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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha YypoBHE cpeaHero oOmero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXXEHMM M TpeOOBaHUM K pe3yjibTaTaM OCBOEHHUS
OCHOBHOM o0Opa3oBaTeiabHO mporpammsel, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ yuérom denepanbHoi pabodeil mporpaMMbl BoctiuTaHus U KoHuenuu
npernojaBanus yaeOHoro npeaMera «du3mka» B 00pa30BaTEIbHBIX OpraHU3AINSIX
Poccuiickoit ~ ®denepanuu, — peaqu3ylOMMX  OCHOBHbIE  00pa3oBaTelbHbBIC
IPOrPaMMBbl.

[Iporpamma no usuke onpeaenser 00I3aTENBHOE MPEIMETHOE COIepKAHUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEILHOCTh U3YYEHUSI TEM U pPa3JIEJioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKH y4eOHOTO TMpPOIecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIUXCSl.
[IporpamMma 1o ¢u3uke Aa€T MpEencTaBICHHE O LESIX, COAEpPNKaHHM, OOIIeH
CTpaTeruu OOY4YCHHWs, BOCTHMTAHUS ¢ PA3BUTHSA OOYYAIOIIMXCS CPEIACTBAMHU
yueOHoro npenmMera «du3rkay Ha yriryoJIEHHOM ypOBHE.

N3yuenne kypca ¢usuku yriayOnEHHOTO YPOBHSI TO3BOJISIET PEaTn30BaTh
3a/1a4u MPOQPECCUOHATILHON OpPUEHTAIMH, HAIPABJIEHO HA CO3JaHUE YCIOBUW IS
NIPOSIBIICHUSI CBOWMX HMHTEIUICKTYAJIBHBIX M TBOPUYECKHX CIOCOOHOCTEH Ka)KIbIM
0o0y4JaromMmMcsi, KOTOpblE HEOOXOIUMBI JUIsl TPOAODKEHHS 00pa3oBaHMs B
opraHuzanusx npodecCHOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)KCHEPHBIM CIEITHATBLHOCTSIM.

B mnporpamme 1o ¢u3NKe ONPENeNsIOTCS IUIAHUPYEMBIE PE3yJIbTaThl
OCBOCHHMS Kypca (U3UKK Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHus: IUYHOCTHHIE,
MeTanpeIMeTHbIe, TpeaMeTHeie (Ha  yriayOnéHHoMm  ypoBHe).  Haydno-
METOJIOJIOTUYECKON OCHOBOW JJisi  pa3pabdOTKU TpeOOBaHUW K JIMYHOCTHBIM,
METanpeIMETHBIM | TPEAMETHBIM pe3yjbTaTaM OOYyYaOIIUXCs, OCBOWBIIUX
nporpaMMmy 10 (¢GU3MKE HA YpPOBHE CcpeaHero oOmiero oOpa3oBaHHs Ha
yrayOa€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/IEITETLHOCTHBIN MOAXO.

[Iporpamma no pu3uke BKIIOYAET:

IUIAHUPYEMBbIE PpPE3yJbTaThl OCBOCHHUS Kypca (QHU3UKU Ha YriayOJa€HHOM
YPOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTaThI M0 ToJjaM 00YyUEeHHUS;

colepkaHue yueoHoro npeamera «dusuka» no rogam oOydeHus.

[Iporpamma 1o ¢u3nKe HMEET NPHUMEPHBI XapakTep W MOXKET OBITh
UCIIOJIb30BaHa YUUTENSIMU (DU3HUKU ISl COCTABIIEHUSI CBOUX PA0OUYUX MPOrPaAMM.

[Iporpamma mno ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENICH U
NPEIOCTaBISET BO3MOXKHOCTH JUISI pealu3allid  Pa3IuIHBIX METOIUYECKHUX
MOJIXO/IOB K TIPEToJaBaHui0 (U3UKA Ha YIIIYyOJEHHOM YPOBHE TIPH YCIOBHH
coxpaHeHus1 0043aTeIbHON YaCTH COJIep KaHUs Kypca.



du3rka Kak Hayka O HamOojiee OOUIMX 3aKOHAaX MPHUPOAbI, BHICTYNAas B
KayecTBe y4eOHOro mpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY
3HaHUM 00 oKpy:karomeMm mupe. LIIkonpHBIN Kype GU3UKHA — CHCTEMOOOPa3yIOIIHA
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHbI
JeXaT B OCHOBE TIPOLIECCOB M SIBJICHUM, H3ydyaeMbIX XHUMHUEW, OHoJIorue,
buszndeckorr reorpaduerd u actpoHomueidl. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHrue (U3NYECKUX 3HAHUM ONpeAeNuio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJy4€HHUSI HOBBIX MAaTEpPHATOB C 3aJaHHBIMHA CBOMCTBamu. M3ydyeHue
(Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHpa 00ydYaromerocs, B GOpMHUpPOBAaHUE YMEHHN MPUMEHSITh HAYYHBIN
METO/]I TO3HAHUS NP BBINIOJHEHUN UMHU YYEOHBIX UCCIEA0BAHUIA.

B ocHOBY Kypca 3k Ha ypOBHE CpeHEro 001ero oopa3oBaHus MOJ0XKEH
psAI uaer, KOTOpbIE MOYKHO pacCMaTpUBaTh KakK MPUHLHUIBI €r0 MOCTPOEHUS.

Hoea wenocmuocmu. B COOTBETCTBUM C HEU KypC SIBJISIETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIAaCCUUECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUM C HEW Marepuasn Kypca (Qu3uku
00benMHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymum B Kypce sBisercs
(opMHUpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaTEpHUH, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus TPEANOaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTCHIHATAa (DU3UYECKONW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHUSA
¢u3uku Cc pa3BuTMEM OOLIECTBA, a TaKKE€ C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU MPOOJIEMaAMH.

Hoea npuknaonoii nanpaenennocmu. Kypc dbusuku yrioy0iaéHHOTO ypOBHS
MPEANoJIaraeT 3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKHUX U TEXHOJOTMYECKHUX
NPWIOKEHUM W3YYEHHBIX TE€OpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MPEACTABICHUN M COBPEMEHHbIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanu3yeTcss NOCPEACTBOM BBEIACHUS AJIEMEHTOB
COJIep)KaHMsl, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHHKU M TEXHOJOTUH, a Takke 00CYXICHHs
npo0JIeM pallOHAIBHOTO MPUPOOIIOIE30BAHUS U IKOJIIOTMYECKOM 0€30MacHOCTH.

OcBoeHME coaepKaHUs MIPOTPaMMBI 110 (PU3UKE JOJDKHO OBITH IIOCTPOCHO HA
NPUHIMIAX CUCTEMHO-AEATENbHOCTHOTO Moaxoaa. Jns dusuku peanuzanus 3TUX
NPUHIIMIIOB 0a3UpyeTCsl HA UCTIOIB30BAHUM CAMOCTOSATEIBLHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoIero Qakropa ydebHoro mporecca. Jus yriayOnéHHOro
YPOBH — OTO CHUCTEMa CaMOCTOATEIBHOIO YYEHHUYECKOTO JKCIIEPUMEHTA,



BKJTIOYAIOMIETO (DPOHTANbHBIE YYCHHMYECKHE OMNBITHI MPH HW3YYCHHH HOBOTO
MaTepuana, J1abopaTopHbie paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crmocoba peanuzanuu (GU3MUECKOro TMpakTUKyma. B mepBom cnyuae
NpaKTUKyM mpoBoautcs aubo B koHie 10 u 11 kmaccoB, nubo mocie mepBoro u
BTOPOr0 TMOJYrOAMM B KaXJIOM M3 3THUX KiaccoB. Bropol cmocod — 3To
UHTErpanus paboT NpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
OpOBOAATCA B Ipolecce u3yudeHus paszgena (temsl). IIpu stom mox paboramu
NpPaKTHKyMa TTOHUMAETCsl CaMOCTOSITEIbHOE HCCIIeIOBaHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOTr'0, 0000IIEHHOTO BHJ1a 0€3 MOIIAaroBONH HHCTPYKIIUH.

B mporpamme mno (@u3uke cucreMa yYEHHYECKOTO OIKCIEPUMEHTA,
71a00paTOpHBIX padOT M MPAKTUKyMa MPECTaBlieHA €IWHBIM IepedHeM. Brioop
TEMATHKU JJI1 OTUX BUIOB YUYCHHYECKUX MPAKTUUECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMHU 00pa30BaTEIbHOTO MPOIlecca UCX0 U3 0COOEHHOCTEN TOYPOYHOTO
IUIAHUPOBAHUSA W OcCHalleHus kabuHera (usuku. Ilpum sTOoM obOecmeunBaercs
OBJIaJICHUE OOYYaAIOMIUMHCS YMEHHUSMHU TPOBOAUTH TPSIMbIE M KOCBEHHBIE
U3MEPEHUsI, HUCCIETOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

bonbiioe BHUMaHHWE YIEISETCS PEIICHUIO PAacdYE€THBIX M KaueCTBEHHBIX
3amad. [Ipu aTOM 1St pacyE€THRIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3a7a4H C SIBHO
3aIaHHOM U HESIBHO 3a/IaHHOM (PU3MYECKOW MOJIEBIO, MO3BOJISIFOIINE MPUMEHSTH
W3YyUCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszjeiia Kypca, Tak U
UHTErpupys MPUMEHEHNE 3HAaHUM W3 pa3HbIX pa3jienoB. [[s KauecTBEHHBIX 3a/1a4y
NPUOPUTETOM SIBIISIFOTCS 3a7aHusl Ha OOBSICHEHHE/TpENCKa3aHue TPOTEKAHMS
(u3nUeCKUX SIBJICHUI W MPOLIECCOB B OKPYKAIOLIEH KU3HU, TpeOyrolre BbIOOpa
du3nIecKoil MOIETU AJIsl CUTYAI[H MMPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO€CledyeHHI0 y4eOHOro mpoliecca Kype (QU3UMKHU yriayOnaEHHOro
YPOBHS Ha YPOBHE CpPEIHEro o01ero oopa3oBaHus JOMKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kabwHera. B kabuHere GU3MKM JOJDKHO OBITH HEoOXOoauMOe
nabopatopHoe OOOpYAOBAHHWE IS BBIMOJHEHHUS YKAa3aHHBIX B IMpOrpamMme 0
bu3nKe YYESHUYECKHUX OTBITOB, JTAOOPATOPHBIX PAbOT W pabOT TMpakTUKyMma, a
TaKXKe IEMOHCTPAIMOHHOE 000PYyIOBaHHE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIbHOM JOCTaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTpAIUil IS
UCCIICZIOBAHNUSA  M3yYaeMbIX SBICHHH W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEeHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHECHUIA.

JlabopatopHoe 00OpynOBaHME MJI YYEHWYECKUX MPAKTHUYECKUX padboT
dopmMupyeTcsi B BHIIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIEUMBACTCA B pacuére



OJTHOTO KOMIUIEKTa Ha JABYX oOydaromuxcs. TeMaTHYecKHe KOMIUIEKTHI
1ab0paToOpHOro O00O0PY/IOBaHUS JAODKHBI OBITH TMOCTPOECHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BUJIE LIU(PPOBBIX J1aOOpaTOPHI.

OCHOBHBIMM LIEJIAMH U3y4€HUS (PU3UKH B OOIIEM 00pa30BaHUU SIBIISIOTCS:

dbopMUpOBaHUME UWHTEpPeca M CTPEMJICHHS OOy4YaromMXCd K HaydYHOMY
U3YYEHUIO TMPUPOIBI, Pa3BUTHE WX HHTEJUIEKTYaJIbHBIX W TBOPYECKUX
CITOCOOHOCTEN;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJE MO3HAHUS U (POPMHpPOBAHUE
UCCJIEIOBATEIBCKOI'0 OTHOIIECHHUS K OKPY>KAIOIIUM SIBJICHUSIM;

(opMupOBaHNE HAYyYHOTO MHUPOBO33PEHMs KaK pe3yJjbTaTa M3Y4EHHUS OCHOB
CTPOEHUSI MaTepUH U PyHTaMEHTAIIbHBIX 3aKOHOB (DPM3UKU;

dbopMupoBaHUe YMEHUN OOBSCHATH SBJICHUS C UCIIOIB30BAHUEM (PU3HUYECKUX
3HAHUI ¥ HAYYHBIX J0KA3aTEIbCTB;

(¢opMupoBaHuEe MNPEACTABICHUNH O pOIM (PU3MKK AJIi PA3BUTUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPECTaBIICHUN 0 BO3MOXHBIX chepax Oynyiuei
npodeccuoHaIbHON ACSTENIbHOCTH, CBSI3aHHBIX C (U3HMKOW, TOJArOTOBKA K
JalbHENIIeMy 00y4EHHUIO B ’TOM HalpaBJICHUMU.

