHu30BBIBATH H
KOOPJIMHUPOBAaTh JEUCTBUS TO €€ JOCTUKEHHUIO: COCTAaBJIATh IUIAH
JEHCTBUHN, pacpeiesIsiTh POJIK ¢ YYETOM MHEHUI y9aCTHUKOB, OOCYK/IaTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh KaueCTBO CBOEr0 BKJAJa M KaXJOr0 YYaCTHHKA KOMaHIbl B
o0l pe3ysbTat Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE IPOEKTHI, OLEHUBATh HUAEH C MO3ULUUU HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISTh MO3UTHUBHOE CTPATErMUECKOE IOBEACHUE B Pa3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHue,  ObITh
WHUILIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIe JeiiCTBUSA
Camoopranusanus:

CaMOCTOATEIBHO  OCYILIECTBIIATH IMO3HABATENIBHYIO  JESATENbHOCTh B
obnactTu GU3MKK W aCTPOHOMHUH, BBISIBISATH NPOOJIEMBI, CTaBUTh U
bopMyIupOBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS MPaKTUYECKOH paboThl C YYETOM HMEIOIINXCA
pPECypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAITOYTCHUI;
JaBaThbOLICHKYHOBBIMCHUTYalIUSIM;

paclMpATh paMKH  y4yeOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHNM;

JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTHUpPOBATh €ro, Oparh Ha ceds
OTBETCTBEHHOCTh 32 PELICHUE;

OLICHUBATHIIPUOOPETEHHBIMOIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAMIMU B 00JIacTU
(GU3UKK, TIOCTOSIHHO TOBBIIIATH CBOW 0Opa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIMUHTEJICEKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBEI B JICSTEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HAaBBIKAMM TO3HABATEJILHOM peduiekcur Kak OCO3HaHUs
COBEPILIAEMBIX JIECTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

HCIIOJB30BaTh MNpUEMBI pediIeKCuu I OIEHKH CUTYyalluH, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHMBATh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO HX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI M APryMEHTBl JIPYIMX TP aHAIU3€ Pe3yIbTaTOB
JEATSIILHOCTH,

MPUHUMATh ce0s, MOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

NPUHAMATh MOTHBBI M apryMEHTBl JIPYTUX MpPU aHAIW3€ PE3YJbTaTOB
JEeSITeILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLTUOKH.

B mpomecce mocTkeHUs JMYHOCTHBIX PE3yIbTATOB OCBOCHHS MPOTPAMMEI I10
dbu3uke U1 ypOBHS CcpeaHero ooOmero oO0pa3oBaHHS y  OOYYarOIIUXCS

COBEPIICHCTBYETCS HYMOIMOHATbHBIH WUHTEIUICKT, MIPEeIOoJIarafo A
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWs,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TIOHMMAaTh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHUSI COOCTBEHHOM
AMOIIMOHAJILHOM c(ephl, OBITh YBEPEHHBIM B ceOe€;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEIEHHE, CIOCOOHOCTh AAANTHUPOBATHCA K
OMOIIMOHAILHBIM W3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALIMY, BKJIKOYAIOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIU
U yCTeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JCHCTBOBAThH, UCXO U3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh  3MOILMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBATH €r0 TMPH OCYIIECTBICHHUU OOIIEHUS,
CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HAaBBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh  BBICTPAWUBATH
OTHOUIIEHUS! C APYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSABIATH WHTEpPEC U
paspeniatb KOH(QIUKTHI.

I[MTPEMETHBIE PE3VJIbTATBI



K xonmy oOydenust B 10 knacce mpenMeTHble pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JJOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

MOHUMATh POJIb  (PU3UKU B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
HKOJIOTMYECKOM, COIMAJIbHOW M 3THYECKON cdepax JeATeIbHOCTH
YeJI0BeKa, POJb U MECTO (M3UKU B COBPEMEHHOU HAy4YHOW KapTHHE MUPA,
3HAUEHHE OIHCATEIbHON, CHUCTEMATU3UPYIOIIEH, OOBSICHUTEILHOW W
MPOTHOCTHYECKOW ~ (QYHKIUH  (U3MYECKOM TEOpUM —  MEXaHUKH,
MOJIEKYJISIpHON (UBUKH U TEPMOJMHAMHUKU, POJIb (PU3HUYECKON TEOPHUH B
(dbopMHUpOBaHUU MIPEACTABICHUNA O (PU3UIECKON KAaPTUHE MHPA;

paznuyaTrh YCJIOBUSL TPUMEHHUMOCTH Mojelied (u3ndyeckux Ten u
MpOLIECCOB (SIBJIGHUI): HWHEpIMalbHas CcHUCTeMa OTCY€Ta, aOCOIIOTHO
TBEPAOE TEJO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJHOE mMajcHUE, a0CONIOTHO ympyras aedopmarus, aOCOIIOTHO
yIpyroe v abCoMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICINIU ra3a, )KUIKOCTH
1 TBEPAOTro (KPUCTAUIMYECKOI0) Teja, UACaNIbHBIN ra3, TOYCUHBIN 3apsi,
OJTHOPOJHOE JJIEKTPUUECKOE TIOJIE;

paznuyath ycioBHs (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (DHU3UIECKUX
3aKOHOB, TOHMMAaTh BCEOOIIUN XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBACHITH MEXAHUYECKHE TMPOIECChl U SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABUKEHUS, (OPMYJIbl KUHEMATUKU PABHOYCKOPEHHOIO
NBIDKECHUS, TpeoOpazoBaHus [anmwies mJisi CKOPOCTH W TEpEeMEIICHUs,
3akOHbl HprOTOHA, NOpPUHOMO  OTHOCUTENIbHOCTHM ['anmunes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYyJIbCAa U MEXAHUYECKOU
OHEPTUH, CBsI3b PabOTHI CUJIBI C M3MEHEHHEM MEXAHHYECKOW JHEpruu,
YCJIOBUSI paBHOBECHUs] TBEPIOro Teina), NpPU HATOM HCIOJIb30BaTh
MAaTEMATUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpazoBanuii ["anumnes, BToporo
U TPETbEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIyJbCa U
MEXaHUYECKOM SHEPrur, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJM3UPOBATH U OOBICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHUS, UCTIOJIb3Ys
ocHoBHble mojokeHHs MKT © 3akoHBI MOJEKYISIpHOW (PU3UKU U
TEPMOJUHAMHUKHA (CBA3b JABJIEHUSA HUICAJBbHOIO Ta3a CO CpeaHew
KUHETUYECKOM HDHEPIrUEN TEIJIOBOIO JBUKEHUS W KOHLEHTPALMEUW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKOUN
SHEPruei TEMJIOBOr0O ABUYKEHHUS €r0 YacTHUll, CBSI3b JABJICHUS UACAIbHOTO
raza C KOHUEHTpalUUel MOJIEKYJ M €ro TEeMIIEpaTypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mNEpBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpPaHEHMSI SHEPIMU B TEIUIOBBIX MPOLECCax), IPU 3TOM HUCIOIb30BaTh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCHOBUS
MPUMEHUMOCTH ypaBHeHUs MeHeneeBa—KnanelpoHa;

aHAJU3UPOBATh U OOBSACHITH DJIEKTPUUECKUE SBJIICHUS, MCIOJb3Ys
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI JJIEKTPOJMHAMUKH (3aKOH COXpPaHEHHS
ANEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AJIEKTPOCTATUYECKOTO TMOJISI, MPUHUUN CYNEPHO3UIUUA SIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa Kyiona, a
TaKKe€ MPAKTUYECKU Ba)KHbIE COOTHOIIEHHWS: 3aKOHbI OMa [Jis ydacTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUUYECKOW Menu, 3akoH Jxoynsa—JIeHua,
npasuia Kupxroda, 3akonsl @apajes 1Jist 3JeKTPoIin3a);

OMUCKHIBATh (PU3NUECKUE MPOLECChl U SIBJICHUS, HWCIOJIb3YS BEIUYHHBI:
MEpEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, JaBJIE€HUE, NOTEHUUANbHAS DJHEPrUs, KUHETUYECKas
DHEPrusi, MEeXaHWuyeckass SHeprusi, padoTra CWibl, LIEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, Cujla TSKECTH, CHIIA YIPYTOCTH, CUJIa TPEHUS, MOIIHOCTD,
DHEPTUs B3aWMOJIEHCTBUS Tenma ¢ 3emi€il BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyroi aedopmanuu MpPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
aOcoJIfoTHasl TeMmIepaTypa Teja, paboTa B TEpPMOJAMHAMUKE, BHYTPEHHSS
SHEPIusl HJACAIBHOTO OJHOATOMHOTO Trasza, paboTa HJeaJbHOro Tasa,
OTHOCHUTEJIbHAsA BIJIAXKHOCTh Bo3ayxa, KIIJI wuaeanpHOro TemiaoBOro
IBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD 3JIEKTPUYECKOTO MOJIA,
HaNpsDKEHHOCTh TOJII TOYEYHOrO 3apsija WIM 3apsHDKEHHOrO Iapa B
BAKYyM€ M B JHDJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATHYECKOTO OIS,
Pa3sHOCTh  MOTEHUUAJIOB,  JJICKTPOABIKYILAS  CWJa, CHJIa  TOKa,
HalpspKeHWE, MOIIHOCTh TOKa, OJJIEKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHUE YydacTKa LENU C MOCJIEAOBATEIBHBIM U
MapaJJIEIbHBIM COCITMHEHUEM PE3UCTOPOB, SHEPTHUS BJIEKTPUUECKOTO MOJIS
KOHJEHCATOPA;

OOBSCHATh  OCOOCHHOCTH  MPOTEKaHWUA  (PU3UYECKUX  SBJICHUM:
MEXAHUYECKOE JBMXKEHHE, TEIUIOBOE JBM)KEHHUE YACTHUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXKeHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUs], IJIABJIICHUE U KPUCTAJUIU3aLsl, HAIIPABIECHHOCTD
TEIUIONEpeaady, 3JIEKTPpU3alUs TeJ, SKBUIOTEHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOJIHUKA;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYMHBI OT
OPYrOl €  HCHOJIb30BAaHUEM  MPSMBIX  U3MEPEHHH, TNpPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBAaTh pe3yJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHAEC TpaPuKOB C YYETOM



a0COJIOTHBIX MOTPEIIHOCTEN U3MEPEHU, JIeNaTh BHIBOJIBI MO pe3yJibTaTaM
UCCJIeIOBAHMS;

