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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qusnke Ha ypoBHE cpemaHero oomero obOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXXEHHH W TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS
OCHOBHOHM oOpasoBaTenbHON mnporpammsbl, npexacraBieHHbix B ®I'OC COO, a
Takke ¢ yu€rom deaepanbHoi pabodeil nmporpammbl BocnuTanus U KoHueniuu
npenojaBaHus yueOHoro npeaMera «du3nka» B 00pa30BaTeIbHBIX OPTaHU3ALUAX
Poccuiickoii ~ denepanuu, — peaqu3yIOIIUX  OCHOBHBIE  OOpa3oBaTENIbHbBIC
IPOrpaMMBbl.

[Iporpamma no ¢usuke onpeaenser 0osi3aTeNIbHOE MIPEIMETHOE COAepKaHHE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YyYEHHUSI TEM U Pa3/IesioB
y4eOHOro mnpeaMera ¢ y4€ToM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO TMpOIecca, BO3PACTHBIX OCOOCHHOCTEH  OO0ydYarOIIUXCS.
[Iporpamma mno ¢Qusuke Aa€r mnpencraBlieHUE O LENsAX, COAEpPX aHuHM, oOIen
CTpaTernd OOy4YeHHs,, BOCIHMTAaHUS M Pa3BUTHS OOYydYaIOLIUXCS CpPEICTBAMU
yueOHoro npenMera «duzukay Ha yriayOJaEHHOM YpOBHE.

N3yuyenue kypca (u3uKyd yriayOnEHHOrO YpOBHS IO3BOJISIET pPEaqn30BaTh
3a/1a4u MPOQPECCUOHATILHON OpHEHTAIlNK, HAIPABJICHO HAa CO3JaHHUE YCJIOBUW IS
NPOSIBIICHUSI CBOMX MHTEJUIEKTYaJIbHBIX M TBOPUYECKUX CIHOCOOHOCTEH KaKIIbIM
00y4arouuMcsi, KOTOpble HEOOXOAMMBI JJs TPOJOJDKEHUS 0Opa3oBaHHsS B
opraHuzanusx npodecCUOHAIBLHOTO O00pa3oBaHUsT MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEUATbHOCTSIM.

B nmporpamme mno ¢usuke omnpeaensorcs IUIAaHUPYEMbIE PE3yJbTaThl
OCBOEHMSI Kypca (PM3UKU Ha YPOBHE CpPEeHEro o01iero oopa3oBaHus: JUYHOCTHEIE,
MeTanpeIMeTHble, MpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe).  HaydHo-
METOJIOJIOTUYECKOM OCHOBOW it  pa3pabOTKM TpeOOBaHUW K JUYHOCTHBIM,
METanpeMETHBIM M MPEIMETHBIM pe3yjbTaTaM OO0YyYaloIIUXCs, OCBOMBIIUX
nporpamMmmy 1o (U3MKE Ha YpPOBHE CpeJHEero oomero obOpa3oBaHud Ha
yrayOJaE€HHOM YPOBHE, SIBISIETCS] CUCTEMHO-/I€ATEIbHOCTHBIN MOAXO/,.

[Iporpamma no (pu3mKe BKIIOYAECT:

IUTAHUPYEMBbIE Pe3yJbTaThl OCBOCHUA Kypca (QU3MKH Ha YriayOJaEéHHOM
YPOBHE, B TOM YHCJI€ IPEIMETHBIE PE3yJbTaThI M0 IroJjaM 00yUeHHUS;

cozepkanue yueOHoro npeamera «Ousukay» 1o rogam o0y4eHus.

[Iporpamma 1o ¢u3uke HMEEeT NPUMEPHBIA XapakTep U MOXKET ObITh
UCTOJIb30BaHa YUUTEIAMU (GU3UKH JIJIsI COCTABJICHUSI CBOMX PabovMX Mporpamm.

[Iporpamma no ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENIECH U
OPEeIOoCTaBIseT BO3MOXKHOCTU JUISl pealu3aluy  PA3IUYHBIX METOJUYECKUX
HNOJXOAOB K TPENoAaBaHUI0 (PU3UKU Ha YriayOJEHHOM YpOBHE MpU YCIOBUH
COXpaHeHUs 00s3aTEIbHON YaCTH COJEP KaHMsI Kypca.

®u3rka Kak Hayka O HauOojee OOUIMX 3aKOHAaX HPHUPOAbI, BHICTYNAas B
KayecTBE y4eOHOro MmpeMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. IIKoabHBIN Kypc PU3HKU — CUCTEMOOOpa3yIOIUi
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (U3NUYECKHE 3aKOHBI
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JeXaT B OCHOBE TIPOILIECCOB M SIBJICHUM, H3y4yaeMbIX XHMHUEH, OHoJorue,
buznueckorr reorpadueld W acTpoHoMHeir. Mcmonp3oBaHWE HW aKTHBHOE
OpUMEHEHUE (PU3NYECKUX 3HAHUN ONpEAeNuIo Xapakrep U OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIM B cdepe BSHEePreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IOJy4EHHsI HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBOWCTBaMH. M3ydeHue
(Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYUYHOU
KapTUHBI MHpa 00ydYarolmerocs, B (pOpMUpPOBAaHUE YMEHUI NPUMEHITh HAy4YHBII
METO/] IO3HAHUS [IPU BBIIIOJHEHUU UMH Y4EOHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeIHEro 001Iero oopa3oBaHus MOJ0XKEH
P UAEH, KOTOPbIE MOKHO paccMaTpHUBaTh KaK MPUHLHUIIBI €r0 OCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUHM C HEM KypC SBISETCS JIOTHYECKU
3aBEepIIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3lenoB (PM3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOM (PU3UKHU.

Hoea cenepanuzayuu. B CcOOTBETCTBUM C HEW MaTepual Kypca (U3UKA
00beMHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymum B Kypce sBisercs
(dbopMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEILECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanys NpEANoaracT HCIOIb30BaHUE
F'YMaHUTAPHOTO MOTEHIMAIa (PU3NYECKONM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUSA
¢u3ukun Cc pa3BUTHEM oOOIIecTBa, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IIPOOIeMaMH.

Hoen npuxnaonon nanpaenennocmu. Kypc Gusuku yriayOoi€HHOTO ypOBHS
IPEAIONAaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX U TEXHOJIOTMYECKUX
NPWIOKEHUM W3YYEHHBIX TE€OpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTaBICHUNA U COBPEMEHHBIE TEXHHUYECKHE YCTpPOMCTBa, U
TEXHOJIOTUH.

Hoea »skonocuzayuu peanusyercsi IMOCPEACTBOM BBEIAEHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKU M TEXHOJOTWU, a TaKke OOCYXKIECHHS
npo0JIeM palOHAIBHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTUYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MporpaMmbl 10 (GU3UKE JOHKHO OBITh OCTPOEHO Ha
OPUHLUIIAX CUCTEMHO-AEATEIbHOCTHOrO noaxoaa. Jns ¢u3uku peanusanusi 3TUX
NPUHLHUIIOB 0a3upyeTCsl Ha UCIIOJIb30BAHUM CAMOCTOATEIBHOIO SKCIIEPUMEHTa KaK
MOCTOSIHHO JelcTByronero ¢akropa ydeOHoro mpoiiecca. [ns yrimyOGnaéHHOro
YPOBHA — 3TO CHCTEMa CaMOCTOSTEIBHOIO YYEHHYECKOIOo JKCIIEPUMEHTA,
BKJIIOYAIOIIETO (PPOHTANbHBIE YYEHUYECKHE OMbITHI TMPU HM3YYEHHH HOBOTO
MaTepuaia, 1aboparopHbie paboThl U pabOTHl pakTUKyMa. [Ipu 3TOM BO3MOXKHBI
JBa crocoba peanu3auuu (PU3MYECKOro MpakTUKyma. B mepBom ciydae
OPAaKTUKYM npoBoauTcs aubo B koHue 10 m 11 kmaccoB, 1ub0 mocie nepBoro u
BTOPOr0 TONYTOAMM B KaXIOM M3 O3THUX KiaccoB. BTopod cmocod — 23To
UHTErpaiusi padoT MpaKTUKymMa B CHCTEMY JIaOOpaTOpPHBIX padboT, KOTOpHIE
OpOBOAATCA B Ipoliecce u3yueHus paszzgena (temsl). [Ipm stom mox paboramu



PAKTUKyMa MOHUMAETCSI CAMOCTOSITENIbHOE HCCIIEOBAaHUE, KOTOPOE MPOBOAUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000IIEHHOT0 BUAa 0€3 MOIaroBoi WHCTPYKITUH.

B mporpamme mnmo (@u3uke cucTeMa yYEHHYECKOTO HJKCIEPUMEHTA,
7a00paTOpHBIX padOT M MPAKTUKyMa MPEJCTaBlI€HA €IUWHBIM IepeuHeM. Bbrioop
TEMaTHKU JJI1 3TUX BHUJIOB YUYEHHYECKUX IMPAKTUYECKUX pabOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTEIbHOrO Mpoliecca UCXOs U3 OCOOEHHOCTENH OYPOUYHOr O
IUIAaHUPOBAaHUA M OcHamieHus kaOunera ¢usuku. I[lpm sToM obecmeumBaercs
OBJIaJICHUE OOYYaIOIIUMHUCS YMEHUSIMU TPOBOAUTH TNpPsSIMble M KOCBEHHBIE
U3MEPEHUs, UCCIENOBAHMS 3aBUCHUMOCTEN (DU3UYECKUMX BEIMYUH U IMOCTAaHOBKY
OIBITOB IO MPOBEPKE NPEI0KEHHBIX TUITOTES.

bonbiioe BHUMaHWE yaeNseTcs pEHIEHUI0 pacYETHBIX M KaueCTBEHHBIX
3amad. IIpu 3TOM U1l pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCA 3a/1a4d C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3MYECKOW MOJIENbIO, MO3BOJISIONINE TPUMEHSTh
U3Y4YECHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjena Kypca, Tak U
UHTETPUPYs IPUMEHEHUE 3HAaHUN U3 pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3ajad
OPUOPUTETOM SIBJIAIOTCS 3aJaHusi Ha OOBSICHEHHE/NPENCKAa3aHUE MPOTEKAHMS
bu3nUecKnX SBJICHUN W MPOIECCOB B OKPYKAIOMIEH KU3HU, TpeOYOImue BIOOpa
buznyecKkoi MOAENIH JJIsl CUTYallMU MTPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuaigbHO-
TEXHUYECKOMY OO0ECIICUCHHIO Yy4eOHOro mporecca Kypc (Ppu3MKd yriryOia€HHOTo
YPOBHS Ha YPOBHE CpeHEro o01ero o0pa3oBaHus JOHKEH U3y4aThCsl B YCIOBUSAX
npeIMeTHOro kaOuHeta. B kaOuHere (QU3MKM MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyAOBaHWE J/JIA BBIMOJIHEHUS YKa3aHHBIX B TMPOrpaMMe [0
(¢u3MKe YYEHHMYECKUX OMBITOB, JAOOPATOPHBIX pabOT M pabdoOT NpPaKTUKyMa, a
TaKXKe IEMOHCTPAIMOHHOE 000pYy/JOBaHHUE.

JlemoHCcTpanmoHHOe 00opyAoBaHUE (HOPMHUPYETCS B COOTBETCTBHH C
OPUHLIMIIOM MHHMMAJIbHOM JIOCTATOYHOCTH H  OOECIEeYMBAET MOCTAHOBKY
NEPEUMCICHHBIX B TMporpaMMe Mo (U3MKE KIIOYEBBIX JEMOHCTpaIMil Jyis
UCCIIEIOBAaHUS  M3Y4YaeMbIX SIBJIEHUH M  NPOLECCOB, HSMIUPUYECKUX U
(dbyHIaMEeHTabHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHIA.

JlaGopatopHoe 00OpynOBaHME MJi YYEHWYECKUX MPAKTHUECKUX padboT
dopmMupyeTcsi B BHIE TEMaTHUYECKMX KOMIUJIEKTOB M OOECreuMBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamomuxcd. TeMaTHYecKhe KOMILIEKTHI
71a00paTOpHOTO O0OPYJIOBAaHMS JIOJDKHBI OBITh IMOCTPOEHBI HA KOMILIEKCHOM
UCIOJIb30BAaHUM AHAJIOIOBBIX M LHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIe HU(PPOBBIX JabopaTopuil.

OCHOBHBIMM LIEJIAIMH U3y4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIOTCS:

dbopMUpOBaHME UWHTEpeca M CTPEMJICHUS OOy4YaromMXCd K HaydYHOMY
U3YYEHUIO TMPUPONBI, pA3BUTHE HUX HHTEJUIEKTYyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJI€ MO3HAHUS U (OPMHUpPOBAHUE
UCCIIEZIOBATEIBCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBJICHUSIM;



(dopMuUpoOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yiabTaTa W3YYCHHUs OCHOB
CTPOEHUS MaTepuu M PyHIAMEHTAIIbHBIX 3aKOHOB (DH3HKU;

dbopMUpOBaHUE YMEHUN OOBICHATH SBJICHUS C UCIOIb30BAHUEM (PU3HUECKUX
3HAHWM ¥ HAYIHBIX JOKA3aTEIbCTB;

dbopMUpOBaHUE TPENCTABICHUN O poNMM (PU3MKH 71 Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TPEACTaBICHWMA O  BO3MOXHBIX  cepax  Oymymieit
npodeccuoHaIbHON JESTENIbHOCTH, CBSI3aHHBIX C (DU3UKOW, TMOATrOTOBKAa K
JalbHEHIIeMy 00y4eHHUIO B ’TOM HalpaBIECHUH.

JlocTikenne HTux 1enei o0ecreunBaeTcsl pelieHueM CIeNyIoNuX 3a1a4d B
mpoliecce u3ydeHus Kypca GU3MKU Ha YPOBHE CPEHEro o0IIero oopa3oBaHus:

NPUOOPETEHUE CUCTEMBI 3HAHUN 00 00mUX (PU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpUSX,  BKIIOYAs  MEXaHUKY,  MOJEKYJsIpHYIO  (pusuky,
ANEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY U AJIEMEHTHI aCTPOPU3UKH;

dbopMuUpoBaHUE YMEHUI IPUMEHSITh TEOPETHUECCKUE 3HAHUS JJIsi OOBSICHEHUS
bu3HUeCKUX SIBICHUN B MPUPOAE W JUIS TPHHITHS TPAKTHYCCKUX PEIICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUS pa3IUYHBIX 3a7Ja4 C SBHO 3aJaHHOU
(¢u3znueckol MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIMX CAMOCTOATENbHOE CO3/IaHUE
dbusznueckoii MopeNnu, aaeKBaTHOW YCJIOBHMSIM 3aJadyd, B TOM 4YHCJE 3ajad
WH)KEHEPHOT'0 XapaKTepa;

NOHMMaHUEe (PU3NUECKMX OCHOB M TPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOIECCOB, MX BIUSIHUSA Ha OKPYKAIOIIYIO CPENY;

OBIIQZICHHNE METOJAAMH CaMOCTOATEIBHOTO TUIAHUPOBAHUS M TPOBEACHUS
¢bu3nuecKnX OSKCIEPUMEHTOB, aHalIW3a W HUHTEpHpeTanuu  uHOOpMaIuy,
OTpeAeNeHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiIbTaTa;

CO3JIaHME YCJIOBHM [JIsl pa3BUTUS YMEHHU IMPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPUYECKOU JEATEIHHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodeccroHaTbLHON ACSITEIbHOCTH, CBA3aHHOMN
¢ GUBHKOIA.

B cootrBerctBun ¢ TpedboBanusmu DGI'OC COO yriyOnéHHBINM YypOBEHb
u3yueHus: ydeOHoro mpeamera «®PusnMka» Ha YpOBHE CpEAHEro OOIIero
oOpa3oBaHusl BBIOMpaeTCs OOYYAIOUIUMUCS, I[UIAHUPYIOIIUMHA TMPOJAOHKEHUE
o0pa30oBaHus MO CHEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne puzuku (yrimyOn€HHbBIN ypOBEHB) HA YPOBHE CPEIHETO OOIIETro
obOpazoBanus oroautcs 340 gacos: B 10 kmacce — 170 yacoB (5 4yacoB B HEETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE MepeyeHb JabopaTopHBIX U
NPAKTHYECKUX padOT SBISACTCS PEKOMEHIOBAaHHBIM, YYHTENIb JEIIaeT BHIOOP
NPOBENICHUs J1Ia0OpaTOPHBIX PAbOT M OMBITOB C YYETOM HMHIUBHUAYATbHBIX
0COOCHHOCTEH 00yJaroIUXCH.



COILEPKAHUE OBYYEHUA
10 KUIACC

Paznen 1. Hayunblid MeTO MO3HAHMSI TPUPO/IbI.

®duszrka — GpyHIaMeHTalIbHAA Hayka o npupone. Hay4uHslit MeTo/] mo3HaHUS U
METO/bI UCCIICIOBAHUS (DU3NUECKUX SBJICHUM.

OKCIIEpUMEHT W TEOpHusl B Mpolecce IMOo3HaHusi npuponbl. Habmronenue u
AKCIIEPUMEHT B (pU3UKe.

CnocoObl  u3MmepeHus: (U3MYECKUX BEIUYMH (AHAJOTrOBbIE M LUQPOBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuid  (u3Myeckux BelMUYMH  (aOconroTHas U
OTHOCHUTEJIbHASA).

MopnenupoBanue GU3NUECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
aOCOJIIOTHO TBEpPJOE TENO, HealbHAsl KUIKOCTb, HWJICAIbHBIA Ta3, TOUYECUHBIN
3apsin). ['unore3a. ®U3nyeckuil 3aK0H, TPAHULIBI €70 MPUMEHUMOCTU. Pu3nueckas
TEOpHS.

Ponp m mecTto Gusuku B (HOpMHPOBAHWHM COBPEMEHHON HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKON NEATEIbHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3MepeHne cuiibl TOKA M HAINpSKEHUST B LEMU IMOCTOSHHOIO TOKa MpH
MTOMOIIIM aHAJIOTOBBIX U MU(POBBIX U3MEPUTEIBHBIX TTPHOOPOB.

3HaKOMCTBO ¢ U(poBol s1adoparopueit mo ¢usmuke. [Ipumepsl u3mMepeHus
(bu3MUeCcKNX BETUYUH MPU MOMOIIHU KOMITbIOTEPHBIX TATUYHUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBUxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTI'O JBHXKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1a4n MEXaHUKH.

Paanyc-BekTop MarepuanbHOM TOYKH, €ro NPOEKIMM Ha OCH CHUCTEMBI
KoopauHar. Tpaekropusl.

[lepemenienune, CKOpocTb (CpenHssi CKOPOCTb, MIHOBEHHAsi CKOPOCTb) U
YCKOpPEHHE MaTepUaIbHOM TOYKHM, UX MPOEKIIMM Ha OCU CHUCTEMBbI KOOpIUHAT.
CrioxeHue nepeMeIIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbHON TOYKH OT BPEMEHHU M HUX
rpaduku.

CBoOonHOe majeHue. YckopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTH KOOPAMHAT, CKOPOCTU U
YCKOPEHHUS MaTepUaIbHON TOUYKU OT BPEMEHU U UX TPaPUKH.

KpuBonuHenHoe paBukeHue. JIBMKEHHME  MATEpUAIBHOM TOYKH IO
OKPY)KHOCTH. YTJIOBas W JIMHEWHash CKopocTh. Ilepmom u yactora oOpaiieHwus.



LenTpocTpeMuTenbHOe (HOPMaIbHOE), KacaTelbHOE (TAHM€HLIMAJIBLHOE) U TMOJIHOE
YCKOPEHHE MaTEepUaIbHOU TOUKHU.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIMIOMETD,
JBWKEHUE CHAps/IOB, LEIMHbIE, I[IecTepEHYaTble W PpEeMEHHBIE IEepenayu,
CKOPOCTHBIE TU(PTHI.

Jlemoncmpayuu.

Mopens cucTteMbl OTCYETA, WILTFOCTPAUUs KMHEMAaTHYECKUX XAPAKTEPUCTUK
JIBAYKEHUS.

CrnocoObI UCCIIEOBaHUS IBHKECHUH.

NnnrocTpanys npeaenbHoro nepexoia i N3MEpEHNe MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue NBUKEHUN ¢ UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HabGmionenue nABWKeHUs Tena, OpOIIEHHOIO MOJ YIJIOM K TOPU3OHTY HU
TOPU30HTANIBHO.

Harmnpasnenue ckopocTy Ipy IBUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriioBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTEeH, TPACKTOPHIl, CKOPOCTEM NBHKEHHUS OJAHOTO M TOTO Ke
TeNa B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3yyeHne HEpaBHOMEPHOI'O JIBM)KEHHS C LEJIBIO OIPENENIEHUs MIHOBEHHOMU
CKOPOCTH.

N3mepeHne yCcKOpeHHs MPpU NPSIMOJIMHENHOM PAaBHOYCKOPEHHOM JIBUKEHUHU
10 HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM
JBAYKEHUU.

WN3mepenne  yckopeHuss ~ CBOOOJHOro  majeHuss  (PEKOMEHI0BAHO
UCTIOJIb30BaHUE UG POBOIA TabOpaTOpUN).

W3ydyeHue [BWXKEHUS Tena, OpOIIEHHOro ropu3oHTanbHO. IIpoBepka
TUIIOTE3Bl O NPSAMOM NPONMOPLUHUOHAIBHONW 3aBUCHMOCTH MEXKIY JAIBHOCTBIO
N0JIETA U HAYAJIbHOM CKOPOCTBIO TEJIA.

W3yyeHnune NBWKEHHS Tella MO OKPYKHOCTH C IIOCTOSHHOW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBaHue 3aBUCHUMOCTH NEpUoAa OOpallleHUs KOHWYECKOro MasTHUKA
OT €ro apameTpoB.

Tema 2. lunamuxa.

IlepBeii 3akoH HproroHa. MHepumanbHble cuctemsl oTcyéra. I[IpuHumn
oTHocuTenbHOCTH ['anmunes. HenHnepuuanbHble cUCTEMBI OTCUETA (ONpEIEIEHUE,
IPUMEPHI).

Macca rena. Cuna. [IpyHIun cynepno3unmuu Cuil.

Bropoii 3akoH HproToHa 111 MarepuaibHON TOUYKH.

Tperuii 3ak0H Hbpr0TOHA TSI MaTEpUAIBHBIX TOUYEK.

3aKOH BCEMHUPHOIO TATOTEHMS. OKBHBAJEHTHOCTh T'PAaBUTALUOHHOW H
VHEPTHOU MacCCBhI.