JlocTrkeHne 3TuX Leield 00ecreunBaeTcsl pelieHHeM CIEAYIOIINX 3a/1a4d B
npolecce u3y4eHust Kypca (U3UKU Ha YpOBHE CPEHEro 00111ero oopa3oBaHus:

PUOOPETeHHE CUCTEMBI 3HAHUM 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYISIpHYI0O  (U3HKY,
ANEKTPOJMHAMUKY, KBAHTOBYIO (PU3HMKY U 3JIEMEHTHI aCTPOPU3HUKY;

(dbopMUpOBaHUE YMEHUI NPUMEHSATh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
¢u3nyeckux SIBICHUN B MPUPOAE MU JUISl HPUHATUS NPAKTHUECKUX PEUICHUH B
MOBCEIHEBHOM KU3HU;

OCBOEGHHME CIIOCOOOB pEIICHUS pa3IuMYHbIX 337a4 C SBHO 3aJaHHOU
busznueckoil MOJENbI0, 3aJlay, MOAPA3yMEBAIOUIUX CAMOCTOSTEIbHOE CO3/aHHE
¢u3nyeckoil MonEnM, aJeKBAaTHON YCJIOBUSAM 3ajJadd, B TOM 4YHCIIE 3aj]ad
MH)XEHEPHOI'0 XapaKTepa;

NOHMMaHUEe (PU3NYECKUX OCHOB M TMPUHUMUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUAHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJICHHE METOJAaMH CaMOCTOSITEIBHOIO IUIAHWPOBAHUSA M IIPOBEIECHHUS
(¢u3nYecKuX OSKCIEPUMEHTOB, aHaiM3a M HHTEepOperanuud  uHbopMaIuy,
OTIpeeNeHHs] TOCTOBEPHOCTHU MOJIYYEHHOTO pe3ysIbTaTa;

CO3/IaHME YCJIOBHM [JIsl Pa3BUTUS YMEHHUM MPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPYECKOM JEATENbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodeccroHaTLHON ACSITEIbHOCTH, CBA3aHHOMN
¢ (hU3UKOM.

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yrinyOn€HHBIN ypOBEHb
u3ydeHus y4deOHoro mpeamera «du3uka» Ha ypPOBHE CpPEIHEr0 OOIIero
oOpa3oBaHusl BbIOMpaeTcss O00YyYalOLMMUCA, IUIAHUPYIOMIUMHU IPOJOJIKEHUE
0o0pa30oBaHus MO CHENUATBHOCTIM (QU3UKO-TEXHUYECKOT0 MPOQUIIs.

Ha usyuenne puszuku (yriyOn€HHbIN ypOBEHB) HA YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacos: B 10 knacce — 170 yacoB (5 4yacoB B HENETIO),
B 11 kimacce — 170 4acoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE MepeyeHb JabopaTopHBIX U
NPAKTUYECKUX padOT SABISETCS PEKOMEHJOBAaHHBIM, YYHUTENb JENaeT BHIOOD
NIPOBENICHUS JTa0OPAaTOPHBIX PAOOT M OMBITOB C YyYETOM WHIWBHIYATBHBIX
O0COOEHHOCTEH 00yJarOIIUXCHI.



COAEPXXAHME OBYUYEHUA
10 KJIACC

Pa3nen 1. Hay4uHblili MeTOA MO3HAHNMS NIPUPO/BI.

®uszrka — pyHIaMeHTallbHAsg HayKa o npupoje. HayuHslilt MeTo/ mo3HaHus u
METO/Ibl UCCIEOBAHUS (PU3NUECKUX SBJICHUI.

DKCIepUMEHT U TeopHsl B Ipolecce Mo3HaHus npupozasl. Habmonenue u
AKCIIEPUMEHT B (PHU3UKE.

CnocoObl u3MepeHusi (U3MUECKUX BEIMYMH (AHAJOTOBblE U UU(DPOBBIE
U3MEpUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemnocT  u3MepeHuii  (U3MYECKUX  BEIMYMH  (aOCOMIOTHAsA W
OTHOCHUTEJIbHASA).

MopnenupoBanue (HU3NUYECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
a0COJIOTHO TBEPAOE TENO, HealibHAsl >KUIKOCTb, WJACANbHBINA Ta3, TOUYCUYHBIH
3apan). ['unoreza. ®u3nyeckuii 3aK0H, rPaHULBI €r0 MPUMEHUMOCTH. Puznueckas
TEOpHUsl.

Ponb u mecto ¢usuku B GOpMHUPOBAHWK COBPEMEHHON HAY4YHOM KapTHHBI
MUPA, B IPAKTUYECKON JEATENBHOCTH JIFOIEH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenne cuiibl TOKa W HANpsDKEHUS B LEMH TMOCTOSHHOTO TOKa MpHU
MOMOLIY aHAJIOTOBBIX U [U(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ Hu@poBoit nadoparopueit mo ¢uszuke. [Ipumepsl nzmMepeHus
(¢u3nYeCKuX BETUYHH MIPU MTOMOIIN KOMITBIOTEPHBIX JATYHUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBMXKeHHE. OTHOCHTEIBHOCTh MEXaHUYECKOTO JABUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4yu MEXaHHUKHU.

Pannyc-BekTop MaTepuaibHOW TOYKH, €ro MPOEKIMU HAa OCH CHCTEMBI
KoopuHar. TpaekTopusl.

[Tepemetienune, CKOpOCTh (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MaTEpUaIbHOM TOYKH, UX MPOEKIIMM HA OCU CHUCTEMBbI KOOPAWHAT.
CrioxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHUE. 3aBUCUMOCTD
KOOpPJMHAT, CKOPOCTH, YCKOPEHHS M MyTH MAaTepUaIbHOM TOUYKH OT BPEMEHU U UX
rpaduku.

CBobOomHoe mMmajeHue. YCKOpeHHe CBOOOAHOTO majacHus. J[BukeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPH30HTY. 3aBHUCHUMOCTh KOOPIMHAT, CKOPOCTH U
YCKOPEHHSI MaTepUaIbHON TOYKHA OT BPEMEHH U UX TpaduKu.



KpuBonuneitnoe  nBuxkeHue. J[BukeHHE MaTepualbHOW TOYKH  TIO
OKPYXXHOCTH. YTJOBas M JUHEHHas ckopocTh. [lepumon m vacrora oOpauieHus.
[lenTpocTpeMuTenbHOe (HOPMaAIbHOE), KacaTeIbHOE (TaHT€HIIUAIBLHOE) U TMOJHOE
YCKOpPEHHE MAaTepUAIbHON TOUKH.

TexHu4yeckue yCTPOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIUAOMETP,
JNBWKECHUE CHApsJOB, LEMHbIC, IIECTEPEHYAThIE U PEMEHHBIE Iepeayu,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpauyuu.

Mopenb cucteMbl OTCUETA, WILTIOCTpAIUsl KUHEMAaTUUECKUX XapaKTePUCTUK
JBHKCHHS.

CriocoObI ucciieIoBaHUs IBUKEHUN.

NnnrocTpanys npeaenbHoro nepexoia i U3MEpEeHne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue NBUKEHUN ¢ UCTIOJIb30BAHUEM MEXaHU3MOB.

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

HaGntonenne aBwkeHus Tena, OpPOIIEHHOTO TMOJ yIiOM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hanpagsnenue ckopocTu npu ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTeH, TPACKTOPHIl, CKOPOCTEH NBHKEHHUS OJHOTO M TOrO e
TeNa B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nadopamopnsie padomel, npaKkmuKkym.

N3yueHne HEpaBHOMEPHOIO JABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpPOCTH.

N3Mepenue yckopeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUYKEHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH NYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBHKECHUM.

N3mepenne  yckopeHuss ~ CBOOOJHOro  majeHus  (PEKOMEHI0BAHO
UCITI0JIb30BaHue 1U(POBOI Ta00paTOpun).

WN3yyenue nBwkeHHWs Tena, OpOIMIEHHOro Topu3oHTanbHO. [IpoBepka
TUIIOTE3bl O MPSIMOM NPOMOPIUOHATBHOW 3aBUCHUMOCTH MEXIY NaJIbHOCTHIO
MOJIETA U HAYAIIBHOW CKOPOCTBIO TEJA.

N3yueHne IBWKEHHUS Tella MO OKPYKHOCTH C IOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TMEpUoAa OOpalleHUs] KOHUYECKOr0 MasTHUKA
OT €ro MapaMeTpoB.

Tema 2. lunamuka.



IlepBeiit 3akoH HeroroHa. MHepumanbHble cuctemsl orcuéra. [IpuHnun
oTHocuTenbHOCTH ['anmunes. HennepuuanbHble cucTeMbl OoTcuéTa (OmpenesieHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHiun cynepno3uiyu Cuil.

Bropoit 3akon HproToHa 1151 MaTepruanbHON TOYKHU.

Tperuii 3ak0H Hpr0TOHA J1U11 MaTepUAIIBHBIX TOUYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh TIPABUTAMOHHON W
MHEPTHON MacCCHI.

Cuna TsiKecTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TMAJEHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckod IMHPOTHL. JIBMxKEeHUE
HEOECHBIX Tell U uX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckas CKOPOCTb.

Cuna ympyroctu. 3akon ['yka. Bec Tena. Bec Tena, nBmxyiierocs ¢
YCKOPEHUEM.

Cuna tpenns. Cyxoe tpenue. Cuila TpEHHSI CKOJBXKEHHS M CUjla TPEHUS
nokosi. Koadpdunuent tpenus. Cuia CONMPOTUBICHUS TPU JABMKCHUU Teila B
YKUAJIKOCTHU WJIH rasze, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO ABHXKECHUS.

Hasnenune. ['mapocrarnueckoe gasinenue. Cuna Apxumena.

TexHu4ecKkre yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: MOJIIINUITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronenue nBrkeHus Tell B MHEPIUATBHBIX U HEMHEPIIUATBHBIX CUCTEMaX
OTCU€Ta.

[TpuHLIMIT OTHOCUTENBHOCTH.

Kauenne naByX UWIMHAPOB WM MIAPOB PA3HOM MaCChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIbHO HEMHEPIIMATBbHOW CUCTEMBI OTCUETA.

CpaBHeHUE  DPaBHOACHUCTBYIOIIEH  NPWIOKEHHBIX K TEly CHI C
IIPOM3BEICHUEM MACCHI T€Jla HA €r0 YCKOPEHUE B MHEPLIMAIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOSHUKAIOIIUX B PE3YIbTATE B3AaUMOICUCTBHS TEI.

HN3mepenune macce no B3auMOIEHUCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U MAJEHUH.

[{eHnTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3mepenne paBHOJAEHCTBYIONIEH CHJI TIPHU JABMKEHUHM OpyCKa MO HAKIOHHOM
IJIOCKOCTH.

[IpoBepka rurmoTe3bl O HE3aBUCUMOCTH BPEMEHU JBMKEHUS Opycka II0
HAKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE PACCTOSHUE OT €r0 MaCCHI.



HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHKAIONIUX B MPYKHHE U
pPE3HOBOM 00pasIie, OT ux JaehopMaluu.

W3ydeHne MBMKEHUSI CUCTEMBI TEN, CBI3aHHBIX HUTHIO, MIEPEKUHYTOH depes
NETKuit OJIOK.

N3mepenue koadduiiieHTa TpeHUsI MO BEIWYUHE YIIIOBOro Koddduimenrta
3aBucuMOocTH Frp(N).

UccnenoBanne nBrkeHus Opycka MO HAKIOHHOM IUIOCKOCTH C MEPEMEHHBIM
KO3 PUIIEHTOM TpEHUSI.

N3ydeHne nBuxeHUS rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomotHo TBEpmoe Teno. IlocTynmaTenbHoe M BpamiaTeIbHOE JIBHXKCHHE
TBEPAOro Tema. MOMEHT CHiIbl OTHOCUTENBHO OCHM BpamieHus. llnedo cuisbl
CrioxxeHue cuil, IPUWIOKEHHBIX K TBEpIoMy Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHUS TBEPIIOTO TEIA.