MPOBOJAUTL KOCBEHHbIE H3MEpeHUs] (U3UYECKUX BEIUYUH, TMPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ W3MEPEHHUs, OIEHHWBAaTh AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHOM TUIOTE3bI: TUIAHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYEHHbIE PE3YyJbTaThl U JIeJIaThb BBIBOJ O CTAaTyce€ NPEAJIOKEHHOU
TUIIOTE3bI;

coOJro1aTh MpaBuiia 0€30MacHOr0 TPyJa IMPH MPOBEACHUU MCCIEIOBAHUN
B paMKax y4eOHOro OHKCIEpUMEHTa, TMpaKTHKymMa U  ydeOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JEATENBHOCTH C HCHOJIb30BAaHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMS;

pemiatb pacy€THbIE 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJaHHOU
(dbu3nyecKoil MOJENBbIO: Ha OCHOBAaHWU aHaIW3a YCJIOBHUSI OOOCHOBBHIBATH
BBIOOp (u3MUecKON MOJenM, OTBeHaroleld TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  MOCTYJIATHI
bu3MYeCKuX TEOpUl NpPHU HUCIMOJIB30BAHUU MaTeMaTHYECKUX METO/I0B
pelieHus 3a1a4, NpoBOAUTh PACU€Thl HA OCHOBAaHUW MUMEIOIIUXCS JaHHBIX,
aHAJU3UPOBATh PE3yJIbTaThl U KOPPEKTHUPOBATH METOJAbl PEIICHUS C
Y4ETOM MOJIYYEHHBIX PE3YJIbTATOB;

pemiarb KayecTBEHHBbIE 3aJaud, TpeOyrolue NPUMEHEHUsI 3HAaHUM U3
Pa3HBIX pa3JeioB Kypca (PU3MKH, a TaKKe UHTErPalMi 3HAHUM U3 IPYTHUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY PacCyXJACHUMN ¢ OMOPON Ha U3yUYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

HCIIOJB30BaTh TEOPETUYECKUE 3HAHMUS ISl OOBICHEHUS OCHOBHBIX
MPUHIUANOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

MPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKHU, B OOBSICHEHUE MPOILIECCOB OKPYKAIOILIETO
MHUpA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJM3UPOBATh U OLICHUBATH MOCJEACTBUS OBITOBOM M MTPOU3BOJICTBEHHOMN
JEeSTENbHOCTA 4YEJIOBEKA, CBS3aHHOW ¢ (DU3MYECKMMHU IMpoIleccamu, C
MO3UIINHI IKOJIOTHUECKON O€30MMaCHOCTH, MPEACTABICHUN O palliOHAILHOM
MPUPOJIONIOIB30BAHUH, & TAKKE Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUN
HAayKM M TEXHOJOIWMH JUIsl JaJbHEHIIEro pa3BUTUS YEIOBEUECKOTO
00I1IeCTBA;



MPUMEHSTh Pa3IUYHbIe CIOCOObI PaboThl ¢ WHpOPMANUEH (PU3UIECKOTO
COJIEp)KaHUsI C HCIOJIb30BaHWEM COBPEMEHHBIX HMH(DOPMAIIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE MH(MOPMAIIMOHHBIE
TEXHOJIOTHUH JUIsI TIOMCKA, TEpepadOTKu ¥ TPEAbSIBICHHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHON WH(GOPMAITNH, CTPYKTYPUPOBAHUS I MHTEPIPETAIINH
uHPOpMAIIMHU, TONYYEHHOW U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAM3UPOBATh  TOJIy4aeMyr  HWH(GOpPMAIMi0O ¥  OICHHWBATh €
JOCTOBEPHOCTh KaK Ha OCHOBE WMMCIOIIMXCS 3HAHWM, TaK WU Ha OCHOBE
aHaM3a UCTOYHUKA MHPOPMAIIUH;

MIPOSIBIISITH OpraHHU3aIMOHHBIC U NO03HAaBaTEIIbHBIC YMCHHS
CaMOCTOSATEILHOTO  NPHOOPETCHHWS  HOBBIX 3HAHWKW B IIpolecce
BEITIOJTHCHUS IPOCKTHBIX U yIeOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B TPyNIE C HCIOTHCHHEM pPa3IUYHBIX COIHAIBHBIX pOJEH,
TUTAHUPOBATh PabOTy TPYMIbI, PAIMOHATLHO PACIPEACIIATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYaIllUSX, aJCKBAaTHO OIICHWBATh BKJIAJl KAKIOTO W3
YYaCTHHKOB TPYMIBI B PEIICHUE PacCMAaTPUBAEMON MTPOOTIEMBI;

MPOSIBJISITH MOTUBAIIMIO K OyayImieil mpodecCHOHAIBHON JAESITEIbHOCTH TI0
CHEIMATLHOCTAM (PU3UKO-TEXHHUECKOTO TPOQHITSL.

K konmy oOyuenust BIl Knacce mpeaMeTHBIE pe3yibTaTbl Ha YriyOIEHHOM
YpOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00YYarOIIMXCS YMEHUM:

NOHUMATh POJb (U3UKK B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COITMATILHOM M 3THYECKOU cdepax JesATEIbHOCTH YEJIOBEKa, POJIb U MECTO
(GU3UKKM B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJb aCTPOHOMHUHU B
[PAKTUYECKOM  JICITEIBPHOCTH YEJIOBEKAa W JAJIbHEWIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINHUCATEIbHOM, CUCTEMATU3UPYIOIEH,
OOBSCHUTEIBHON M TMPOTHOCTUYECKON (YyHKUUN (PU3UUECKON TEopuu —
ANEKTPOANHAMUKH, CHEHHUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKY, poiab GU3NIECKON Teopuru B (POPMUPOBAHUU TPEACTABICHUNA O
bu3nYecKoil KapTHHE MUpPA, MECTO (PU3MUECKOM KapTHUHBI MUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHUMOCTH MoOAeIeld (U3M4ecKkux Tem u
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE AJIEKTPUUYECKOE U OJIHOPOIHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOoeOaHusl, MaTeMaTUYECKU MasTHUK,
UJeadbHbIA MPYKUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, HJI€aTbHbBIN
KoJie0aTeIbHbIA KOHTYp, TOHKAs TMH3a, MOJIEJIel aToMa, aTOMHOIO siipa 1
KBAHTOBOM MOJICJIH CBETA;

paznuyath ycioBHs (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMM xapakTep (yHIaMEHTAJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMATHUTHBIC MPOIECCHI M SBIICHUS,
UCIIOJb3Yysl OCHOBHBIE TIOJOKEHUS W 3aKOHBI DJJIEKTPOJWHAMUKH U
CHEUalIbHOM  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHHus
ANEKTPUYECKOro 3apsana, cuina Awmnepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBs3p  OJIC
CAMOMHIYKIIMM B DOJEMEHTE DJJIEKTPUYECKOW IENU CO CKOPOCTHIO
U3MEHEHUs  CWJbl  TOKa,  MOCTYyJaThl  CHEHHAJIbHOW  TEOpHUH
OTHOCHUTEJIbHOCTH DUHIITEITHA);

aHAIM3UPOBATHh U OOBSCHITH KBAHTOBBIC MPOIECCHI U SBJICHUS, UCTIOTIb3YS
MOJIOKEHUS  KBAHTOBOM  (u3uku  (ypaBHEeHHE  DUHINTEHHA  AJA
doToapdexra, mnepBbli U  BTOpoM mocTynarel bopa, mnpuHUUI
COOTHOILIEHHsI HeomnpeaenéHHocTeil ['elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO U MACCOBOT'O YKCENl M SHEPTUU B SIAEPHBIX PEAKLMIX, 3aKOH
pPaAMOaKTUBHOTO pacnaaa);

OMUCHIBATh (PU3UUECKUE TPOLECChl M SIBJICHUS, HWCIOJIb3YS BEITUYHHBI:
HaMpsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh IMOTEHUMAJIOB, JJIEKTPOJABWXKYINAS CUJA, HHIYKIUSA
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AMIEpa, WHIYKTUBHOCTb,
ANEKTPOABMXKYIIAS CHUJIa CAMOWHAYKIIUM, HSHEPrusi MAarHUTHOIO IMOJIsS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HUMITYJIbC, IOJHAsT SHEPrus,
DHEPTUs TIOKOS CBOOOJHOW 4YaCTHUIBI, DHEPTUs M HUMIIYJIbC (OTOHA,
MacCOBO€ YHCJIIO U 3apsAJl Allpa, SHEPTHSI CBA3U SIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKUX  SBJICHHMA:
AIEKTPOMArHUTHASI MHIYKIIUSI, CAMOMHIYKIIUSI, pe€30HAHC, HHTEep(DepeHITus
BOJH, Judpakius, JUCHEPCHs, TOJHOE BHYTPEHHEE OTpakeHHE,
dboroanekTpudeckuii 3pdext (dbororddekrt), ampda- u Oera-pacrajbl
sayep, ramMMma-usiydeHue sjep, (U3MYeCKUe MNPUHIUIBI CHEKTPaTIbHOIO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMPABICHUE HMHAYKIUHA MArHUTHOTO TOJISI MPOBOJAHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHa;

CTPOUTH U300paKeHUE, CO3aBAEMOE IJIOCKUM 3€PKajIOM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATalolMe aCTPOHOMUYECKUE TOHATHS, TEOPUU U
3aKOHBl JJIsi aHanmM3a U OOBACHEHHS  (PU3UYECKUX  IPOIIECCOB,
MPOUCXOAAIINX B 3BE3MAX, B 3BE3AHBIX CHUCTEMAaX, B MEKIaJaKTUYECKOU
cpeje; ABUKEHUsI HEOECHBIX Tell, IBOJIIOLNHU 3BE3/] U BeeneHHoi;
MPOBOJUTh HCCICOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYUH C
WCIIOJB30BAaHUEM TMPAMBIX HW3MEPEHUW, IMPU OTOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCUpOBaTh pPE3yjbTaThbl TMOJYYEHHON  3aBUCHUMOCTHU



bu3nYecKkux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOTPEIIHOCTe  M3MEpPEHWid, JelaTh  BBIBOABI IO  pe3ysbTaram
UCCJIeI0BAHMS;