Cwiia TsKecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TAJEHHUS] OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT reorpaduyeckod IMHpOTHL. JIBMKeHUE
HEOECHBIX Tell U uX ciyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ympyroctu. 3akon ['yka. Bec Tena. Bec Tenma, nBmxymerocs ¢
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS CKOJBXKEHUS W CUJa TPEHUS
nokosi. Koadpdunuent tpenus. Cuia CONMPOTUBICHUS TPU JABMKCHUU Teila B
KUJKOCTH UIIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocrarnueckoe aasnenue. Cuna Apxumena.

TexHu4yeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: MOJIINUITHUKY,
JBIKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

HaGntonenue qukeHus Tell B MHEPIUAIBHBIX U HEMHEPIIMAIBHBIX CUCTEMAaX
OTCYETA.

[IpyuHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX HIWIMHAPOB WIM IIapOB Pa3HOM MacChl € OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIbHO HEMHEPIIMAIbHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  NPWIOKEHHBIX K TEIy CHI C
POU3BEACHUEM MACChI TE€Jla Ha €r0 YCKOPEHHUE B MHEPLUAIbHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BO3HUKAIOIIUX B PE3YIbTAaTE B3aUMOJICUCTBUS TEI.

HN3mepenune macc no B3auMOIEHUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOIBEME U MAICHUU.

[HenTpoOexKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomut, nPAKMUKYM.

W3mepenne paBHOACHCTBYIONIEH CHII MPHU JABMKEHUU OpyCcKa MO HAKIOHHOW
IJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCHUMOCTH BPEMEHU JBIKCHHUSI Opycka IIo
HAKJIOHHOM IJIOCKOCTU Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccnenoBanne 3aBUCHUMOCTH CHJI YNIPYIOCTH, BO3HHMKAKOIIUMX B MPYKUHE U
PE3HOBOM 00pasIie, OT Ux AehOpMaIIHH.

N3yueHne NBUKEHHSI CUCTEMBI TEN, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON 4yepes
JErKUid OJIOK.

N3mepenne kodduimenta TpeHUs MO BEIUYMHE YIIIOBOTO KoddduimeHTa
3aBucuMOocTH Frp(N).

UccnenoBanre nBuxeHus Opycka MO HAKIOHHOW TIOCKOCTH C MEPEMEHHBIM
KO3 PUIIUEHTOM TPEHHS.

N3yuenue nBUXEeHUS rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHO TBEpAOE Teno. IlocTymaTenbHOe W BpalllaTebHOE JIBUIYKEHUE
TBEPJOro Teina. MOMEHT CWiIbl OTHOCUTEIBHO OCH BpamleHus. l[lnedo cuibl.
CroxeHue cuil, TPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TshkecTu Tena.



VYcnoBus paBHOBECHS TBEPIOIO TEIA.

YcroitunBoe, HeyCTOMUMBOE, O€3pa3INuHOE PAaBHOBECHE.

TexHuueckrue yCTpOMCTBA U TEXHOJOTMYECKUE IPOLECCHI: KPOHIITEWH,
CTPOUTEINIBHBIN KPaH, PEMIETYATHIE KOHCTPYKIUU.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

UccnenoBanne yciaoBUl paBHOBECHS TBEPAOrO TeEJla, HUMEIOLIETO OCh
BpallCHHU.

KoHcTpynpoBaHne KpOHIITEMHOB U PaCUYET CUII YIIPYTOCTH.

N3ydenne ycTOMYMBOCTH TBEPAOIO TENIA, UMEIOLIErO IUIONIAAb ONIOPHI.

Tema 4. 3axonvl coxpanenus 6 mexaHuke.

Nmnynec MaTepuanbHOM TOYKH, CHCTEMBI MaTEpUAIbHBIX TOYEK. L[eHTp Macc
CHUCTEMBI MAaTEPHUAIIBHBIX TOUEK. Teopema O IBMKEHUU LIEHTpa Macc.

NmMnynbe cuitbl 1 M13BMEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE BMXKEHME.

MomMeHT umIynbca MaTepUalIbHOM TOUYKM. [IpeacraBieHue O COXpaHEHUHU
MOMEHTA UMIIYJIbCA B EHTPAIbHBIX MOJIAX.

PabGora cuipl HA MalloM M Ha KOHEUYHOM MepeMelleHuu. ['padpuyeckoe
NpeCTaBIeHrEe PabOThI CUJIBL.

MoIIHOCTb CHIIBL.

Kunernueckass sHeprusi MarepuasJibHOW TOYkKU. Teopema 00 H3MEHEHUH
KUHETUYECKOU SJHEPTUU MAaTEPUATbHON TOYKHU.

[loreHuManbHBIE W HENOTEHUMAJbHbIE CHIbl. lloTeHumanpHas >HeEprus.
[TorenuuanbHast sHEPrUs ynpyro aegopmMupoBaHHOW NpyxkuHBI. [loTeHIManbHas
JHEprus Tejla B OJAHOPOJHOM TI'paBUTALlMOHHOM Ioje. IloTeHinumanbHas sHeprus
Tela B IPAaBUTALIMOHHOM IOJI€ OJJHOPOJHOrO Iapa (BHYTpU M BHE mapa). Bropas
KOCMMYECKast CKOPOCTh. TpeTbs KOCMUYECKast CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHUYeCKOU
SHEPrUr CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHUYECKOW SHEPT UH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHne bepHymu 1y MICaNbHOM >KUAKOCTH KAaK CJIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTUM.

TexHu4yeckre yCcTpouCTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMEp, MPYKUHHBIA MHCTONET, TUPOCKON, (UTypHOE KaTaHHE Ha
KOHBKaX.

Jemoncmpauuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

H3mepenne MOITHOCTH CHJIBL.

W3meHeHune 3Hepruu Tena Mpu COBEPIICHUN PaOOTBHI.



B3auMHble mNpeBpallleHUs] KUHETUYECKOW W TOTCHIMAIIBHOW JHEPTUUA MpPHU
JICACTBUH HA TEJIO CUJIbI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Mpu CBOOOTHOM Ma/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomsl, npAKmMuUKyMm.

N3mepenue nmnyibca Tejia 1o TOPMO3HOMY ITYTH.

N3Mepenue cuiabl TITU, CKOPOCTH MOJCIH JJIEKTPOMOOWISI M MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne cOXpaHEHHsI UMITYJIbCA IIPU YIPYTOM B3aUMOJAECHCTBHH.

N3mepenre KHHETUYECKON YHEPTUHU TEJIA IO TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHHS TTOTEHIIMAIBLHON YHEPTUH MPYKUHBI ¢ PAaOOTON CHIIBI
TPEHHSL.

Omnpenenenre pabOThl CWIIBI TPEHHS TPHU JBWKCHHH Tella M0 HAKIOHHOM
IJIOCKOCTH.

Paznen 3. Mosiekyasipuasi u3nKa u TEpMOAMHAMMKA.

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu.

OcHOBHbBIE TMONOXKEHUS MOJEeKyJsipHO-KuHeTnueckoi Teopun (MKT), wux
onbiITHOE oOocHoBanue. Jlubdys3us. bpoyHoBckoe nBmxkeHue. XapaxTep
JNBW)KEHUSI W B3aUMOJCHCTBUS 4YaCTHI[ BeniecTBa. MoAEnu CTpOECHUs Ta3oB,
KHUJAKOCTEH U TBEPABIX Ted W OOBACHEHHE CBOMCTB BEIIECTBA HAa OCHOBE JTHX
mojaene. Macca u pasmepel Mosiekyn (atomoB). KoauwdecTBO BeliecTBa.
IToctrostnaast ABorajipo.

TemoBoe paBHOBecue. Temrmeparypa u crocoObl e€ u3mepenus. lllkana
temrieparyp Llenbcus.

Mogenp UaeanbHOrO ra3a B MOJEKYJISIPHO-KHHETUYECKON TEOPUU: YACTUILIBI
rasza JBMXKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'a3oBbie 3akoHBL. YpaBHeHHe MenaeneeBa—Kiamneiipona. AbcomoTHAs
Temneparypa (mkana temnepatyp KenbBuna). 3akon JlanbroHa. M3omporeccsl B
ujealbHOM Ta3e C TIOCTOSIHHBIM KOJIMYEeCTBOM BemlecTtBa. [ 'paduueckoe
MPE/ICTaBIIEHNE U30IIPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIQy JaBICHUEM M  CPEIHEHM  KUHETUYECKOW  DHEprueu
MOCTYNAaTEIbHOTO TEIUIOBOTO JIBMKEHUS MOJIEKYJ] HJI€aIbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHUECKON TEOPUH HI€aTLHOTO Ta3a).

CBsi3b a0COJIIOTHOM TEMITEPATYPhl TEPMOJIUHAMUYECKOM CUCTEMBI CO CpeIHEM
KUHETUYECKOU SHEPTUEN MTOCTYIATEIBHOTO TEIIOBOIO IBMKEHUS €€ YaCTHLL.

TexHuueckne YCTpPOWCTBA M TEXHOJOTMYECKHE TMPOLECChl: TEPMOMETP,
OapoMeTp, Moy4YeHre HAaHOMaTEPHUaIOB.

Jemoncmpayuu.

Mogenu IBUXKEHHS YaCTHI] BEILIECTBA.

Mopens OpOyHOBCKOT'O ABHKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOrO OPOYHOBCKOTO JBUKECHUS.

Huddy3us xugkocTen.

Moguens onbita IlITepha.
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[IputsxeHne MONeKy.

Mopaenu KpuCTaINIM4E€CKUX PEIETOK.

HabGntonenue u uccnenoBaHue U30MpoIecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomut, nPpAKMuUKyMm.

UccnenoBanne mpouecca yCTAHOBIEHUS TEIUIOBOIO PABHOBECUS IIPU
TETJI000MEHE MEXy TOpsYei U XOJIOAHOM BOJION.

N3yyenue H30TEpMUYECKOro mpouecca (PEeKOMEHJO0BAaHO HCIOJIb30BaHUE
1udpoBoi 1a00paTOpun ).

N3yyeHune u30xX0opHOro Imporecca.

N3yuenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUsI COCTOSAHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmonnnamuueckass (T[]) cucrema. 3agaHue BHEUWIHUX YCIOBUM A
TEPMOAMHAMHUYECKON CUCTEMBI. BHemHNe n BHyTpeHHUE napamerpsl. [lapamerpsl
TEPMOJAMHAMUYECKON CUCTEMbl KaK CpEIHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHamuku. CamMonpou3BOJIbHAS — pelaKcalus
TEPMOJANHAMUYECKOI CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mogene wuaeanbHOrO ra3a B TEPMOAMHAMUKE — CHCTEMA YpaBHEHUU:
ypaBHeHne MenaeneeBa—Kiianelipona U BbIpaK€HUE i1 BHYTPEHHEW SHEPIHUH.
VYciioBUST TPUMEHUMOCTH 3TOW MOJIENI: HU3Kas KOHIEHTPAIMsl YACTHIL], BHICOKHE
TeMIieparypsl. BeipaxkeHue AJisi BHyTpEHHENH SHEPTrUU OJHOATOMHOTO UACATIbHOTO
rasa.

KBazucratnueckue u HECTaTUUECKHUE TTPOLIECCHI.

DOneMeHTapHas pabota B TepMoAnHaMuKe. Beraucinenne paboTsl o rpaduky
npoiiecca Ha PV-auarpaMmme.

Teronepenaya  Kak  cnoco0 — M3MEHEHUS  BHYTPEHHEH  SHEpPIruH
TEPMOJMHAMUYECKOM  cuUCTeMbl  0e3  coBepuieHusi padothl.  KouBekius,
TEIJIONPOBOIHOCTD, U3TyYECHHUE.

KomnuectBo Ttemnorel. TermmoéMkKocTh Tena. YAenbHas W MOJISIpHAs
TEIUIOEMKOCTU BEIECTBA. YpaBHeHUE Maiiepa. YaenpHas TeEIioTa CropaHus
ToruiBa. Pacuér KkomumyecTBa TEmIOTH mnpu Temionepenade. I[lonstue o0
aanabaTHOM Tpoliecce.

IlepBblii 3aKkOH TepMOAMHAMHMKH. BHyTpeHHsAss odHeprus. KommuectBo
TEIUIOTBI W paboTra Kak Mepbl HW3MEHEHHS  BHYTPEHHEH  OJHEpruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEPMOJWHAMHUKH IS PABHOBECHBIX IIPOLIECCOB: YEPE3
3aJIJaHHOE PABHOBECHOE COCTOSHHE TEPMOJWHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3ak0OH TEpMOJMHAMHMKHM JUIsI  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TIepeaaTh TEIUIOTY OT 0oJiee XOJI0IHOro Tena K 0ojiee HarpeTroMy 0e3
kommeHcanuu (Knaysuyc). HeobparumocTs MpUpOIHBIX TPOIIECCOB.

[TpuHnmIer nectBus TerioBbix MamuH. KIT/I.
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MaxkcumansHoe 3Hauenue KII/I. [ukn Kapho.

DKOJIOTUYECKHE ACTEKThl UCIOJIb30BAHUS TEIUIOBBIX ABUrartenei. TemioBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEbI.

TexHu4eckrue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: XOJIOAWIbHUK,
KOHJUITMOHED, IU3EIbHBIA M KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
NOJIyYEHUE CBEPXHHM3KUX TEMIEPATyp, YTWIM3ALMUSA «TEIUIOBBIX» OTXOHOB C
UCIOJIb30BaHUEM TEIUIOBOI'O HACOCA, YTHIN3AIMS OMOOPraHUYECKOIro TOIUIUBA IS
BBIPAOOTKHU «TEIIOBON» U JIEKTPOIHEPTUH.

Jemoncmpauuu.

N3menenune Temneparypsl pu aanadaTuyecKoM pacIIupeHuu.

Bo3zaymHoe orauso.

CpaBHEHHE yIEeNbHBIX TEITIOEMKOCTEN BEIIECTB.

CriocoObl M3MEHEHHMsI BHYTPEHHEH SHEPTUU.

UccnenoBanne aqnabaTHOro npouecca.

KomrnbrorepHble MOAENH TEIIOBBIX JBUTaTEICH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npAKMUKyM.

N3mepenne yaenbHON TEIIOEMKOCTH.

HccnenoBanune npoliecca OCTbIBaHUS BEILIECTBA.

WccnenoBanne aqnabaTHOro nNpouecca.

N3yueHne B3aWMOCBS3M JHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJCUCTBUS H
TEMIIEPATYPhI KUTICHUS KUIKOCTEH.

Tema 3. Acpecammnwie cocmoanusn eeuwjecmea. Dazoevie nepexoonl.

[TapooOpazoBanue u koHaeHcanus. lMcnapenue u kuneHwe. Y enbHas
TEIJI0Ta NapooOpa3oBaHMUsL.

HacebllieHHble W HeEHachllleHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IUIOTHOCTH W JABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEpATypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACBILLIEHHOI'O Napa. 3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUS OT JABJICHUS
B KUJKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAsA U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOINS CBONCTB
KpuctayyioB. [InaBiieHMEe W KpucTaM3auus. YJIeJdbHas TEIUIOTa IUIABJICHUS.
CyOnumanus.

Hedopmanuu TBEpAOrO Tena. Pactsokenue u cxxarue. Casur. Monyns FOwra.
[Ipenen ynpyrux gedopmarmii.

TemoBoe pacmupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacuipenre. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUN YacTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3Heprun B (a30BbIX MEPEX0AX.

YpaBHeHUE TEIIIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(PhUIIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanunnspusie siBnenus. JlaBieHue 1moja MCKpUBIEHHON MOBEPXHOCTHIO YKUJIKOCTH.
®opmyna Jlannaca.
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TexHuueckne yCTPOMCTBA M TEXHOJOIMYECKHUE TMPOUECCHI:  KUIKUE
KPHUCTAJUIbl, COBPEMEHHBIE MAaTEPHUAJIBI.

Jemoncmpayuu.

TennoBoe pacmnpeHue.

CBoiicTBa HaCHIIEHHBIX MapOB.

Kunenue. Kunenue npy noHM>XKEHHOM J1aBJICHUMU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUSL.

OnBbITHI C MBUIBHBIMU TUIEHKAMH.

CwmaunBanue.

Kanumsipaslie saBneHusl.

Moaenvu HEHBIOTOHOBCKOM JKHIKOCTH.

CniocoObl U3MEpPEHHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAIUIMYECKOTO BEUIECTBRA.

Buner negopmaniuid.

Hab6monenune manbix nedopmaruid.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npAKMUKyM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEMN.

N3MepeHune yaenbHOM TEIOTHI IJIaBJICHUS JIbJIA.

N3yueHne CBOMCTB HACBILLICHHBIX 1apPOB.

N3mepenne aOCOMIOTHON BIIQKHOCTH BO3/yXa M OILIEHKAa MacChl MapoB B
MTOMEIIICHUHU.

N3mepenne ko3 hunpeHTa moBEpXHOCTHOTO HATSIKCHHMS.

N3mepenune moayns FOHra.

WccnenoBanne 3aBUCUMOCTH  Jepopmanuu  pe3nHoBOro obpasma oT
IIPUII0KEHHOW K HEMY CUJIBI.

Pa3jen 4. JiaekTpoanHaMuKa.

Tema 1. Inexmpuueckoe noJe.

OnekTpu3auusi Tell U €€ MPOSIBICHUA. JJNEKTpUYECKUil 3apsa. JlBa Buna
SJEKTPUYECKUX 3apsfaoB. [IpOBOAHWKHM, JUAIEKTPUKKM ©  TNOJYNPOBOJHUKHU.
DJIeMEHTapHbIM SJIEKTPUUECKUU 3apsii. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsija.

BsaumopneiictBue 3apsa0B. Toueunble 3apsaabl. 3akoH KyioHa.

DnekTpuueckoe nose. Ero aeiicTBre Ha 3JIEKTPUUECKUAE 3apSbl.

Hamnpsoxkéanocts  anektpuueckoro  moind. IIpoOueiid  3apan.  Jlunuwm
HAIPSKEHHOCTH JIEKTPUUECKOro 1osisi. OJHOPOHOE IEKTPUUYECKOE TOJIE.

[ToTeHIMaNBHOCTD 3JEKTPOCTATUUECKOr0 MOJid. Pa3HOCTh MOTEHIHMAIOB H
HanpspokeHue. lloTeHnmanbHass 3Heprust 3apsia B BJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman snexkTpocTaTuyeckoro nojs. CBs3b HaNPsHKEHHOCTH MOJIS U Pa3HOCTH
NOTEHLMAJIOB ISl AJIEKTPOCTATUYECKOro TmoJyig (Kak OAHOPOAHOIO, TaK U
HEOJIHOPOJHOTO).

[TpuHIMI Cynepno3UIMY STEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdepnl. [lome
PaBHOMEPHO 3apshKEHHOTo 1o o0béMy miapa. [lome paBHOMEpHO 3apsKEHHOMN

13



OECKOHEUYHOM IUIOCKOCTU. KapTuHbl JIMHUN HANpsXKEHHOCTH O3TUX TOJEH U
SKBUIOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B 3IEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apSI/IOB.

JIMpneKTpuKku B JJEKTPOCTATUYECKOM  IIOJIE. JlnpnexTpuueckas
IIPOHUIIAEMOCTD BEILIECTBA.

Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IJIOCKOIO
KOHJIEHCATOpa.

[TapannenbHOE coeMHEHUE KOHIeHCAaTOPOB. [lociaenoBaTenbHOE COeAMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

JIBrKeHME 3apsKEHHOM YaCTULBI B OJHOPOAHOM JIEKTPUUECKOM IIOJIE.

TexHu4ecKne yCTPOMCTBA M TEXHOJOTMYECKUE TMPOLECCHI: 3JIEKTPOCKOI,
AIIEKTPOMETpP, DBJEKTPOCTaTHUECKas 3allluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIeHCATOphI, reneparop Baun ne ['paada.

Hemoncmpayuu.

YCTpOUCTBO U IPUHIUII IEUCTBUS DIIEKTPOMETPA.

DIEeKTPUUECKOE MOJI€ 3aPSKEHHBIX NIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogens asekTpoctaTudeckoro reneparopa (Ban ne ['paada).

IIpoBOAHUKY B DIEKTPUYECKOM I10JI€E.

DIIeKTpOocTaTUYECKas 3aluTa.

YCTpOoUCTBO M AEUCTBUE KOHJEHCATOPA TOCTOSHHOM U IMTEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO KOHAEHCAaTopa OT IUIOIIaaH
IUIACTUH, PACCTOSIHUSA MEXKTY HUMU U JUJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprust 3JIEKTPUYECKOr0 OIS 3apsSHKEHHOIO0 KOHIEHCATOopA.

3apsiika U pa3psikKa KOHIEHCATOpa 4Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadopamopmusie padomul, npaKmMuKym.

OueHka cui B3auMOZIEHCTBUS 3apSyKEHHBIX TEII.

HabGnronenue npeBpallieHrst SHEPrUM 3apsKEHHOr0 KOHAEHCAaTopa B SHEPTUIO
U3JIy4EHUS CBETOAMO/IA.

N3ydeHnne npoTekaHus TOKa B LEMH, COAEPKALIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampspKEeHUs ) pu
MOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuii mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBus CylIECTBOBAHMS MOCTOSHHOTO JJIEKTPUYECKOTO TOKa. McTtounukn
toka. Hanpspkenue U u DJ1C é&.

3akoH Oma 1 y4acTKa LEemnu.

DneKkTpudeckoe COIPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBJICHUS
OHOPOJHOr0 TPOBOJHMKA OT €ro JUIMHBI M IUIOMIAJAN IOINEPEYHOrO CEYEHUS.
VY nenbHOE CONMPOTHUBIICHUE BENIECTBA.
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[TocnenoBaTenpHOE, NapaJlIeIbHOE, CMENIAHHOE COENMHEHUE MTPOBOJIHUKOB.
Pacuér pa3BerBnénHbIX nekTpuueckux mneneit. [IpaBuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [xoymns—Jlenna.

MOIIIHOCTh 3JIEKTPUYECKOro TOKa. TernoBas MOIIHOCTh, BhIIEIsE€Mas Ha
pesucrope.

OJIC m BHYTpEHHEE CONPOTUBIICHHME HCTOYHHMKA TOKa. 3akoH Oma g
NOJIHOW  (3aMKHYTOM) SJEKTpUYECKOM Ienu. MOIIHOCTh MCTOYHHMKA TOKAa.
Kopotkoe 3ambikanue.

KonaencaTop B Lienu nmocTOSHHOTO TOKA.

TexHu4yeckre YCTpPOMCTBA M TEXHOJIOTHMYECKUE TIPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK IIIEKTPUUECKOU IHEPTUU.

Hemoncmpayuu.

N3MepeHune cuiibl TOKA U HaIPSKEHUS.

WccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpPSDKEHUSA I PE3UCTOpa,
JIaMITbl HAKAJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COINPOTUBIICHUS IWIMHAPUUECKUX TMPOBOJHUKOB OT JIJIUHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUSI U MaTepHalia.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIIEHUS MPU MOCTOSHHOM
HaIPSKEHUH.

[Ipsimoe u3mepenue DJIC. KopoTkoe 3aMbIlkaHuE TAIbBAHMYECKOTO 2JIEMEHTA
U OIICHKA BHYTPEHHEI0 COMPOTUBIICHHUSI.

Crioco0bI coeuHeHns UCTOYHUKOB Toka, D/[C Gatapeii.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY MOJIOCAMH MCTOYHHMKA TOKa
OT CHWJIbI TOKa B IICTTH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccnenoBanne cMENaHHOTO COEAUHEHHS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKAa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBAHUSI.

VYBenuueHue npejena u3MepeHus amnepmerpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUSI NCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu JJ]C raabBaHUYECKOrO 3JEMEHTA OT BPEMEHHU
IPU KOPOTKOM 3aMbIKAHHH.

HccnenoBanne pazHOCTH NMOTEHIMAIOB MEXAY MOJIOCAMH MCTOYHHMKA TOKA
OT CHWJIbI TOKA B IIEMH.

WccnenoBanre 3aBUCMMOCTH MOJE3HONM MOLIHOCTH MUCTOYHHKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paziuuHbix cpedax.

DneKTpuuecKass MPOBOAUMOCTh  Pa3JIMYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJAMMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb COIPOTUBIIECHUS METAJLUIOB OT
Temrieparypbl. CBEpXIIpOBOAUMOCTb.

DnekTpudecKnuid TOK B BakyyMe. CBOWMCTBA 3JIEKTPOHHBIX ITyYKOB.
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[TonynpoBOaHUKMY. CobctBeHHas 17| IIpUMECHas IPOBOAUMOCTD
noaynpoBogHUKOB. CBoiicTBa p—N-niepexoaa. [loaynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B BJEKTPOJIMTAX. DJIEKTPOJUTHYECKAs JUCCOLMALINS.
DnekTponu3. 3aKoHbl Papajes ISl JNEKTPOIu3a.

DJIEKTpUUECKU TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITEIbHBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsana. Moinus. Ilinazma.

TexHu4yeckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: Ta30pa3psaHble
JaMIbl, SJIEKTPOHHO-TyueBas TpyOKa, MOJYNPOBOAHUKOBBIE MPUOOPHI: U0/,
TpaH3UCTOp, (POTOAMON, CBETOAMON, TajbBaHMKA, padUHUPOBAHUE ME[H,
BBIIUIABKA AJTFOMUHHUS, 3JIEKTPOHHAST MUKPOCKOIIHSL.

Jlemoncmpayuu.

3aBUCUMOCTB COIPOTHUBIIEHHSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIIUTOB.

3akoHsbI sekTponunsa Papanes.

HckpoBoii pa3psil U MPpOBOJUMOCTb BO31yXa.

CpaBHEHME TPOBOAMMOCTH METAIIJIOB U MOJIYITPOBOJAHUKOB.

OnHOCTOPOHHSSI MPOBOAMMOCTD JUOJIA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKym.

Habmronenue smexkTpoinusza.

N3mepenune 3apsiaa OMHOBAIIEHTHOI'O MOHA.

UccnenoBanne  3aBUCUMOCTM  CONPOTHUBJIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIIEPaTYpBHl.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DuU3MYeCKUl MPAKTHKYM.

Crnioco0b! n3MepeHus: GU3NYECKUX BEIUYMH C UCIIOJIB30BAHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOTIOTHBIE M OTHOCUTENBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NIECKUX BETUUHH.
OueHka rpaHul NOrPEMHOCTEN.

[IpoBeneHne  KOCBEHHBIX HW3MEPEHUN, MCCIEAOBAaHUK  3aBUCHUMOCTEU
bu3nuecknx BENWYMH, TPOBEPKAa NPEIJIOKEHHBIX THUMNOTe3 (BbIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pasznenax «YUYEHHYECKMH  DKCHEPHMEHT,
1abopaTopHbIe pabOTHI, TPAKTUKYM).

MexnpeaMeTHbie CBA3U.

N3yuenne kypca ¢usukum yrayonéHHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCS € YYETOM COIEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3€U C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole NOHAMUA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHOZ20
nO3HaHuA: SBICHUE, Hay4yHbId (akT, rumnoresa, (usmyeckas BETUYMHA, 3aKOH,
TEeOpus, HAONIOAEHUE, SKCIEPUMEHT, MOJIECIMPOBAHUE, MOJENIb, HU3MEpPEHHUE,
MOTPENIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE PUOOPHI, IUPPOBast TaOOPaTOPHS.

Mamemamuxka: pelnieHue CUCTEeMbl ypaBHeHWH. JlunelHas ¢yHKUUA,
napabosa, runepOomna, ux rpaguku u cBoicTBa. TpuUroHoMeTpudeckue (pyHKIIUM:
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CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTophl ¥ UX IPOEKIMU HA OCHU KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexanndeckoe NBIKEHHE B KUBOM mpupone, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpesbl,
yTUau3aluusi OHOOPraHMYECKOro TOIUIMBA JJIi BBIPAOOTKM  «TEIUIOBOM» U
AJEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KaIWJUISIPHBIE SIBJIEHUS B IPUPOJIE,
JNEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

Xumusa: JIHUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIECTBA, MOJSpHAas Macca, IOJYYEHHE HAaHOMAaTEpPUaJOB, TEIIOBBIE
CBOMCTBA TBEPABIX TEJN, KUIAKOCTEN U Ira30B, KUJIKHE KPUCTAIUIBI, 3JEKTPUUYECKUE
CBOWCTBA METAJIOB, JJIEKTPOJIUTUYECKAS TUCCOLMALINSA, TaJIbBAHUKA, DIEKTPOHHAS
MUKPOCKOIUSI.

TI'eocpagpus: BnaxxHocTh BO31yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE IBHKEHUU C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIITENH, peméryaTble KOHCTPYKI[MHU), MCIOJIb30BAaHUE 3aKOHOB COXPAaHEHMS
MEXAHUKHA B TEXHUKE (FMPOCKOI, BOJOMET W JPYrUE), ABUTATENIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOIUIBHUK, KOHIUIIUOHEDP, TEXHOIOTUH
NOJIyYEHHUST COBPEMEHHBIX MATEPHAIOB, B TOM YHCIE€ HAHOMATEPHUAIOB, U
HAaHOTEXHOJIOTMH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsiiHbIe JIaMIIbl, TOJYIPOBOJHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnumnoe noe.

B3aumopelicTBUEe TIOCTOSAHHBIX MAarHUTOB W MPOBOJAHUKOB C TOKOM.
MarnntHoe mone. Bektop marnuTHoOM wuHAYKUMH. [IpuHmmMn cyneprno3unuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW UHIYKIHU.

MaruutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTrO MPOBOJHUKA, KATYIIKU U
KpyroBoro ButTka). OnsIT Jpcresa.

Cuna Amnepa, €€ HanpaBICHUE U MOYJIb.

Cuna Jlopenna, €€ HanpaBieHUE U MOJYJib. JIBUKEHUE 3apSIKEHHON YaCTUILIbI
B OJJHOPOJHOM MarHuTHoOM Iose. PaGora cunsl Jlopenma.

MaruautHoe nosne B BemectBe. DeppoMarHeTuky, napa- U JTHaMarHeTHKH.

TexHUYeCKHEe YCTPOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: MNPUMEHEHUE

IIOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
AIEKTpOABUTATEND SAKOOU, YCKOPUTENU 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna nuHHMA  WMHAYKOMM  MArHATHOTO  MOJS  IOJOCOBOTO U
HOJIKOBOOOPA3HOI'0 MMOCTOSIHHBIX MarHUTOB.

KapTtuna nuHMI MarHMTHOW MHIYKIIUY TIOJIS NIMHHOTO MPSIMOTO IMTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKN C TOKOM.
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B3aumopelicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

Habmronenue nBukeHUs myyka 3JIEKTPOHOB B MATHUTHOM IIOJIE.

[TpuHnmn JNEUCTBUS DJIEKTPOU3MEPUTEIILHOIO npudopa
MAarHUTO3JICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

HccnenoBanrie MarHuTHOTO MO TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTHUKOB.

UccnenoBanne neicTBUsA MOCTOSHHOTO MarHUTa HA PaMKY C TOKOM.

N3mepenune cuinbl AMriiepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHIYKIIMY Ha OCHOBE U3MEPEHHUSI CUIIbI AMIIEpA.

Tema 5. dnekmpomazHumuas uHOYKYUA.

SIBiieHME BIIEKTPOMAarHUTHOM MHAYKIMU. IIOTOK BEKTOpa MarHUTHOU
uHAyKnu. OJIC mHAayknuu. 3aKOH JJIEKTpOMAarHuTHOM wuHAykuuu apanes.
Buxpesoe anekrpuueckoe none. Toku Oyko.

OJC wHAYKUMH B NPOBOJHUKE, JABUXKYIIEMCS B OJHOPOAHOM MAarHUTHOM
ToJIe.

[Ipasuno Jlenua.

NunyktuBHocTh. Karymika HMHAYKTUBHOCTM B LEMH TOCTOSHHOTO TOKA.
SABnenune camonHaykuuu. IJ{C caMOMHIYKIWH.

DHeprus MarHUTHOTO TOJI KATYIIKH C TOKOM.

DJIEKTPOMArHUuTHOE TOJIE.

TexHUYecKne YCTPOWCTBA W TEXHOJIOTMYECKUE MPOLECCHI: MHAYKLIHWOHHAS
1e4Yb, COJICHOMU/, 3aIIUTa OT JICKTPU3ALMM TEJl IPU IBUKEHUU B MATHUTHOM I10JI€
3emuiu.

Jemoncmpayuu.

Habmronenue siBneHust 3J1€KTPOMArHUTHOW UHAYKIUH.

UccnenoBanne 3aBucumoctd DJC HMHAYKUMH OT CKOPOCTH HW3MEHEHUS
MAarHUTHOI'O MOTOKA.

[IpaBuno Jlenua.

[Tanenne MarauTa B alFOMUHHUEBOM (MEIHOM) TpyoOe.

SIBlIeHME CAMOMHIYKITUH.

UccnenoBanne 3aBucumoctd J/JC caMOMHIYKIIMM OT CKOPOCTHM WU3MEHEHUS
CUJIbI TOKA B LIECTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuoie padomot, nPAKMUKYM.

HccnenoBanue sIBIECHUS 3JIEKTPOMATHUTHON UHAYKIUH.

Onpenenenne HHAYKIUU BUXPEBOTO MAarHUTHOTO TOJISL.

UccnenoBanue siBIEHUS] CAMOUHIYKIIHH.

COopka MoJieTu AJIEKTPOMAarHuTHOT'O FeHepaTopa.

Pa3gea 5. KoJsie0anus v BOJIHEI.

Tema 1. Mexanuueckue Koneoanus.
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Konebarenpnasg cucrema. CBoOOHEIE KOJICOAHUS.

lMapmonnueckue konedanusi. Kunemarnueckoe U JTUHAMUYECKOE OIKMCAHUE.
DHEepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHMs] MEXaHU4ecKoW sHepruu). BoiBoj
JTUHAMHUYECKOTO OMUCAHUS TaPMOHUYECKUX KOJIEOAHUI U3 MX SHEPreTUYeCcKOro u
KMHEMATUYECKOr0 OMUCAHUS.

Ammumntyna u ¢daza xonebanuil. CBsi3b aMIUTUTYAbl KOJ€OAHUU HCXOMHOM
BEJTMYHMHBI C aMIUTUTYaMHU KOJIeOaHui €€ CKOPOCTH U YCKOPEHHUS.

Ilepron u yacrora kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJICOAHMI
MaTeMaTH4ecKoro masiTHuka. Ilepuon CBOOOJIHBIX KOJIEOAHUN MPYKUHHOTO
MasTHHKA.

[Tonsatue o 3aTyxaromux kKojaebanusx. BeiHyxeHHbIe Konebanus. PesoHaHc.
PezonancHas kpuBas. BnusiHMe 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOIE0aHMS.

TexHu4yeckre yCTpPOUCTBA U TEXHOJOTMUECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuce KoJe0aTeabHOr0 IBUKEHUS.

HaGntonenne He3aBUCUMOCTH TIEPHO/Ia MaNbIX KOJIeOaHUM Tpy3a HA HUTH OT
aAMILTUTY/IBI.

UccnenoBanue 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH IeprUoia CBOOOTHBIX
KOJIeOaHU OT COMPOTHUBIICHHUS.

UccnenoBanne komebaHWid Tpy3a HAa MACCHBHOW TMPYXKHHE C IEIBIO
dbopMUpOBaHUs IPEACTABICHUM 00 MI€aTbHON MOIETU MPYKUHHOTO MasTHUKA.

3aK0OH COXpaHEHUS YHEPTUU NPU KOJIEOAHUSX TPy3a HA MPYKHUHE.

UccnenoBanre BBIHYKICHHBIX KOJICOAHU.

Habmronenue pezonanca.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUN HUTAHOTO M TMPYKUHHOTO
MasITHUKOB.

N3y4yenue 3aKOHOB JBIKEHUS TeJa B XO7€ KOJIEOAaHUW HA yIPYTOM TO/IBECE.

N3yueHne IBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBanue SHEPTUH B IPY>KHHHOM MAasTHHUKE.

UccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTyXaOIIUX KOJIEOaHUH.

UccnenoBanrie BEIHYKICHHBIX KOJIEOaHMIA.

Tema 2. dnekmpomaznumnuple Konedanus.

Konebarenpubiii koHTYp. CBOOOAHBIE dJIEKTPOMArHUTHBIC KOJeOaHUS B
uaeadbHoM KojebareabHOM KoHType. Popmyna Tomcona. CBs3b aMIUTUTYIbI
3apsjia KOHIEHCaTopa ¢ aMIUTUTY0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPIUU B UJI€alIbHOM KoJie0aTeTbHOM KOHTYPE.

3aryxaromue AIEKTPOMArHUTHbIE KoJIeOaHusl. BoinyXeHHbIE
3JIEKTPOMArHUTHBIC KOJIeOaHuUs.
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IlepemMeHHBI TOK. MOIIHOCTh TMEPEMEHHOIO TOKA. AMIUIUTYAHOE H
JCUCTBYIOLEE 3HAUEHUE CHUJIbl TOKA W HAIpsDKEHHWS MpHU pasiuyHoi ¢dopme
3aBUCUMOCTH MEPEMEHHOI0 TOKA OT BPEMEHHU.

CunyconanbHbli NEPEMEHHBIM TOK. Pe3uCTOp, KOHIEHCATOpP M KaTyIIKa
MHIYKTUBHOCTH B LIENIM CUHYCOMJAJIBHOI'O IIEPEMEHHOI0 TOKAa. Pe30HAaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneanvueiii  Tpancopmatop. IlpomsBoacTBo, mepemaya u moTpedieHue
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU IIPU MPOU3BOACTBE JJIEKTpodHepruu. KynbTypa
UCITOJIb30BAHUSA JIEKTPOIHEPT UM B ITIOBCETHEBHOM KU3HU.

TexHu4yecKkre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: 3JIEKTPUYECKUN
3BOHOK, T'€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBHCUMOCTb 4aCTOThI CBOOOJHBIX KOJIEOAHUN OT MHIYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuuiorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyxaroUMX JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopens 3JIEKTpOMarHUTHOT O TEHEPATOPA.

BriHyXkeHHbIE CHHYCOUJAIbHbBIE KOJIEOaHMsL.

Pesucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOp B LEMU NEPEMEHHOIO
TOKA.

Pe3onanc mnpu mociienoBaTeNbHOM COEIMHEHUW PE3UCTOpPA, KaTyHIKH
VMHIYKTUBHOCTH M KOHJEHCATOPA.

Y cTpolicTBO M IPHUHITUT AEUCTBHS TpaHchopmaTopa.

Mopens TMHUM DIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuoie padomot, nPAKMUKYM.

N3yuenue Tpancpopmaropa.

HccnenoBanne NMepeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCAWHEHHBIE
KOHJIEHCATOP, KaTyLIKY U PE3UCTOP.

HaGntonenue 351eKTpoMarHiTHOrO pe30HaHCA.

HccnenoBanre pabOThl MICTOYHUKOB CBETA B LENU IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 371eKMpPOMAZHUNIHbBLE GOTIHDI.

MexaHnueckue BOJIHBI, YCIOBUS HX pacnpoctpaHeHus. [lomepeunsie wu
IPOAOJIbHBIE BOJIHBL. llepHoj, CKOpOCTh pPACHPOCTPAHEHMS] WM JUIMHA BOJIHBI.
CBolicTBa MEXaHHMYECKHUX BOJIH: OTpa)k€HHE, MpeloMiieHue, HHTepdepeHuus u
U pakius.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

[ITymoBoOE 3arpsi3HEHUE OKPYKAIOIIEN CPEIbL.

ONEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3JyYEHHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHas oprieHTanus BEKTOPOB B 3JIEKTPOMArHUTHOW BOJTHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXX€HUE,  IPEIOMIICHUE,
noJspu3aiys, uHTepdepeHns u qudpakius.
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[Ikana »nekTpoMarHuTHBIX BOJH. [IprMeHeHue 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[TpuHLMTBI paguOCBSI3U U TENEBUACHUS. Pannonokanus.

DJIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYKAIOLIEN CPEbI.

TexHuueckne yCTpOCTBA M IPAKTUYECKOE NPHUMEHEHHE: MY3BIKaJIbHBIE
UHCTPYMEHTBI, pajap, paauornpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPA3BYKOBAsl IUarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacrpoCTPaHEHUE MTONEPEUHBIX U MTPOIOIbHBIX BOJIH.

Kone6mromeecs T€10 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOaHUH.

HabOntonenue orpaxeHus: M NpeIOMIIEHUS] MEXaHUYECKHUX BOJIH.

Hab6ntonenune nnarepdepenninm u qudpakiini MEXaHUYECKUX BOJIH.

AKyCTHYECKHN PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NPpUMEHEHHUE.

Halntonenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIUTYAOW H
4acTOTOM KOJIEOaHUH.

HccnenoBaHne  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpa)KEeHHUE,
npesioMIIeHHUE, Mosipu3anus, udpakuus, UHTepPepeHIIus.

O6Hapyxenue nHGPaKPaCHOTO U yIbTPahUOIETOBOIO U3ITYICHHI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3ydenne napameTrpoB 3ByKOBOM BOJIHBI.

N3yuenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsAMonuHeHOE pacnpOoCTpaHEHUE CBETa B OJHOPOIHOMU cpene. JIyu csera.
ToyeuyHbI UICTOYHUK CBETA.

OTtpaxeHnue cBera. 3akOHbI oTpaxkeHusi cBeta. IlocTpoeHne n3oOpaxeHuil B
wiockoM 3epkaiie. Cdepuueckue 3epkaa.

[IpenomiieHue cBera. 3aKOHBI MPEIOMIIEHUS CBETa. AOCOIIOTHBIN MOKa3aTelb
npesomiieHusi. OTHOCUTENBHBIN IT0Ka3aTeNb MpesioMieHust. [IocTOsSHCTBO YacTOThI
CBETa M COOTHOUICHHWE [JIMH BOJIH NPHU MEPEXOAE MOHOXPOMATHYECKOIO CBETA
yepes3 rpaHully paszena AByX ONTUYECKUX CPEL.

Xon nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cCBeTa.
IIBer.

[TonHoe BHyTpeHHEe oTpakeHue. lIpenenpHblii yroyi moJHOrO BHYTPEHHETO
OTpaKECHMUS.

CobOuparomiue u pacceuBarolmve JuH3bL. ToHkas mauH3a. DoOKycHOE
paccTOsIHUE U ONTHYECKas Cuia TOHKOW JIMH3BL. 3aBHCHUMOCTh (POKYCHOIO
pPacCTOSIHUSL TOHKOW c(epruyeckoll JHH3bI OT €€ T€OMETPUU M OTHOCHUTEIBHOIO
NIOKa3aTess MPEeIOMIICHUS.

dopMmysia TOHKOU JIMH3BL. Y BEJIMYCHUE, NABAEMOE JIUH30M.
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Xoa ayda, MPOMIEAIIEr0 JIMH3Y MOJI MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontrueckor ocu. IlocTpoeHne wW300paKeHU TOYKA W OTpPE3Ka MPSIMOA B
cOOMparoIUX U PACCEUBAOIIMX JIMH3AX U UX CUCTEMAaX.

OnTtuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['a3 Kak onTuyeckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBas ontmka. HWuTtepdepenmms cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMOEHUWS MAaKCUMYMOB UM MHUHHUMYMOB B HUHTEp(EpPEHIIMOHHON
KapTUHE OT JBYX KOT€PEHTHBIX HUCTOYHHMKOB. [lpuMepbl KiacCHUeCKUX
UHTEPPEPEHIIMOHHBIX CXEM.

HNudpakius cBera. JludpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TUuGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHu4yeckre YCTpOMCTBAa W TEXHOJIOTMYECKHME MPOILIECCHl: OYKH, JyMa,
nepuckor, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN ammapar, MpPOCBETICHUE
OIITHKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKECHHUSI CBETA.

HccnenoBanue npenoMIeHUs CBETA.

Halntonenune noaHoro BHyTpEeHHEro oTpaxkeHusi. Mozennb CBETOBOIa.

UccnenoBanrie xola CBETOBBIX IYYKOB 4Yepe3 IUIOCKOMapaJUIEIbHYIO
IUIACTUHY U IPU3MY.

NccnenoBanue cBOMCTB N300paxeHUi B JIMH3AX.

Mopenu MuKpockomna, TeJieCKona.

Habmonenune natepdepeHunn crera.

HaOnronenune BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakiuu ceera.

N3yuyenue nuppakumoOHHON PEIIETKY.

HaGmronenne nudpakiimoHHOTO CIIEKTpa.

HabGntonenue nucnepcuu cBera.

Habnronenue nonspusaiyu cBera.

[IprMeHeHue MONSIPOUIOB ISl U3YUEHUS] MEXaHUYECKUX HAMPSHKECHUN.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3MepeHnue nokazaress npeaoMIeHUs CTEKIIA.

WccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSL OT BeliecTBa (Ha
OpUMEPE KUIKUX JIUH3).

N3mepenne pokycHOro pacCTOSHMS pacCEeUBAIOIINX JTUH3.

[Tonyuyenue n300paxeHusi B CHCTEME U3 ITIOCKOT0 3€pKajla U JIMH3BI.