YcroitunBoe, HeyCTOHYMBOE, Oe3pa3IMuHOe PaBHOBECHE.

TexHuYecKkne yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCH: KPOHIITEWH,
CTPOUTEIIBbHBIN KPaH, peIIETYAThIC KOHCTPYKLIMH.

Jemoncmpayuu.

VY ci10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomot, npaKmuKkym.

UccnenoBanne yclioBHI paBHOBECHS TBEPAOrO Tela, HMEIOIIErO0 OCh
BpAILICHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PAaCUYET CUII YIIPYTOCTH.

N3yueHne ycTOMYMBOCTHA TBEPAOIO TEJIA, UMEIOLIEr0 IUIOIIA/b OIIOPBI.

Tema 4. 3akonvl coxpanenus 6 mexaHuke.

Nmnynbc MaTepruanibHOM TOYKH, CUCTEMBI MaTEPUAIBHBIX TOYEK. LIeHTp Macc
CHUCTEMBI MATEPHUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbe cUitbl 1 M13BMEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

MoMeHT umIynbca MaTepualbHOM TOUYKHU. [IpeacraBieHue O COXpaHEHHH
MOMEHTa UMITYJIbCA B EHTPAIbHBIX MOJIAX.

Pabora cunel Ha MajgoM W Ha KOHEUHOM IepeMemieHuH. [paduyeckoe
peACTaBIE€HUE Pa0OThI CHUIIBI.

MOoOIIHOCTb CHUIIBI.

Kunernueckass »Heprusi mMaTepualibHOW TOUKH. Teopema 00 HU3MEHEHHH
KUHETUYECKOU SJHEPTUU MAaTEPUATTbHON TOUYKH.



[ToreHunanbHble W HENOTEHIMANbHbIC CUJIbl. [loTeHIManbHast >HEprus.
[ToreHunanbHast 3HEpTHst ynpyro aeopMUPOBAHHON MpYykUHBI. [loTeHIMaNbHAs
SHEPrusl Tella B OJHOPOJHOM TI'paBUTALlMOHHOM Imoje. lloTeHnumanbHas sHeprus
TeJaa B IPaBUTALIMOHHOM MOJI€ OAHOPOJHOrO 1apa (BHYTpU M BHE 1miapa). Bropas
KOCMMYECKast CKOPOCTh. TpeThs KOCMHAYECKask CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHU4eCKOi
SHEPIUM CUCTEMBI T€N. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHne bepHymnu 1y MIEaNbHOM >KUIAKOCTH KAaK CIEICTBHUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU SHEPTUH.

TexHu4yeckre yCcTpoucTBa M TEXHOJIOTMYECKHE MPOLIECCHI: JBUKEHHUE PAKET,
BOAOMET, KOMNEP, MPYKUHHBIA THUCTOJIET, TUPOCKON, (UTypHOE KaTaHUE Ha
KOHBKaX.

Jlemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

N3mepenre MOIHOCTH CHUJIBI.

N3meHenune sHepruu Tesna mpu COBEpIIEHUU padOThI.

B3aumHble mnpeBpalieHus KMHETUYECKOM W IMOTEHIMAJIbHOW SHEPTUM NIpPU
JEUCTBUU HA TEJIO CUJIbI TSXKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEePruu Mpu CBOOOHOM MaJICHUH.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKmuKym.

N3Mepenne nMmnysnbca Tea no TOpMO3HOMY ITYTH.

N3mepeHne cuibl TATH, CKOPOCTH MOJENU 3JIEKTPOMOOMIISE M MOILIHOCTH
CHJIBI TSTH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHUJIBI.

UccnenoBanne coxpaHEeHHs] UMITYJIbCA IPU YIIPYTOM B3auUMOAECHCTBHH.

N3mMepeHne KHHETUYECKOM SJHEPTUH TeJa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHHS TTOTEHIIMAIBLHON YHEPTUH MPYKUHBI ¢ PAOOTON CHJIBI
TPEHUSI.

Onpenenenue pabOThl CWIbI TPEHHS] MPU JBMKEHUM Tela IO HAKIOHHOU
IJIOCKOCTH.

Paznen 3. MogekyasipHas GU3MKa U TEPMOJAMHAMHUKA.

Tema 1. Ochogbl MONEKYAAPHO-KUHEMUYECKOU MeopUuu.

OcHOBHbBIE TMOJOXKEHUS MOJEeKyJsipHO-KuHeTnueckoi Teopun (MKT), wux
onbiITHOe oOocHoBaHue. [uddysus. bpoyHOBCkoe ABMWKEHHE. XapaKTep
JNBIWKEHUS M B3aMMOJCHCTBHMS 4YacTUIl BellecTBa. MoAenu CTpOEHUsi Ta30B,
KUJAKOCTEH U TBEPABIX T€T M OOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE JTHX



moxaene. Macca u pasmepel Mosiekyn (atomoB). KoaudecTBO BeliecTBa.
[ToctostnHast ABorapo.

TemoBoe paBHOBecue. Temrmeparypa u crocoObl e€ u3Mmepenus. lllkana
temrieparyp Llenscus.

Mogenb UaeabHOTO ra3a B MOJEKYJISIPHO-KHHETUYECKON TEOPUU: YACTHIIBI
ra3a JIBI>KYTCS XaOTUYECKHU U HE B3aUMOJAECHCTBYIOT APYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MeHnneneeBa—Knamneiipona. AOcomoTHAs
temrieparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiiecchl B
UJealbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BellecTtBa. [ 'paduueckoe
IpeICTaBIIEHUE U30IPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy JaBJICHUEM M  CpPEAHEH  KUHETUYECKOW  SHeprueu
NOCTYIATENbHOIO TEIJIOBOIO JBMKEHUS MOJIEKYJ HIEalbHOro ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOM TEOPUHU UJICAIbHOTO Ta3a).

CBsi3b a0CONIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEM
KUHETUYECKOU SHEPTUEN MTOCTYIATENBHOTO TEIIOBOIO IBMKECHUS €€ YaCTHLL.

TexHuuecKkne YCTPOWCTBA M TEXHOJOIMYECKHE TMPOLECCHL: TEPMOMETP,
OapomeTp, MoydyeHue HaHOMATEPUaJIOB.

Jemoncmpayuu.

Mogenu 1BUKEHHS YaCTHIL] BELLIECTBA.

Mopenbs OpOyHOBCKOTO ABUKEHUS.

Buneopomnuk ¢ 3anuchbio peaibHOro OpOyHOBCKOI'O JIBUKEHUS.

Juddy3us xuakocTei.

Mogenp onbita llTepHa.

[IpuTskeHne MOJIEKYI.

Mogenu KpUCTaININYECKUX PELIETOK.

HaGnronenue u uccnegoBaHue n30MpoIeccoB.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HccnenoBanne 1mporecca YCTAaHOBIIEHMS TEIUIOBOIO PAaBHOBECHUS IPH
TEIJI000MEHE MEXy TOpsYeii U XOJIOHOU BOJIOH.

N3yueHne H30TEPMHUUECKOr0 TMpolecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
1 poBoH 1a00paTOPHUN).

N3yyeHune n30xopHOro mporecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUM IS
TEPMOJANHAMUYECKON cUCTEMBI. BHENHME U BHyTpeHHUE napameTpsl. [lapamerpsl
TEPMOJUHAMUYECKOW CUCTEMBbI KAK CPEIHHME 3HAUYEHUsI BEJIMYMH, OMUCHIBAOIINX
€€ COCTOSIHME HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamuku. CamMomnpou3BOJIbHAS — pelaKcaius
TEPMOAMHAMUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopenb uaeanpHOr0 Tra3a B TEPMOAMHAMHMKE — CHUCTEMA YpPaBHEHUM:
ypaBHeHne MenaeneeBa—KianeipoHa W BbIpAKEHUE JJIi BHYTPEHHEW SHEPTHH.
VYcnoBus MPpUMEHUMOCTH 3TOM MOJIENIU: HU3KAasl KOHIIEHTpAIUs YacTHIl, BHICOKHE
TEMIIEpaTyphl. BeipaxkeHue AJis1 BHYTPEHHENW SHEPTUU OJHOATOMHOIO UAECAIBHOTO
rasa.

KBazucratuueckue u HeCTaTUUECKUE MPOLIECCHI.

DneMeHTapHas paboTa B TepMoAMHaMuUKe. Beruncienne paboTsl o rpaduky
nporecca Ha PV-nuarpamme.

Temmonepenaua  kak  crnoco0 — W3MEHEHUS  BHYTPEHHEH  SHEPruu
TEPMOAMHAMUYECKON  cucTteMbl 0e3  coBepiieHusi pabotel.  KonBekius,
TEIIONPOBOIHOCTD, U3JIyUYEHHUE.

KonmnuectBo Ttemnorel. Tenmno€éMKOCTh Tena. YAelbHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHE Maiiepa. YaenpHass TEIIoTa CropaHus
ToruiBa. Pacuér komumyecTBa TEmIOTH mnpu Temnonepenade. Illonstue o0
aguabaTHOM TpoIiecce.

[lepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KomnnuectBo
TEIUIOTBI W paboTa Kak Mepbl U3MCHCHHS  BHYTPEHHEH  DHEPruu
TEPMOANHAMUYECKON CUCTEMBI.

Btopoii 3akoH TepMOJMHAMUKH JJIS PABHOBECHBIX IMPOIECCOB: uepes
3aJIJaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJWHAMUYECKOW CHUCTEMbI MPOXOIUT
eNMHCTBEHHAs aguabara. AOCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpPMOIMHAMUKM JUII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TIepeaTh TEIUIOTY OT 0oJiee XOJI0AHOro Tena K 0ojiee HarpeTroMy 0e3
komnencanuu (Knaysuyc). HeobparumocTs NpuUpOIHBIX TPOLIECCOB.

[TpuHnme! nectBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII/I. Lukn Kapho.

DKOJIOTUYECKHE aCTIEKThl MCIOJIb30BaHUS TEIUIOBBIX ABUraTenei. TemioBoe
3arps3HEHUE OKPYXKAIOIIEH Cpebl.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTMUECKHUE MPOLECCHl: XOJIOAWIbHUK,
KOHJIUIIMOHEP, AW3EIbHBIA W KapOIOpaTOpHBIM JBUTATENM, MapoBas TypOuHa,
NOJIyYEHUE CBEPXHHU3KUX TEMIEpaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
UCIIOJIb30BaHUEM TEIUIOBOT'O HACOCA, YTHIN3AIMS OMOOPTaHUYECKOT0 TOTUTHBA IS
BBIPAOOTKHU «TETUTOBO» U AJICKTPOIHEPTHH.

Jlemoncmpayuu.

N3meHenune Temneparypsl pu aainadaTuyecKoM paclIupeHuu.

Bo3aymHoe orauso.

CpaBHeHUE yAENIbHBIX TEIIIOEMKOCTEH BEIIECTB.



Cnoco0bl U13MEHEHUSI BHYTPEHHEH YHEPTHUU.

Uccnenoranne annadbaTHoro mpoiecca.

KommnbroTepHble MOJIEIN TEMIOBBIX IBUTATENICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanune npoliecca OCTbIBaHUS BEILIECTBA.

UccnenoBanne anuadbaTHOro mpoiecca.

N3ydeHne B3aMMOCBS3M JHEPIUU MEXKMOJEKYJIAPHOTO B3aUMOJECHCTBUSA H
TEMIIEPATYPhI KUTICHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazogvie nepexoobwl.

[TapoobOpa3oBanue u KoHAcHcalus. Vcmapenue u kumeHue. Y eiabHas
TEIJI0Ta MapooOpa3oBaHMUsL.

Haceimiennele u  HeHachllieHHble mapbl. KauecTBeHHass 3aBUCUMOCTD
IUIOTHOCTH U JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEpaTypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3yxa. AOGCOTIOTHAS U OTHOCUTENIbHAS BJIAYKHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctayiioB. [lnaBiieHne W KpucTaM3anusl. YJieJdbHas TEIUIOTa IUIABJICHUS.
CyO6numanus.

Hedbopmanuu TBEpOTO Tena. Pactspkenue u cxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nepopmaruii.

TerioBoe pacmupenue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE W JTMHEHHOE
paciipeHue. AHrapMOHHU3M TEILIOBBIX KOJI€OAHUM YacTHIl BEIIECTBA KaK MPUYHUHA
TEIUIOBOI'0 PACHIMPEHHUs TeJl (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B Ga30BbIX MEPEX0/IaX.