NPOBOANTH KOCBEHHBIE HM3MEpPEHUs (U3MUECKUX BEIHYUH, NPU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEpPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJBHBIE MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJNUTH OMBITHI IO TPOBEPKE MPEIOKEHHON TUIIOTE3bI: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCTIEPUMEHTAIIFHYIO YCTAHOBKY, aHAJTU3UPOBAThH
MOJlyYEHHBIE Pe3yNbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHON
TUIOTE3bI;

OTKCHIBaTh METOBI TIOMYyUYEHUSI HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUH;
coOJroaTh paBuiia 0E30MacCHOTO TpyJa MPU MPOBEAECHUU UCCIIECIOBAHUI
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMpaKTHKymMa U  ydeOHo-
HCCJIEIOBATENILCKOM W TMPOEKTHOM JIEATETbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00paTOpHOro 000pyAOBaHMS;

pemaTe pacy€THBIE 3a0a4M C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
¢u3znyecKkoil MOJeNnbl0: Ha OCHOBAHMM aHalIM3a YCJIOBHS BBIOMPATH
dbu3nueckue MoJenH, OTBEYaroluue TpeOOBaHUSIM 3aJadyH, MPUMEHSTH
dbopMyIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MYECKUX TEOpHUi
OpU  WCIONB30BAaHUM MAaTEeMAaTHUYECKUX METOJOB  pEIIEHUS 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHMM MMEIOLIUXCS JaHHBIX, aHATU3UPOBAThH
pE3yNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUs C YYETOM MOTYyUYEeHHBIX
pE3yNbTATOB;

pemath KadeCTBEHHBIE 3aJauyd, TPEOyIolue NPUMEHEHHs 3HAHWHA U3
pa3HBIX pa3JeNioB Kypca PU3UKH, a TAaKXKe WHTETpallii 3HAHUN U3 IPYTHX
MPEJIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATH JIOTUYECKYIO
[ENOYKY pacCyKJICHUI ¢ ONOPOi Ha N3yYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOIUTH TPUMEPHl BKIAJa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKHU, B OOBSICHEHHWE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh M OIIEHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHOMN
AESITENPHOCTA YeNIOBEKa, CBSI3aHHOW ¢ (DM3MUECKUMHU MPOIECCAMH, C
MO3UINI 3KOJOTHYEeCKON 6€30MacHOCTH, MPEACTABICHUH O pallMOHaILHOM
MPUPOONOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM



HAyKd W TEXHOJOTMH JUId JalbHEHIIEro pa3BUTUS YEJIOBEYECKOIO
00I1IeCTBA;

MPUMEHSATh pa3IuyHble CrOcOoObl paboThl ¢ MHPOPMaLKUEH (PU3UYECKOTO
COJIEp)KaHUSI C MHCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTHM, MPU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH(OpPMAIIMOHHBIE
TEXHOJIOTMM Uil TOUCKA, MepepabOTKM U MpPEeAbsBICHUS Y4YeOHOU u
HAy4YHO-TIOMYJISIPHOU MH(GOPMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALNU
uH(pOpMaIKY, MOJIYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPHUTHYECKH
aHaIM3UpOBaTh  MOJy4YaeMmMyro  HMH(OpMalMiO M  OLEHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUI, TaK U Ha OCHOBE
aHaiM3a UCTOYHUKA UHPOPMALIUU;

MPOSBIISATH OpraHu3alMOHHbIE U NI03HABATEIIbHBIC yMEHUs
CaMOCTOSITENIFHOTO ~ MPUOOPETEeHUsT HOBBIX 3HAHUW B  Ipolecce
BBITOJIHEHUS TPOEKTHBIX U yUEOHO-UCCIIEA0BATEIBCKUX PadoT;

paboTaTh B TpyNIe C HCIOJIHEHUEM pPAa3IUYHbIX COLMAIBHBIX PpOJIei,
IUIAaHUPOBATH PA00Ty TPYyNIbl, PALIMOHAIBLHO PACIPEACTATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalHsAX, aJ€KBATHO OLICHUBATh BKJIAJ KAXKIOTO M3
YYaCTHUKOB T'PYIIIbI B pELIEHUE pacCMaTpUBAaEMO poOIeMbl;

MPOSIBJISITH MOTUBALIMIO K Oyayuieil nmpodecCuoHaIbHON AESITeIbHOCTH 1O
CHENUATIBHOCTSIM (DPU3UKO-TEXHUYECKOTO TTPOQuIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No KoJsmuecTBo4yacos JuieKkTpOoHHBIE (G POBHIE)
HanmeHoBaHMepa3/1e/i0B H TEMIIPOTPaMMBbI
n/n Bcero o0pa3oBaTe/ibHbIEpPeCyPCHI

Pasznea 1.HAYUHBINA METO/I HIO3HAHHUS TIPUPO/IbI

1.1 HayuHbIiiMeTOATO3HAHUATIPUPOAEI 6 Bubmorexa TOK
' y a PHpO https://m.edsoo.ru/7f4181ce
Hroronopazaeny 6
Paznea 2.MEXAHUKA
bubmnnoreka [IOK
2.1 Kunemarnia 12 https://m.edsoo.ru/7f4181ce
bubmmoreka [JOK
22 Junamika 10 https://m.edsoo.ru/7f4181ce
N bu6mmoreka [JOK
23 Cratnkarsépaororesna 6 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
2.4 11
3aKOHBICOXPAHCHHS B MCXaHHKE https://m.edsoo.ru/7f4181ce
Hroronopaszneny 39

Pa3znea 3.MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBIMOIEKYISIPHOKUHETUUECKOUTEOPUH 15 bubmorexa LIOK
) yIAp p https://m.edsoo.ru/7f4181ce
bubmnoreka [HOK
3.2 T T 20
CPMOZMHAMUKA. 1 CTLTOBRICMALTHHDL https://m.edsoo.ru/7f4181ce
13 ArperatHble cocTosiHUS BelecTBa. da3oBbie 14 bu6nuorexa [IOK

MepEXOabl

https://m.edsoo.ru/7f4181ce




Hroronopazneny 49
Pa3znen 4.9JIEKTPOJIUHAMUKA
bubmnoreka [HOK
4.1 dueKTpueckoenone 24 https://m.edsoo.ru/7f4181ce
N N bu6mmoreka [IOK
4.2 [ToCTOSTHHBIMAEKTPUUECKUMUTOK 24 hitps://m_edsoo.ru/7f4 18] ce
bu6mmoreka [IOK
4.3 ToxH B pasHHbIXCpesax 7 https://m.edsoo.ru/7f4181ce
Hroronopazneny 55
Pasnen 5.0M3UYECKUHN MPAKTUKYM
. bu6mmoreka [JOK
> PusirieCKuHIpaKTHiyM 16 https://m.edsoo.ru/7f4181ce
Hroronopaszaeny 16
PesepBHOEBpEMS 5 bubmorexa [TOK
p p https://m.edsoo.ru/7f4181ce
OBILIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 170




11 KIIACC

No 1/ HanmeHoBaHMepa3/e/0B U KoanuectBoyacos DJIeKTPOHHBIe (HU(pPOBHIE)
) TEeMIIPOTrPAMMBI Bcero o0pa3oBaTebHbIEPECYPChI
Paznea 1.9JIEKTPOJJUHAMUKA
1.1 MarunuTtHoemnoje 14 bubmuoreka [{OK https://m.edsoo.ru/7f41¢97¢c
1.2 DneKTpOMarHUTHAIUH Y KIS 13 bu6muoteka LOK https:/m.edsoo.ru/7f41¢97¢
Uroromnopazaeny 27
Paznen 2. KOJIEBAHUA 1 BOJIHBI
2.1 MexaHn4eCKHEeKOICOaHUs 10 bubmuoreka [{OK https://m.edsoo.ru/7f41¢97¢c
2.2 DneKTpOMarHUTHBIEKOJICOaHUSI 15 bubmuoteka LOK https:/m.edsoo.ru/7f41¢97¢
M
2.3 CXQHHHACCIHC 1 10 bu6nunoreka LIOK https://m.edsoo.ru/7f41¢97¢
3JIEKTPOMarHUTHBIEBOJIHbI
2.4 Onrtuka 25 bubnuoreka I{OK https://m.edsoo.ru/7f41¢97¢
Hroromnopaszaeiy 60

Pazgen 3.0CHOBbBI CIIEITUAJIBHOM TEOPUHY OTHOCHUTEJIBHOCTH

3.1 OcuoBer CTO 5 but6mmoreka I{OK https://m.edsoo.ru/7f41¢97¢c
Hroronopaszneny 5
Pa3znea 4 KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOIHOBONH Iy aau3M 15 bubmmoreka LIOK https://m.edsoo.ru/7f41¢97¢
4.2 ®duznkaaToma 5 bubmuoreka [{OK https://m.edsoo.ru/7f41¢97¢c
o
4.3 HSHIa STOMHOTO S/1pa 1 SJEMEHTAPHEIX 5 but6mmoreka I{OK https://m.edsoo.ru/7f41¢97¢c

YaCTHI]