[Tonyyenue n300paxxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHncTpyupoBanue T€IeCKONMUYECKUX CUCTEM.

Ha6monenune nudpakiuu, nHTEpd)EpeHIINN U TTONISIPU3AIIN CBETA.

N3yuenne nonsgpuszannu CBETa, OTPaKEHHOIO OT MOBEPXHOCTU JUAJIEKTPHUKA.
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N3yuenne naTepdepeHInN JIa3epHOTO U3JIYYEHHUS Ha JIBYX IIENSIX.

Habnronenune aucrnepcum.

HabGntonenue u uccnenoBanue AUQGPaKkimOHHOTO CIEKTpa.

N3mepenune IrMHbI CBETOBOW BOJIHBI.

[Tony4yenue criekTpa M3Iy4EHUS CBETOIMOMAA MPU MOMOIIN JUGPAKIIMOHHOMI
PELIETKY.

Pa3nes 6. OcHOBBI cIeNIUAJILHON TEOPUU OTHOCHTEJIbHOCTH.

I'panuipl  TPUMEHMMOCTH — KJIacCMYEeCKOM  mexaHuku.  [loctynaTel
CIIEUAJIbHONW T€OPUU OTHOCUTEIHHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBan. [IpeoOpazoBanus  JlopeHia.
YcnoBue npuurHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJjIeHue
BPEMEHH U COKpAIllCHUE JJINHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBsI3p Macchl C JHEPTUEH U UMITYJILCOM PEIATUBUCTCKOM YaCTUIIbL. DHEPTHS
MOKOSI.

TexHudyeckre YCTPONCTBA M TEXHOJOTMYECKHE TMPOIECChl: CIYTHUKOBBIC
NPUEMHUKHU, YCKOPUTEIH 3aPSXKEHHBIX YACTHIL.

YyeHnuecKkui IKCIIepUMEHT, J1a00paTOpHbIE PAOOTHI, MPAKTUKYM.

OmnpeneneHue UMITYJIbCa U DHEPrUM  PEISITUBUCTCKUX  YacTull (110
dotorpadusiMm TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paszpnen 7. KBanToBasi gpusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaausm.

PaBHOBecHOE TerIoBO€ M3JIydeHHE (M3JIydeHHE aOCONIOTHO YE€PHOTO Tena).
3akoH cMmenienust Buna. I'nnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

®dororpdext. OnbiThl A. I'. CroneroBa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OiiamreiiHa 11 porodddexra. «Kpacnas rpanuia Gorodddekra.

JlaBnenue cBera (B UYaCTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0O W a0COJIOTHO OTpakaroulyto mnoBepxHocTh). OmbiTel 1. H.
JleGenena.

Bonnossie cBolicTBa yactuil. Bonusl ne bpoins. J{nvHa BonHbl Ae bpouid u
pasMepsl  00JacTH JIOKATM3AaIlMU  JBWXKYIIeWcs dactuibl.  KopmyckymnspHo-
BOJIHOBOM Ayanu3M. [{udpakiys 37eKTpOHOB Ha KpHUCTaJIax.

Crneunduka nsmepeHuii B Mukpomupe. COOTHOLIEHUSI HEONPENeIEHHOCTEM
I'eitzenbepra.

TexHu4yeckre YCTPOMCTBA U TEXHOJIOTMYECKHE MPOIECChl: CIEKTPOMETP,
dotornemenT, (HOTOMATYNK, TYHHENBHBIA MHUKPOCKOIN, COJHEYHas Oarapes,
CBETOIMO/I.

Jemoncmpauuu.

®doto3(pheKT HA yCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

Nccnenosanue 3akoHOB BHEHIHET0 (poTodddekra.

UccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOJHHKOB  OT
OCBEIIEHHOCTH.
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CBeroauon.

Conneunas Oartapes.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

Uccnenosanue Gporopesucropa.

N3mepenue nmocrosiuaoi [l1anka Ha ocHOBe ucciienoBanus horodddexra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOIMO/ OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIENOBAHUIO CTpOEHUs artoMma. IlnmaHerapHas Molenb aroma
Pezepdopna.

[Toctynatet bopa. M3nyuenue u nornomnieare (GOTOHOB MPHU MEPEX0/ie aToMa
C OZIHOTO YPOBHsI DHEPI'UU HA IPYroi.

Buasl ciektpoB. CekTp ypOBHEH 3HEPrun aToMa BOJIOPOJIA.

CnoHTaHHOE U BBIHYKJIEHHOE U3J1y4YeHHE cBeTa. Jlazep.

TexHu4eckre YCTPOMCTBA M TEXHOJOTMYECKUE NPOLECCHI: CHEKTPAJIbHBIN
aHau3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGntonenue nuHeyaThIX CIIEKTPOB.

YCTpOUCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIINX YaCTHLL.

Ornpenenenue JIMHBI BOJIHBI JA3€PHOTO U3TyUCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HaOmronenue 1MHE4aToro cnekTpa.

HccnenoBanne CreKTpa pa3peKEeHHOr0 aTOMapHOrO BOJOPOJA U U3MEpPEHHUE
noctostHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMULY,.

Hyxknonnass Mmonens snpa ['elizenOepra—lBanenko. 3apsia siapa. MaccoBoe
qucno sapa. M3orormsr.

PanuoaktuBHOCTh. AJjb(a-pacnan. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['amma-usnyuyenue.

3aKOH pPaJMOAaKTUBHOrO pacnaaa. PaanoakTHBHBIE H30TOIBI B MPHUPOJIE.
CBoiiCTBa MOHHU3UPYIOLIETO0 HU3JIy4eHUs. BinsgHME pagnMoOakTUBHOCTH Ha YKUBbIC
opranu3mMbl. EctecTBeHHbINH PoH n3nmydenwus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. [led ekt maccsl sapa.

SAnepubie peakuuu. [lenenue u cuntes saep. AnepHsie peaktopsl. [Ipodiembl
yOPaBIsIEMOr0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKHE aCIEKThl Pa3BUTHUS
SIZICPHOM YHEPIrETUKHU.

Metobl perucTpauy U UCCIEA0BAHUS 3JIEMEHTAPHBIX YACTHII.

@yHIaMEHTaJbHbIE B3aUMOJCHUCTBUSA. bapHOHBI, ME30HBI U JICNTOHBI.
[Ipencrasnenune o CrangaptHoi Moenu. KBapk-ritooHHas MOAENb apOHOB.

®uzuka 3a npenenamu CrtangapTHol mozaenu. TéMHas Marepus U TEMHas
SHEprus.

EnuncTBO uznueckoi KapTUHBI MUpA.
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TexHuueckne yCTpouCTBa U TEXHOJIOTHUYECKUE MPOLECCHI: IO3UMETP, KaMepa
Bunbcona, smepHBIi  peakTop, TEPMOSACPHBIA pEakTop, aromMHas Oomba,
MarHUTHO-PE30HAHCHAsI TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuoie padomot, nPAKMUKYM.

UccnenoBanne TpekoB 4acTHIL (10 TOTOBBIM (oTorpadusim).

Uccnenoranue paquoakTUBHOTO (pOHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue norioimeHus: 6eTa-4yacTull aTFOMUHUEM.

Paspges 8. DiieMeHTHI ACTPOHOMUM U aCTPOPU3HKH.

DTarnel pa3BUTHUSL aCTPOHOMUU. [IpuKnagHOE U MUPOBO33PEHUECKOE 3HAUEHNE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JUIsI OOBSICHEHUS TIPUPOJIBI
KOCMHUYECKUX OOBEKTOB.

Meroasl acTpoHOMHUYECKUX ucchenoBanuii. COBpEeMEHHbIE ONTHUYECKUE
TEJIECKOIIbI, PAJMOTEIECKOIBI, BHEATMOC(EepHAst aCTPOHOMHUS.

Buna 3Bénnoro neba. Co3Be3ausi, sipKkue€ 3BE3MBI, IUIAHETHI, UX BUJIUMOE
JBHKECHHE.

Conneynas cucrema.

Comnure. ConmHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIIA U 3BE3.

3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. [[narpamMmma «CreKTpanbHbII KJIacc —
CBETUMOCTB». 3BE3bl TJIABHOW IOCIEAOBATEIBLHOCTH. 3aBUCUMOCThH <«Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIENOBATEILHOCTA. BHYTpeHHEe CTpoeHue
3B€371. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXO0XKAEHUU U 3BoionuMU CoJiHIa U
3BE3/1. DTAIlbl )KU3HU 3BE3]I.

Muneunbiii I[Iyte — Hama I'amaktuka. Ilomoxkenune m aBwxkeHue CoyHIA B
lNanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBaszapbsl. YEpHbIE IBIPBI B SApax
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:a. Paz0eranue rajiakTuk.
Teopust bonbmoro B3psiBa. PenukroBoe nsinyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnnlie nmpobsieMbl aCTPOHOMUMU.

Yuenuueckue navnooenus.

HaGntonenus 3B€3qHOor0 HeOGa HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKCHUN JIJIST OTMPEIEICHUS TTOJIOKEHUS HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi CEBEpHOro MOJYyIIApHUs U SpPKUE
3BE3/bI.

HaGmtonennss B Ttenmeckonm JlyHBI, MJIaHET, TYMaHHOCTEW U 3BE3IHBIX
CKOIUJICHUH.

Du3nYecKuil MPAKTHKYM.

CnocoObl u3MepeHns PU3NYECKUX BETUYUH C UCIOJIb30BAHMEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIEC TTOTPEITHOCTA U3MEPEHUN (HU3UUECKUX BEIMYMH.
O1nieHKa TpaHuIl TOrPENTHOCTEM.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUN  3aBUCHUMOCTEU
bu3nuecknxX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THUMoTe3 (BbIOOp U3 pador,
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ONMMCAHHBIX B  TEMAaTHYECKUX  paszjienax «YUYEHHYECKUH  HKCIIEPUMEHT,
1abopaTopHbIC PAOOTHI, TPAKTUKYM).

O0o01mao1ee NOBTOPEHUE.

O6o0uieHne U cucTemMaTu3alus CoAepKaHUs pas3zienoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEpMOJUHAMUKAY, «DIEKTpoauHaMukay, «Komebanus
U BOJIHB», «OCHOBBI CHEUUAIBHOW TEOPUU OTHOCUTEIbHOCTH», «KBaHTOBas
duznka», «IMeMEHTH aCTPOHOMUU U aCTPOPHUIUKI.

Ponb ¢u3zuku M acTpOHOMHMM B IKOHOMHYECKOW, TEXHOJOTHYECKOH,
COLIMAJIbHOM M ATUYECKOM chepax NesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OIKUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTENIbHOM M  MPOTHOCTHYECKOW  (pyHKIMIA
busznyueckoil Teopuu, poiib GU3NIECKONU TEOPUU B (POPMUPOBAHUH MPEACTABICHHM
0 (u3nUecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTHUHBI MUpPA B 00IIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kjacce
OCYLIECTBIISIETCS C YUYETOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€H C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpadru U TEXHOJIOTHH.

Mesricnpeomemuoie NOHAMUS, C6A3AHHbBIE C USYUECHUEM MEMOO0E HAYUHOZ0
no3nanuA: SIBICHUE, HAY4YHbIM (akT, TUIoTe3a, (PU3MUecKas BEIWYMHA, 3aKOH,
Teopus, HaONIOAEHUE, SKCIEPUMEHT, MOJECIMPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUN, U3MEPUTEIbHBIC MPUOOPHI, U(PPOBas TaOOPATOPHSI.

Mamemamuka: pelnieHHe CHUCTEMbl YpaBHEHUW. TpUrOHOMETpUYecKue
(YHKIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJECTBO. BEKTOpPHI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHble 37IeMEHTApHBIX (GYHKUMNA. [Ipu3Haku 1ONOOMS TPEYrONbHUKOB,
OTIpeIeNICHHE TUIOMIAIN TUIOCKUX PUTyp u 00bEMa Ted.

Buonozusa: >nextpuyeckue sBICHUS B KUBOW MpHUPOJE, KojeOaTelbHbIE
JBWKEHUST B JKMBOM MPUPOJE, SKOJOTMYECKUE PHUCKH MPU TMPOU3BOICTBE
JIEKTPOIHEPTUHU,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYKAIOLIEW  Cpelbl,
yIbTPa3ByKOBasi JMAarHOCTHKAa B MEIUIMHE, ONTHUYECKHUE SBJICHUS B >KUBOM
OPHUPOJIE.

Xumusn: cTpoeHUE aTOMOB M MOJIEKYJI, KpUCTAUTMYECKAsi CTPYKTypa TBEPABIX
T€N, MEXaHM3Mbl OOpa30BaHMs KPUCTAUIMUYECKOW PpEETKH, CHEKTPaTbHBIN
aHaJIN3.

I'eocpaghusa: wmarHutTHble T1ONIOCA 3€MJIM, 3QJIEKH MArHUTHBIX DY,
doTochEMKa 3eMHOI TOBEPXHOCTH, ceiicMorpad.

Texnonocusn: TpUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNb IKOOH, TeHepaTop MEPEMEHHOI'0 TOKa, WHAYKLIMOHHAs Ieyb,
JIMHUM 3JIEKTpOIepeay, JEKTPOABUraTeNlb, pajgap, pallonpUEMHHK, TEIEBU30pP,
anteHHa, TtenedoH, CBY-meub, ynabTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
INPOCKLMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJHEYHasi Oarapesi, CIlyTHUKOBBIE
NPUEMHHKH, SIEPHASI SHEPIETUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.
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IIJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHM A ITPOT'PAMMEI 11O ®U3UKE
HA YVYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInYHOCTHBIE pe3yJabTaTbl OCBOCHUS YyueOHoro mnpeamera «Duznkay
JIOJKHBI OTPAKAaTh TOTOBHOCTh M CIIOCOOHOCTH O0YUYAOIIHUXCS PYKOBOJICTBOBATHCS
c(hOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTrO O0OIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OTBITa W OMbBITA JEATEILHOCTU B IPOIIECCe peaiu3alliid OCHOBHBIX HaIpaBJICHUN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCJIE€ B YACTH:

rPa’kIAHCKOr0 BOCTIMTAHUS:

e CchOPMHUPOBAHHOCTh  TPAXAAHCKOM  TO3ULIMM  OOydwaromerocs  Kak
aAKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCHICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIICYEIIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTE;

e TOTOBHOCTH BECTU COBMECTHYIO JESATEIBHOCTh B HHTEPECAX IPa)kKAaHCKOIrO
oOmiecTBa, yd4acTBOBaTh B CaMOyIpaBJI€HMM B 0Opa30BaTElbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICUCTBOBATb C  COIUAJIBHBIMH  WHCTUTYTaMH B
COOTBETCTBHH C WX QYHKIIUSIMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKON AEATEIbHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHUS:

e chOpMHUPOBAHHOCTH POCCUHCKOMN TPaKTAaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCUICKUX YYEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEJCHUS;

e CIOCOOHOCTH OIIEHMBATh CUTYAallMI0O M MPUHUMATh OCO3HAHHBIEC pPEIICHUS,
OPUEHTHUPYSACh Ha MOPAIIbHO-HPABCTBEHHBbIE HOPMBI U IIEHHOCTH, B TOM
YHUCIIE B AEATEIbHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOI'O BKJIA/Ia B IOCTPOEHUE YCTOMYUBOIO OYIYILETO.

ICTETHYECKOr0 BOCIIMTAHUS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAs JCTETUKY HAy4YHOIO

TBOPYECTBA, MPUCYIIEro (PU3NUECKOIl HayKe.
TPY/AOBOI0 BOCIIUTAHMS:

e HHTEPEC K pa3IMuHbIM cepam mpodecCHoHaTbHON AeSATeNTbHOCTU, B TOM
YHUCII€ CBS3aHHBIM C (QU3UKOW U TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOp Oyayiiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
YKU3HEHHBIE TUIaHbI;
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TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOpa3oBaHUIO B
o0nacTy (U3UKHU Ha TPOTSHKEHUHU BCEH KU3HHU.

IKOJIOI'HNY€CKOI0 BOCIIMTAHUSA

c(hOpMUPOBAHHOCTh IKOJOTUUYECKON KYIbTYpPbl, OCO3HAHUE TI00AIBHOTO
XapakTepa FKOJIOTHIECKUX MPoOIIeM;

IUIAHUPOBAHUE U OCYLIECTBIIEHUE NIEMCTBUU B OKPYXKAKIIEW cpene Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOrO Pa3BUTHSI YEJIIOBEUECTBA;

pacIIMpeHre OIbITa AEATEIbHOCTH SKOJOTMYECKON HAIpaBJI€HHOCTH HA
OCHOBE UMEIOIINXCA 3HAaHUM 1O (PU3UKE.

HEHHOCTH HAYYHOI'O IMIO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS GU3NUECKON HAYKU;

OCO3HAHUE IIEHHOCTHM HAYYHOW [ESITEIIbHOCTH, TOTOBHOCTh B MPOLIECCE
U3Y4eHUs] (PU3UKH OCYLIECTBIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeATENbHOCTh HHINBHUIYAJIbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble j1ornueckue AecTBUs:

CaMOCTOSATETILHO  (OpMyNTHUpOBaTh H  AKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPECNATh TEeNU JeATEIHHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH UX
JOCTHKCHHS,

BBISIBIISATH  3aKOHOMEPHOCTH M TPOTHBOPEUHS B PacCMaTPUBAEMBIX
(bU3HYECKUX SBICHUSX;

pa3padaThiBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBHE
pPE3yJIbTATOB LETISAM, OTICHUBATH PUCKHU MTOCIICICTBHIA A TCIHHOCTH;
KOOPJMHUPOBATh M BBIMOIHATHE pPabOTy B  YCIOBHSX pEaTbHOTO,
BUPTYAIBHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciiegoBarejbcKe 1eMCTBUSA:

BJIQJICTh HAYYHOU TEPMUHOJIOTHUEH, KITIOUEBBIMU MOHATUSIMU U METOAAMU
bu3nuecKo HayKu;

BJIQJICTh ~ HaBBIKAMH  Y4EOHO-HCCJIEOBATEIbCKOM U MPOCKTHOU
JEATeIbHOCTU B 00JIACTH (PU3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pelIeHUs 3a1ad  (PU3UYECKOro
COJIepKaHUsI, IPUMEHECHUIO PA3UYHBIX METOJIOB MO3HAHUS,

BJIQJIETh BHUJAMHU JAESATEIBHOCTH IO MOJYYEHHUIO HOBOIO 3HAHUS, €ro
HWHTEpIIpeTallui, IPeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX
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CUTyalllsIX, B TOM YHCJIC MPHU CO3JaHUU YYCOHBIX IPOCKTOB B 00JIACTH
busuKy;

BBISIBJSITH  TIPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJU3WpOBaTh 3aady,
BBIIBUTATh THUMNOTE3y €€ pemieHus, HaxXxOAWTh apryMEHThI IS
JIOKA3aTeIhCTBA CBOMX YTBEPXKICHMI, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pCIIICHHUS,

aHAIM3UPOBATH TIOJYYCHHBIE B XOJI¢ PEIICHHS 3a7a4ydl pPe3yIbTaThl,
KPUTHYECKH OI[EHUBAThH WX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MECHEHUE B
HOBBIX YCIIOBHSX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJladyl B 00pa30BaTEIbHOU
NESTETPHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKM;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HaHHUA 1O GU3NKE B TPAKTUYECKYIO 00JacTh
KU3HEICATCITLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIC UJICH, MPEAJIaraTh OpUTHHAIBHBIC TTOIXOIbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYyCKAIOMINE aTbTEPHATUBHBIC PEIICHMUS.

PabGora ¢ unpopmanmei:

BJIAJETh HaBbIKAMU MOJY4YEHUs HHPOpMalUHUU (PU3NYECKOTO COAEp:KaHUS
U3 HCTOYHHMKOB PAa3HBIX THIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IOHUCK,
aHaJIM3, CHUCTEMATH3AlMI0 W WHTEPHpETalrio HH(OpMAIUU Pa3InYHBIX
BUJIOB U (hOPM IIPEJICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJOTMA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U
OpPraHU3alMOHHBIX 33Ja4 C COONIIOJEHUEM TpPeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHusl, MpPaBOBBIX H
TUYECKUX HOPM, HOpM MH(OPMaLIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOr0 COAEp)KaHHUsS B PA3NMUYHBIX (PopmaTax C
yu€ToM Ha3zHaueHus HWHGPOpMalMKU M UEJIEeBOM ayIuTOpUH, BBHIOUpas
ONTUMAaJIbHYIO (hOpPMY IPEJCTABICHUS U BU3YyAIU3ALUH.

KoMMyHHKaTHBHbBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:

OCYILECTBJIATh OOILEHWE Ha YpoKax (U3MKM U BO BHE-ypPOUHOH
JEATEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMii W CMsr4arhb
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTb CBOK TOYKY 3PEHUSA C UCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTb W MUCIHOJIb30BAaThb  IPEUMYIIECTBA  KOMAaHIHOW U
VH/IMBUYaJIbHON pa0oThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHUM C YUETOM OOIIUX
HMHTEPECOB U BO3MOKHOCTEN KAKJIOr0 YJI€Ha KOJUIEKTUBA;
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NPUHUMATh 1[€IM COBMECTHOW JESATEIbHOCTH, OpPraHU30BHIBATH U
KOOPJAMHUPOBATh JEHUCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJISTh IUJIaH
JENCTBUMN, paclpeiemsiTh POJIk C y4ETOM MHEHUN YYaCTHUKOB, 00CYX IaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4eCTBO CBOET0 BKJIAJa M KaXXIOr0 y4YaCTHUKA KOMAaHIbI B
o011 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBbIE MPOEKTHI, OLIEHUBATH HJE€U C TO3UIIMU HOBU3HBI,
OPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATErMUECKOE ITOBEAEHUE B PA3IMYHBIX
CUTyallusX, TMPOSBIATH  TBOPUYECTBO W BOOOpakeHue,  OBIThH
WHUIIMATUBHBIM.

PeryisiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILLIECTBJIATh  IMO3HABATENIbHYIO  J€ATEIbHOCTh B
obnactTu (GU3NKU W aCTPOHOMHH, BBISBISATH MPOOJEMBI, CTABUTh W
dbopmyIupoBaTh COOCTBEHHBIE 33/1aUH;

CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PELIEHUS PAaCUETHBIX M KaYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS! MPAKTUYECKON padOThl ¢ YYETOM HMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOUTCHUH;

JIaBaTh OLICHKY HOBBIM CHUTYyaLUsIM;

paclMpsATh  paMKH  y4yeOHOro TMpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEAIIOYTECHNM;

JieNnaTh OCO3HAHHBIM BHIOOP, apryMEHTHpPOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTb 32 PELLECHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULIMHU B 00JACTU
(U3HMKHM, MOCTOSHHO MOBBIIIATH CBOM 0OOpPa30BAaTENIbHBIA W KYJIBTYPHBIH
YPOBEHb.