YpaBHEHHE TEIIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(ppuuMeHT MOBEPXHOCTHOrO HATSKEHHS.
Kanunnsapusie sBiaenus. JlapieHne noa UCKPUBJIEHHONW MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI:  KHUIKHE
KPUCTAJUIbl, COBPEMEHHBIE MAaTEPHUAJIBI.

Jlemoncmpayuu.

TernoBoe pacimmpeHue.

CBoiicTBa HAaCHIIIEHHBIX MapOB.

Kunenune. Kunenue npy noHM>XKEHHOM 1aBJICHUMU.

N3MepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMH.

CmaunBaHue.



Kanumisipasie sBneHus.

Mopenu HEHbBIOTOHOBCKOW KUJKOCTH.

CniocoObl u3MepeHus BIaXKHOCTH.

UccnenoBanrie HarpeBaHus U MJIABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Buner negopmaniuii.

Habmonenune mansix aedopmarimii.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IUIABJICHUS JIBJA.

N3yueHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenune aOCONMIOTHON BIIaXXHOCTH BO3JyXa M OILIEHKAa Macchl MapoB B
IIOMEIIECHUH.

N3mepenue ko uiirieHTa MOBEPXHOCTHOTO HATSXKCHHUS.

N3mepenune moayns FOnra.

UccnenoBanne 3aBucuMocTu  nedopmaruu  pe3wHoBOoro obpasma  OT
MPWIOKEHHOU K HEMY CUJIBL.

Pa3znen 4. DaekTpoauHaMuKa.

Tema 1. Dnexmpuueckoe noie.

OnekTpu3auusi Tell U €€ MPOSIBICHUA. DJNEKTpUYeckuil 3apsa. JlBa Buua
JNEKTPUYECKUX 3apsAaoB. I[IpOBOAHMKM, IHMAIEKTPUKA W MOJYIPOBOJHUKH.
DJIEeMEHTapHbIM JJEKTPUUECKUU 3apsii. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsija.

BsaumopneiictBue 3apsa0B. Toueunble 3apsasl. 3akoH KyioHa.

DnekTpuuecKkoe nose. Ero neicTBre Ha dJIEKTPUYECKHAE 3apsibl.

Hamnpsoxkénnocts  anektpuueckoro  moins. [IpoOuwiid  3apsa.  Jlunuum
HAIPSKEHHOCTH JIEKTPUUECKOTo 1osisi. OTHOPOJHOE IEKTPUUYECKOE TOJIE.

[ToTeHIMAIBHOCTD JJIEKTPOCTATHYECKOTO NOJIs. Pa3HOCTH NMOTEHLMAIOB H
HanpspbkeHue. [loreHumanbHas SHEprus 3apsiaa B AJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman snexkTpocTaTnyeckoro nois. CBs3b HANPSKEHHOCTH MOJIA U PA3HOCTH
NOTEHIMAJIOB JUISl  AJIEKTPOCTATUYECKOro Imoyid (Kak OAHOPOJHOIO, TakK U
HEOTHOPOJHOTO).

[IprHIMT CynEpNO3ULIMA dIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apsbkeHHOU cdepnl. [lone
pPaBHOMEPHO 3apsHKEHHOro mo o0bEMy mapa. [lome paBHOMEpHO 3apsKEHHOU
OCCKOHEUHON TUIOCKOCTU. KapTuHbl JMHUN HANPsSHKEHHOCTH OSTUX TIOJEH W
SKBUITOTEHIHAJIBHBIX TOBEPXHOCTEN.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM TOJIE. Y CIOBUE PABHOBECUS 3apsII0B.

JIMdIIeKTpUKn B JIEKTPOCTATUYECKOM  TIOJIE. JudnexrTpuyeckas
IIPOHUIIAEMOCTD BEILIECTBA.



Konnencarop. DneKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIOCKOIO
KOHJIEHCATOpa.

[TapannenbHOE coennHEHUE KOHIeHcaTOpoB. [locaenoBaTenbHOe COEAMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOI0 KOHIEHCATOopa.

JIBM>KEHUE 3apsyKEHHOW YaCTHULIBI B OJHOPOJHOM AJIEKTPUUYECKOM TOJIE.

TexHuuecKkne yCTPOMCTBA M TEXHOJOIMYECKUE IPOLIECCHI: 3JIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATHUECKash 3alllUTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KOHJIeHCAaTOphI, reneparop Baun ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO M IMTPUHIUII IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TMOJIE JBYX 3aPSAKECHHBIX IUIACTHH.

Mounensb anekTpocraTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKY B 3EKTPUUYECKOM TIOJIE.

DNeKTpocTaTuuecKas 3amuTa.

YCTpONCTBO U IEMCTBUE KOHIEHCATOPA IMMOCTOSSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTbh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTopa OT IUIOIIaau
IJIACTUH, PACCTOSIHUSA MEX1Y HUMH U JUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus dJIEKTPUIECKOTO OIS 3apsKEHHOT0 KOHAEHCATOPA.

3apsiika 1 pa3psKa KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

OueHka cuj B3auMOJEHCTBUS 3apS>KEHHBIX TEI.

Habmronenue npeBpalieHus SHEPTrun 3apsSyKEHHOI0 KOHAEHCATOpa B SHEPT U0
U3JIy4EHUS CBETOINO/A.

N3yueHne npoTekaHus TOKa B LEMH, COAEPKAILIEH KOHAEHCATOP.

Pacrnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampspKEHUs ) pu
IIOCJIEIOBATEIBHOM COEIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuii mox.

Cuna toka. [locTossHHBIM TOK.

VYciioBust CylIeCTBOBAHUS MOCTOSIHHOTO JJIEKTPUUECKOrO TOKa. MCcTOYHMKH
toka. Hanpsioxenue U u DJIC £.

3akoH OMa 1l ydacTKa 1eMu.

DneKkTpudeckoe CONIPOTUBJICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOJTHOTO MPOBOJHUKA OT €ro JUIMHBI U IUIONIAAM IONEPEYHOr0 CEYCHHS.
VY enpHOE CONPOTHUBIIEHUE BELIECTBA.

[TocnenoBarenpHOE, MapAILIEIbHOE, CMEIIAHHOE COEAUHEHUE ITPOBOJHUKOB.
Pacuér pazBeTBinéHHbBIX AnekTpruueckux 1enei. [Ipasuna Kupxroda.



Pabora snextpuueckoro Toka. 3akon [[xoymns—JIenua.

MOIIIHOCTh 3JIEKTPUYECKOro TOKa. TersoBasi MOIIHOCTh, BbIIEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTHUBJIIEHHME HMCTOYHHMKA ToKa. 3akoH Owma mid
MOJIHOW  (3aMKHYTOM) SJEKTpUYECKOW 1enu. MOIHOCTh MCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

KoHnaeHcaTop B ey MoCTOSHHOIO TOKA.

TexHu4yecknue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: aMIEpPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IJEKTPUUECKON SJHEPTUU.

Jemoncmpayuu.

W3mepeHne cuiibl TOKA U HaIPSIKEHUS.

WccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpSDKEHUSA I PE3UCTOpa,
JaMIIbl HAKJIMBaHUS U CBETOIUO/A.

3aBUCUMOCTb COINPOTUBJICHUS LWIMHAPUYECKUX MNPOBOJHUKOB OT [JIMHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUSI U MaTepHalIa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT COITPOTHUBIIEHHS IPU MOCTOSTHHOM
HaNPSHKEHUH.

[Ipamoe uzmepenne IIC. KopoTkoe 3aMbIKaHHUE TAIIbBAHWUYECKOTO AJIEMEHTA
Y OLICHKAa BHYTPEHHETO COIPOTHUBIICHHUSI.

CnocoObl coeuHEeHUs UCTOYHUKOB Toka, D/[C Gartapeil.

HccnenoBanne pazHOCTH MOTEHIMAIOB MEXAY MOJIOCAMHA MCTOYHHMKA TOKA
OT CHWJIBI TOKA B IIEMH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanne cMEaHHOTO COEAMHEHNS PE3UCTOPOB.

N3mepenune yaenbHOro CONpOTUBIICHUS TPOBOHUKOB.

UccnenoBanre 3aBUCHMOCTH CWJIBI TOKa OT HANpPSKEHUS JJISI JIAMIIbI
HaKaJIMBaHUS.

VYBenuueHue npejena u3MepeHus amnepmerpa (BoJIbTMETPa).

N3mepenne D/IC u BHYTpPEHHETO COMPOTUBIICHUS] UCTOYHHUKA TOKA.

Uccnenosanne 3aBucuMoctd DJIC rajbBaHUYECKOr0O 3JEMEHTAa OT BPEMEHU
IPpH KOPOTKOM 3aMBIKAHHH.

HccnenoBanre pa3HOCTH MOTEHUMAIOB MEXKAY IMOJIIOCAMU MCTOYHHMKA TOKa
OT CHWJIBI TOKA B IIENH.

HccnenoBanye 3aBUCMMOCTH MOJIE3HONM MOLIHOCTH HUCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paziuuHbix cpedax.

DJeKTpruecKass MPOBOAUMOCTh  PAa3JIMYHBIX  BEIIECTB.  DJEKTPOHHAs
IPOBOJUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTb COIPOTHUBIICHHUS METAJUIOB OT
TemnepaTrypsl. CBEpXIIPOBOJIUMOCTb.



DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA NEKTPOHHBIX ITYYKOB.

[TonynpoBOaHUKMY. CobctBeHHas 17| IIpUMECHas IPOBOIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE TPUOOPHI.

DNEKTPUYECKUA TOK B BJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALMS.
DnekTponu3. 3aKoHbl Papajes ISl ANEKTPOIu3a.

OnekTpuueckuii TOK B raszax. CaMoCTOATENbHBIM M HECAMOCTOSITEIIbHBIN
paspsa. PaznuuHble TUIBI CAMOCTOATENBHOIO paspsana. Monnaus. [Liazma.

TexHudyeckne yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHME: Ta3opaspsiIHbIe
JamImbl, 3JEKTPOHHO-TyueBas TpyOKa, MOJYNPOBOAHUKOBBIE MPUOOPHI: AUO/,
TpaH3UuCTOp, (POTOAMOM, CBETOJAMON, TalbBaHHWKA, padUHUPOBAHUE ME[H,
BBIIIJIABKA aTIOMUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBHCUMOCTb CONPOTUBIIEHUSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JEKTPOIUTOB.

3akoHsl n1ekTponuza Papanes.

HckpoBoii pa3psil U MpOBOJIUMOCTh BO3yXa.

CpaBHEHME POBOAUMOCTY METAJIJIOB U MTOJIYTIPOBOJHUKOB.

OIHOCTOPOHHSAS TPOBOIUMOCTD AUO/A.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmuKym.

Habmonenue >nexkrpoinusa.

N3mepenne 3apsaa 0OTHOBAJIECHTHOIO MOHA.

UccnenoBanne  3aBUCUMOCTHM  CONPOTHUBJIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsiTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKH TUO/A.

Du3uYeCKU NMPAKTUKYM.

CniocoObl u3Mepenus PU3NYECKUX BEJIUYHH C MCTOIb30BAHUEM AHAJIOTOBBIX
U IU(POBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTEINIbHBIE TOTPEIIHOCT U3MEPEHUN (PU3NUYECKUX BEIHYMH.
O1nieHKa TpaHull TOrPENTHOCTEM.

[IpoBeneHrne  KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUM  3aBUCHUMOCTEU
¢u3nyeckux BEIUYUH, NPOBEpKa MPENJIOKEHHBIX THUIOTe3 (BBIOOpP U3 pador,
ONMMCAaHHBIX B  TEMAaTUYECKUX  paszlenax «YUYEHHYECKMH  DKCIEPHUMEHT,
nabopaTopHbIe padOThI, MPAKTUKYM).

MexnpeaMeTHbIE CBA3H.

N3yuenne «kypca ¢usuku yriyonéHHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YYETOM COJIEPIKATEIBHBIX MEXIIPEAMETHBIX CBS3€H C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnole nonaAmMuUs, C6A3AHHbBIE C U3YUECHUEM MENOO08 HAYYHO20
no3nanuA: SIBICHUE, HAYYHBIH (akT, TUMOTe3a, (PU3MUecKas BETWYHHA, 3aKOH,



Teopus, HAOIIOJEHUE, DKCIEPUMEHT, MOJICTUPOBAHUE, MOJEIb, HW3MEPEHUE,
MOTPEITHOCTH U3MEPEHUH, U3MEPUTEIbHBIE TPUOOPHI, ITUGPOBas TabopaTopus.