Hroronopazneny 25
Paznen S.OJIEMEHTbBI ACTPOHOMUU U ACTPO®PU3UKHU
5.1 D1eMEeHTHIaCTPOHOMUHU U aCTPOPUIUKU 12 bubmuoteka L{OK https:/m.edsoo.ru/7f41¢97¢
Hroronopaszneny 12
Paszea 6. PU3MYECKHNA IIPAKTUKYM
6.1 OU3NYECKUNTIPAKTUKYM 16 bubnuoreka LIOK https://m.edsoo.ru/7f41¢97¢
Hroronopazneny 16
Paznen 7.0 BOBLIAIOLIEE IOBTOPEHUE
Cucremaruszanus u 00001IeHue
7.1 TPEAMETHOTO CO)_Iep)KaHI/If[ 1onpita 15 but6mmoreka I{OK https://m.edsoo.ru/7f41¢97¢c
JeSITeTbHOCTH, TIPUOOPETEHHOTO TPU
n3ydeHuu kypca gusuku 10 — 11 kmaccos
Uroromnopazaeny 15
PezepBHOEBpeMs 10 bubnmnoreka [{OK https://m.edsoo.ru/7f41c97¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBouacos
Nen/m | Temaypoka
Bcero
1 dusnka — pyHAaMeHTaIbHas HayKa O IPUPOJIe 1
2 HayuHbIil MeTO/] MO3HAHMS U METO/IbI UCCIIEOBAaHUS (PU3HMUECKUX SBICHUIN 1
3 DKCHepUMEHT U TeOopus B Mpoliecce Mo3HaHus npupoabl. HabmrogeHne u skcepuMeHT B GU3HKe 1
4 CriocoObm3mMepeHII(PU3MIECKUXBETHYUH 1
5 AOGCom0THAs M OTHOCHUTENbHAS TIOTPEIIHOCTH U3MEpeHNH (pU3nyecKux BEINYUH 1
6 MogenupoBanue B ¢pusuke. Ponb u mecto puznku B GoOpMUPOBAHUU COBPEMEHHON HAy4YHOU 1
KapTHHBI MUPA, B IPAKTUYECKON JIESITEIHHOCTH JTIOICH
7 Mexannueckoe nBuxkenue. Cucrema orcueta. OTHOCUTEILHOCTh MEXAHUYECKOTO IBUKEHUSI. |
[Tpsmas 1 oOpaTHas3ajauuMEXaHUKU
2 Pannyc-BeKTOp MaTepHAIILHON TOYKH, €T0 MPOEKIIMK HA OCU KOOpAUHAT. TpaekTopus. 1
[lepememienue. CxkopocTs. MXIpoeKIMNHAOCUKOOPIUHAT
9 PaBHOMepHOE npsiMoIMHEHHOe ABMKeHHE. | 'paduyeckoe onucaHnne paBHOMEPHOTO 1
IPSIMOJIMHENHOTO ABM)KEHUS
10 CrnoxeHue nepeMeleHni U ckopocTell. Pemenue 3anay 1
1 HepaBHoMmepHoe BHkeHHnEe. MIrHOBEHHass CKOPOCThb. Y ckopenue. [IpsimonnHeiiHoe 1BuxeHune ¢ 1
MOCTOSTHHBIM YCKOPEHUEM
12 CBobopHOe nmajzienne. Y ckopeHre cBOOOIHOTO MaieHusl. 3aBUCUMOCTh KOOPIMHAT, CKOPOCTH, 1
YCKOpPEHUS OT BPEMEHH U UX rpauku
13 I'paduueckoe onmcanue MPSIMOIMHEHHOTO IBHKEHHUS C TIOCTOSTHHBIM YCKOPEHHEM 1
14 CraproBasiiuarHocTuka 1
15 JIBrxeHue Tesa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY 1




KpuBonuneitHoe neuxenue. JIBIKeHHE IO OKPYKHOCTH. YTJIOBas U JIMHEWHas: CKOpocTh. [lepuon

16 1 yacToTa. [[eHTpoCcTpeMUTENIbHOE U TOJIHOCYCKOPEHHUE !
17 Pemenne 3amau no teme "Kunemaruka" 1
18 Konrtponsnas padora no teme "KunemaTuka" 1
19 Ilepsslii 3ak0H HproToHa. IHepunanbHble cucTeMBI OTCYETA. [IpUHIMI OTHOCUTENBHOCTH |
lanunes. HennepuuanbHble CUCTEMBI OTCUETA
20 Cuna. PaBHogelicTByromas cuna. Bropoii 3akon Hetotona. Macca 1
21 B3aumoneiictBue ten. Tperuii 3akoH HeroToHa 1
22 [IpuHnun cynepno3unuu cui. Pemenne 3axad Ha mpumMeHeHne 3aKk0oHoB HproTona 1
23 3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTAL[MOHHON U NHEPTHON MaccChl 1
24 Cuna TsDKeCTH M yCKOpeHHe CBOOOIHOTO TaIeHus 1
)5 JIBmkeHre HeOECHBIX Te M MX UCKYCCTBEHHBIX CITyTHHKOB. [lepBas kocMUYecKasi CKOPOCTb. |
3akonsl Kemiepa
26 Cuia ynpyroctu. 3akoH ['yka. Bec Tena 1
7 Cuna tpenus. [lpupona v Buabl cui TpeHus. [[BukeHue B )KUJKOCTH U T'a3e C YUETOM CHIIbI 1
COTNPOTHUBIICHUS CPEIbI
28 Hanenue. 'uapocraruueckoe nasiuenue. Cuna Apxumena 1
29 AOGcomoTHO TBepoe Teno. [locTynaTenbHOE U BpalaTeIbHOE IBH)KEHHUE TBEPIOTO Telia 1
30 MOMEHT CUJIbl OTHOCHUTEIIBHO OcH BpanieHus. [linevocuibl 1
31 CnoxxeHue cuil, MPUIOKEHHBIX K TBepioMy Teny. LIeHTp TsxkecTu Tena. Y caoBusi paBHOBECHS |
TBepJoro Tena. BunbipaBHOBecus
32 Penrenuesanau 1
33 Pemenne 3amau no treme "/Innamuka. Ctatukarsepaororena’. 1
34 Kontponbnas padota no teme "JIlunamuka. Crarukatepaororesna’ 1
15 Nmnynsc MaTepualibHOM TOUKH, CUCTEMbI MAaTEpUAIbHBIX TOUeK. LIeHTp Macc cucteMbl 1

MaTepuaibHbIX TOUYEK. TeopeMa 0 JBMKEHUHUILIEHTPaMace




I/IMHy.]'IBC CUJIbI 1 UIBMCHCHHUC UMITYJIbCa TCJIA. 3aKoH COXpaHCHHA UMITYJIbCA. PeakTuBHOC

36 1
JBUYKEHUE

37 MowmeHT nMmItysibca MaTepuanbHON Touku. [IpencraBnenne o coxpaHeHMM MOMEHTA UMITYJIbCa B 1
LHEHTPAIBHBIX MOJISAX

38 Pemennesanau 1

39 Pabora criibl Ha MaJIOM 1 Ha KOHEYHOM TiepemerneHnn. I paguueckoe npeacTaBieHne paboThl 1
cuibl. MOIIHOCTD CHJIBI

40 Kunernueckas sHeprus. Teopema 00 M3MEHEHUH KHHETHYECKON YHEPTUU MaTEPHAIIBHOW TOYKH 1

A1 [ToTeHuunanbHbIE U HETIOTEHIMANIbHBIE CUJIbL. [loTeHIInabHas SHEPTusl. |
BropasikocMuueckasickopocTb

4 Tpetbs kocMuueckast ckopocTb. CBsi3b paOOThI HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM 1
MEXaHUYECKOM HEPIruu CUCTEMBI TeJl. 3aKOHCOXPAHEHUIMEXaHUUECKONIHEPT U

43 VYrpyrue v Heynpyrue CTOJIKHOBEHUsI. Y paBHEHUE bepHyIN i uaeanbHOM KUKOCTH 1

44 Pemenue 3anad no teme "3akoHbI cOXpaHEHUs" 1

45 KonTponbHas paboTa no Teme "3akOHbBI COXpaHEHHs B MeXaHUKe" 1

46 PasBurtue npencrasnenuii o npupose teroTel. OcHoBHbIe nonoxxeHuss MKT. Tuddysus. 1
bpoyHoBCKOE nBUKEHNE

47 CrtpoeHue ra3000pa3HbIX, XKUJIKUX U TBEPABIX TeJ. XapaKkTep IBUKEHUS U B3aUMOJIEHCTBUSL 1
YaCcTHI] BELLIECTBA

48 Macca u pazmepsl Moinekyn (atomoB). KonuuectBoBeriectBa. [locrosinnasABoraapo 1

49 Temneparypa. TemnoBoe paBHoBecue. [llkana [enscus 1

50 Pemennesanau 1

51 Hneanbheiitras. ['a30BbI€3aKOHBI 1

52 VpaBuenue MenneneeBa-Knanelipona. Pemenue 3agau 1

53 AoOcomoTHasTemiiepatypa. 3akon/lanbToHa 1

54 H3onporieccrl B neanbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA 1




55 ['paduyeckoe mpencTaBiIeHUE U30MPOIIECCOB: H30TEPMa, U30X0pa, n300apa

56 OcHoBHOeypaBHeHHEe MKT

57 Pemennesanau

53 CBs13b a0COMIOTHOM TeMIepaTypbl TEPMOJANHAMHYECKONW CUCTEMBI CO CPEeHEH KUHETHYECKON
SHEPrueu MoCTynaTeNbHOr0 TEIIOBOTO ABUKEHUS €€ YacTHI]

59 0O000menne u cucremMarnsaius 3Haanii o reMe "Ocaossl MKT"

60 Kontposnbnas padota o teme "OcHoBet MKT"
TepMoanHaMuyeckas cucTeMa. 3aJlaHue BHEIHUX ycnoBuid 1 TJI cuctemsl. BHennue n

61 BHYTpeHHHE napameTpsl. [lapamerpsr T/] cucteMsl Kak CpelHHE 3HAYCHUS BEJIMYHH,
OIMCHIBAIOLINX €€ HAa MUKPOCKOIIMYECKOM YPOBHE

2 Hynesoe nauano trepmoanHamMuku. CamornponsBoibpHas penakcanus T /] cucteMsl K TEIIOBOMY
PaBHOBECHIO

63 Mopnenb uzeanbHOro raza B TEpMOJANHAMUKE. Y CIIOBUAIIPUMEHUMOCTUITOMMOIENN

64 VYpaBuenue Menaeneena-Kinaneiipona u BeipaxkeHue 111 BHyTPEHHEN SHEPIUU

65 Bripaxenue 111 BHyTpEHHEN SHEPTUN OAHOATOMHOTO UACAIBHOrO raza. Kasucrarnueckue u
HECTAaTUYECKUEIPOLIECCHI

66 OneMeHTapHas paboTa B TepMOIMHAMUKe. Beruricnenue paboTsl o rpaduky mporecca Ha pV-
auarpamme

67 Tennonepeaaya kak crnocod u3MeHeHust BHyTpeHHel sHeprun T/] cuctemsl 0e3 coBepIeHHs
paboThI

68 KonBek1us, TemionpoBOgHOCTh, U3TYyUYECHHUE

69 KonnuectBo temnotel. TemnoémMkocTs Tena. Y aenbHas U MoJisipHasl TEII0EMKOCTH BEIIECTBA.
VY nenpHasTenn0TacropaHus TOIIINBA

70 Pacuér konmyecTBa TEIUIOTHI PU TEILIONEpEaade

71 [onsarue 06 agunabatHoM nporecce. [1epBblii 3aK0OH TEPMOAMHAMUKI

72 KonuuecTBo TemnoTel 1 paboTa Kak Mepbl U3MEHEHHS BHYTpeHHel sHeprun Tl cucteMsl




BTOpOﬁ 3dKOH TCPMOAWMHAMUKHU IJIs1 PABHOBCCHBIX U HCPABHOBCCHLBIX IMPOLICCCOB.