CaMOKOHTpOJIL, AMOIMOHAJIbHBbIN HHTE/JIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBHI B JICATECIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIIaJICTh HABBIKAMH II03HABATCIILHOM pEeQICKCHM KaK OCO3HAHUS
COBEpIIAEMBIX JIEMCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBAHHMIA;

UCIIONBb30BaTh MNPUEMBI pedIIeKCUU IS OIEHKW CHUTyalluHW, BbIOOpa
BEPHOT'O PEIICHUS;

YMETh OLIEHUBATh PUCKHA W CBOEBPEMEHHO NMPUHUMATH PEUICHUS IO HX
CHHM)KEHMUIO;

MPUHUMATh MOTHMBBI M ApPryMEHTHI NPYIMX MPU AHAIU3E PE3YJIbTAaTOB
JICSITEILHOCTH;

MPUHUMATH CeOsl, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHMBBI M ApPryMEHTHI JPYIMX IPU AHAIU3E PE3YJIbTAaTOB
JICSITCIILHOCTH;
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IMPpU3HaBaATb CBOE IMpaBoO U MpaBoO APYIrux Ha OIITNOKH.

B mpormecce mocTrkeHUs TUYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI 10
buzuke ST  ypOBHS CpeaHero ooOmero o0pa3oBaHMs Yy 00ydYaroIIuXxcs

COBEpPIIICHCTBYETCS HYMOIIMOHATbHBIH UHTEIUICKT, MIPEIOJIar AFOIIHIA
c(hOpMHPOBAHHOCT:
e CAaMOCO3HaHWs,  BKIIOYAKOIIErO  CIOCOOHOCTh  MOHUMATh  CBOE

HYMOIMOHATILHOE COCTOSHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AMOITMOHAILHOM c(ephl, ObITh YBEPEHHBIM B ceO€;

caMOperyJMpOBaHus, BKIIOYAIONIET0 CAMOKOHTPOIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTH aJalTUPOBATHCA K
OMOIMOHAJIBLHBIM HU3MCHCHHUSAM W TIPOSBISATH TMOKOCTBH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIONIEH CTPEMIICHUE K JTOCTHKEHUIO IIEJIN
U yCIIeXy, ONTUMU3M, HHUITHATUBHOCTh, YMEHHUE JEHCTBOBATH, UCXOS U3
CBOMX BO3MOKHOCTEH;

OMIIATUHM, BKJIIOYAIONIEH CIIOCOOHOCTh IMOHWMATh  AMOIMOHAIBHOE
COCTOSIHUE JpPYTHX, YYUTHIBATH €ro TPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHUIO U CONEPEKUBAHUIO;

COIIMANILHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUS C APYTMMH JIOJbMHU, 3a00THTHCS, MPOSBISTH HHTEPEC H
paspemiatb KOH(QIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 10 knacce mpeIMeTHBIE PE3yNbTaThl HA YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUH:

NOHUMAaTh POJb (U3UKK B  SKOHOMUYECKOM, TEXHOJIOTMYECKOM,
HKOJIOTUYECKOM, COIMATIbHOW M OTUYECKON cdepax esaTenTbHOCTH
4eJloBeKa, poJib U MECTO (PM3UKU B COBPEMEHHOW HAy4YHON KapTHHE MUpAa,
3HAYEHUE OIMUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU U
MPOrHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUHM —  MEXaHUKH,
MOJIEKYJISIpHOM (PU3UKK U TEPMOJAMHAMHKHU, POJb (PU3MUYECKOW TEOpHUU B
(GhopMHUPOBAHUH MIPEACTABICHUNA O (PU3UIECKON KapTHHE MHPA;

paznuyarh YCJOBHS NPUMEHHMMOCTH Mojened (U3MYecCKuX Tel U
MPOIECCOB (SIBJICHUM): HWHEpLHMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEPAOE TENO, MaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUXECHUE,
CBOOOJIHOE TMajieHue, aOCONIIOTHO ympyras nedopmarusi, aOCOIIOTHO
ynpyroe 1 a0COMIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEH ra3a, KUAKOCTU
U TBEPAOrO (KPUCTALIIMYECKOr0) Tela, UJIeadbHbIN a3, TOUeUHBIH 3apsij,
OJTHOPOJTHOE 3JIEKTPUUYECKOE TOJIE;
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pasznuyarh yclioBUsA (TpaHUlbl, OOJACTH) MPUMEHUMOCTH (HU3UUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMIA XapakTtep (yHIaMEHTaIbHBIX 3aKOHOB U
OrPaHWYEHHOCTh UCMOJb30BAHUS YaCTHBIX 3AKOHOB;

AHAIM3UPOBATh M OOBSACHATH MEXAHMYECKHE NPOLECChl U SBJICHHUA,
UCIIO0JIb3Yys. OCHOBHBIE MOJOKEHUS U 3aKOHbI MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOro ABWKEHUS, (HOpMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
JBIKEHUS, npeoOpa3zoBaHus [anunes ajie CKOPOCTH U IEpEMEIIeHUs,
3akoHbl HbIOTOHA, TMpUHLOUN ~ OTHOCUTENbHOCTH [anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUsI UMITYJIbCA U MEXAHUYECKOU
SHEpPIruM, CBsI3b PabOThl CHUJIBI C W3MEHEHHEM MEXaHHYECKON HSHEpruw,
yCIIOBHUSI paBHOBECHS TBEPAOrO Tela), MPU STOM HUCIOJIb30BaTh
MaTEeMaTU4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (U3NUYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anuses, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHMs HMITYJbCa U
MEXaHUYECKOU IHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHUSI;

aHAJIM3UPOBATH U OOBSCHATH TEIJIOBBIE MPOILECCHl U SBJICHMS, UCHOIb3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MOJEKYISIpHOW (GUBNKK W
TEPMOJIMHAMUKHU (CBSI3b  JIABJICHHUS HUJACAIBHOIO Ta3a €O CpeaHei
KUHETUYECKOW DSHEPruer TEIUIOBOTO JBWKEHHMS M KOHLEHTPALUEN €ro
MOJIEKYJI, CBsI3b TEMIIEpAaTypbl BEILIECTBA CO CPEIHEH KHUHETUYECKOU
DHEPTUEN TEIUIOBOrO JBUKEHHUS €r0 YaCTHUL, CBA3b JABJICHUS UJICAIBHOTO
raza ¢ KOHUCHTpAMEW MOJIEKYJ M €ro TEMIIEPATYpOWl, YpaBHECHHUE
MenneneeBa—Knanelipona, mepBbId 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAHEHUsS] PHEPTrUU B TEIUIOBBIX MPOLECCaX), MPU 3TOM HMCIOIb30BAThH
MAaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa—KiianeipoHa;

AHAIM3UPOBATH M OOBSACHATH DBJEKTPUUYECKHE SABJICHMS, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOT O 3apsaa, 3aKOH Kynona, MOTEHIUAJIBHOCTD
AIEKTPOCTATUYECKOr0 I10JIs, IPUHLUII CYNEPHO3ULMU DIEKTPUYECKUX
MOJIEM, TIPY ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTH 3akoHa Kysona, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOLIEHUS: 3aKOHbl OMma s ydacTka
Uenyd W JJId 3aMKHYTOM JJIEKTPUYECKOM I1enu, 3akoH J[xoyis—JIeHna,
npasuia Kupxroda, 3akonsl apazes i 371€KTpoau3a);

ONMKCHIBATh (PU3UYECKHUE TPOILECCHl W SIBJICHHS, WCIONb3Yys BETUYMHBI:
IIEPEMELLEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€JA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbI, JaBJIEHUE, NOTCHUWAJIbHAs DHEPIUs, KUHETUYECKas
DHEPrusl, MEXaHWUYecKas SHEeprus, padora CUibl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CWIA TSKECTH, CHJIAa YIOPYTOCTH, CHJIa TPEHHUs, MOIIHOCT,
SHEprusi B3aUMOAEUCTBUS Tena ¢ 3emiéid BOMU3U €€ IMOBEPXHOCTH,
sHeprus ynpyroi gedopMmanu MPYKUHBI, KOJIHYECTBO TEIJIOTHI,
abcoiroTHas TeMIiepaTypa Tena, paboTa B TEpMOAMHAMUKE, BHYTPEHHSS
DHEPrUsl HJIEAJTHLHOTO OJHOATOMHOTO rasa, padoTa HJCAIbHOTO Trasa,
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OTHOCHUTEINIbHAs BJIAXHOCTh Bo3nyxa, KIIJ[ wumeansHOro TEmioBoro
JIBUTATEIIS; SJIEKTPUUECKOE MOJIe, HAMPSHKEHHOCTD AJEKTPUUECKOTO MOJIs,
HANpPsHDKEHHOCTD TMOJIST TOYEYHOT'O 3apsijia WM 3apsHKEHHOTo Imapa B
BaKYyME€ U B JUAJEKTPUKE, MMOTEHIMAN 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHLHMAJIOB, BJEKTPOABWXKYIIAs  Cuila, CHIA  TOKa,
HaIpsDKEHWE, MOIIHOCTh TOKa, OJJEKTpUYecKkas EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COMPOTUBICHHE yYacTKa LIENH C TOCIEI0BaTEIbHBIM U
napajijieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS IEKTPUUECKOr0 OIS
KOHJEHCATOopa;

OOBSICHATb  OCOOCHHOCTH  MpPOTEKaHUs  (PU3WYECKUX  SIBIICHUM:
MEXaHWYeCKOE JIBM)KEHHE, TEIIOBOE JBMKEHHWE 4YacCTHUIl BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIDKEeHHE, MudPy3usi, ucrmapeHue,
KUIICHWE ¥ KOHJCHCAIUs, TUIaBICHUE U KPUCTAJUIM3AIUs, HAITPaBICHHOCTh
TeIIonepeaaun, AEKTpU3alus Tel, SKBUMOTEHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO TPOBOJIHUKA;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKOU BETUYUHBI OT
Jpyrol €  HCHOJIB30BAaHUEM  NPSAMBIX  HM3MEPEHUH, NIPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH pE3YIbTaThl MOJIYYECHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHJAE TpapUKOB C Y4ETOM
a0COIOTHBIX MOTPEUTHOCTEN U3MEPEHUH, JIeNaTh BBIBOJIBI IO pPe3yJbTaTaM
UCCIIC/IOBAHUS;

MPOBOJUTH KOCBEHHBIC HM3MEPEHUS (U3UYECKUX BEIMYHMH, IMPU STOM
BBIOMpATh ONTHUMAJIbHBIA METOJ] U3MEPEHUs, OLEHWBATH A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
AKCTIIEPUMEHT, COOMPaATh IKCIEPUMEHTAIIbLHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJIYYEHHbIE PE3yJbTaThl M JI€JIaThb BBIBOJ O CTaTyce MPeasIOKEHHOU
TUIOTE3bI;

coOJIr01aTh IpaBuiIa 0€30MacHOro Tpy/Ja MpU MPOBEACHUU UCCIICIOBAHUIN
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMpaKkTHKymMa U  ydeOHo-
UCCJIEIOBATEIbCKOM W TMPOEKTHOM JIEATEIBHOCTH C HCHOJIb30BAHUEM
WU3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 0OOPYAOBAHMUS;

pemiatb pacy€THbIE 3ajladyd C SBHO 3aJlaHHOM M HESBHO 3aJIaHHOM
(u3nUecKO MOJENbI0: HA OCHOBAaHMU aHAJIM3a YCIOBHS OOOCHOBBIBATH
BBIOOp (u3mUeckoil MopenHM, OTBEYarolled TpeOOBaHUAM 3aJIauH,
NPUMEHSTh  (POPMyJibI, 3aKOHBI, 3aKOHOMEPHOCTH M  TOCTYJIAThl
(¢U3MYECKUX TEOpHil MpPU HCMOJIB30BAHUU MATEMaTUYECKUX METOJI0B
pelieHus 3a/1a4, MPOBOJIUTH PAcYEThl HA OCHOBAHUU UMEIOUTUXCS JaHHBIX,
aHAJIM3UPOBATH PE3YJbTaThl U KOPPEKTUPOBATH METONbl PEIICHUS C
Y4E€TOM MOJYYEHHBIX PE3YyJIbTATOB;

pemiaTh KadyeCTBEHHBIC 3aJauM, TpeOylolue MNPUMEHEHUs 3HAaHUM U3
pa3HBIX pa3lenoB Kypca (PU3MKH, a TaKKEe UHTETPAIi 3HAHUN U3 IPYTUX
MPEIMETOB ECTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTUYECKYIO

33



IIEMOYKY PACCYKJICHUN C OMOPOI Ha M3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
1 QU3HYECKUE SBICHMUS;

UCTIONh30BaTh TEOPETUYCCKUE 3HAHWS JUJII OOBSICHEHHS OCHOBHBIX
MPUHITUIIOB PaOOTHI M3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX MPOIECCOB;

NPUBOINUTH TIPUMEPHI BKJIAJa POCCHUCKUX M 3apyOCKHBIX YUEHBIX-
(U3HKOB B pa3BUTUE HAYKH, B OOBSCHEHUE MPOLIECCOB OKPYKAKOUIErO
MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATH U OIIEHUBATH TMOCJIEACTBUS OBITOBOW M TIPOU3BOICTBEHHON
NESITeTbHOCTH 4YEJOBEKa, CBSA3aHHOW € (PU3MYECKUMH MPOIECCaMU, C
MO3UIIMI YKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHATLHOM
MIPUPOAOIIONH30BAHUN, & TAKXKE Pa3yMHOM HCIIOJB30BAHUU JTOCTIKCHHM
HAyKW W TEXHOJOTUH JUIsi JalbHEWIIEro pa3BUTHUS YEJIOBEYECKOTO
o011ecTBa;

MPUMEHSTh Pa3udHbIe CIOCOObI paboThl ¢ MHboOpManuer (GU3nIecKoro
COJCP)KaHMSI C HWCIOJIB30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPH ITOM HCIOJIB30BaTh COBPEMEHHBIE HH(OPMAIIMOHHbBIE
TEXHOJIOTHMH I TIOMCKa, TepepabOTKH W TPEAbSIBICHUA Yy4eOHOH W
HAyYHO-TIOMYJISPHONH WH(GOPMAIMH, CTPYKTYPUPOBAHUS ¥ UHTEPIPETAINH
uH(pOpMaIUKU, TOJYYCHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTHUECKH
aHAIM3UPOBATh  TOJydaeMyr0  HWHGOpPMAIMI0O ©  OICHWBATh ¢
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAaHWH, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA WHPOPMAITUH;

TIPOSIBJIATH OpraHU3alMOHHBIC u MO03HABATEIIbHBIC yMEHUS
CaMOCTOSITEJILHOTO ~ TPHUOOPETEHHMs] HOBBIX 3HAaHUKW B Tpoliecce
BBITIOJTHEHUS IPOCKTHBIX U yUeOHO-HCCIIEOBATEIIBCKUX padoT;

paboTaTh B TPyNIE C HWCIOJTHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHATIBHO PACIIPENETATh ACATEIHHOCTh
B HECTaHJAPTHBIX CHUTYAIlUSX, aJCKBAaTHO OIICHWBATh BKJIAJl KaXKIOTO W3
YYaCTHHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI;

NPOSIBIISITH MOTUBAIUIO K OyayIiei mpodecCuOHaIbHOM ASITETbHOCTH TIO
CHEIUATBHOCTAM (PU3NKO-TEXHUIECKOTO TIPODUIISL.

K xonny oOyuenust B 11 knacce npeIMeTHbIE PE3yNbTaTbl HA YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y OO YJAIOIITUXCSI YMEHHIA:

NOHUMAaTh POJb (U3UKK B  OKOHOMUYECKOM, TEXHOJIOTHYECKOM,
COLIMATILHOM M 3TUYECKOM cepax AESITENIbHOCTH YEI0BEKa, POJIb U MECTO
GU3NKKN B COBPEMEHHOW HAYYHOW KapTHHE MHpA, POJIb aCTPOHOMHUU B
MPAKTUYECKON  JEITENBHOCTH YEJIOBEKAa W JAJIbHEWIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTUU, 3HAUCHUE ONMUCATEIBHOM, CUCTEMATU3UPYIOIIEH,
OOBACHUTEIHPHON M TPOTHOCTUYECKOW (PYyHKIMH (U3UYECKOW TEOpUU —
ANEKTPOJMHAMUKH, CHEUUAIBHON TEOPUHU OTHOCUTEIBHOCTH, KBAaHTOBOM
busnku, poib GU3NIECKON Teopuu B (HOPMUPOBAHUHU TPEACTABICHUN O
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busnueckoil kKapTHHE MHpa, MeCTO (U3MUECKOW KapTUHBI MUpa B 001IEeM
Py COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJE;
paznuyaTh YCJIOBUSI NPUMEHUMOCTH Mojene (Qundeckux Ten u
IIPOLIECCOB  (SABJICHUI): OJHOPOAHOE DJIEKTPUYECKOE M OJHOPOIHOE
MarHuTHOE MOJIsl, TapMOHUYECKUE KojeOaHusl, MaTeMaTHYEeCKUIl MasTHUK,
UcalIbHbIA TMPYKUHHBIA MAasATHHUK, TAPMOHUYECKHE BOJHBI, HJEaTbHBIN
KoJ1e0aTeNbHbI KOHTYp, TOHKas JIMH3a, MOJIETIEH aToMa, aTOMHOIO SiApa U
KBAHTOBOW MOJIEJIU CBETA;

paziuyath YCJIOBHUS (TpaHUIbI, O0JACTH) MPUMEHUMOCTH (HUUYECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMH XapakTep (pyHIAaMEHTaJIbHBIX 3aKOHOB U
OrPAaHUYEHHOCTH MCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHATM3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIC IIOJIOKEHUS M 3aKOHBl DJJIEKTPOAVMHAMUKH U
CHEIUAIbHOM  TEOpPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUS
NIEKTPUUYECKOro0  3apsaa, cuina Ammepa, cwia JlopeHna, 3akoH
DNEKTPOMAarHUTHOM  MHAYKUWMH, mpaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B 3JIEMEHTE DJJEKTPUYECKONM Ie€NM CO CKOPOCTBIO
U3MEHEHUsSI  CWJIbl  TOKa,  IOCTYJaThl  CHELUAIbHOH  TEOpUHU
OTHOCHUTEIIbHOCTH DUHIIITEIHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCIIOIb3YS
MOJIO)KEHUS]  KBAHTOBOM  (u3uku  (ypaBHEHHUE  DUHIUTEHHaA  JUIs
dororddexra, mepBbIi M BTOpOM mocTynatel bopa, mpuHIUI
COOTHOIIIEHUS HeomnpenenéHHocTed ['elizeHOepra, 3aKOHBI COXpaHEHHUS
3apsAI0BOr0 U MAcCOBOIO YMCEN U DHEPrUU B SAJIEPHBIX PEAKIUAX, 3aKOH
PaAMOaKTUBHOI'O paclaa);

ONUCHIBATh (PU3MYECKHUE NPOLECCHl U SIBICHUS, MCIOIb3Yys BETUYUHBI:
HANpsHDKEHHOCTD 3JIEKTPUYECKOro OIS, MOTEHIHAN 3JIEKTPOCTaTUYECKOI0
MOJIsl, PA3HOCTh IOTEHUMAJIOB, DJIEKTPOJABIKYIIAA CUIa, WHIYKIUSA
MarHUTHOrO TOJIA, MarHUTHBIA MOTOK, cwia Amnepa, UHIYKTHBHOCTD,
UIEKTPOABIKYIAs CUIa CAMOMHIYKLHH, 3HEPrusl MArHUTHOIO ITOJIA
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IIOJIHAs DSHEPrus,
SHEprusi MOKOs CBOOOJHON dYacTWIIbI, PHEPTHsl U HUMITYJIbC (OTOHA,
MacCOBO€ YUCIIO U 3apsl AlIpa, JHEPTHUS CBSA3U Apa;

OOBSCHATb  OCOOCHHOCTH  MPOTEKaHUs  (PU3WYECKUX  SIBJICHUM:
3JIEKTPOMArHUTHAsI MHIYKLUS, CAMOUHIYKIIHS, pe30HAHC, MHTEpPEpEeHLIUs
BOJIH, Judpakuus, JIUCIEpCHsi, TOJIHOE BHYTPEHHEE OTpakKeHHeE,
dorosnextpuueckuii dhdext (pororddexr), ampda- u Oera-pacmanbl
a5ep, raMMa-usliydeHue sjep, (pu3ndeckre TPUHIUIBI CHEKTPaIbHOTO
aHayM3a v paboThl J1a3epa;

OIPEAENIATh HAIPAaBICHUE WHIAYKIWW MArHATHOTO IOJS INPOBOJHHUKA C
TOKOM, CUJIbl AMniepa u cuiibl JlopeHna;

CTPOUTH N300pakeHre, CO3AaBaEMOE IJIOCKUM 3€pKajioM, TOHKOM JTMH30M,
Y PaCCUUTHIBATh €0 XapaKTEPUCTUKH;
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NPUMEHATH OCHOBOIOJIATAIONINE ACTPOHOMHUYECKUE TMOHSITHS, TEOPUU W
3aKOHBI /I aHajdu3a U OOBICHEHHUA (PUBNYECKUX  MPOIECCOB,
MPOUCXONAIINX B 3BE371aX, B 3BE3/HBIX CHCTEMAaX, B MEXKIaIaKTUUYECKOM
cpelne; NBUKEeHUs HEOECHBIX TN, IBOIIOLNY 3BE3/] U Beenennoi;
IOPOBOJNUTh MCCIENOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYHUH C
UCTIOJB30BAaHUEM TPSMBIX HM3MEPEHHUH, MPU OTOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH
buznueckux BEIMYMH B BHUAE TpadukoB ¢ y4€ToM abCOIIOTHBIX
MOTPEIIHOCTe  M3MEPEHWH, JlenaTh  BBIBOJABI 10  pe3ylibTaTaM
UCCIIEIOBAHMS;

NPOBONTH KOCBEHHBIE HM3MEpEHUs (U3MUECKUX BEIMYWH, MPU ITOM
BbIOUpaTh ONTUMAJIbHBIH METOJA W3MEPEHHs, OLICHWBAaTh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOANUTD OMBITHI 10 MPOBEPKE MPEITOKEHHON THITOTE3bI: TIIAHUPOBATH
HKCIEPUMEHT, COOMpaTh FKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJTyYeHHBIE PE3yJbTaThl MU JeNaTh BBIBOJ O CTaTyce MpPEIIOKEHHON
TUIIOTE3BI;