Mamemamuka: pelieHUEe CHUCTEMbl ypaBHEeHWH. JIuHeWHas QyHKIWMA,
napabosa, runep0Oona, ux rpaguKku u cBocTBa. TpuUroHOMETpUYecKrue (PyHKIINM:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO.
BekTopsl 1 X MPOEKIIMU HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

Bbuonozua: mexannueckoe JNBUKEHHE B KUBOW mpupone, auddysus, ocMoc,
TEIJI00O0OMEH >KHUBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl,
yTWIM3alKsl OMOOPraHUYECKOro TOIUIMBA JJIsl  BBIPAOOTKU  «TEIJIOBOM» U
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KaIWJUISIPHBIE SIBJIEHUSL B IPUPOJIE,
AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJSpHAsE Macca, IMOJIy4YeHHEe HaHOMAaTepualioB, TEIUIOBHIC
CBOWCTBA TBEPABIX TEJI, KUIAKOCTEU M Ta30B, KUIAKHE KPUCTAJUIbL, DJIEKTPUUECKUE
CBOMCTBAa METAJJIOB, SJIEKTPOJIUTHYECKAs IUCCOLIMAIIUS, TallbBAHUKA, AIEKTPOHHAs
MUKPOCKOMHUSI.

TI'eozpaghusn: BnaxxHOCTH BO3/yXa, BETPHI, OAPOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE JBWKEHUU C HCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOro MW JKHUJKOIO TPEHHS] B TEXHUKE, CTATUUYECKUE KOHCTPYKIUU
(KpOHILITEIH, peméryaTble KOHCTPYKIIMHU), UCHOJIb30BAHUE 3aKOHOB COXPAHEHMUS
MEXaHUKU B TEXHHUKE (THMPOCKOM, BOJOMET W JAPYrHe), IBUrareiib BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOIUIBHUK, KOHIUIIUOHEDP, TEXHOIOTUH
MOJIyYEHUSI COBPEMEHHBIX MAaTE€pUaoB, B TOM YHKCIE€ HAHOMAaTepHANIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUUYECKasl 3allUTa, 3a3€MJIEHUE JJIEKTPONpPUOOpPOB,
razopaspsIHbI€ JJaMIIbl, TOJYITPOBOJHUKOBBIC MPUOOPHI, FaThbBAHUKA.

11 KITACC

Pa3nen 4. diaekTpoanHaMuKa.

Tema 4. Maznummnoe noane.

BzaumonelcTtBiEe MNOCTOAHHBIX MArHUTOB M MOPOBOJHUKOB C  TOKOM.
MarnutHoe mone. Bektop marnuTHOM wuHAYKUMH. [IpuHIMND cyneprno3unuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW UHIYKIIHU.

MarnuTHoe 1oJie MPOBOJAHUKA ¢ TOKOM (TIPSIMOTO IIPOBOJIHMKA, KATYIIKH H
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amnepa, €€ HanpaBICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBjieHUE U MOAYJb. [[BHKEHNE 3apsiKEHHOM YaCTHULIbI
B OJJHOPOJHOM MarHuTHOM Iose. PaGora cunbl Jlopenma.

MarunurtHoe noJjie B Beniectse. @eppoMarHeTuky, rapa- u JHaMarHeTUKH.



TexHu4deckue YCTpOf/'ICTBa U TCEXHOJOIMYCCKUC IIPOHECChI: IIPUMCHCHHC

MOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETD,
AIEKTPOJBUTATEND SIKOOHM, YCKOPUTENIH JIEMEHTAPHBIX YACTHIL.
Hemoncmpayuu.

Kaptuna 7nmHMA  WMHAYKOMM ~ MAarHATHOIO  IIOJISL  TIOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTtuna nuHui MarHuTHOW MHYKIIUU TOJISI INIMHHOTO MPSIMOTO MIPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO ITPOBOJHUKA, KATYIIKN C TOKOM.

B3anmoneiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

Habntonenue nBm>xeHus My4yka 3J€KTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMIT JIEUCTBUSA BJIEKTPOU3MEPUTEIBHOIO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccenenoBanre MarHuTHOTO IOJISI TOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (peppOMarHeTUKOB.

UccnenoBanne neicTBUA NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMK Ha OCHOBE U3MEPEHHUSI CUIIBI AMIIEpA.

Tema 5. dnexkmpomazHumnas uHOYKYUA.

SIBeHne 3JIEKTPOMAarHUTHOM HMHAYKHUU. [IOTOK BEKTOpa MarHUTHOU
uaaykuud. OJIC uHAyKnuu. 3aKOH HJIEKTPOMAarHMTHOW uWHAyKuuu Dapajes.
Buxpesoe anekrpuyeckoe none. Toxku DOyko.

OJC wHAYKUMHU B NPOBOJHUKE, JABUKYIIEMCS B OJHOPOAHOM MAarHUTHOM
oJIe.

IIpaBuiio Jlenna.

NunyktuBHOCTh. Karymika HMHIYKTUBHOCTM B LENMH IOCTOSHHOTO TOKA.
Asnenue camonHaykuuu. IJ{C caMOMHIYKIINH.

DHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIJIEKTPOMAarHUTHOE TOJIE.

TexHu4yecKkre YCTpPOMCTBA M TEXHOJIOTMYECKUE MPOLIECCHl: WHIYKIMOHHAS
1e4yb, COJIECHOU/, 3alllUTa OT JEKTPU3ALNU TEN MPU JIBUKEHUN B MArHUTHOM I10JI€
3eMIIH.

Jlemoncmpayuu.

HaGntonenue siBieHus 3J1eKTPOMAarHUTHOM UHTYKIIUU.

Uccnenoanne 3aBucumoctd J/IC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHUTHOT'O ITOTOKA.



[IpaBuno Jlenua.

[Tanenne MarauTa B alFOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHne CaMOMHAYKIUH.

UccnenoBanne 3aBucumoctd I/]C caMOMHIYKIIUM OT CKOPOCTHM U3MEHEHUS
CUJIBI TOKA B IIEIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HccnenoBanne siBICHUS SJIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHue MHAYKIIMU BUXPEBOI'0 MAarHUTHOTO TOJISL.

UccnenoBanue siBIEHUS] CAMOUHYKIIUH.

COopka MoJIeH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paszneun 5. KoJsieOanusi U BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

Komnebarenpuasg cucrema. CBoOOHEIE KOJICOQHUS.

["apmonnyeckue konebanus. Kunemarnueckoe U JUHAMUYECKOE OMHUCAHUE.
DHepreTuyecKoe OMUCAHUE (3aKOH COXPAHEHUsI MEXaHWYECKOW »Hepruu). BoiBon
JTUHAMUYECKOTO OMMCAHUSI TAPMOHUYECKHUX KOJEOaHW M3 UX DHEPTreTUYECKOTro U
KMHEMATUYECKOTO OMUCAHUS.

Awmrutyna U ¢aza koneOanuil. CBs3b aMIUIUTYABl KOJIEOAHUW HCXOIHOM
BEJIMYHMHBI C aMIUTUTYaMHU KOJIeOaHui €€ CKOPOCTH U YCKOPEHHUSI.

Ileprog u uactora konebanuid. llepuon manbix CBOOOJHBIX KOJI€OaHMI
MaTeMaTH4YeCcKoro MasiTHuka. Ilepuom CBOOOJTHBIX KOJIEOAHUN TPYKUHHOTO
MasTHHKA.

[TonsiTue o 3aTyxammux KonebaHusX. BeiHyX1eHHbIe Konebanus. Pezonanc.
PesonancHas kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOAHMS.

TexHu4yeckre yCcTpoucTBa U TEXHOJOTMUYECKHUE MPOLIECChl: METPOHOM, Yachl,
Kaueyu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck Koe0aTeIbHOrO ABMKEHUS.

HaGnronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIeOaHUM rpy3a HA HUTH OT
aAMILTUTY/IbI.

UccnenoBanue 3aTyxaromux KojaeOaHui U 3aBUCUMOCTH MIEPH0Jia CBOOOHBIX
KOJIeOaHU OT COMPOTHUBIICHHUS.

UccnenoBanne konebaHuid Tpy3a HAa MACCHUBHOM TMPYXKHHE C IEIbIO
dbopMuUpOBaHUS TTPEACTABICHUN 00 MICATLHON MOJIETH PYKUHHOTO MasTHUKA.

3aK0H COXpaHEHUS YHEPTUU IIPU KOJIeOaHUAX Ipy3a Ha MPY>KUHE.

UccnenoBanre BbIHYKICHHBIX KOJIEOaHUM.

Habmonenne pe3onanca.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmuKym.



W3mepenne mnepuoaa CBOOOAHBIX KOJNEOAHMH HUTSHOTO U MPY>KUHHOTO
MasITHUKOB.

N3yyenue 3akOHOB JBMKEHUS Tejla B XOZ€ KOJIeOaHUN HA YyIPYTOM IOJBECE.

N3yueHne NBUKEHUS HUTSIHOTO MasiTHUKA.

[IpeobpazoBanue 3HEPTUH B IPY>KUHHOM MasiTHUKE.

NccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXAIOIIUX KOJIEOAHUH.

WccnenoBanre BBIHYKICHHBIX KOJIEOAHUN.

Tema 2. dnexkmpomazHumHnsle Konedanus.

Konebarenpubiit koHTYp. CBOOOIHBIE SJIEKTPOMAarHWTHBIE KOJeOaHUS B
ujeabHOM KoJjebaTenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUIUTYIbI
3apsia KOHAEHcaTopa ¢ aMIUTUTY0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUS YHEPTUU B UJI€aJIbHOM KoJie0aTeTbHOM KOHTYPE.

3aTyxaroime 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxeHHbie
AJIIEKTPOMArHUTHBIE KOJIEOaHUsI.

[lepemenHblii TOK. MOIIHOCTh MEPEMEHHOrO TOKAa. AMIUIUTYAHOE H
JEUCTBYIOIIEE 3HAYECHHE CHJIBI TOKA W HANpsKEHUsS MpU pa3iudHou Gdopme
3aBUCUMOCTH MEPEMEHHOI0 TOKAa OT BPEMEHHU.

CunycouJianbHbld TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHcAaTOp M KaTylika
WHJYKTUBHOCTH B LIETIH CUHYCOWJAJIBHOTO NMEPEMEHHOr0 TOKa. Pe30HAHC TOKOB.
Pe3onanc HanpskeHM.

WNneanvubiii  Tpanchopmarop. IlpousBoactBo, mepemadya u moTpedeHUE
AIEKTPUYECKON SHEPTUU.

DKOJIOTUYECKHE PHUCKU TMPU MNPOU3BOACTBE AyeKTpodHepruu. Kymnbrypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B TIOBCEITHEBHOM KU3HH.

TexHudyeckre yCTpOMCTBAa M TEXHOJIOTHYECKHE MPOIECCHI: AJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, JIUHUU AJIEKTponepeaay.

Hemoncmpayuu.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUS!.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIeOaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcnumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

I'enepaTop He3aTyXarONIUX IEKTPOMATHUTHBIX KOJICOAHUH.

Mopenb 3JIEKTpPOMarHUTHOT O T€HEPATOpA.

BriHyX1IeHHbIE CHHYCOUATbHBIE KOJIEOaHusI.

Pe3ucrop, kaTyiika MHIYKTUBHOCTH W KOHIEHCATOP B LEMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu moclielOBAaTEIbHOM COEAMHEHUU PE3UCTOpPA, KATYLIKU
WHIYKTUBHOCTH M KOHJEHCATOpAa.

Y CTpolCTBO M PHUHITUT IEUCTBHS TpaHchopmaTopa.



Mopens JIMHUY JJIEKTPONEPENAYH.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomot, npaKkmuKkym.

N3yuenue Tpancpopmaropa.

HccnenoBanne NmepeMEHHOrO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIE
KOHJIEHCATOP, KaTyLIKy U PE3UCTOP.

HaGntonenue 35eKkTpoMarHiTHOrO pe30HaHCa.

HccnenoBanue paboOThl HCTOYHUKOB CBETA B IIENIH IEPEMEHHOT O TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAaZHUNHbLE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUSA HX pacnpoctpaHeHus. [lomepeunbie wu
POJIOJbHBIE BOJHBL. llepron, CKOpOCTh pacnpocTpaHEHWs M JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHMX BOJH: OTpa)K€HHE, NPEIOMIICHHE, HHTEepPEepeHUus U
nudpaxus.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsi3HEHUE OKPYKAKOIIEH CPEIbI.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS U3JyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalysl BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaXXEHHE,  IPEJIIOMIICHHUE,
noJsipu3aius, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [[puMeHEHHE 3JEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHLIMIBI paguOCBsI3U U TeNeBUACHUS. Paninonokanus.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPEbI.