73 1
HeoOpaTuMoCThIpUpOIHBIXITPOLIECCOB

74 [Tpunine!r geicTBus TemnoBbix MamuH. KIT 1

75 MakcumansHoe 3Hauenue KII/I. [lukn Kapuo 1

76 Pemenunesamau 1

77 DKOJIOTHYECKHE aCTIEKThI UCIIOIb30BAHMSI TETIJIOBBIX JIBUTATENEH. |
TennoBoe3arps3HEHUEOKPYKAIOIIEHCPEIbI

78 Penrenuesanau 1

79 O06061eHne u cucreMaTu3alus 3HaHui o teme "TepmoauHamuka. TernnoBbleMalnHb!" 1

80 Konrtponsnas padora no teme "TepmonuHamuka. TernaoBbleManInHb!" 1

81 [TapooOpa3oBanue u koHAeHcanus. VicnapeHue u KuneHue. Y JebHasTeruioTanapooopa3oBaHus 1
HacrimeHHble 1 HeHachIIeHHbIe apbl. KauecTBeHHas 3aBUCMMOCTD TUIOTHOCTH U 1aBJICHUS

82 HACBILIEHHOI'O [Iapa OT TEMIIEPATYPbI, UX HE3AaBUCUMOCTb OT 00bEMaA HACBILIEHHOIO Mapa. 1
3aBUCHUMOCThTEMIIEPATYPHIKUTICHUSIOTIABICHUS B )KUAKOCTU

83 BraxxaocTh Bo3myxa. AGCOIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTD 1

84 Pemenunesanau 1

85 Tsépnoe teno. Kpucramnuyeckue u amopdHsie Tesa. AHU30TPONUACBONCTBKPUCTAIIIOB 1

86 [TnaBneHue u KpucTayM3amnus. Y aejabHas TerioTa miaBieHus. Cyomumanus 1

%7 Hedpopmanuu tBEpaoro tena. Pactskenue u cxarue. Casur. Monyine FOura. [lpeaen ynpyrux |
nedopmaruit

28 TemoBoe pacumpeHue KUIKOCTeH U TBEPABIX TeJd. AHIAPMOHU3M TEIUIOBBIX KOJeOaHUH YacTuil 1
BELIECTBa

89 [IpeobpazoBanue sHeprun B (pa30BbIX Mepexoiax 1

90 YpaBHEHHETEILIOBOTOOATaHC A 1

91 Penrenuesanau 1

92 [ToBepxHOCTHOE HaTskeHUe. KanmuiuisipHsle sABJIeHUs. [[aBieHue 1o HCKPUBIICHHON 1




MMOBCPXHOCTHIO KUJIKOCTH. CDopMynaHanJIaca

O06o01enre 1 cucTeMaTH3aIus 3HaHUH 10 TeMe "ATperaTHple COCTOSTHHS BEIIECTRA.

112

3Hepr1/1513ap51>1<eHHOr0KoHL[eHcaTopa

93 1
®da3zoBbleniepexoabl"”
94 KontponsHas pabora o Teme "ArperatHbie COCTOsSIHUS BenlecTBa. Da3oBbienepexost"” 1
95 OnexTpusalus Tel U €€ MpOosBIEHUs. DJIEKTPUUECKUil 3apsal. J(Ba BUa 3JIEKTPUUECKUX 3apsII0B. |
[IpoBOgHMKY, TUANEKTPUKH U NOTYTIPOBOIHUKN
96 DNeMEHTapHBINA MEKTPUUECKUH 3apsil. 3aKOH COXPAHEHUS MIEKTPUUECKOTO 3apsaa 1
97 B3aumoneiictBue 3apsaaoB. Toueunsie 3apsaapl. 3akoH KynoHa 1
98 Pemennesanau 1
99 Onexrpuueckoe nojie. Ero aelicTBrue Ha 3J€KTPUUECKUE 3apsabl 1
100 Hampsoxk€anocts anextpuyeckoro nodis. [IpoOHsii 3apsa. JIuaun HanpsHkEHHOCTH |
3JeKTpryecKoro nojst. OJHOPOAHOE INEKTPHUUECKOE MOJIe
101 [ToTeHIMaNBHOCT 3JIEKTPOCTATUYECKOTrO MOJIs1. Pa3HOCTh MOTEHIINATIOB U HAIPSKEHHE 1
102 CBs13b HaNPSYKEHHOCTH TOJIS1 U Pa3HOCTH IMOTEHIMAIOB JJIS 3JIEKTPOCTATUUECKOIO MOJIs 1
103 [IpuHIHIICYIEPIO3UIUUIIEKTPUUECKUXIIONEH 1
104 Penrenuesanau 1
105 [Tonie Toueunoro 3apsiaa. [lone paBHOMEPHO 3apsHKEHHOM cephl 1
106 [Toste paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY mapa. [Tosre paBHOMEPHO 3apsiKeHHOH OeCKOHEYHOM 1
IUIOCKOCTH
107 [IpoBOAHMKY B 3EKTPOCTATUUECKOM I10JI€. Y CIIOBUE PAaBHOBECHS 3aps/IOB 1
108 JIM3IIEKTPUKY U MOITYIIPOBOAHUKH B 3JIEKTPOCTATHUECKOM I10JIE 1
109 Konnaencarop. 91eKTpoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa 1
110 [TapannenbHOECOEIMHEHUEKOHIEHCATOPOB 1
111 [TocnenoBarenbHOECOENMHEHUEKOHAEHCATOPOB 1
1
1

113

Penrenuesanau




114

I[BI/I)KeHI/IC SapH)KCHHOﬁ YaCTHUIbI B OAHOPOAHOM JJICKTPUUICCKOM II10JIC

1
115 Pemenunesanau 1
116 O06o011eHre U cucTeMaTU3aIlis 3HaHU| 1o Teme "DneKTpudeckoe nojue" 1
117 KonrtponsHas padorta no Teme "Dnextpudeckoe mnose" 1
118 Cuna toka. [TocTostHHBIN TOK. Y CIOBHS CYIIECTBOBAHUS TTOCTOSIHHOTO AJIEKTPUYECKOTO TOKA 1
119 Hcrounnkm Toka. Hanpsokenune u 3/1C 1
120 3akon OMa i y9acTka Henu. DIeKTPUIECKOECONPOTUBRIICHNE 1
121 3aBUCUMOCTh COMPOTUBIIEHUSI OAHOPOIHOTO MMPOBOJIHUKA OT €r0 JITMHBI U IJIOMIA U MOTIEPEYHOTO 1

CeYeHUs
122 VY enbHOE CONPOTUBIICHUE BelllecTBa. Penienue 3anaq 1
123 [TocnenoBarensHOE, MapaieibHOE, CMEIIAHHOE COSUHEHUE TTPOBOTHUKOB 1
124 Pacuér pazBeTBiIEHHBIX 2nekTpuueckux neneil. [Ipasuna Kupxroga 1
125 Perrenunesamau 1
126 PaGoTa snexkrpuyeckoro Toka. 3akoH J[xoyns —Jlenna 1
127 Pemenunesamnay 1
128 MoONHOCTB 2JIEKTPUYECKOT0 TOKA. TeIuioBast MOLIHOCTb, BbIAEIIAEMast HA PE3UCTOPE 1
129 Pemenunesamau 1
130 OJIC u BHyTpeHHEE COMPOTUBJIEHUE UCTOYHUKA TOKA 1
131 [ToTenunanbHas 3Heprus 3apsaa B 3JEKTPOCTATHUECKOM IOJIE. |
[ToTeHnaM3IeKTPOCTATHYECKOT OO

132 3akoH OMa 11 MOTHOM (3aMKHYTOM) SJIEKTPUIECKON e 1
133 Pemennesanau 1
134 MOoIHOCTEUCTOYHHUKATOKA 1
135 KopoTkoe3aMbikanue 1
136 Konnencarop B 11enu MOCTOSIHHOTO TOKa 1