OIMKCHIBATH METOBI MOIYYEHHUSI HAYUYHBIX aCTPOHOMUYECKHUX 3HAHUM;
coOMoaTh npaBuiia 0€30MacHOro TpyJaa MpH MPOBEACHUU UCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMpakTUKymMa ©  ydeOHo-
UCCIIEJIOBATETIbCKOM M TPOEKTHON JEATENhbHOCTH C HCIIOJIb30BaHHEM
WU3MEPUTEITBHBIX YCTPOUCTB U 1a00PaTOPHOTO 0OOPYAOBAHMS;

pemiath pacy€THbIC 3a/ladyd C SBHO 3aJlaHHOM M HESIBHO 3a/JlaHHOU
(¢u3nUecKol MOJENbI: Ha OCHOBAaHMM aHajlIW3a YCIOBHS BbIOMpATh
¢usnyeckue Mojenu, OTBEYalllue TPeOOBaHUSAM 3aJaud, MPUMEHSTH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThl (PU3MUECKUX TEOpUi
OpU  HCIONB30BAHMM MAaTEMAaTUYECKMX METOJOB pEUICHHS  3ajad,
MIPOBOJUTH PAcu€Thl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUSI C yUYETOM MOITYYCHHBIX
pe3yJIbTaToB;

pemarh KayecTBEHHbIE 3aJaud, TpeOyloluue NpUMEHEHUS 3HAHUM U3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TAKKE WHTErpallii 3HAHUN U3 IPYTruX
MPEIMETOB ECTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTUYECKYIO
[EMOYKY pacCy>KICHHUI ¢ OMOPOi HAa U3YUYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

UCTIOJIb30BaTh TEOPETUYCCKUE 3HAHWS i1 OOBSICHEHHS OCHOBHBIX
NPUHLUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTHYECKUX MPOIECCOB;

OPUBOAUTH TPUMEPHl BKIaJa POCCHUCKHX U 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIUIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh M OLIEHHWBATH MOCIECTBUSL OBITOBOM M MPON3BOJCTBEHHON
NESITETbHOCTH YEJIOBEKAa, CBSA3aHHOW € (PU3MYECKUMH MPOIECCaMU, C
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MO3UIIMI IKOJOTHICCKON OE30MacHOCTH, MPEACTABICHUIN O paliOHAIBHOM
MIPUPOOIIONH30BAHNN, & TAKKE Pa3yMHOM HCIIOJIB30BAHUU JOCTIKCHHM
HAyKH W TEXHOJOTUH JUIS JaJbHEHIIEro pPa3BUTHS YEIOBEUECKOTO
o011ecTBa;

NPUMEHSTh pa3nyHble CrocoObl paboThl ¢ MHbOpManHe (u3nIecKoro
COJCp)KaHMsI C HKCIOJIB30BAHHEM COBPEMECHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHUM, TIPH STOM HCIOIB30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH JUISI TIOMCKA, TEpepadOTKH M TPESABSBICHHUS Y4YCOHOUW U
HAyYHO-TIOMYJISAPHONH MH(GOPMAIMH, CTPYKTYPUPOBAHUS ¥ UHTEPIPETAINH
uH(pOpMAIUKN, TOJYYECHHOM U3 PA3IUYHBIX HCTOYHHKOB, KPUTHYECKH
aHAIM3UPOBATh  TOJydaeMyr  HWHGOpPMAIMI0O ©  OICHWBATh ¢
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOINIMXCS 3HAHWUH, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA HHPOPMAIINH;

TIPOSIBIIATH OpraHW3alOHHBIC u MO03HABATEIIHHBIC YMEHUS
CaMOCTOSITEJILHOTO ~ TMPHUOOPETEHMs] HOBBIX 3HAaHUKW B TIpolecce
BBITIOJTHEHUS IPOCKTHBIX U yUeOHO-HCCIIeIOBATEIIBCKUX padoT;

paboTaTh B TpPyNIE C HWCIOJTHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHKUPOBATh Pa0OTy TPYIIIbI, PAIIMOHATIBLHO PACIIPEACIIATh JIEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYallUsSX, aJCKBAaTHO OIICHWBATH BKJIAJl KaKIIOTO W3
YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMAaTPUBAEMON TTPOOIIEMBI;

MPOSIBJIATh MOTUBAIIMIO K Oyaymiel mpodecCuoHaIbHOW JASATEIBHOCTH 110
CHEIHUATBHOCTIM (DHU3UKO-TEXHUYSCKOro IPOQuIIs.
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TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KoaunuyectBo yacos DJIEeKTPOHHBIE
Ne HaunmeHoBaHMe pa3/iesioB U TeM K n (uu¢posbie)
n/n NporpaMMbl Bcero Oﬁﬂ TPOJILHBIC %aKT"quK"e o0pa3oBaTe/bHbIe
padoThI padoThI pecypesI
Paznen 1. HAYYHBIA METO/ ITIO3HAHMS ITIPUPO/IBI
1.1 Hayunslii MeTOA O3HAHUS IPUPOLBI 6
Hrtoro no pazneny 6
Pasnea 2. MEXAHUKA
2.1 Kunematnka 10 1
2.2 JlnHamuka 10
2.3 Crartuka TBEpIOro Tena 5 1
24 3aKOHBI COXPAaHEHUS B MEXAHUKE 10 1
Hroro mo pazueny 35
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKON TEOPUU 15 1
3.2 Tepmoanaamuka. TenIoBbIe MalIiHbI 20 1
33 ArperatHbie cocTosiHus BeniecTBa. Da3oBbie 14 1
ePeXobl
Hroro mo pazneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DneKTpUYecKoe 1oje 24 1
4.2 [locTOosIHHBIN AIIEKTPUUECKUI TOK 24 1
4.3 TokM B pa3au4HBIX cperax 6
Hroro no pazgeny 54
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Pazzen 5. PUSHUECKHNA MIPAKTUKYM

5.1 du3nvecKuil NpakTUKyM 16 16
Hroro no pazueny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KVIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (un¢posbie)
Ne ni/m HpOrPAMMEI Beero KOﬁ]—ITpOJILHLIe H%aRaneCKne 06PA30BATEBHBIE
padoThI padoThI pecype
Pazgen 1. 9JIEKTPOANHAMMUKA
1.1 MarsuTHOe nosie 14
1.2 DneKTpOMarHuTHasI UHAYKIHS 13 1
Hroro 1o pasueny 27
Pazgen 2. KOJIEBAHUS 1 BOJIHBI
2.1 MexaHnueckue KojaeOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHuUs 15
23 MexaHHUeCKHe U HIEKTPOMArHUTHBIE 10 1
BOJIHBI
24 Ontuka 25 1
Hroro no pazueny 60

Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcnoBel CTO 5 1
Hroro no pazgeny 5)
Pa3zgen 4. KBAHTOBAS ®PU3UKA
4.1 KopnyckysisipHO-BOIHOBOH 1yaJlnu3m 15
4.2 duznka aToma 5)
43 ®du3nKa aTOMHOTO $JIpa U 3JI€MEHTapHBIX 5
) JaCTHI]
Hroro no pazueny 25

Pasnea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU
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5.1 ‘ DJeMeHThl aCTPOHOMMHU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Pazznea 6. PUSHUECKHAIN MPAKTUKYM
6.1 ‘ Du3nUecKuil NPaKTUKYM 16 16
Wroro no pazueny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHHUE
CucreMmaruzanus 1 00001eHne
71 MPEIMETHOTO COJIEPIKAHUS U OIIbITA 15
' JESTeIbHOCTH, IPUOOPETEHHOTO IPU
u3yueHuu Kypca ¢usuku 10 — 11 kmaccos
Hroro o pazgeny 15
Pe3epBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16
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HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

Kosan4yecTBo yacoB

Bcero

KonTposabHbie
padoTbI

IIpakTnyeckue
padoTbI

Jara
H3y4YeHUs

DJIEeKTPOHHBIE
uudpossbie

o0pa3oBaTe/ibHbIE

pecypchbl

du3uka — pyHIaMeHTaIbHAas HAyKa O
pupoJie

Hayunb1il MeTO 1TO3HAHUS U METOMBI
uccaeaoBaHus GU3NYECKUX SIBICHUI

DKCHIEpUMEHT U TeOpHs B MPOLIEcCce
no3Hanus npupoasl. Habmoaenue n
HKCIIEPUMEHT B (hH3HKe

Crnioco0b1 n3MepeHust GU3NIECKUX BEINYNH

AOGcCo0THas M OTHOCUTENbHAS
MOTPEUTHOCTH U3MEPEHUH (PU3NUECKUX
BEJINYUH

MogenupoBanue B ¢pusuke. Poib u mecto
¢bu3uku B popMUpPOBAaHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MUPA, B IPAKTUYECKOU
JeSTEeTbHOCTH JIIOJIeH

Mexanndeckoe nBmkeHue. Cucrema
orcyeTa. OTHOCHTEIIFHOCThL MEXaHUIECKOT'O
nerxkeHus. [Ipsvast u oOpaTHas 3agaun
MEXaHUKH

Pannyc-BekTop MaTepUalIbHON TOUKH, €70
IIPOEKIIMN Ha OCU KOOpAMHAT. TpaeKkropus.
[lepememenue. Ckopocts. VX mpoekiuu Ha
OCH KOOpJIMHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE IBUKEHUE.
I'paduueckoe onucaHue paBHOMEPHOI'O
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HpHMOHHHeﬁHOFO JBHXXCHUA

10

CroxeHue nepeMenieHnil 1 CKOpOCTeH.
Pemenune 3amau

11

HepaBuomepHoe nBrxkeHre. MrHoBeHHas
CKOpoCTb. Y ckopenue. [IpsmonnneitHoe
JIBIDKEHUE C TTOCTOSIHHBIM YCKOPEHUEM

12

['paduyeckoe onucanue MPsIMOIMHEHHOTO
JIBIDKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM

13

CBoOomHOe majieHne. Y CKopeHue
CBOOOIHOI0 NaJCHUA. 3aBUCHMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHU U UX rpaduku

14

JIBr>xeHue Tena, OpOLIEHHOTo MOJT YIJIOM K
TOPU30HTY

15

KpuBonuneiinoe npmxenue. J[Buxenue no
OKPYXHOCTH. YTJIOBasl U JIMHEWHAs
ckopoctb. [lepuos u yacrora.
LenTpocTpeMUTETBHOE U TTOJTHOE
YCKOpEHUE

16

Konrpomnbnas padora o teme
"KunemaTuka"

17

[TepBsIif 3ak0H HeroToHA. IHEpUManbHbIE
cuctemsbl orcuéra. [Ipuniun
OTHOCHUTEIbHOCTHU I anmmmnes.
HewnnepimaabHble CHCTEMBI OTCUETA

18

Cuna. PaBHOzEHCTBYIOIAs crila. Bropoii
3axoH HrroToHa. Macca

19

B3aumoneincteue ten. Tperuil 3aKk0H
HproToHa

20

[Tpunuun cynepnosunuu cui. Pemenue
3aJ1a4 Ha IpUMMEHEHHE 3aKOHOB HproTOHA

21

3aKkoH BCCMUPHOI'O TATOTCHUA.
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OKBUBAJIEHTHOCTb I'PABUTALIMOHHON U
WHEPTHOU MACCHI

22

Cuna TsKeCTH M YCKOpeHHe CBOOOIHOTO
HajacHus

23

I[BI/I)KGHI/IC HEOECHBIX TEN U UX
HCKYCCTBCHHBIX CITYTHHUKOB. HepBasI
KOCMHYCCKasA CKOPOCTD. 3aKOHBI Kermepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec tena

25

Cuna tpenus. [Ipupona u BUnbI cui
TPCHUH. I[BI/DKGHI/IG B X KMAKOCTH M I'a3€ C
y4ETOM CHUJTbI COMIPOTHUBIICHUS CPEJIbI

26

Hasnenue. ['mapocratnueckoe JaBlICHUE.
Cuna Apxumena

27

28

29

AOCOTIOTHO TBEPAOE TEIIO.
[TocTynaTensHOE M BpaliaTeIbHOS
JBUKCHHE TBEPIOTO TeJIa

MOMEHT CuJIbl OTHOCUTEIIBHO OCH
BpateHus. [1neyo cubl

CroxeHue Cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TskecTH Tena. Y cioBus
paBHOBECHSI TBEPIOIO Tena. Busl
paBHOBECHS

30

Penrenue 3agau

31

Konrponsnas padora no teme "/luHamuka.
Craruka TBEepaoro rena"

32

Hmiynbsc MaTepUaJIbHON TOUYKH, CUCTEMBI
MaTepHaIbHBIX TO4eK. LleHTp Mace
CHCTEMBbI MaTEepPUAJIbHBIX TOYEK. Teopema o
JBIDKCHUM LICHTPA Macc

33

Wmmynbe cuitbl 1 UI3MEHEHUE UMITYJIbCca
Tena. 3aKOH COXPaHEHHsI UMITYJIbCA.
PeakTHBHOE IBUKEHUE
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34

MoMeHT umMnynbca MaTepUaIbHOW TOUKH.
IIpencraBinenue 0 COXpaHEHMM MOMEHTA
UMITYJIbCA B LIEHTPAJIbHBIX MOJISX

35

Perenue 3amau

36

Pabota cusibl Ha MajOM U Ha KOHEYHOM
nepemerneHuu. [ padpuueckoe
npejicTaBieHre pabOThl CUITbI. MOIIHOCTh
CHUJIBI

37

Kunernyeckas sneprus. Teopema o0
W3MEHEHUU KUHETUUECKOU SHEPTHH
MaTepHUaTBbHOM TOUKH

38

HOTGHI_II/IaJIBHBIe M HCIIOTCHI M AJIbHBIC
CHJIBI. HOTCHI_[I/IaJ'IBHaSI OHCPIuU. BTOpaH
KOCMHYCCKast CKOPOCTb

39

TpeTBSI KOCMHUUYCCKaA CKOPOCTD. CBs13b
pa6OTBI HEMMOTCHIIMAJIBHBIX CUJII C
W3MEHEHHEM MEXaHHMYECKOU SHEPIrun
CHCTEMBI TeJ. 3aKOH COXPAaHCHUA
MEXaHUYEeCKOM SHCPIrun

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBaenue bepHynnu 115 uaeanbHOM
KUJIKOCTH

41

KoHnTponbHas paboTa mo Teme "3aKOHbI
COXpaHEHHMsI B MEXaHHUKe"

42

PazBuTue npeacraBieHuii 0 Npupoie
ternoTsl. OcHOBHBIE nojoxeHuss MKT.
Juddy3us. bpoyHoBckoe nBmkeHne

43

Crpoenue ra3000pa3HbIX, KUIKAX U
TBEPABIX TeJl. XapakTep ABIKCHUS U
B3aHMOﬂeﬁCTBHH qJaCTHUIl BEIICCTBA

44

Macca u pa3Mepbl MOJIEKYIT (ATOMOB).
KonmuectBo Beniectsa. [locTosiHHAS
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ABoraapo

Temneparypa. TeroBoe paBHOBecHe.

45 IIIkana Henscus 1

46 Pemenwne 3anau 1

47 Uneanpusblii ra3. ['a3oBble 3aKOHBI 1

48 VYpaBuenne Menneneesa-Kianeiipona. 1
Penrenue 3agau

49 AOcomoTHas Temreparypa. 3akoH 1
JanbpToHa

50 N3ompoueccsl B H€aIbHOM Iase C 1
MOCTOSIHHBIM KOJIMUECTBOM BeIlleCTBa
I'paduueckoe npeacraBieHue

51 M30IPOIIECCOB: U30TEPMa, U30X0Pa, 1
u3obapa

52 OcnoBHoe ypaBHeHne MKT 1

53 Pemenue 3amau 1
CBs13b a0COTIOTHOHM TEMIIEPATypPhI

54 TepMO,I[I/IHaMP}"IeCKOI)'I CHCTEMBI CO cpenHeit 1
KMHETUYECKOM SHEpruei nocTynaTeabHOro
TEIJIOBOTO JABMKEHUS €€ 4aCTHUIl

55 O0600611eHne U cucTeMaTU3alus 3HaHUN 10 1
teme "OcHoBel MKT"

56 Konrtpomnbnas padora o Teme "OCHOBBI 1
MKT"
TepMmoanHamuueckas cuctema. 3ajlaHue
BHEIIHUX ycnoBui s T/l cucteMsl.

57 BHemHue u BHyTpeHHHE TTapaMETPHI. 1
ITapametps! T/l cucTeMBl Kak CpeaHHUE
3HAYEHUs BEJIMYUH, ONUCHIBAIOIINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

58 HyneBoe Havaio TepMOJMHAMHUKH. 1
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CamonpounsBosnbHas penakcauus T/]
CHCTEMBI K TEIJIOBOMY PABHOBECHUIO

59

Mozenb uaeajlbHOTo ra3a B
TepMOI[I/IHaMI/IKe. yCJ'IOBI/I?I HpI/IMCHI/IMOCTI/I
3TOH MOJIENIN

60

VYpaBuenne Menneneesa-Kitaneiipona u
BbIpa)KEHUE ISl BHYTPEHHEH HEpruu

61

Beipasxenue i1 BHyTpEHHEN SHEPTUU
OJIHOATOMHOT'O MJICaJIbHOI'O Ia3a.
KBa3ucrarnueckue u HeCTaTHYECKUE
IIPOLIECCHI

62

OnemMeHTtapHas paboTa B TEpMOJHMHAMHUKE.
Beruucnenue paboTsl o rpaduky npouecca
Ha pV-auarpamme

63

Terutonepenaya kak crocod W3MEHEHUSI
BHyTpeHHeH sHeprun TJ] cuctemsr 6e3
COBEpILCHUS PadOThI

64

KonBeknus, TenaonpoBoAHOCTb,
U3IIy4CHUE

65

KommuectBo TeminoThl. TemmoéMKOCTE Tena.
VY aenpHas U MOJIIpHAs TETII0OEMKOCTH
BEIIECTBA. Y IeJbHAs TEIJIOTa CTOPAHUS
TOILTHBA

66

Pacuér xonuyecTBa TEIUIOTHI IIpU
TeIIoneperaye

67

[Tonsatue 06 agmabaTHOM mporiecce.
IlepBblii 3aKOH TEPMOIMHAMUKHU

68

KosnyecTBo TEoThl U paboTa Kak MephbI
W3MEHEHUs1 BHYTpeHHe# sHepruun T/]
CUCTEMBI

69

BTtopoii 3aKk0H TepMOJMHAMUKH J1JIS
paBHOBGCHBIX nu HepaBHOBeCHBIX
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nporeccoB. HeoOGpatumMocTs NpUpOIHBIX
IIPOLIECCOB

70

HpI/IHI_[I/IHBI HeﬁCTBHH TCIIJIOBBIX MAIIIUH.
KT

71

Maxkcumansaoe 3Hauenue KI1JI. Iuki
Kapno

72

Pemenune 3amau

73

3KOHOFI/I‘IGCKI/I6 ACIICKThI UCITOJIb30BAHUA
TEIUIOBLIX IABUTraTeiei. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl

74

Penrenue 3agau

75

O0001EeHne U cucTEMAaTH3AIHS 3HAHUN 110
teme "Tepmonnnamuka. TerioBbie
MAaIIUHbL"

76

77

KonTposnbHas paboTa 1o Teme
"Tepmonunamuka. TeraoBbie MAIUHbI"

[TapooOpa3oBaHue U KOHEHCAIIHA.
Hcnapenue u kunieHue. Y aenbHas TeroTa
nmapooOpa3oBaHUS

78

HacpinieHHbIE M HEHACBIILIEHHBIE MApP5I.
KayecTBeHHast 3aBUCHUMOCTb INIOTHOCTH U
JAaBJICHHA HACBIIICHHOTO Mapa OT
TeMIIepaTypbl, UX HE3aBUCUMOCTb OT
00BEMa HACHIIIEHHOTO NTapa. 3aBUCUMOCTb
TeMIIepaTypbl KUIIEHUs OT JaBJICHUS B
KUAKOCTU

79

Brnaxxnocth Bo3ayxa. AOCOMIOTHAS 1
OTHOCHUTECJIbHAA BJIAKHOCTDb

80

Penrenue 3agau

81

TBépnoe teno. Kpucrannuueckue n
aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB
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[InaBienue u Kpucrayuiu3anus. Y aeiabHas

82
tertoTa riasiieHus. Cyoaumanus
Hedopmanuu TBEpIOTO Tena. Pactskenue

83 u ckarue. Casur. Monyns FOnra. TIpenen
yrapyrux aedopmaruii
TermioBoe pacliupeHne KUIKOCTEN U

84 TBEPABIX T€J. AHTAPMOHHU3M TEILJIOBBIX
KoJieOaHUM YaCTHI] BEIIECTBA

85 [Ipeobpa3zoBanue sHEPTUH B Pa30BBIX
nepexojiax

86 VYpaBHeHue TerIoBoro 6anaHca

87 Pemenue 3anau
[ToBepxHOCcTHOE HaTsIKEHUE. KanmiisapHbie

88 sABJEHU. J{aBieHue 1Mo UCKPUBJIEHHON
MTOBEPXHOCTBIO )XUAKOCTH. PopMyna
Jlamnaca
O00011eHNEe U cUCTEMATU3ALMs 3HAHUHN 110

89 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA.
®da3oBbIe IEPeXoibl"