TexHuueckre yCTpOHCTBA M MNPAKTUYECKOE NPHUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, pajap, paauolpuéMHIUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPAa3BYKOBAsl TUarHOCTUKA B TEXHUKE M MEAULMHE.

Jemoncmpayuu.

O0pa3zoBaHuE U pacpOCTPAHEHUE NONEPEYHBIX U IPOJOJIBHBIX BOJIH.

Konebmromeecs Ten0 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOaHUH.

Haburoienue otrpaskeHus: ¥ NpenoMIeHUs MEXaHUUECKHUX BOJIH.

Hab6monenue narepdepeHunu u audppakiny MEXaHUIECKUX BOJH.

AKYCTHYECKHN pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenue cBA3M I'pPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYJIOW H
4acTOTOMN KOJIEOAHUH.

HUccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpakEHHUE,
npesioMIIeHUE, Mossipu3anus, udpakuus, nHTephepeHITus.

Oo6nHapyxenue nHGPaKpacHOro U yIAbTPaduoIeTOBOTO U3TyUCHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPaKmuKym.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3yuenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonuHelHOE pacpOCTpaHEHUE CBETa B OJHOPOAHOU cpene. Jlyu cBera.
To4euHBIN UCTOYHUK CBETA.

OTtpaxkenue cBera. 3akoHbI oTpaxkeHus: cBera. [locTpoeHne n3o0pakeHuil B
wiockoM 3epkaiie. Cepuueckue 3epkana.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTelb
npenoMiieHus. OTHOCHUTENBHBIA NTOKA3aTeNb NpeaoMiaeHus. [10CTOSIHCTBO 4acTOThI
CBETa M COOTHOUICHWE JJIMH BOJIH MPHU MEPEXOAE MOHOXPOMATHYECKOI'O CBETA
4yepes rpaHully pasjziena AByX ONTHYECKUX Cpe.

Xon nyueid B mpusMme. [ucnepcus cBera. CioxHBIA cocTaB O€noro cCBeTa.
IBer.

[TonHoe BHyTpeHHee oTpa)keHue. [IpenenbHbIil yroi MoaHOrOo BHYTPEHHETO
OTPAKEHMUSI.

CobOuparomiue u pacceuBatroumde JauH3bl. Tonkas nuH3a. DokycHOe
paccTOsIHUE M ONTHYECKas Cuia TOHKOM JIMH3BL. 3aBHCHUMOCTh (POKYCHOIO
pPacCTOSIHUSL TOHKOM c(epruyecKkod JHMH3bI OT €€ T€OMETPUU M OTHOCUTEIBHOIO
MOKa3aTeNs MPEIOMIICHHUS.

®opMyJsia TOHKOU JIMH3BL. Y BEIUYEHHUE, 1aBAEMOE JIMH30M.

Xop Jy4a, MPOMIEANIETO JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudyeckor ocu. IlocTpoeHue wu300pakeHW TOYKHM M OTpe3Ka MpSIMOA B
COOMpAIOIUX W PACCEUBAOIINX JIMH3AX M UX CUCTEMAaX.

OnTtuyeckue npubopsl. Paspemaromas crnocoOHocTh. [1a3 kak onTuyeckas
cucrema.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMOJEHHWS MAaKCUMMyMOB M MHUHHUMYMOB B HUHTEp(EpPEHIIMOHHOU
KapTUHE OT JBYX KOTEPEHTHBIX HUCTOYHMKOB. [Ipumepbl KilacCMUECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cBera. JudpakuuonHas pemérka. YcloBue HAOTIOIESHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GpPaKkIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKME IIPOLIECCHI: OYKH, JyIa,
nepuckomn, Qoroanmnapar, MUKPOCKOIN, MPOEKIMOHHBIN ammapar, HNpOCBETIECHUE
OITHKH, BOJIOKOHHAsI ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKECHHUsI CBETA.



HccnenoBanue npenoMieHHs CBETA.

Habmronenue noHoro BHyTpeHHEro oTpaxenus. Mojienb CBeToBO/IA.

HccnenoBanne xoma CBETOBBIX IYYKOB 4YEpe3 IUIOCKOMApAILIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paxKeHU B JIMH3AX.

Mopenu MuKpocKomna, TeJIeCKona.

Habmonenne natepdepeHnm cBera.

Habmronenue 1BE€TOB TOHKUX MIEHOK.

Habmonenune nudpakiuu ceera.

N3yuenne nudppakiimOHHON peniéTKu.

HaGmtonenune nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

Habmronenue nonspusaiuu cBeTa.

[IprMeHeHuE MONSIPOUIOB ISl U3YUEHHSI MEXaHUYECKUX HANPSHKECHUN.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3MepeHue nokazaresns npeaoMiIeHUs CTeKa.

UccnenoBanre 3aBUCUMOCTH (POKYCHOTO PAcCTOSIHUS OT BellecTBa (Ha
IPUMEPE KUIKUX JIUH3).

N3mepenne pokyCHOTO pacCTOSTHHSI pacCEUBAIOIINX JTUH3.

[Tonyuenne n300pakeHMsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[Tonyuenne n300pakeHUs: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Hab6monenne nudpaxium, naTepPepeHINy U MOISIpU3aIiy CBETA.

N3yuenue nonsgpuszanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIny JIa3epHOTO U3JIYYEHHUS Ha IBYX IIENSIX.

Habmonenne nucnepcun.

Hab6mronenue n uccnenoBanue AUQGPaKiimoOHHOTO CIIEKTpa.

N3mepenue IrMHbI CBETOBOU BOJHBI.

[TonydeHnue criekTpa U3Iy4eHHUs CBETOAMOA MPU MOMOIIU AUGPAKITUMOHHOM
PELIETKMY.

Paznen 6. OcHOBBI CIeNUAIBbHON TEOPHMH OTHOCUTEIBLHOCTH.

['pannubl NPUMEHUMOCTH  KJIACCMYECKOW  MexaHuku.  llocrymarsl
CIIEHUAIBHOW TEOPUU OTHOCUTENBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBas.  [IpeoOpazoBanus  JlopeHia.
VYcnoBue npudMHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJIeHUE
BPEMEHH U COKpAIllCHUE JJINHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKON YaCTUIBI.

CBsi3p Macchl C 3HEPrUEH U UMITYJIBLCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTUs
MIOKOSI.



TexHudyeckre YCTPOMCTBA M TEXHOJIOTHYECKHE TMPOIECChl: CIYTHUKOBBIC
NPUEMHUKHU, YCKOPUTEH 3apsHKEHHBIX YACTHIL.

YyeHnueckuit IKCIIepUMEHT, J1a00paTOpHbIE PAOOTHI, MPAKTUKYM.

OmnpeneneHue UMIyJIbCa U SHEPIUU  PEITUBUCTCKUX dYacTul (10
(dotorpadusmM TpeKOB 3apsSKEHHBIX YACTUL B MATHUTHOM I10JI€E).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TemoBOe M3NyueHHEe (M3IydeHHe aOCONMIOTHO YEPHOTO Tena).
3akoH cMmemennst Buna. ['nnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPruUsi U UMITYJIbC (POTOHA.

®oroaddext. OmbiTel A. I'. CroneroBa. 3akonsl porodddexra. YpaBHeHHE
OinireitHa 11 potodddekra. «KpacHas rpanuina» Gororddexra.

JlaBnenue cBera (B YacCTHOCTH, /aBJICHHE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0 M a0COJIOTHO OTpaXkarollyro moBepxHocTh). Ombitel I1. H.
JleGenena.

BonnoBeie cBolicTBa yactui. Bosnbl ne bpound. [InvunHa BomHbl Ae bpoitis u
pasmepbl  00JacTU JIOKAJIM3allUM JBIKYIIEHCS dacTtullel. KopnyckymnsipHo-
BOJIHOBOM Ayanu3M. [{udpakims 37eKTpOHOB Ha KpHUCTaJIax.

Crnemnduka m3mepernii B Mukpomupe. COOTHOIIEHUST HEONpeneIEHHOCTEH
I'eitzenOepra.

TexHu4yeckre YCTPONCTBA M TEXHOJIOTUYECKHE TIPOIIECChI: CIEKTPOMETD,
dorornemMeHT, (HOTOJATUMK, TYHHENbHBIA MHUKPOCKON, COJHEYHasi Oarapes,
CBETO/MO/.

Hemoncmpauuu.

®otor(PpheKT HAa yCTAaHOBKE C IIMHKOBOM MJIACTHHOM.

UccnenoBanue 3akoHOB BHeNTHEro Gporodddekra.

UccnenoBanre 3aBUCHUMOCTH  CONPOTHBJICHUS  MOJYOPOBOAHUKOB  OT
OCBEILIEHHOCTHU.

CBeronuon.

Conneunas Oartapesi.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

Uccnenosanue Gporopesucropa.

N3mepenune nocrostHHoM [1nanka Ha ocHOBeE HcciienoBanus Gorodddekra.

UccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOUO] OT HAIIPSAKEHUS.

Tema 2. Dusuka amoma.

OnpITH MO HCCIENOBAHUIO CTPOEHHUs aroMma. IlnmaHerapHas Mojzenb atoma
Pesepdopna.

[Toctynatel bopa. M3ny4yenue u noriomnieare GOTOHOB MpHU MEPEXoie aToma
C OJTHOTO YPOBHS DHEPIMU Ha JPYroMu.



Bunsl ciektpoB. CekTp ypOBHEN SJHEPTUHA aTOMA BOJIOPOJA.

CnioHTaHHOE U BBIHYXJCHHOE U3llyueHue ceera. Jlazep.

TexHu4yeckre YCTPONCTBA M TEXHOJOTMYECKUE MPOLIECCHI: CHEKTPaJIbHbBIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habmronenne MMHEHYaTHIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CUETUNKA HOHU3UPYIOIIUX YACTULL.

Onpenenenne JIMHBI BOJHBI JA36PHOTO U3Ty4CHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HabGntonenue nuHeiuaToro cnexrpa.

HccnenoBanne criekTpa pa3peKEHHOr0 aTOMapHOTO BOAOPOAA U U3MEPECHHE
noctostHHOM PunGepra.

Tema 3. Dusuka amomHoz0 A0pa U INEMEHMAPHBIX YACMUY,.

Hyxnonnas mopens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M3oronsl.

PanuoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['amma-usnyuyeHue.

3aKoH pPaJMOAaKTUBHOrO pacnaaa. PaanoakTHBHBIE H30TOINBI B MPHUPOJIE.
CBOICTBa MOHM3MPYIOLIEr0 W3JIy4eHUs. BinsgHME paguMoakTUBHOCTH Ha YKUBbIC
opranu3mbl. EctecTBeHHbIN (POH n3nydenus. JJozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifjpe. SnepHbie cuibl. [led ekt macchl siapa.

SAnepusie peakiuu. [lenenne u cunTes siaep. SAnepusie peaktopsl. [Ipodiemsr
YIPaBISAEMOr0 TEPMOSAEPHOIO CHHTE3a. OKOJOTMYECKHE aCIEKThl pPa3BUTHS
SIZIEPHOMN YHEPIETUKMU.

Mertoabl perucTpanuy 1 UCCIEA0BAHUS AJIEMEHTAPHBIX YaCTHIL.

OyHIaMEHTaJIbHbIE B3aWMOJECUCTBUSA. bapuOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangaptHor moaenu. KBapk-TiirooHHas MOJENb aJpOHOB.

®usuka 3a npeaenamu CrtaHaapTHol Mojaenu. TéMHas matepust U TEMHas
DHEPIHUs.

EnuncTBO pmznueckoi KapTUHBI MUpA.

TexHu4yeckre yCTpoMCTBa U TEXHOIOTUYECKUE MPOLIECCHI: JO3UMETP, Kamepa
BunbcoHa, saepHbIi  peakTop, TEPMOSACPHBIM peakTop, aromMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusi.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmuKym.

WccnenoBanue TpeKoB YacTull (M0 TOTOBBIM (OTOrpadusim).

UccnenoBanue pagnoakTUBHOTO (hOHA C UCTIOJIb30BAaHUEM JO3UMETPA.