137

Pemenne3amag

1
138 Pemenue 3amay no teme "I10CTOSHHBIN 3IEKTPUUYECKUI TOK" 1
139 Pemenue 3anau no teme "IlocTosHHBIN AneKTpUYeCKUil TOK" 1
140 Pemenue 3anau no teme "I1oCTOSHHBIN 1EKTpUYECKUI TOK" 1
141 O06o0meHre u cucTeMaTu3amus 3HaHui 1Mo Teme "T1oCTOSHHBIN 2JIeKTpUYECKHi TOK" 1
142 KonTponbhas pabota no teme "llocTosIHHBIN 351eKTpUYECKHd TOK" 1
143 DeKTpruYecKasi MPOBOAMMOCTD PA3JIMYHBIX BEIIECTB. DIIEKTPUUECKHUI TOK B METaJLIax. 1
CBepXIpoBOIUMOCTh
144 DNEKTPUUECKU TOK B pacTBOPAx M pacIulaBax 3JIEKTPOIUTOB. 3aKkoHbIDapaaes isaiIeKTpoan3a 1
145 DJIeKTpUYECKUH TOK B razax. [1nazma 1
146 DIIEKTPUYECKUNA TOK B BaKyyMe. BakyyMHEBIE ITpHOOPEI 1
Yy Yy
147 DONEKTPUUECKUNUTOK B IIOJTYTIPOBOJHUKAX 1
148 [TomynpoBOIHUKOBBIETPUOOPHI 1
149 [IpomesxyTounast arrecramus. Tect 1
dusnueckuil NpakKTUKYM I10 TeMe "3HaKoMCTBO ¢ g poBoii 1adopaTopueii no dhusuke. [Ipumepsl
150 1
HU3MepeHust PU3NIECKUX BEIMYUH TIPU TTOMOITUKOMITBIOTEPHBIXTaTYNKOB"
151 Dusnyeckuil IpakTUKyM 110 TeMe "3yueHne IBIKEHNS Tea 110 OKPYKHOCTH" 1
y Y Y
152 Dusnyeckui npakTukyM 1o teme "M3mepenne monynsa FOura" 1
y y
153 Ouznyeckuii mpakTukyM no teme "M3ydeHne qBHKEHHs Tea, OPOIIEHHOTO TOPU30HTAIBHO" 1
Dusnyeckuil IpakTUKyM 110 TeMe "lcciaenqoBadne 3aBUCUMOCTH IIEpHoIa 0OpaleHus
154 1
KOHMYECKOI0 MasiTHHKA OT €ro napameTpon'.
Dusnyeckuii npaktukyM 1o teme "M3mepenne DJ1C 1 BHYTPEHHETO COIPOTUBICHUS UCTOUYHUKA
155 Y Y 1
TOKa"
156 Dusnyeckuil IpakTUKyM 110 TeMe "3yuenne 3aKk0Ha COXpaHEHUI MEXaHUYECKOH dHEprun" 1
y Y
157 ®uznueckuil NpakTUKyM 1o teme "M3yueHne 3aKkoHa COXpaHEeHUs MEXaHU4YeCKOi sHeprun" 1
158 ®dusnueckuii npakTUKyM 1o Teme "M3yuenne n3obdapHoro mporecca' 1




159 dusnueckuit mpakTUKyM 1o Teme "M3yuenne n3obapHoro mporecca' 1

Ouznyeckuil npakTukyM no teme "M3mepenue abCOMOTHON BIaKHOCTH BO3/yXa M OLIEHKA MacChl

160 | 1
[apoB B IOMEILIEHUU

161 Dusnyeckuil npakTUKyM 110 TeMe "3Mepenne yaeabHOl TEINIOEMKOCTH TBEPAOro Teaa" 1
y M

162 ®uznueckuil npakTukyM 1o teme "MccneqoBanue cMEIIaHHOTO COEIMHEHUS pe3UCTOPOB" 1

163 ®uznyeckuil mpakTuKyM 1o teme "MccnenoBanne CMEaHHOTO COETMHEHUS! PE3UCTOPOB" 1

164 Odusnueckuil npakTukyM 1o Teme "Habmtonenue anexrponuza. Onpeaenenne3apsaad’iekTpoHa” 1

165 Odusnyeckuii mpakTukyM mo teme "HaOmronenue anekrponuza. OnpenenenuesapsaadiekTpona” 1
y

166 PesepBHblit ypok. O0001IeHNe U cucTeMaTH3anus 3Hanuil no reme "Kunemaruka. Jlunamuka" 1

167 PesepBHbIif ypok. O000I1IeHHE U CHCTeMaTH3aIlus 3HAaHUH 110 TeMe "3aKOHBI COXpPAaHECHHSI B |

MexaHuke. CtatukaTBepaororena”

168 PesepHbIii ypok. O6001enne u cucremaru3aius 3HaHui o teme "OcHoBbl MKT. |

ArperaTtHblecocTosiHUsIBeNIecTBA. Pa3oBbieniepexoibl. "

169 PesepBHeIil ypok. O000IIeHHE U cCUCTeMAaTH3alus 3HaHui 1o TeMe "TepmonnHamMuka.
DnekTpuyeckoernosne”

170 PesepBHeIil ypok. O000IICHHE U cCUCTeMaTH3anus 3HaHu 1Mo TeMe "[[0CTOSTHHBIN 3NeKTprYecKuid

ToK. Toku B paznuuHeIxcpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170




11 KIIACC

KoauvecTBouacos
Nen/m | Temaypoka
Bcero

1 B3auMopeiicTBrEe MOCTOSIHHBIX MAarHUTOB M MPOBOJAHUKOB C TOKOM. MarHuTHoenoJe. |

['unoTtezaAmnepa
5 Bekrop MarHuTHON MHAYKIMH. [[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH. |

JIMHUUMAarHUTHOMMHAYKIIUU
3 MaruautHO€ noJie MPOBOJHUKA ¢ TOKOM. OnbITOpcTeaa 1
4 Cuna AMriepa, e€ HanpaBJICHUE U MOTYJIb 1
5 Pemenuesanau 1
6 [IpumeneHue 3akoHa AMIiepa. DICKTPOU3MEPUTEIbHBIC TPHOOPHI 1
7 Cuna JlopeHua, e€ HanpaBJIE€HUE U MOAYJb. JIBIJKEHUE 3apsHKEHHON YaCTHUIBI B OJTHOPOIHOM |

MarHuTHOM TIOJIe
8 Pemenuesanau 1
9 PaGoracunsiJlopenia 1
10 Pemrenunesanau 1
11 MarnuTHoe nosue B Bemectse. PeppoMarHeTUKH, Iapa- U JMaMarHeTUKH 1
12 OcHoBHbIE CBOICTBaA (peppomarHeTukoB. [Ipumenenne heppoMarHeTHKOB 1
13 Pertennie 3agau mo reme "MarautHoe 1ose" 1
14 CraproBas quarnoctuka. Pemenne 3aaay o teme "MarautHoe noJse" 1
15 SIBneHue IeKTpOMarHuTHOM MHAYKIMH. [I0TOK BEKTOpa MarHUTHOM MHAYKIIMU 1
16 O1C nnaykunn 1
17 3aKOHAJIEKTpOMarHuTHOMMHAYKIMuPapaaes 1
18 Buxpeoe anexktpuueckoe noiie. Toku @yko 1
19 OJ1C uHIYKIMH B ABMDKYIIUXCSI TIPOBOJTHUKAX 1




20 Pemrenunesamau 1
21 I[IpaBunoJlenna 1
22 NunykruBHOCTh. KaTyilika MHIYKTUBHOCTH B IIEMH MOCTOSIHHOTO TOKA 1
23 SABnennecamonsaykuuu. 3C caMOMHAYKIIMH 1
24 DHeprusi MarHuTHOTO TOJISI KATYIIKA C TOKOM. DJIEKTPOMarHMTHOEIOJIe 1
25 Pemennesagau 1
26 O060061eHne U cucTeMaTu3alus 3HaHU| 1o TeMe "DeKTpoJuHamMuKa" 1
27 KonrponbHas padora no Teme "DiaexTpoauHamMuka” 1
28 Koneb6arenbnas cuctema. CBoOo1HbIE KosteOanus. ["apMoHHUeckue KoeOaHus 1
29 Kunematnueckoe U fTMHaAMHAYECKOE OMUCAHHE KOIeOaTEIbHbBIX IABKEHUI 1
30 DHepreTuueckoe onvcanue. BeIBo AMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOIEOaHUH U3 UX |
SHEPTreTUYECKOr0 U KHHEMATUYECKOTO OMUCaHUS
31 Awmmntyzaa u dazakonedbanuii 1
1 [Tepuon u yactora konebanuit. [leproa MaabpIx CBOOOTHBIX KOJIECOAHUI MAaTEMATHIECKOTO |
MasTHUKA. [leproacBoO00HBIXKOIE0aHUITTPY)KMHHOTOMasTHIKA
33 3aryxatomue kojiebanusi. BeinykieHnbie koiebanus. Pezonanc 1
34 ABTOKOJICOaHHS 1
35 Pemennesanau 1
36 VYpoxk-koHpepeHuus "MexaHnueckue KojaeOaHusl B My3bIKaJIbHBIX HHCTPYMEHTax" 1
37 O0001IeHre 1 cucTeMaTh3anus 3Hagnii o reMe "Mexannyeckue KoiaeOanus" 1
38 OnexTpoMaruuTHelekonedanus. KonedaTenbHBIIKOHTYD 1
39 ®opmyna Tomcona. CBsi3b aMIUIUTY bl 3apsi/ia KOHAEHCATOPA C aMILIUTYI0M CHJIBbI TOKA B 1
KoJ1e0aTeIbHOM KOHTYpE
40 3aK0H COXpaHEHHs YHEPTUU B UJICaTbHOM KOJIe0aTeIbHOM KOHTYpe 1
41 3aTyxaromure JIeKTPOMAarHuTHEIE KoeOanus. BeIHY K I€HHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMs 1
42 ITepemenHbI TOK. PE3UCTOp M KOHIEHCATOP B UENHU IEPEMEHHOIO TOKA 1




43

KaTYI_HKa HHAYKTUBHOCTHU B IICIIU IIECPEMCHHOI'O TOKa

44 3akon OMa Jy1sl SJIEKTPUYECKOM IIENU MePEMEHHOTO TOKa 1
45 MOIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYTHOE U JEWCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U 1
HaIpsHKEHUs
46 Pe3onanc B anekTpuyueckoniienu 1
47 Pemenuesanau 1
48 Wneanvusiif Tpancopmatop. [IponsBoacTBo, nepenaya u noTpediieHne 3eKTPUIeCKONR IHEPTHH 1
49 DKOJIOTUYECKHE PUCKHU IIPU MPOU3BOJCTBE AMEKTPOIHEeprun. KynbpTrypa ncnoap30BaHus |
3JICKTPOIHEPTHH B TIOBCETHEBHOM JKU3HU
50 Pemenuesanau 1
51 Pemrenunesanmau 1
52 O06o001enre 1 cucTeMaTU3aIys 3HaHUH 110 TeMe " DIeKTPOMAarHuTHbIE KoieOanus " 1
53 Mexanndeckre BOJIHbL. XapaKTEpUCTUKU MEXAHUYECKUX BOJIH 1
54 CBoiicTBaMeXaHMYECKUXBOJIH 1
55 3ByK. XapaKTepUCTUKU3BYKa 1
56 NudpaszByk u ynprpazByk. lllymMoBoe 3arps3HeHre OKPYIKAIOIICH CPEeIbI 1
57 Pemenuesagau 1
58 DNeKTpOMarHuTHbIE BOJIHBL. M3imydeHue 3J1eKTpOMarHuTHRIX BOJTH 1
59 DHeprus 3JIeKTPOMarHUTHBIX BOJIH. CBOMCTBA 371€KTPOMATrHUTHBIX BOJIH 1
60 [Ikana >1eKTPOMarHUTHBIX BOJIH. [IprMeHeHre 2JIeKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY 1
61 [IpuHIUIIBI paInOCBA3H U TeleBUACHU. Pagronokanusi. 1
DIeKTpOMarHUTHOE3arpsA3HEHUEOKPYKaAKOIIEeCpe bl
62 KonTponbhas pabota no teme "Konebanus 1 BoiaHb" 1
63 Cgert. 3aKOH MPSIMOJIMHEHHOTO pPacpOCTPAHEHUSI CBETa 1
64 Pelrenue 3a1a4 Ha TPUMEHEHUE 3aKOHA MPSIMOJIUHEHHOTO PACIPOCTPAHEHHS CBETA 1