90 KonrponbHas padora no Teme "ArperaTHble
cocTosiHMS BemlecTBa. Da3oBbie MEepexo bl
DJieKTpU3alus T U €€ MPOsBICHUS.

91 Onextpuueckui 3apsia. JBa Buna
AIEKTPUUECKUX 3apsaoB. [I[poBoaHUKH,
JIM3JIEKTPUKH U MTOITYITPOBOTHUKHU

92 DJieMeHTapHbII 2JEKTPUUECKUN 3apsia.
3aKOH COXpaHEHUs AIEKTPUIECKOTO 3apsaa

93 Bsaumopencrtaue 3apanoB. Toueunsle
3apsiabl. 3akoH Kynona

94 Pemenue 3amau

95 Dnekrpudeckoe noje. Ero geiicTBue Ha
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SJICKTPHUYICCKUC 3apAabl

Hampsx€HHOCTB 2JIEKTPUYECKOTO MOJIS.
[Tpo6uslit 3apsia. JInHuKM HAPSHKEHHOCTH

% AMEKTPUIECKOTO 1moJIsi. OTHOPOTHOE
AIEKTPUIECKOE T0JIe
[ToTeHIMaTBHOCTD JIEKTPOCTATUICCKOTO

97 oyist. Pa3HOCTh IMOTEHIMAIOB U
HaTPsDKCHUE
[ToTeHnmanpHass SHEPrys 3apsiia B

98 ANEKTpOCTaTHYECKOM mosie. [loTeHmnman
AIEKTPOCTATUYECKOTO OISt
CBs13b HANPSDKEHHOCTH TIOJISL U Pa3HOCTH

99 MOTEHIIMAJIOB ISl DJIEKTPOCTATUIECKOTO
TOJIst

100 HpHHUan CYTIEPIIO3UIIHH DJICKTPHYCCKUX
noJiei

101 Pemenue 3amau

102 ITone Toueunoro 3apsana. [lone paBHOMEPHO
3apsHKeHHOU cephl
[Tone paBHOMEPHO 3apsHKEHHOTO 0 00BEMY

103 mapa. [Tose paBHOMEpHO 3apsKEHHOM
OECKOHEYHOM TIIOCKOCTH

104 [TpOBOJHUKH B JIEKTPOCTATHIECKOM TIOJIE.
YcnoBue paBHOBECUS 3apsI0B

105 JIM3IIEKTPUKHY Y TIOTYITPOBOTHHUKY B
ANEKTPOCTATUYECKOM TOJIE
Konaencarop. 91eKTpoEMKOCTb

106 KOHJIEHCATOPa. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOPa

107 [TapamienpHOE COEAMHEHNE KOHIEHCATOPOB

108 ITocnenoBarenbHOE COETUHEHNE
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KOHACHCATOPOB

109 DHeprust 3apsHKEHHOT0 KOHACHCATOpa 1

110 Pemenue 3amay 1

111 JIBr>KeHUE 3apsiKEHHOW YaCTHILIbI B 1
OJTHOPOJTHOM 3JICKTPUYECKOM T10JIe

112 Pemrenue 3amau 1

113 O00011eHNEe U cUCcTEMATU3ALMs 3HAHUN 110 1
TeMe "DiekTpuueckoe nose"

114 'I'<OHTp0J'II>HaSI pabora no Teme 1

Onexrpuueckoe mnoie"

Cuia Toka. IlocTosIHHBIN TOK. Y CI0BUSA

115 CYILLECTBOBAHMSI IOCTOSIHHOTO 1
AIEKTPUIECKOTO TOKA

116 HcTtounuku Toka. Hanpspkenue u 91C 1

117 3akon Oma J1st y9acTKa Ieu. 1
DNeKTpUUeCKOoe COMPOTUBICHUE
3aBUCUMOCTB CONPOTUBIICHUS OJTHOPOTHOTO

118 MPOBOJHMKA OT €T0 JJIUHBI U TUIOMIATN 1
MIOTIEPEYHOTO CEUCHHUS

119 YaenbHOE COMPOTUBIICHHUE BEIECTRA. 1
Pemenne 3amaq

120 [TocnenoBarensHOE, MapalIeIbHOE, 1
CMENIaHHOE COSIMHECHIE TPOBOTHUKOB

191 Pacuér pa3BeTBIEHHBIX DJICKTPUUECKUX 1
neneit. [Ipaswna Kupxroda

122 Pemenue 3amay 1

123 Pabora aekTpudeckoro Toka. 3akoH 1
Jlxoyna —Jlenna

124 Pemenue 3agau 1

195 MOIIHOCTB AIEKTPUUECKOTO TOKA. 1

TemoBas MOIIHOCTD, BBIACIICMAs Ha
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pesucrope

126 Pemenwne 3amau 1

197 OJIC 1 BHyTpEHHEE CONPOTUBIICHUE 1
HUCTOYHUKA TOKA

128 3axon OMa i MOJIHOM (3aMKHYTOI) 1
AJIEKTPUYECKON LN

129 Pemenue 3amay 1

130 MoIHOCTh UCTOYHUKA TOKA 1

131 KopoTtkoe 3ambIkaHne 1

132 KonzaeHncarop B Lielu NOCTOSIHHOT'O TOKA 1

133 Pemenue 3amau 1

134 Pemenue 3angau no reme "[locTostHHBIN 1
AIEKTPUIECKUN TOK"

135 Penrenue 3agaud mo treMme "IloCcTOSHHEIN 1
AIEKTPUIECKUN TOK"

136 Pemrenne 3agau mo treme "I1oCcTOSHHBIN 1
AIEKTPUIECKUN TOK"

137 O00011eHNE U cUCTEMATU3ALMs 3HAHUHN 110 1
teMe "[1oCTOSIHHBIN neKTpUYeCKUil TOK"

138 KonTponbHas pabota no teme 1
"ITocTOSIHHBIN ANIEKTpUYECKUil TOK"
DnekTpuyueckas MPoBOAUMOCTD PA3IUYHBIX

139 BEIIECTB. DIIEKTPUYECKUI TOK B METaJLIAX. 1
CBepXIpoBOIUMOCTh
DIEeKTPUYECKHI TOK B pacCTBOPax U

140 pacriaBax JIeKTpouToB. 3akoHbl Dapanes 1
JUISL DJIEKTPOIIN3a

141 DJIeKTpUUECKUH TOK B razax. [lma3zma 1

142 DNEeKTPUUECKHUM TOK B BAaKyyMe. 1
Bakyymabie TpruOOpsI

143 DNIEeKTPUYECKUM TOK B IOJTYIPOBOJHUKAX 1
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144

[ToaynpoBOIHUKOBBIE TPHUOOPEI

145

@U3NYECKUM IPAKTUKYM II0 TEME
"N3mepeHune cuibl TOKA U HAPsSHKEHUS B
L[ENU MOCTOSIHHOT'O TOKa MPHU MOMOIIN
AHAJIOTOBBIX U IU(POBBIX U3MEPUTETBHBIX
npubopoB" nin "3HakoMCTBO ¢ LU(pOoBOH
nabopatopueii o ¢pusuke. [Ipumeps
U3MEPeHUsT GPU3NIECKUX BEITMUUH MIPH
MOMOIIIM KOMITBIOTEPHBIX 1aTYUKOB"

146

@U3NYECKUI PAKTUKYM II0 TEME
"M3y4eHre HEpaBHOMEPHOTO IBUKEHUS C
LEJIbIO ONIPEAEICHUSI MTHOBEHHOM
cKopocTH"

147

PU3NYECKUI PAKTUKYM II0 TEME
"M3MepeHue yCKOpEeHHUs IIpU
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JBHKEHHUHM 110 HAKIIOHHOW MJIOCKOCTH" MITH
"UccnenoBanre 3aBUICUMOCTH ITYTH OT
BPEMEHM NIPH PABHOYCKOPEHHOM
JIBUOKEHUN"

148

DU3NYECKUM IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHUs CBOOOHOTO
najgeHusa" win "M3yyeHue ABUKEHUS Telna,
OpOILIEHHOT0 rOPU30HTAIBHO"

149

Ou3nyecKuil MPaKTUKYM 110 TEME
"N3yueHne IBMKEHUS TeJa IO OKPY>KHOCTH
C IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO" WIIN
"HccinenoBanre 3aBUCUMOCTH MEPHOJIA
oOpaleHnss KOHMYECKOro MasiTHUKA OT €ro
napameTpoB"

150

Ou3nyecKuil MPaKTUKYM I10 TEME
"N3MepeHue paBHOACHCTBYIOIIEH CUITBI
IpY JABMXKEHUH OpyCcKa M0 HAKJIOHHON

53




miockocTH" win "[IpoBepka runoTesbl o
HE3aBHCUMOCTH BPEMEHU JIBU)KEHUS Opycka
10 HAKJIOHHOH IJIOCKOCTH Ha 3a/1aHHOE
paccTosiHue OT €ro Macchl”

151

PuU3nYeCKU IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTHU CHII
YIPYTOCTH, BOZHUKAIOIINUX B MPY>KUHE U
pe3nHOBOM 00paslie, oT ux aedopmanun’
wM "M3ydeHne NBUKEHUS CUCTEMBI TEIL,
CBSA3aHHBIX HUTBIO, IEPEKUHYTON yepes
n€rkuit 6710K"

152

@U3NYECKUI PAKTUKYM II0 TEME
"N3mepenue koapduimenTa TpeHus 1no
BEJIMUMHE YIJIOBOT0 KO3 puirienTa
3apucumoctu Frp(N)" wu "UccnenoBanue
JBHKEHHs OpyCcKa M0 HaKJIOHHOM
TUIOCKOCTH C IEPEMEHHBIM KO3 UIIMEHTOM
Tpenus" i "M3ydeHue nBUKEHUS Tpy3a
Ha BaJly C TpeHHEM"

153

PU3NYECKUI PAKTUKYM II0 TEME
"HccnenoBaHue yCIOBUN paBHOBECHS
TBEPAOTO TejIa, UMEIOIIEr0 OCh BpalieHus"
nu "KoHcTpyHpoBaHMe KPOHIUTEHHOB U
pacuér cui ynpyroctu" win "M3yuenue
YCTOMUYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO
I0maAs Onopsl"

154

OU3NYECKU IPAKTUKYM I10 TEME
"U3MepeHune uMirysabca Tesa mno
TOopMO3HOMY IIyTu" My "M3mepeHue cuiisl
TATH, CKOPOCTU MOZEIH 3IEKTPOMOOUIISL U
MOIIHOCTH cuiibl TAru'" uinm "CpaBHeHue
WU3MEHEHHUS UMITyJIbCa Tejla C UMITYJIECOM
cuibl" nin "HcciienoBaHue coXpaHeHUs!
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UMITYJIbCA TIPU YIPYTOM B3aUMOAEHCTBUM"
win "M3MepeHre KUHETUYECKON SHEPrun
TeJa 10 TOPMO3HOMY IyTH"

155

@U3NYECKUM PAKTUKYM II0 TEME
"N3y4eHne n30TEpMHUUYECKOTO IpoLiecca
(peKoMeH0BaHO HCIIOIb30BaHHE
udpoBoit 1aboparopun)" unn "NU3yueHue
n30X0pHOro npouecca” wiu "M3yuenue
u3o0apHoro npouecca" nin "[IpoBepka
ypaBHEHUS COCTOSTHUS"

156

Ou3nyecKuil MPaKTUKYM I10 TEME
"N3mepenue yaenbHON TenaoéMKocTU" Uit
"UccneqoBanue npoliecca OCThIBaHUS
BemectBa" win "VccienoBanue
aguabatHoro mporecca" unu "Uzyduenue
B3aUMOCBSI3U YHEPTUU MEKMOJICKYIIPHOTO
B3aUMOJICICTBUS U TEMIIEpaTyphbl KUIICHUS
JKUIKoCcTe"

157

PU3nYECKU IPAKTUKYM I10 TEME
"N3yueHne 3aKOHOMEPHOCTEN NCTTapEHUs
)kuakoctei" unum "M3Mepenue ynenbHOU
TEIUIOTHI TU1aBieHus Jbpaa" unu "N3yuenue
CBOICTB HACBIIIEHHBIX apOB" UIn
"U3mepenue abCOMOTHON BIAKHOCTH
BO3/lyXa M OLIEHKA MacChl IapoB B
nomenieHun". Usmepenue kodddunreHTa
MOBEPXHOCTHOTO HATSKEHUS

158

OU3NYECKUI TPAKTUKYM I10 TEME
"HaOxroieHue npeBpaiieHus YJHepruu
3apsHKEHHOI0 KOHJIEHCATOpa B SHEPTUI0
u3nyyeHus ceetoquona’ nwiu "M3ydenne
IPOTEKAHUS TOKA B IENH, COAEpIKALIEH
KoHJeHcarop" win "Pacnipenenenue
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Pa3HOCTH MOTEHIMATIOB (HAMPSKEHHUS) TIPU
MOCIEI0BAaTEILHOM COSIMHEHNH
KOHJIEHCAaTOPOB"

159

@U3NYECKUM PAKTUKYM II0 TEME
"HccnenoBaHue CMEIIAHHOTO COSTMHEHUS
pesuctopoB" uin "M3mMepenue ynenbsHOoro
COTPOTHUBIICHUS TPOBOJTHUKOB" HITH
"UccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT
HATIPSDKEHUS 1151 JTaMITbl HaKaTHBaHHs"

160

@U3NYECKUI PAKTUKYM II0 TEME
"Habmronenue anektponuza’ uim
"N3mepeHnue 3apsiia OTHOBAJIEHTHOTO HOHA"
w "HccnenoBanue 3aBUCUMOCTH
CONPOTUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIIEpHOM XapaKTepUCTHUKH auozaa"

161

PesepBHrlit ypok. O6001ICHNE 1
CHUCTeMaTH3allHs 3HAHUH 110 TeMe
"KunemaTtuka"

162

PesepBubIil ypok. O60011eHIE 1
CUCTeMaTH3allHsl 3HAaHUI 110 Teme
"lunamuka"

163

PesepBHblii ypok. O60011IeHNE 1
cucreMaru3anus 3HaHui o teme "Cratuka
TBepAaoro tena"

164

PesepBubIit ypok. O6001IeHIE 1
CUCTEMAaTHU3aLMs 3HAHUHU 110 TeMe "3aKOHEI
COXpaHEeHMsI B MeXaHHUKe"

165

PesepBHblit ypok. O60011IeHNE 1
cucTeMaTrn3anus 3Hanuii mo reMe "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKO# Teopun”

166

PesepBHEIit ypok. O600IICHHE 1
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CHUCTEMATH3aLIMA 3HAHUHN 110 TEME
"Tepmonunamuka. TernaoBpie MAIUHbI"

Pezepnblil ypok. O600111eHNE U
CHCTEMAaTH3aIMA 3HAHUH 110 TEME
"ArperaTtHble COCTOSIHUS BEIIECTBA.
dazoBble nepexobl"

167

PesepBHblii ypok. O600111€HNIE 1
168 cUCTEMATH3AIMs 3HAHUH 10 TEME
"DnekTpuueckoe nose"

PesepBubIil ypok. O600111eHIE 1
169 CUCTeMAaTHU3alHsA 3HAHUH 110 TEME
"ITocTOSIHHBIN ANIEKTpUYECKUI TOK"

PesepBHbIil ypok. O6001IcHIE 1
170 cucreMarusanus 3HaHui o reme "Toku B
pa3IMYHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16
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11 KVIACC

KoinuecTBo yacos DJIeKTPOHHbIE
[1]
Jljfﬂ Tema ypoka Beero Kontpoabnbie | IlpakTnueckue i[;;jenuﬂ :)lg[()l:ll;((:l:;reeﬂbﬂble
padoThbI padoTsbI pecypebi
B3aumojielicTBUE TOCTOSITHHBIX MAarHUTOB U
1 MIPOBOJHHUKOB C TOKOM. MarHuTHOE MoJe. 1
['unore3a Amnepa
Bekrop maruutHoi uaaykuuu. [Ipunaimn
2 CYNEPNO3UIIMU MarHUTHBIX TToJeH. JInHun 1
MarHUTHON UHITYKIIUU
3 MarsuTHO€ 10JI€ IPOBOJHUKA C TOKOM. 1
OneIT Dpcrena
4 Cuna AmMniepa, €€ HanIpaBJIEHUE U MOAYJIb 1
5 Pemenue 3amay 1
6 [Tpumenenune 3akoHa Amrmepa. 1
DNeKTpOU3MepUTENbHbIE TPUOOPHI
Cuna JlopeHiia, e€ HampaBIeHUE U MOIYIb.
7 JIBrkeHne 3apsyKeHHON 4acTHLBI B 1
OJTHOPOJHOM MAarHUTHOM II0JIe
8 Pemienue 3amau 1
9 Pa6ora cunsl Jlopenia 1
10 Pemenwe 3amau 1
11 MarsauTtHoe 1oJie B BEeIIECTBE. 1
deppoMarHeTHKY, rmapa- U JHaMarHeTHKH
12 OcHoBHBIE CBOMCTBa (heppOMarHeTUKOB. 1
[Tpumenenue GpeppoMarHeTHKOB
13 Pemenue 3amay no teme "Marautsoe moJe" 1
14 Pemenue 3amau no treme "MarautHoe moje" 1
15 SIBIeHUE IEKTPOMAarHUTHON MHAYKIIHH. 1
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IToTok BCKTOpPa MarHuTHOM WHAYKIOUN

16 O1C naayKIuu 1

17 3aKOH 3JICKTPOMarHuTHOW UHIYKIIUU 1
Qdapanes

18 BuxpeBoe anekrpuueckoe noine. Toku Dyko 1

19 OJ1C uHAYKIMH B IBHXKYITUXCS 1
MTPOBOJTHUKAX

20 Pemenue 3agau 1

21 [IpaBuiio Jlenna 1

29 WNupyktuBHOCTH. KaTyika MHIYKTUBHOCTH 1
B LI IIOCTOSSHHOI'O TOKa

23 Asnenue camounaykuuu. 3JC 1
CaMOWHTyKITHH

24 DHeprus MarHUTHOTO TOJIS KaTYIIKH C 1
TOKOM. DJIEKTPOMArHUTHOE TI0JIe

25 Pewenue 3amay 1

26 O0001Ienne U cucTEMAaTH3alHs 3HAHUH 110 1
Teme "DnekTpoaruHamMuka”

27 'I'<0HTpOJIBHaSI pabora 1o Teme 1

DJIEKTpOAMHAMUKA"

28 Koneb6arensHas cuctema. CBOOOIHBIE 1
KojeOanus. ['apMoHnYecKre KoJeOaHms

29 KuneMaTtnueckoe u JTMHAMHYCCKOE 1
OITMCaHKE KOJeOaTEIbHBIX JBHKECHUI
DHepreTudeckoe onucanue. BeiBog

30 JTUHAMHUYECKOTO OMMCAHUS TAPMOHHYECKUX 1
Kosie0aHU U3 UX SHEPreTHIECKOrO U
KHHEMATHYECKOI'O OMMHUCAHUS

31 Ammuutyzaa u ¢daza KonebaHui 1

30 [lepuon n wactora konebanuit. [lepuos 1

MAaJIbIX CBOOOIHBIX KOJIEOaHUN
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MaTeMaTn4eckoro MastHuka. [lepuon
CBOOOAHBIX KOJIEOaHU PYKUHHOTO
MasiTHUKA

3aryxaroiue Konebanus. BelHyX1eHHbIE

33 1
konebOanus. Pe3oHaHc

34 ABTOKOJICOAHUS 1

35 Pewmenue 3amay 1

36 Ypoxk-koHpepeHnus "MexaHndecKkue 1
KoJieOaHUsI B My3bIKQJIbHBIX HHCTPYMEHTaX"

37 O060061IeHNe U CUCTeMAaTH3aIHs 3HAHUN T10 1
teme "MexaHndeckue Koneoanus"

38 DNeKTPOMAarHUTHBIE KOJICOaHMUS. 1
KonebaTenpHbIi KOHTYD
®opmyina Tomcona. CBsi3b aMILTUTY b

39 3apsi/ia KOHJICHCATOpa ¢ aMIUIUTYI0M CHITBI 1
TOKa B KOJICOATEIILHOM KOHTYpE

40 3aK0H COXpaHEHUs YHEPTHH B HJI€ATbHOM 1
Kose0aTeIbHOM KOHTYpE
3aTyxaromue 3J1eKTPOMarHiTHbIE

41 KosiebaHus. BeIHyX1eHHBIE 1
AIIEKTPOMAarHUTHBIE KojeOaHus

42 IlepemenHsIil TOK. Pe3uctop u koHnencarop 1
B LIETIH TIEPEMEHHOT0 TOKa

43 Karymika "HIyKTUBHOCTHU B LIENTU 1
MIEPEMEHHOT0 TOKa

44 3akoH OMa 11l JIEKTPUYECKON LENn 1
MEPEMEHHOT0 TOKa
MOoIHOCTh NEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U I€HCTBYIOIIEE 3HAUEHUE 1
CHWJIBI TOKA U HATIPSKEHUS

46 Pe3oHaHC B 2JIEKTPUYECKON TSN 1
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47 Pewenue 3amay 1
Nneanwsubiif Tpanchopmatop.

48 [TpousBoACTBO, Iepeaaya u NoTpedieHne 1
AIEKTPUYECKON SHEPTUU
DKOJIOTUYECKHE PUCKU TPU TPOU3BOJICTBE

49 anekTposHeprun. KynbTypa ncnoib30BaHus 1
AIEKTPOIHEPTHH B MOBCEAHEBHOM JKU3HH

50 Pemenue 3anau 1

51 Pemenue 3amay 1

52 O06o01IeHre U cucTeMaTU3alusl 3HAHUH 110 1
TeMe "DIeKTpoOMarHuTHbIC KojieOaHus"

53 Mexanudeckue BOIHbL. XapaKTepUCTUKHU 1
MEXaHUYECKHUX BOJIH

54 CBoiicTBa MEXaHHMYECKUX BOJH 1

55 3ByK. XapaKTepUCTUKH 3ByKa 1

56 Wudpazpyk u YIBTPa3sBYK. [lTymoBoe 1
3arps;3HEHUE OKPY)KAIOIIEH CpeIbI

57 Pewenue 3amay 1

58 DJNeKTpOMarHuTHBIC BOJHBI. 3mydeHne 1
ANEKTPOMATrHUTHBIX BOJH

59 DHeprust NEKTPOMArHUTHBIX BOJIH. 1
CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH
[IIkana 31€eKTPOMarHUTHBIX BOJIH.

60 [TpumeHeHre PeKTPOMArHUTHBIX BOJIH B 1
TEXHHUKE U OBITY
[TpuHIUIIBI PAANOCBA3U U TEICBUACHHUS.

61 Panuonoxamus. DneKTpoMarHuTHOE 1
3arpsi3HEHUE OKpYXKaloUIei cpebl

62 KOHTpOJI'{)HaSI pabora o Teme "Konebanus 1
Y BOJIHBI

63 Caert. 3aKOH PSIMOJTUHEIHOTO 1
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pacupoCTpaHCHUs CBETA

Pemenne 3aa4 Ha MPUMCHCHUC 3aKOHA

64 MPSIMOJIMHEIHOTO PacpOCTPaHEeHHsI CBETa .

65 Otpaxxenue ceta. [Lmockoe 3epkaiio. 1
Cdepuueckoe 3epkaio
[Ipenomiienue cBeTa. AOCOTIOTHBINA U
OTHOCHUTEIbHBIN MOKAa3aTeNb MPEIOMICHHUS.