N3yyenue nornomieHus OeTa-4acTuIl aTFOMUHHEM.

Pa3nesn 8. JiieMeHTHI ACTPOHOMUM U aCTPOPU3HKH.



DTarnbl pa3BUTHS aCTPOHOMUU. [IpuKnagHOE U MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3MKU IS OOBSCHEHUS MPHUPOJIbI
KOCMUYECKUX 00BEKTOB.

Meroasl acTpoHOMHUYECKUX ucchenoBanuii. COBpEMEHHbIE ONTHUYECKUE
TEJIECKOIIbI, PaJANOTENIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHUSI.

Bun 3Bé3aHoro neba. Co3Besnus, sipkue 3BE3BI, IUIAHETHI, X BUIUMOE
JIBUKEHUE.

Conneunas cucrema.

Comnuie. ConmHeunast akTUBHOCTb. McTounuk sHeprun CoHua U 3BE3 .

3BE311bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. /[narpamMmma «CreKTpaibHbIi KJIacc —
CBETHUMOCTb». 3BE3/Ibl TJIABHOM MOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCIENOBATEIbHOCTU. BHyTpeHHee cTpoeHue
3B€31. COBpEMEHHBIE MPEACTABJICHUS O MPOUCXO0XKAEHUU U 3BoNonMU CoJHIa U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Muieunbiii I[lyte — Hama I'amaktuka. Ilomoxkenue u aBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapsl. UEpHbIE ABIPHI B siApax
rajaKkTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa06:ma. Pazberanue ranakTuk.
Teopust bonbmoro B3peiBa. PennkToBoe n3nydeHue.

Macmrabnas crpyktypa Beenennoil. Meraranaktuka.

Hepeménnplie nmpobdsieMbl aCTPOHOMUMU.

Yuenuueckue navnooenus.

HaGmonenus 3BE3qH0r0 HEOA HEBOOPYXKEHHBIM TIa30M C UCIOJIIB30BAHUEM
KOMITBIOTEPHBIX MPWIOKEHUU JJIsI ONPEeeTICHUs TTOJIOXKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3Ausi CEBEpHOro Moiylapus U SpKue
3BE3/BL.

HaGmronennss B tenmeckonm JlyHbI, MJIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOILUICHHM.

Du3HYeCKU MPAKTHKYM.

CriocoOb1 u3Mepenns (PU3NYECKUX BEIUYHH C MCTOJIb30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTENHHBIX MPUOOPOB U KOMIBIOTEPHBIX MTaTYUKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCHUTEIIbHBIC MOTPEITHOCTH U3MEPEHUN (PU3HMUECKUX BEITUYHUH.
OueHka rpaHul NOrPEeIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX UM3MEPEHHM, HCCICAOBAHUM  3aBUCUMOCTEUN
bu3nUecKX BEIMYMH, TPOBEPKA MPEIJIOKECHHBIX THUMOTe3 (BBIOOp W3 pabdor,
OMMCAHHBIX B  TEMAaTUYECKUX  pazgenax «YUYEHUYECKHUUA  DKCIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM)).

O0o01maoiee NOBTOPEHHE.



O6o0uieHne U cucTeMaTu3alus CoJIep KaHUs pas3ienoB Kypca «MexaHukay,
«MornekynspHas Qu3ruKa U TEPMOIUHAMUKAY, «JeKTpoauHaMuKay, «Konebanus
U BOJHBbI», «OCHOBBI CHEUHAIBHOW TEOPUHM OTHOCHUTENbHOCTHY, «KBaHTOBas
busnkay, « 3EMEHTH ACTPOHOMHH U aCTPOPUZUKIY.

Ponpr ¢Qu3uku u acTpOHOMHUM B IKOHOMHUYECKOW, TEXHOJIOTHUECKOMH,
COLIMAJILHOM M ATUYECKOU cepax NesTeIbHOCTH YeJIOBEeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OIKUCATEIbHOM,
CHUCTEMATHU3HUPYIOIIECH, OOBACHUTEIBHOW W  MPOTHOCTUYECKOW  (YHKIIHIA
(duznueckoi Teopuu, poiib GU3NUECKONW TEOPUU B (POPMUPOBAHUU MPEACTABICHUI
0 (u3nUecKor KapTHUHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIIEM PNy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJIE.

MeKnpeaMeTHbIE CBS3H.

WN3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kjacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBS3€U C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmnsle noHamuUs, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHUE, Hay4yHbId (akT, rumore3a, (pu3Myeckas BEITWYMHA, 3aKOH,
Teopus, HAONIOJCHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUN, U3MEPUTEIbHBIC MPUOOPHI, U(PPOBast TaOOPATOPHSI.

Mamemamuka: pPEUICHUE CUCTEMBl YypaBHEHUW. TpPUTOHOMETpHUYECKHE
(GYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. BEKTOPBI M MX MPOEKIMH HA OCHU KOOPIWHAT, CIOXKEHHUE BEKTOPOB.
[IpousBoaHbIe 37eMeHTapHBIX (GyHKIWNA. [Ipu3Haku TOMOOUWS TPEYTrONBHHUKOB,
ornpeJieNieHHne WIonaau IocKux Guryp u oobEmMa Tel.

Buonozusa: >nextpuyeckue SBIEHUS B KUBOM MpUPOJE, KoJjeOaTelbHbIE
JNBWKECHHUS B JKUBOM MPUPOAE, OKOJOTMUECKUE PHUCKU TMPU MPOU3BOJACTBE
ANEKTPOIHEPIUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEH  cpesbl,
yJIbTPa3ByKOBasi JMArHOCTHMKAa B MEIULMHE, ONTUYECKHUE SIBJIEHUS B >KUBOU
IPUPO/IE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJl, KpUCTAIUINYECKAsE CTPYKTYpa TBEPIBIX
T€l, MEXaHM3Mbl OOpa30BAHMS KPUCTAUIMYECKOW PEIETKH, CHEKTPAIbHBIN
aHaJu3.

I'eocpaghusn: warHutTHblE TONIOCA 3€MJIM, 3aJI€KH MArHUTHBIX DY,
doTochEMKa 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
aNeKTpoaBUraTenb AkoOu, reHepaTop MEPEMEHHOI'0 TOKa, WHIYKIMOHHAs Ieyb,
JIMHUU BJIEKTPONEPENAy, AJIEKTPOABUTATENb, Palap, PAAUONPUEMHHUK, TEIEBU30DP,
anteHHa, TtenedoH, CBU-meub, ynabTpa3ByKOBas JTUArHOCTUKA B TEXHHKE,



HpOCKHHOHHBIfI arrapar, BOJIOKOHHAA OIITHKA, COJIHCYHAsA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAsA DOHECPTCTHUKA N OKOJIOI'MYCCKHUE aCIICKThI eé Pa3BUTHA.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA/INYHOCTHBIE PE3YJIBTATDBI

JIMUYHOCTHBIE PE3YJIbTATbBI

e B chepe OTHOIMICHUU ydYaIlIuxcs K cede, K CBOEMY 3J0pPOBBIO, K
MO3HAHUIO ce0s — OpHEHTAlMs Ha JOCTHKEHHUE JIMYHOTO CYAaCThs,
peAIM3aIMI0 TTO3UTUBHBIX JKU3HEHHBIX IEPCIEKTUB, WHUIIMATUBHOCT,
KpEaTUBHOCTh, TOTOBHOCTh M  CIHOCOOHOCTh K  JIMYHOCTHOMY
CaMOOMPEEICHUIO, CITOCOOHOCTh CTABUTH ILIEJIM M CTPOUTH KU3HCHHBIC
MJIaHbI; TOTOBHOCTh U CIIOCOOHOCTH 00ECIIeUUTh ce0€ U CBOUM OJIM3KUM
JOCTOMHYIO JKW3Hb B TIIPOIECCE CAaMOCTOATEIIBHOM, TBOPYECKOM U
OTBETCTBEHHOW JI€SATEIBHOCTH, K OTCTAMBAHHUIO JIMYHOI'O JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, BbIpadaThIBaTh COOCTBEHHYIO TO3MIUIO IO
OTHOIIICHUIO K OOIIECTBEHHO-TIOIUTUYECKUM COOBITUSIM MPOIILIOTO U
HACTOSIIIIETO HA OCHOBE OCO3HAHMSI U OCMBICIICHUSI UICTOPUU, TYXOBHBIX
LHEHHOCTEW W JIOCTMIKEHHUM HAIleW CTpaHbl, K CaMOPA3BUTHIO W
CaMOBOCIIMTAHUIO B COOTBETCTBUHU C OOIIECYETIOBEUYECKUMHU IIEHHOCTSIMU
U HuJeallaMd TPaXJTaHCKOrO OOIIeCTBa;, NPHUHATHE U peaau3arus
IIEHHOCTEH 3J0pOBOr0 M 0Oe3omacHOro olpasza >KWU3HU, OEpekHOoe,
OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIIIEHUE K COOCTBEHHOMY
(hU3UUECKOMY U TICUXOJIOTUYECKOMY 3/10POBBIO;

e B cepe orHOmeHuir oOydarommxcsi K Poccum kak k Poamme
(OTeuecTBY) — poCCUNCKasT UICHTUIHOCTD, CIOCOOHOCTh K OCO3HAHHIO
POCCHUMCKON HMIAECHTUYHOCTH B TMOJUKYJIBTYPHOM COLIMYME, YYBCTBO
OPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOM OOIIMHOCTH POCCHUUCKOTO
Hapola u cyapObe Poccuu, maTpuoTHU3M, TOTOBHOCTh K CIY)KCHHUIO
OtedecTBYy, €ro 3aluTe; YBAXXEHUE K CBOEMY Hapoay, YyBCTBO
OTBETCTBEHHOCTHU Tiepesl PoauHOM, TOpJOCTH 3a CBOM Kpau, CBOIO
Ponnny, npouuioe n HacTosIee MHOrOHAIIMOHAIIBHOTO Hapoaa Poccun,
YBOKEHUE TOCYJAPCTBEHHBIX CHUMBOJIOB (repO, duar, THUMH);
GbopMUpOBaHUE YBAXKEHUSA K PYCCKOMY SI3BIKY KaK rOCYIapCTBEHHOMY
a3bIKy Poccuiickon @enepanuu, ABISIOMIEMYCS OCHOBOM POCCHMCKOU
UJICHTUIHOCTH U TJIaBHBIM dbaxTopom HaI[MOHAJIBHOTO
CaMOOIPE/ICICHUS; BOCIUTAHUE YBAXCHUA K KYJIbType, S3bIKaM,
TpaauUMsiM W OOblYasiM HapOJOB, MPOXHUBAKOIIKUX B Poccuiickoit
denepanuu;