65 Otpaxenue cBera. [11nockoe 3epkano. Chepuueckoe 3epkano 1
66 [Tpenomienre cBeta. AGCONIOTHBIM U OTHOCHTENIBHBIN TTOKA3aTelNb MPEIOMIICHHUS. |
[TonnoeBHYTpeHHEEOTpaXKeHUE. [IpeaenbHBIIYTOIMOTHOTOBHY TPEHHETOOTPAKEHHS
67 Pemenue 3aga4 Ha IpUMEHEHNE 3aKOHOB OTPAXKEHUS U MPEJIOMIICHHS CBETA 1
68 Xon nydeit B mpusme. Jucnepcus ceeta. CioxHbIN cocTtaB Oenoro ceera. [{ser 1
69 JInn3bl. POKYCHOE pacCTOSHUE U ONITHYECKAsI CHUJIA JIMH3bI 1
70 [TocTpoenue n300paxxeHu B THH3aX U UX CUCTEMaX. Y BeJTMUYEeHUETHH3BI 1
71 Pemenure 3amay Ha MOCTpOEHUE N300PAKEHUM, MTOTYYaEMBIX C TIOMOIIBIO JIMH3 1
72 ['ma3kakonTuueckasicucreMa 1
73 Pewmenue 3anau. IIpenensl npUMEHMMOCTH F€OMETPUYECKON ONITUKH 1
74 CKopocTb cB€Ta U METOJIbI €€ N3MEPEHUS 1
75 Hucnepcusiceera 1
76 Nurtepdepennuscrera 1
77 KorepeHTHbIe HICTOUHUKH. Y CIIOBUS HAOJIIOICHUS MAaKCUMYMOB 1 MUHHMYMOB 1
78 Pemrenunesamau 1
79 [IpumenennennTepdepeHnmn 1
80 Hudpakuusicrera 1
81 JudpaxmonHas pemeéTka. Y cioBue HabMIOACHUS TTIaBHBIX MAaKCUMYMOB 1
82 Pemrenunesamau 1
83 [TonepeunocTth cBeTOBBIX BOJH. [lomsipuzanus ceeta 1
84 Pemenuesanau 1
85 CBeTOBBIESIBIIEHNUS B IPUPOJIE 1
86 O000111eHIE U cUCTEMATH3aLMA 3HaHu i o TeMme "Omruka" 1
87 Kontponbnas padota mo teme «OnTuka 1




FpaHI/IHH IMPUMCHUMOCTHU KJJaCCUYECKOM MeXaHUKH. 3aKOHBI QJICKTPOAUMHAMUKHN U IIPUHIUIL

88 1
OTHOCHUTEILHOCTHU
89 [ToctynarpicieninanbHOUTEOPUUOTHOCUTEIBHOCTH 1
90 [TpocTtpancTBeHHO-BpeMeHHOH nHTepBal. [Ipeobpa3zoBanus Jlopenna. Y cioBre NpUIMHHOCTH. 1
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/UIEHNE BPEMEHH U COKPALLEHUE JITTUHbBI
91 OHeprus U UMILYJIbC PEISITUBUCTCKON YaCTHULIBI 1
92 CBs13p Macchl € SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULIbI. DHEPTUAIIOKOS 1
93 PaBHOBECHOETEIIOBOEU3ITYYEHHE 1
94 3akoHcMeleHusIBuHa 1
95 I'unoresa M. I1nanka o kBaHTtax. @OTOHBI 1
96 OHeprus U UMIyJIbc(HOTOHA 1
97 dororpdext. Onwithl A. I'. CroneroBa. 3akoHbihoTodhdekTa 1
98 Ypasaenue Ditamreitaa st porodaddexra. "KpacHas rpanuma” porodddexra 1
99 Jasnenue ceera. OnwiThl [1. H. JIeOenena 1
100 BomnHoBEIECBOIICTBAYACTHIL 1
101 Bonnsr ne bpoitns. JlnmuHa BostHB e Bpoiins u pa3Mepsl 00J1acTH JTOKATU3AIUN JTBIKYIISHCS |
YaCTUILIbI
102 KopmyckysipHO-BOITHOBON Ty aJIU3M 1
103 Judpakus3aeKTpOHOBHAKPUCTAIIIAX 1
104 Cnennduka nsmepenuii B Mukpomupe. CooTHOIIEHUST HeonpeneaéHHocTen [ elizenoepra 1
105 Pemenuerpadguueckux3anag |
106 Pemenuepacuérapix3anay 1
107 Konrponsnas padora no temam: "OcHoBbl CTO", "KopnyckynsipHO-BOIHOBON Ayain3m" 1
108 OMBITHI IO UCCIICIOBAHUIO CTpoeHUs aToma. [limanerapunasmoaenbatomaPesepdopaa 1
109 [Toctrynateibopa |
110 Bubl ciektpoB. CrieKTp ypOBHEH SHEPrUU aTOMa BOJ0Opoa 1




111

CrioHTaHHOE U BBIHYKACHHOC U3JIYUCHUC CBCTA

112

Jlazep

113

Hyxnonnas monens sipa I'eitzen6epra-lMBanenko. 3apsa u MaccoBoe 4ucio sjapa. M3oTomnsl.
PaguoakTuBHOCTB

114

3aKoH paJiM0aKTUBHOTO pacnaaa. CBolicTBa HOHU3UPYIOIIETO U3llydeHus. BiausHue
PaAOaAKTUBHOCTH HA KUBBIC OPraHU3MBbI. I[OSI/IMCTpI/ISI

115

DOHeprus CBA3M HYKJIOHOB B sizipe. SlnepHble cuiibl. JledekT Macchl saapa. SlaepHble peakiyu.
Snepubie peaktopsl. [IpobaemMsl yrpaBiasieMoro TepMOsSAEpHOrO CHHTE3A.
DKOJI0rM4eCcKHEeaceKThIPa3BUTHISA AEPHOUIHEPTETUKN

116

MeTtoabl perucTpanuv U UCCICAOBAHUA 2JICMCHTAPHBIX YaCTHUII. CD}/'HI[aMeHTaJ'IBHLIC
B3aHMMOJCUCTBUS. BapI/IOHBI, MC30HbI U JICTITOHBI. HpeILCTaBHeHI/IC 0 CTaHHapTHOﬁMOﬂeHH. KBapK-
TJIFOOHHAasIMOACIIbaIpOHOB

117

®usuka 3a npeaenamu CtaHaapTHoM Mojenu. TéMHas MaTtepus U TEMHAs SHEPTHUs.
EnuncTBOGM3NUECKONKAPTUHBIMUPA

118

DTamnbl pa3BUTHUS ACTPOHOMHUU. 3HAYEHHUE ACTPOHOMUH

119

[TpuMeHMMOCTE 3aKOHOB (PU3UKHU TSI O0BSICHEHUS TPUPOIHI KOCMUYECKIX 00BEKTOB.
MeTo1p1acTPOHOMUYECKUXUCCIIEAOBAHUM

120

COBpeMeHHLIe OIITUYCCKHUEC TCICCKOIIbI, PAANOTCIICCKOIILIL, BHeaTMOC(i)epHaﬂ ACTPOHOMUA

121

Bun 3Bé3nH0T0 HeOa. Co3Be3nus, ipKue 3BE3IbI, MNIAHETHI, KX BUIUMOE ABHUKCHUE

122

Conneunas cuctema. Connie. ConmHeynast akTuBHOCTh. Mctounuk sneprun CoJiHIa U 3BE3NT

123

3BE3/1bI, UX OCHOBHBIE XapaKTepuCTUKH. [[narpamma "crieKTpaabHbIN KJIACC — CBETUMOCTD'"

124

3BC3ILBIF JIAaBHOMIIOCJIEIOBATEIbHOCTH

—_ = ===

125

Baytpennee crpoenue 38E31. COBpeMEHHBIE ITPEICTABICHHSI O TPOUCXO0KICHUH W SBOJIIOIUH
CouHiia 1 38€31. DTalbDKU3HU3BESD

126

Muieunsbiit [IyTe — Hama [Manmaktuka. Tunbl ranaktuk. Y€pHbIE ObIPHI B sIAPAX FaJaKTHK

127

Bcenennas. Paciiupenue Beenennoil. 3akon Xa601a. Teopust bosbioro B3pbiBa. PennkroBoe




H3JIYUYCHHC

128 MacmrabnasictpykrypaBceenennoil. Meraranaktuka

129 HepeménnplienpobieMblacTpOHOMUN
dusnueckuil NpakTukyM 1o teme "MccneroBaHrue MAarHUTHOTO MOJISE IOCTOSTHHBIX MarHUTOB" MIIH

130 "UccnenoBanue cBoiicTB (heppomaruetukoB” unu "HccnenoBanue neiCTBUS TOCTOSTHHOTO
Mar"Hura Ha paMKy ¢ TOKOM"
duznueckuil npakTukyM 1o teme "M3mepenne cuiibl Amnepa" unu "M3ydenne 3aBUCUMOCTH

131 cuibl AMriepa ot cuiibl Toka" win "OnpeaeneHne MarHuTHOM MHAYKIIMK HA OCHOBE M3MEPEHUS
cwibl Ammnepa"

132 dusnyeckuil mpakTukyM 1o teme "MccnenoBanue siBJICHUS 3JIEKTPOMAarHUTHON MHIYKIUU'" WK
"OnpeneneHne MHIYKIIMA BUXPEBOTO MAarHUTHOTO TOJIS"