66 [TomHOE BHYTpPEHHEE OTPAKCHHE. 1
[IpenenbHbIN Yo MOJTHOTO BHYTPEHHETO
OTpaKEHHS

67 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB 1
OTPaKEHHS U TIPEJIOMIICHUS CBETa

68 Xon nydeit B mpusme. Jlucniepcus ceera. 1
CnoxxHbIl cocTaB Oenoro ceta. Lpet

69 JIunzpel. @OKyCHOE pacCTOSTHUE U 1
OIITHYECKAsi CHJIA JINH3BI

70 [TocTpoenune n300pakeHU B JIMH3aX U UX 1
cUCTEMax. YBEJIMYCHUE JINH3BI
Pemenue 3aga4 Ha mocTpoeHue

71 n300pakeHui, NOTYy4aeMbIX C TOMOIIIBIO 1
JIUH3

72 ['11a3 xak ontruyeckas cucrema 1

73 Pemenne 3amad. [penensr npUMEHUMOCTH 1
Tr€OMETPHUYECKON ONTHUKH

74 CKopocTb CBETa U METO/IbI €€ U3MEPEHUs 1

75 Jucnepcus ceeta 1

76 WnTepdepennus cera 1

77 KorepeHnTHbIe HCTOYHUKU. Y CTIOBHS 1
HAO0JIIOIEHUS] MAKCUMYMOB U MUHHMYMOB

78 Pemenue 3amay 1

79 [Tpumenenue naTEpPEpeHINN 1
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80 Judpakims cBeta 1

81 JludpakuonHas pemeTka. Y cIoBue 1
HaOJII0ACHNUS TJIaBHBIX MAKCUMYMOB

82 Pemenue 3anau 1

83 ITonepeyHOCTh CBETOBBIX BOJIH. 1
[lospusanus ceera

84 Pemenue 3amay 1

85 CBeToBBIE SIBJICHUS B IPUPOJIE 1

86 O060011IeHNEe U CUCTEMATU3ALMS 3HAHUHN 110 1
teMe "OnTtuka”

87 KontponbHas pabota nmo teme «OnTuka» 1
I'paHu1IbI TPUMEHUMOCTH KJIACCHUECKON

88 MEXaHUKHU. 3aKOHBI AIEKTPOJUHAMUKA U 1
IPUHIUI OTHOCUTEIBHOCTH

89 [locTynaTel cienaIbHON TEOPHUH 1
OTHOCHUTEJIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON NHTEPBAJ.
IIpeoGpasoBanus Jlopenna. Ycinosue

90 npUIHHHOCTH. OTHOCUTEIFHOCTh 1
OJTHOBPEMEHHOCTHU. 3aMeJlJICeHHEe BPEMEHH U
COKpAIlleHUEe JTHHBI

91 DHeprust U UMILYJIbC PEISITUBUCTCKON 1
JaCTHUIIBI

92 CBsI3b Macchl C HEPrUel U UMITYIbCOM 1
PENATUBUCTCKOM YaCTUIBI. DHEPTHSI TOKOS

93 PaBHOBECHOE TEMIOBOE U3ITyYeHHE 1

94 3akoH cmenienus Buna 1

95 I'unote3a M. [Tnanka o kBantax. OTOHBI 1

96 DHeprusi 1 UMIyJbC GOTOHA 1

97 dorordpdext. Onwitel A. I'. CroneTona. 1

3akonsl potodddexra
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VYpaBHeHue DiiHmTeitHa 11 GoTorPdexTa.

%8 "Kpacnas rpanuma" ¢poroaddekra

99 JlaBnienue cBeta. OnbiTel [1. H. JIeOenena

100 BomHOBEIE CBOMICTBA YaCTHIL
Bosnnbl ge bpoins. JnuHa BoJaHBI e

101 Bpoiins u pazmepst 0051acTH JTOKaIU3aUN
JBUKYIIEHCS YaCTHUIIBI

102 KopnyckynsipHO-BOJIHOBOH 1yann3m

103 Jludpakius 21eKTPOHOB Ha KPUCTAJIAX
Crenuguka u3MepeHuid B MUKPOMHUPE.

104 CooTHollIeHUs HEOTIPEACIIEHHOCTEN
I'eitzenOepra

105 Pemenwue rpaduueckux 3amaaq

106 Pemenue pacu€THbIX 33124
Kontponbnas pabota mo temam: "OCHOBBI

107 CTQO", "KopnyckynsipHO-BOJTHOBOU
JTyanu3m"

108 OnbITHI IO UCCIEOBAHUIO CTPOCHHUS aTOMA.
[Tnanerapnas monens aroma Pesepdopaa

109 Iloctynatel bopa

110 Bunel criektpoB. CriekTp ypoBHEN 3HEPTUU
aToMa BOJIOpoJa

111 CrioHTaHHOE ¥ BBIHYKICHHOE U3TyICHHE
cBeTa

112 Jlazep
Hyxnonnas moxens sapa ['elizenbepra-

113 NBanenko. 3apsi 1 MacCoOBOE YUCIIO sAIpa.
Mzotomnbl. PagnoakTMBHOCTH
3aKoH paJiMOaKTUBHOTO pacnaaa. CBolicTBa

114 MOHM3UPYIOLIETO U3lydyeHus. Biusnue

PAaaAOAKTUBHOCTH HA )KUBBIC OPraHU3MBbI.
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Jo3zumerpus

115

DHeprus cBA3U HyKJIOHOB B siape. S aepHble
cuibl. Jleekt macchl siapa. SnepHble
peakimu. Snepabie peaktopsl. [Ipobiemsbr
YIPABIIIEMOI0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCIIEKThl Pa3BUTHS I1€PHOMN
JHEPIeTUKHU

116

Mertoasl perucTpaluy U UCCIIEI0BAHNS
3JIEMEHTapHbIX YacTull. OyHIaMEeHTaJIbHbIC
B3aUMOJECHCTBUA. baproHbI, ME30HBI U
nentoHsl. [Ipencrasnenue o CrangapTHOM
mozenu. KBapk-riarooHHas MOAeIb aipOHOB

117

®dusuka 3a npenenamu CtaHnapTHON
Moaenu. TéMHas Matepust 1 TEMHAs
sHeprus. EnuHCTBO pu3nueckoil KapTHHBI
MHpa

118

Dtanbl pa3BUTUS ACTPOHOMUU. 3HAUCHHE
aCTPOHOMHU

119

[TpuMeHUMOCTH 3aKOHOB (DU3UKU TS
0OBSICHEHUS IPUPOJIBI KOCMHYECKUX
00BEKTOB. MeToIbl aCTPOHOMUYECKUX
HACCIEIOBaHUH

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIBI,
paIuoTENeCKOIbl, BHEATMOC(hepHast
aCTPOHOMHS

121

Bun 3Bé3nH0r0 Heba. Co3Besnus, spKue
3BE3/1bl, TUIAHETHI, UX BUJIUMOE JBIKCHHE

122

Comnneunas cucrtema. Comaite. ConHeunas
akTUBHOCTh. McTounuK sHeprun CoJIHIIA U
3BE3]

123

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKH.
Jlnarpamma "ceKTpajgbHbINA KJIAcC —
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CBETUMOCTD"

124

3Be3bI IIIaBHOH IT0C/IEA0BATEILHOCTH

125

Bnytpennee crpoenue 38€31. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBostouny CoJiHIA U 3BE3/1. DTallbl )KU3HU
3BE3]

126

Mneunsiii [lyTe — Hama ["anaktuka. Tunst
rajakTuk. YEpHbIE ABIPHI B sIpax ralakKTHK

127

Bcenennas. Paciiupenne Beenennoit. 3akoH
Xab606ma. Teopust bonbioro B3pbIBa.
PenukToBoe uzny4yeHue

128

MacmraOHas cTpykrypa Beenennoii.
MeTtaranakTruka

129

Hepeménnsie npo0aeMbl aCTPOHOMUHU

130

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnemoBaHue MarHUTHOTO IT0JIS
IMIOCTOSIHHBIX MarHUTOB" MJIN
"HccnenoBaHue CBOMCTB
dbeppomarnetrukoB" win "HcciaenoBanue
JEUCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

@U3NYECKUM IPAKTUKYM 110 TEME
"Usmepenue cunbl Amniepa" wim "M3ydyenue
3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA"
i "OnpeneneHre MarHuTHOW UHAYKITUU
Ha OCHOBE U3MepeHMsl cuibl Amnepa”

132

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnemoBaHuE SBICHUS
AJIEKTPOMArHUTHON MHAYKIIUK" WU
"OnpeneneHue MHAYKIIMA BUXPEBOTO
MarHUTHOTO MOJIA"

133

PuU3HYECKUM IPAKTUKYM 110 TEME
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"UccnenoBanue sBIEHUA CAMOUHIYKIUN"
i "COopKa MOJIENH HIIEKTPOMArHUTHOTO
reHeparopa"

134

@U3HYECKUI IPAKTUKYM II0 TEME
"N3mepenue neproaa cBOOOTHBIX
KOJIeOaHUN HUTSHOTO U TIPYKUHHOTO
MasTHHUKOB"

135

@U3HYECKUI IPAKTUKYM II0 TEME
"[IpeoOpa3oBaHue 3HEPruM B MPYKUHHOM
MasTHUKE"

136

OuU3NYECKUl MPAKTUKYM I10 TEME
"UccnenoBanue mepeMEeHHOTO TOKa Yepe3
IIOCJIEZIOBATEIBHO COEINHEHHBIE
KOHJIEHCATOP, KaTYIIKY ¥ pe3ucTop' Uin
"HccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIETIH [IEPEMEHHOI0 TOKa"

137

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHne napameTpoB 3BYKOBOW BOJIHBI"

138

PU3NYECKUN IPAKTUKYM I10 TEME
"U3mepenue nokasaTesis npejoMICHUS
crexna" i "[lonydyenne n3oopakeHus B
CUCTEME U3 IJIOCKOTO 3epKajia U JIUH3bI"

139

@U3NYECKHUIl MPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
pacCTOSTHUSA OT BelIecTBa (Ha MpUMepe
xuakux JuH3)" i "M3mepenue
(OKYCHOTO PacCTOSTHUS PaCCEUBAIOIIUX
JuH3"

140

OuU3nYECKUil MPAKTUKYM I10 TEME
"Habmonenue nudpakuuu, uHTephepeHIIn
U noJisipU3anuu ceera”

141

PU3HYECKUI IPAKTUKYM II0 TEME
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"OnpeneneHue UMITyJIbCa U SJHEPTUH
PENATUBUCTCKUX YacTHIl (1o GoTorpadpusm
TPEKOB 3apsKEHHBIX YaCTUI] B MATHUTHOM
nosie)"

142

OuU3UYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM [lnanka Ha
OCHOBe uccienoBanus Gorospdexra” win
"HccnemoBanue 3aBUCUMOCTH CHIIBI TOKa
Yyepe3 CBETOAMO/]] OT HANPSKEHUs "

143

@U3HYECKUI IPAKTUKYM I10 TEME
"HccnenoBaHue CeKTpa pa3peKEHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocrostHHOM Punbepra"

144

@U3HYECKUI MPAKTUKYM I10 TEME
"HccnenoBanue paanoakTUBHOTO (OHA C
WCTOJIb30BAaHUEM JO3UMETpPA" WU
"N3y4yeHne noraomieHus: 6era-4acTuil
amoMuHuEeM"

145

DU3NYECKUN IPAKTUKYM I10 TEME
"HaOnronenus 3BE31HOro Heba
HEBOOPYKEHHBIM IJIa30M C UCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN JIs
OIpeJIeIICHUS TTOJI0KEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3us CeBepHOro MoyIapus U SpKue
3BE31p1" win "HabmroneHus B TeNECKOIl
JlyHbl, IUTAHET, TYMAHHOCTEHN U 3BE3IHBIX
CKOIuIeHuin"

146

O06001IcHNE U CHCTEMATH3aLMs 3HAHHUIA.
Ponb ¢usuku u actpoHomuu B
3KOHOMUYECKOM, TEXHOJIOTHYSCKOM,
COIMAIBHON 1 ATUYECKOH chepax
JIeSTCIIbHOCTH YeJIOBEKa
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147

O06o011eHre U cucTeMaTu3alys 3HaHUH.
Porne 1 MecTO GU3MKHM M ACTPOHOMUH B
COBPEMEHHOM Hay4YHOH KapTHHE MHUpa

148

O00011IeHNE U CUCTEMATU3aIMs 3HAHUN.
Ponb pusnueckoii Teopun B GOpMUPOBAHUN
Mpe/ICTaBICHUH 0 GU3NYECKON KapTHHE
MUpa, MECTO (PU3MUECKON KapTUHBI MHpa B
o01IeM psily COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX NPEJCTABICHUN O IPUPOAE

149

O000611IeHNE U CHCTEMATH3aIMs 3HAHUH 110
Teme "Kunematuka"

150

O000611IeHNE U CHCTEMATH3aIMs 3HAHUH 110
Teme "Kunematuka"

151

O00011IeHNE U cUCTEMATH3AIM 3HAHUHN 110
teme "Iunammuka"

152

O000611IeHNE U CHCTEMAaTH3a1Ms 3HAaHUH 110
teme "Cratuka TBepaoro rena'

153

O0o0061IeHNe U cCTeMaTU3alus 3HAHUN IO
Teme "3aKOHbI COXpAaHECHUS! B MEXaHUKe"

154

O00011IeHNE U cUCTEMATHU3AIM 3HAHUHN 110
TeMe "OCHOBBI MOJIEKYISIPHO-KMHETHYECKOM
teopun"

155

O06001IeHNEe U CUCTEMATU3ALMS 3HAHUHN 110
teme "Tepmonunamuka. TernaoBbie
MAaIIuHb"

156

O06001IeHHE U CUCTEMATU3ALMS 3HAHUMN 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
da3o0Bble IEPEXObI"

157

O060011IeHNEe U CUCTEMATU3ALMS 3HAHUHN 110
TeMe "DiiekTpuueckoe nose"

158

O060011IeHNEe U cCUCTEMATU3ALMS 3HAHUHN 110
teMe "[loCTOsSIHHBIN 31eKTpUYECKUil TOK"
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159

O0o011eHre U cucTeMaTu3alusl 3HaHUH 110
teMe "ToKu B pa3nuyHbIX cpepax”

160

O00011IeHHE U CUCTEMATU3ALMS 3HAHUHN 110
Teme "MarautHoe moJe"

161

PesepBHelii ypok. O60011eHNE U
cHCTEMAaTH3allus 3HaHUH 110 TEME
"DJIeKTpOMarHuTHas UHAYKIus"

162

PesepBubiil ypok. O60061eHIE 1
cHUCTEMaTH3aIMs 3HAHHU 110 TEME
"Mexanndeckue konedanus"

163

Peseprubiil ypok. O6001eHIE 1
cUCTEeMaTH3allus 3HaHUM 110 TeMe
"DIeKTpOMarHuTHBIC KojiebaHus'

164

PesepBHeIit ypok. O000IICHHE 1
cucTeMaTH3allys 3HaHUM 110 Teme
"MexaHU4YeCKre U 3JIEKTPOMarHUTHbIE
BOJIHBI"

165

PesepBHsiit ypok. O600ICHHE 1
cucTeMaTu3anus 3Hadui mo reme "Onruka'

166

PesepBHelit ypok. O600ICHHE 1
cucTeMaTtu3anus 3HaHui 1o reMe "OCHOBEI
CcTO"

167

Peseprubiil ypok. O60061eHIE 1
CUCTCMaTu3anus 3HAHUH 110 TEME
"KopnyckyisipHO-BOJIHOBOM ayann3m"

168

PesepBHelii ypok. O600ICHNE 1
cucTeMaTtu3anus 3HaHui mo reme "dusuka
atoma"

169

Peseprubiil ypok. O6006meHIE 1
cucTemMaTu3alus 3HaHui no teme "duszuka
ATOMHOTO SIAPA U 3JIEMEHTAPHBIX YacTUIl'"

170

PesepBHelit ypok. O600ICHHE 1
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CHCTeMaTH3alus 3HaHUH 10 TeMe
"DnemeHThl acTpopu3UKH"

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOI'PAMME

170

16
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

» dusuka (B 2 vyactax), 10 knace/ I'enaenmreiin JI.O., bynatoBa A.A.,
Kopuunbser 1.H., Komkuna A.B.; mox penaknmeit Opiosa B. A., O6miecTBo ¢
orpann4eHHon oTBeTcTBeHHOCThI0O «BUHOM. JlaGopaTopus 3HaHUI»;
AxumonepHoe oburectBo «M3natensctBo «lIpocBerieHue»

» Gusuka (B 2 yactax), 11 knace/ l'engenmreitn J1.3., bynatoBa A A.,
Kopuunser U.H., Komkuna A.B.; non penakuueit Opiosa B.A., OGmiecTBo ¢
orpaHu4eHHoN oTBeTcTBEHHOCThI0O «BUHOM. JlaGopaTopus 3HaHUI»;
AxnmonepHoe obmiectBo «M3marenscTBo «IIpocBemnieHue»

» Gusuka (B 2 yactsax), 11 knace/ Yacts 1: 'enpeninreitn J1.9., Jux FO.U.;
noa peaakmuen Opiiosa B.A.; Yacte 2: I'ennenmreiin J1.9., Komkuna A.B.,
Jlerues I'.1., OO11€CTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « O]
MHEMO3UHA»

» dusuka, 10 kimace/ Kabapaun O.®., Opios B.A., 9Benuuk D.E. u npyrue;
noa penakueit [Tunckoro A.A., Kabapauna O.®., AkiimoHepHoe 00IIECTBO
«M3narenscTBO «IIpocBeenne»

» dusuka, 11 knacce/ KacesanoB B.A., O611ecTBO ¢ orpaHUYe€HHON
O0TBETCTBEHHOCTHIO «/I[PODAY»; AkumonepHoe odmectBo «M31aTenbcTBO
«IIpocselieHue»

» ®usuka, 11 knacc/ Kabapaun O.®., ['mazynos A.T., Opso B.A. u apyrue;
non penakiueit [Tuackoro A.A., Kabapauna O.®., AKImoHepHOE 00IIIECTBO
«M3parenscTBO «IIpocBenieHne»

e ®usuka. Mexanuka, 10 knacc/ Makumies I'.51., CunsikoB A.3., O01IecTBO ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA »; AKIIMOHEpHOE 00IIIECTBO
«M3marensctBO «lIpocBemenue»

» Gusuka. MonekynspHas ¢pusuka. Tepmogunamuka, 10 knace/ MsikuieB
I'.41., CunsikoB A.3., O011eCTBO ¢ OTPaHUUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe obuiectBo «M3narensctBo «IIpocBenieHue»

» ®uszuka. Onruka. KBantoBas pusuka, 11 kinacc/ Mskumies I'.5., Cunsikos
A.3., O611eCcTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»;
AxnmonepHoe obmiectBo «M3marenscTBo «IIpocBemnieHne»

» dusuka. Dnexkrpogunamuka, 10-11 kinaccesl/ Msikumes 1.5., CunskoB A.3.,
OO0111€CTBO C OTPaHUYECHHOM OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEpHOE
obmectBo «M3aaTenscTBO «IIpocBemieHue»

METOAUYECKUE MATEPHUAJIBI VIS YUYUTEJISA
* [IpumepHas mporpamma cpeaHero (IoJHOro) oouero 00pa3oBaHus Mo
¢uzuke 11t npouasHOro ypoBHA (mUchbMo JlemapTtaMeHTa rocy1apcTBEHHON

HOJUTHKYU B 00pa3oBanuu MuHHUcTepcTBa oOpa3oBaHus U Hayku Poccuu ot
07.07.2005 Ne 03-1263)
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* [Iporpamma o ¢pusuke ansg 10-11 kimaccop o011e00pa3zoBaTeIbHBIX
yupexzaeHuil (0a3oBblii U npoduibHbIN ypoBHH) (aBTOpHl B.C./laHIOMIEHKOB,
O.B.KopuryHoBa).

* VueOnuk I'.51. Msakumes, b.b. byxosues, H.H. Corckuit «®uzuka 10 knacc:
y4eOHUK /17151 00111e00pa30BaTENbHBIX YIPEKACHUMN: 0a30BbIN 1 MPOPUITHHBIHA
ypoBHU»,M.: «IIpocBemenue», 2010.

* Yuebnuk I'.5l. Mskumes, b.b. byxoBues, B.M. YUapyrun «®u3uka 11 knacc:
y4eOHUK /1J1s1 00111e00pa30BaTeNbHBIX YUPEKICHUHN : 0a30BbIN U MPODUITBHBIN
ypoBHU»,M.: «IIpocBemenue», 2010.

* PermkeBuy A.I1. COopauk 3anay no ¢usuke 11st 8-10 kmaccoB cpeqHeit
mKonbl. — 12-e uza.- M.: «IlpocBemnienuey, 1988

* Konrposnbusie padotel o ¢pusuke: 10-11 ki.: Ku. Jns yuurens /
A.E.Mapon, E.A.Mapos.- 2-e u3a.- M.: «[Ipocsemienuey, 2004

* JleMOHCTpaIIMOHHBIN SKCIIEPUMEHT 10 pu3nke B cpeaHeit mkose. Y. 1.
MexaHuka, MoneKyisipHas (pu3nka, OCHOBBI AnekTpoauHamMuku. [lon pen. A.A.
ITokposckoro. U3z 3-e.- M.: «IIpocsemienue», 1978

* OBeHuuk J.E. u ap. Meronuka npenogaBanusi (GU3MKU B CPEIHEN IIKOJIE:
Mexanwuka: [Tocobue mist yautens. 2-e u3fa.- M.: «[IpocBemenuey, 1986

* Kuppsanos A.Il., Kopuryno C.M. TepmonrHaMuKa U MOJIEKYJIsIpHAs
¢usuka.- M.: «IIpocsemenne», 1977

* 'mazynoB A.T., Hypmunckuii 1.W., [Tunckuii A.A.Meroauka
MpenojaBanusi PU3UKU B CPEIHEN IKOIe: DNEKTPOIMHAMHUKA
HeCTalMOHApHBIX sBieHud. KBanToBas ¢usuka.: [Tlocodue mist yuurens. 2-e
u3i.- M.: «lIpocsemenue», 1989

» Gusuka. 9-11 kaccel: MPOEKTHAsS AEATEIBHOCTh y4amuxcs/ aBT.-cocT. H.A.
JIeimapeBa. - Bonrorpana: Yautens, 2008

* 'opnosa JI.A. UHTerpupoBanHbie ypoku ¢pu3uku: 7-11 kimaccel. —
M.:BAKO, 2009

* lemuenko E.A. Hecrannaptasie ypoku pusuku. 7-11 kmaccsl. - Bonrorpan:
Vuutens-ACT, 2002

* Ypoku GU3MKU ¢ MpUMEHEHHEeM HHGOPMAIIMOHHBIX TEXHOJOTHM. 7-11
KJIacCchl. MeToanueckoe nocodue ¢ 3IEKTPOHHBIM IpuiioxkeHueM / 3.B.
Anekcanaposa u qip. — M.: «['mobyc», 2009

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET
bu6mnorexa IJOK
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