133 dusnueckuil npaktukyM 1o teme "Hccnenoanue siBieHus camonHaykiuun'" wim "Coopka
MOJIEJN AJIEKTPOMAarHUTHOTO TeHepaTopa"

134 duznueckuil mpakTUKyM 1o Teme "M3mepenue neproa CBOOOIHBIX KOJEOaHUI HUTSIHOTO U
IIPYXUHHOI'O MasiTHUKOB"

135 Oduznueckuii mpaktukym 1o teme "[Ipeobpa3oBanre sHEPTUH B IPY>KUHHOM MasTHUKE"
Ou3nveckuil mpakTHKyM 1o TeMe "MccienoBanue nepeMeHHOro TokKa yepes Mociae0BaTeIbHO

136 CoeTUHEHHBIE KOHICHCATOP, KaTylIKy U peauctop” unu "HccnenoBanue paboThl HCTOUHUKOB
CBE€Ta B LIETIH [IEPEMEHHOI0 TOKa"

137 dusnueckuil npakTukyM 1o teme "M3ydenue napameTpoB 3ByKOBOW BOJIHBI"

138 duznueckuil npakTukyM no teme "M3mepenue nokasaresns IpeaoMIeHUs cTekia" win
"I[Tonyuenne n300paskeHHs B CUCTEME U3 IJIOCKOTO 3€pKajia U JTMH3bI"
duznveckuii mpakTukyM 1o teme "HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHSI OT

139 BellecTBa (Ha MpUMepe KUAKHUX JIMH3)" win "M3MepeHne poKyCHOro pacCTOSTHHUS pacCEeUBaIOIINX
uH3"

140 dusnueckuii npakTukyM no teme "Habmoaenue nudpakuun, HHTEp)EepeHInd 1 MOISpU3auu

ceera"




dusnueckuit MMPAaKTUKYM 110 TEMC "Onpez[eneHI/Ie HMITYJIbCa U DHEPTHUH PCIIATUBUCTCKUX HACTHUIL

14l (o dororpadusim TPEKOB 3apsSKEHHBIX YACTHI] B MATHUTHOM T10J1€)" !
142 ®dusnueckuil npaktukyM no teme "M3mepenue nocrosiHHoi Ilnanka Ha OCHOBE UCCIIEJOBAHUS 1
dboTorddexra" nmm "UccnenoBanue 3aBUCIMOCTH CHJIBI TOKA Y€PE3 CBETOIUOT OT HANPSKEHHS"
143 duznueckuil mpakTUKyM 1o teme "MccnegoBanue crekTpa pa3peskeHHOT0 aTOMapHOTO BOIOPOIa 1
U U3MepeHne nocrosHHoi Punbepra"
144 dusnueckuii npakTukyM 1o Teme "MccienoBanue painoakTUBHOTO (poHa ¢ UCTIOJIb30BaHHEM 1
nozumerpa win "M3ydeHue morionieHus 0eTa-4acTull arloMUHIEM"
dusnueckuii npakTukyM no teme "HabmonaeHus 38€31H0ro Heba HEBOOPYKEHHBIM IJ1a30M C
145 UCIOJIb30BaHNEM KOMIBIOTEPHBIX MPUIIOKEHUHN JJIs OTpeieNIeH s TIOJI0KeHUsT HeOeCHBIX |
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3a1s CeBEpHOro MoNyIapus U sipkue 3BE3/b1"
wnu "Habmonenus B Teneckon JIyHbl, MIaHET, TYMAHHOCTEH U 3BE3AHBIX CKOTIIICHHA"
146 O06001menne u cucTeMaTu3anus 3HaHui. Poib GU3HKK 1 aCTPOHOMHUHU B SKOHOMUYECKOH, |
TEXHOJOTHYECKOMN, COMANTBHON U 3THYECKOU chepax NesTeNbHOCTH YeIOBeKa
147 O06o00mmenue u cucTemMaTu3anus 3HaHuid. Posbs 1 MmecTo U3k 1 aCTPOHOMHUH B COBPEMEHHOU |
Hay4HOU KapTHHE MHpa
O6o06muienne u cuctemMatusanys 3Hanui. Ponpb ¢pusndeckoii Teopun B popMupoBaHuH
148 MIpe/ICTaBICHUH 0 PU3NYECKON KapTUHE MHPA, MECTO (PU3NYECKON KapTUHBI MUpPa B 00ILIEM Py 1
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEICTAaBICHUI O IPUPOe
149 O06006menune u cucreMaTtu3aius 3Hanui o teme "Kunemaruka" 1
150 [IpomexxyTouHas arrecramus. Tect 1
151 O06001mmenne u cucTeMaTr3amus 3HaHui mo teme "J{unamuka" 1
152 O060061eHne u cucreMaTu3anus 3Hanui o teme "Cratuka TBepaoro tena' 1
153 O06o0mieHre 1 cucTeMaTu3alys 3HaHUu# 1o TeMe "3aKOHbI COXpaHEHHs B MEeXaHUKe" 1
154 O06o00meHne 1 cucTeMaTu3amnus 3HaHui 1Mo Teme "OCHOBBI MOJICKYJISIPHO-KUHETHUECKOU TeOpHH " 1
155 O060061eHne U cucreMaTu3alus 3HaHui o teme "TepmoanHaMmuka. TernoBbleManHb!" 1
156 O06001eHne U cucTeMaTu3alus 3HaHU| 10 TeMe "ArperaTHble COCTOSIHUSI BEILIECTBA. 1




®dazoBeieniepexo b

157 O0600611eHre U cucTeMaTu3alus 3HaHu| 1o Teme "DiekTpuueckoe nosue" 1
00IIIeHUE U cUCTeMaTh3alrs 3HaHui 110 TeMe "[10CTOSHHBIN AJIEKTPUYECKUI TOK
158 06006 "I " 1
00l1lleHre U cucTeMaTu3alus 3HaHui no TeMe "TOKM B pa3nMyuHbIX cpeaax

159 0606 "T " 1

160 O0001IeHre 1 cucTeMaTu3alusd 3HaHuil o teMe "Marauraoe mose” 1

161 PesepBubIil ypok. O6001IeHIE U cCCTeMaTH3allus 3HAaHUH IO TeMe "DIIeKTpoMarHuTHas |
UHIyKIus"

162 PesepBHbIit ypok. O000IIeHHE U CUCTeMAaTH3alus 3HaHUU 110 TeMe ""MexaHuueckue konebanus" 1

163 PesepBHbIit ypok. O6001IeHNE U CUCTeMAaTH3allus 3HAHUN 110 TeMe "DIeKTPOMarHuTHbIe 1
Kosiebanus"

164 PesepBHbIit ypok. O6001IeHNEe U ccTeMaTu3alus 3HaHu 1o TeMe "MexaHuueckue u 1
3J€KTPOMArHUTHBIE BOJIHBI"

165 PesepBHblii ypok. O60011eHNEe U cucTeMaTu3alus 3HaHui o teme "Onrtuka” 1

166 PesepBHbIit ypok. O000mIeHne u cucreMarusanus 3Hanuii mo treme "OcaoBel CTO" 1

167 PesepBHbIit ypok. O000IIeHHEe U cUCTeMaTr3alus 3HaHui 1o TeMe "KopmycKynsipHO-BOJIHOBOM 1
nyanu3m"

168 PezepaHblil ypok. O0o0mienue u cucreMaTu3anus 3HaHui o teme "®dusuka atoma" 1

169 PesepBHbIil ypok. O600IICHHE ¥ cCCTeMaTH3allus 3HaHUH 110 TeMe "®Pu3rKa aTOMHOTO sipa 1 |
3JI€MEHTapHbBIX YacTHIL"

170 PesepBHBIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHUHN 110 TeMe "DJIeMEHTHI acTpohU3uKu" 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

e ®dusuka. Mexanuka, 10 knacc/ Makumes I'.41., Cunskos A.3., O0I1IeCTBO ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/PODAY; AkimonepHoe o0I1ecTBO
«M3marenscTBO «IIpocBemenne»

» Gusuka. MonekyisipHas ¢pusuka. Tepmoaunamuka, 10 kinace/ Msikuies
I'.4., CunsikoB A.3., OG1IECTBO ¢ OTPaHUYEHHOU OTBETCTBEHHOCTHIO
«IPODA»; AkmonepHoe odiectBo «M3aarensctBo «IIpocBenienue»

» Guzuka. Dnexkrpoaunamuka, 10-11 knacesl/ Mskumes I7.5., CunskoB A.3.,
OO011ecTBO C OTPAaHUYCHHOM OTBETCTBEHHOCThIO «JIPODAY; AKlIMOHEpHOE
obmectBo «M3maTenscTBO «IIpocBerieHne»

METOANYECKHUE MATEPHUAJIBI UIA YUUTEJIA

o ®usuka. Mexanuka, 10 xkimace/ Makumes I'.4., Cuasakos A.3., O0miecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIMOHEpHOE 0011IECTBO
«3parenscTBO «lIpocBenieHne»

» ®usuka. MonekymnsipHas ¢puszuka. Tepmoaunamuka, 10 kinace/ Msikuiies
I'.41., CunsikoB A.3., OO11ECTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY»; AxuinonepHoe obimiectBo «M3narensctBo «IIpocBenienuer»

» Guszuka. Dnektpoaunamuka, 10-11 knacesl/ Mskumes I7.5., CunsakoB A.3.,
OO0111eCTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE
obmectBo «M3natenbctBo «IIpocBemenne»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

o bubnuoreka [{OK https://m.edsoo.ru/7f4181ce

o OOpa3zoBaTenbHas oHJIAKH TIaThopMa «Yur.py» http:// www.uchi.ru/.

o Hudopmanmonno-obpazoBarenbHas cpena «Poccuiickas 2JIeKTpOHHAS
mkoja» https://resh.edu.ru.

o bubnuoteka Bc€ no npeamery "®dusuka" http://www.proshkolu.ru

o BuneoonsiTel Ha ypokax. http://fizika-class.narod.ru

e Tludpossie oOpazoBaTenbHbIe pecypcehl. http:// www.openclass.ru

o bubGnmoreka [{OK https://m.edsoo.ru/7f41¢97¢
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