e B cdepe OTHOUIEHUM ydamMXCsS K 3aKOHY, TOCYAapCTBY U K
rpaXAaHCKOMY OOIIECTBY — TPaXIaHCTBEHHOCTb, TIpaKIaHCKas
MO3UIUS AKTUBHOTO U OTBETCTBEHHOT'O 4UJIEHAa POCCUMCKOro OOIIECTBa,
OCO3HAIOUIET0 CBOM KOHCTUTYIIMOHHBIE TIpaBa M  OO0SI3aHHOCTH,
YBOXKAIOIIETO 3aKOH W MPABOMOPSAOK, OCO3HAHHO NPHUHUMAIOILIETO
TPaJUIIMOHHBIC HAIIMOHAIBHBIE U O0IIEUEIOBEUECKUE T'YMaHUCTUUYECKUE
U JIEMOKPATHYECKHE LIEHHOCTH, TOTOBOIO0 K YYacCTHUIO B OOIIECTBEHHOU
KU3HU; TPU3HAHUE HEOTUYKJAEMOCTH OCHOBHBIX IIpaB U CBOOOJ
YeJI0BeKa, KOTOPhIE IPUHAJICIKAT KAXKIOMY OT POXKICHHUS, TOTOBHOCTbD K
OCYILIECTBIICHUIO COOCTBEHHBIX MpaB M CBOOOJ 0€3 HAapylIEHHs IMpPaB U
CBOOOJ| JIPYyTrUX JHIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC MpaBa U
CBOOOJbI YEJOBEKa M TPaKJaHMHA COTJACHO OOIIeNpU3HAHHBIM
OpUHIIMIIAM W HOpMaM MEXIYHApOJHOr0 MpaBa U B COOTBETCTBHUU C
Koncturynmen Poccuiickon ®Depepannu, mpaBoBas U IOJATHYECKAs
IPaMOTHOCTb, MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOE Ha
JMajore KyabTyp, a TaKyKe pa3IndHbIX (OpM OOIIECTBEHHOTO CO3HAHMUS,
OCO3HAHHME CBOETO MECTa B MOJIUKYJIBTYP- HOM MHUPE; UHTEPUOPHU3AIIUS
IIEHHOCTEN JEMOKpPATHUH M COIMAJIBbHON COJIUIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIEHUM B TPYIIE WA COLUUATBHOU
OpraHMU3alMi; TOTOBHOCTh OOYYaIOIIUXCA K KOHCTPYKTMBHOMY yua- 6
CTHUIO B NIPUHSITUU PEIICHUMN, 3aTparuBaroinx MpaBa U UHTEPECHI, B TOM
yucie B Ppa3nuyHbIX (opMax OONIECTBEHHOM CaMOOpraHU3alNM,
caMOyIIpaBJICHHUS, OOIIECTBEHHO 3HAYUMOU NEATEIIBHOCTH;
MPUBEPKEHHOCTh HJICSIM HMHTEpPHAIIMOHAIN3MA, APYXKObI, PaBEHCTBA,
B3aMMOIIOMOIIM HAapOJIOB; BOCIUTAHUE YBAXKHUTEIBHOI'O OTHOUICHHS K
HAallMOHAJILHOMY JOCTOMHCTBY JIFOAEH, WX YYyBCTBAaM, PEIUTHO3ZHBIM
yOEXKACHUSIM; TOTOBHOCTb OOYYalOIIUXCS MPOTUBOCTOATH WJI€OJIOTUU
AKCTPEMU3MA, HaI[MOHAJIN3Ma, kceHopoouu, KOpPYIILIUH,
JUCKPUMHUHAIIMA [0  COLMANIbHBIM,  PEIMTHMO3HBIM,  PaCOBbBIM,
HallMOHAJBHBIM MPHU3HAKAM U JIPYTUM HETATUBHBIM COITUAJIBHBIM
SIBJICHUSIM;

e B cdepe OTHOIICHUWM YYAIIUXCS C OKPYXKAIOIUMHU JIOJbMU —
HPAaBCTBEHHOE€ CO3HAHME W I[IOBEJACHHWE HA OCHOBE YCBOCHUS
0O0IIIeUeSIOBEUECKHUX IIEHHOCTEN, TOJIEPAHTHOTO CO3HAHUS U MIOBEJCHUS B
MOJIMKYJIBTYPHOM MHUPE, TOTOBHOCTH M CIOCOOHOCTH BECTH JUAJIOT C
IPYTUMU JIFOJbMH, JOCTUTaTh B HEM B3aWMOINOHHMAaHMS, HAXOJUTh



o0mue memm W COTPYAHHUYATh JUII WX JOCTHIKCHHUS; TPHUHSITHE
I'YMAaHUCTUYECKUX  I[IEHHOCTEH, OCO3HAHHOE, YBKHUTCIBHOE M
100pO’KeIaTeIbHOe OTHOIICHWE K JPYyroMy 4YeJIOBEKY, €ro MHEHHIO,
MHPOBO33PEHHIO; CIIOCOOHOCTh K COIMEPEKUBAHUIO U (DOPMHPOBAHUIO
IIO3UTUBHOI'O OTHOIICHHMA K JIIOAAM, B TOM YHCIEC K JIMOaM C
OTrpaHWYEHHBIMH BO3MOXXHOCTSIMU 370POBbS M HHBaIKIaM; OepexHoe,
OTBETCTBEHHOE€ M KOMIIETCHTHOE OTHOIIEHHE K (Qu3ndeckoMy u
TICUXOJOTUYECKOMY 3JI0POBBIO JIPYTMX JIIOACH, YMEHHE OKa3bIBaTh
NEPBYI0 MOMOIIL, (OPMUPOBAHHWE BBIPAKCHHOM B  IOBEICHUU
HPaBCTBEHHOM MO3UIIMH, B TOM YHCJIE CIOCOOHOCTh K CO3HATEIHLHOMY
BBIOOPY m00pa, HPABCTBEHHOT'O CO3HAHWS W TIOBEJCHHS HAa OCHOBE
YCBOCHHUS OOIIEUYEIIOBEUYECCKUX IIEHHOCTEH W HPaBCTBEHHBIX YYBCTB
(dectb, JOJI, CIpPaBEIJIMBOCTb, MHUJIOCEPIHE M JpYKeaooue);
KOMIIETCHIIUNA COTPYAHUYECTBA CO CBEPCTHUKAMHM, NETbMHU MIIQJIIIETO
BO3pacTa, B3pOCIBIMH B 00pa30BaTeNIbHON, OOIIECTBEHHO IIOJIC3HOM,
y4eOHO-UCCIE0BATEIIBCKOM, IIPOCKTHOMN 151 IPYrux BUJIaX
NeSATEeTLHOCTH;

e B chepe OTHOIICHHM ydaIIUXCS K OKPYXKAIOIIEMY MHPY, K >KHUBOH
npupoie,  XYIOKECTBEHHOW  KyJlIbType —  MHPOBO33PCHHE,
COOTBETCTBYIOIIIEE  COBPEMEHHOMY  YPOBHIO  DPa3BUTHUS  HAYKH,
3HAYMMOCTh HAyKH, TOTOBHOCTh K HAayYHO-TEXHHYECKOMY TBOPYECTBY,
BJIAJICHUE JOCTOBEpHON HH(pOpMALUE O MEePEeOBbIX TOCTHXKCHUSAX U
OTKPBITUSIX MUPOBOW M OTEYECTBEHHOW HAYKH, 3aUHTEPECOBAHHOCTH B
HAy4HBIX 3HAHUAX 00 YCTpPOMCTBE MHpa M OOIIECTBAa; TOTOBHOCTh U
CIIOCOOHOCTh K 00pa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHHWIO, Ha
MPOTSIKEHUU BCEH KU3HU; CO3HATEJIBHOE OTHOILICHUE K HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBUIO YCIEIIHOW MTPOPECCUOHATBHOW U
OOIIIECTBEHHOW JESATEIBbHOCTH; JKOJOTUYECKas KyJbTypa, OepexHOe
OTHOIIICHUE K POJIHOM 3emJie, MPUpPOAHbIM OoraTcTBam Poccun u mupa,
NOHMMAaHUE BIUSHUA COLUUAIBHO-DKOHOMHUUYECKHX TMPOIECCOB Ha
COCTOSIHME MPHUPOJHOM W COLMAIBHOM CpElbl, OTBETCTBEHHOCTH 3a
COCTOSIHHME TIPUPOJHBIX PECYpPCOB, YMEHUNW M HABBIKOB pPa3yMHOIO
OPUPOJIOINOIB30BAHMS, HETEPINUMOE  OTHOIIEHHWE K  JACHCTBUSIM,
OPUHOCAIIMM  BpEll DKOJOTMHU; IPUOOPETEHHE OINbITa 3KOJIOrO-
HaMpaBJICHHON JESATENbHOCTH; 3CTETUYECKOE OTHOIIEHHE K MHUpy,
TOTOBHOCTB K 3CTETUUECKOMY 00YCTPONCTBY COOCTBEHHOI'O OBITA;



e B chepe OTHOIICHUH ydaluxcs K TPyAy, B cdepe coluaibHO-
IKOHOMHUYECKUX OTHOUIEHWW — YyBa)keHHE BceX (OpM COOCTBEHHOCTH,
FOTOBHOCTh K 3allldT€ CBOEH COOCTBEHHOCTH; OCO3HAHHBIM BBIOOD
Oynymieit mpodeccun Kak MyTh M CIIOCOO peaau3aliid COOCTBEHHBIX
KU3HEHHBIX IUJJAHOB, TOTOBHOCTh OOy4YalolIUXCA K TPYHAOBOM
npodeccroHaIbHON JEATEILHOCTH KaK K BO3MOXKHOCTH YYacTHS B
pelieHnu JUYHBIX, OOIIIECTBEHHBIX, rOCyAapCTBEHHBIX,
OOIIIEHAIIMOHAJIBHBIX TMPOOJIEM; MOTPEOHOCTh TPYAUTHCS, YBaXXKEHHE K
TPYAy W JIIOASM TpyJa, TPYIOBBIM JTOCTHXKCHHUSM, T0O0POCOBECTHOE,
OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K Pa3HbIM BHJaM TPYAOBOU
JESATETLHOCTH, TOTOBHOCTh K CaMOOOCTYKMBAaHUIO, BKJIIOYasi 00y4eHHE
Y BBITIOJTHEHUE JIOMAIITHUX 00S3aHHOCTEH.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUA
ba3oBble JJornuyeckue 1eMCTBUS:

e CaMOCTOSITCIIBHO  (OPMYJIIMPOBAaTH M  aKTyaJU3UpPOBaTh MPoOJIEeMY,
paccMaTpHBaTh €€ BCECTOPOHHE;

e ONpENeHATh LEIU JeATeIbHOCTH, 3aJaBaTh IHapamMeTphl U KPUTEPUH HX
JIOCTH)KEHMS,

e BBIABIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHMS B PacCMAaTPUBACMBIX
(bu3NUECKUX SABJICHUSX;

e pa3zpabaThIBaTh IUTAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaINM3a HMEIOIIUXCS
MaTepHATbHBIX ¥ HEMaTepUaTbHBIX PECYPCOB;

e BHOCHUTHh KOPPEKTHBBI B JEATEIHHOCTh, OIICHUBAaTh COOTBETCTBHUE
PE3YIBTATOB IIEJISIM, OLICHUBATh PUCKH MOCIICICTBUN IEATCILHOCTH,

e KOOPIMHHPOBAaTH W BHINIOJHATH pabOTy B YCIOBUSAX PEATLHOTO,
BUPTYaJILHOTO 1 KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS,

e Ppa3BHUBaTh KPEATHBHOE MBIIICHUE MIPHU PEIICHUH )KU3HEHHBIX MTPOOIIEM.

Ba3oBhle ucciiegoBarejbcKe 1eMCTBUSA .

e BIIQJIETh HAYYHOUW TEPMUHOJIOTHEH, KIFOUEBBIMU MOHATHSIMHU U METOAAMHU
(bu3NUeCKOl HayKU;

e BIQJACTh  HABBIKAMU  y4YE€OHO-HCCIEIOBATEIBLCKOM M MPOEKTHOM
JeATeIbHOCTH B 00JIaCTHM (PU3HKH, CIIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY TIOMCKY METOJIOB peIIeHUs 3a1ad  (PU3NIECKOro
coJiep KaHwsl, MPUMEHECHHIO PAa3IMYHBIX METOO0B IMMO3HAHMS;



BJIQ/IETh BUAAMH JCSITEIBHOCTH TO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpETalui, TPeoOPa3oBaHUIO M PUMEHEHHUIO B PA3ITUYHBIX YYEOHBIX
CUTyaIlUsIX, B TOM YHUCJIC MPH CO3JaHUU YYEOHBIX MPOEKTOB B 00JIACTH
busuKy;

BBISIBJISITH  TIPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyaJU3UWpOBaTh 3adady,
BBIIBUTATh THUMNOTE3y €€ pemeHus, HaxXOAUTh apryMEHThl  JiA
JI0Ka3aTeNIbCTBa CBOMX YTBEPKICHHM, 3a/1aBaTh MapamMeTpbl U KpUTEpUU
peleHus;

aHAM3UPOBATh TMONYYCHHbIE B XOJ€ pEIICHUS 3aJa4d Pe3yJIbTaThl,
KPUTHYECKH OI[EHUBATh WX JIOCTOBEPHOCTH, MPOrHO3MPOBATh U3MEHEHHE B
HOBBIX YCJIOBHUSIX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
JeSITENbHOCTH, B TOM YHUCIIE TIPU U3YYCHUH (DU3HKHU;

JaBaTh OLIEHKY HOBBIM CHTYAI[USIM, OIIEHUBATh MPHUOOPETEHHBIH OIBIT;
YMETh TEPEHOCUTh 3HAaHUA 10 (U3NKE B TMPAKTUYECKYI0 001acTh
KHU3HEACSITETbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTell;
BBIJIBUTATh HOBBIE HJIEH, MPE/JIaraTh OPUTMHAIBHBIC ITOIXO/IbI M PEIICHUS;
CTaBUTbH NMPOOJIEMBI U 33a4H, TOMYCKAIOIINE AIbTE€PHATUBHBIC PEIICHHUS.

Pabora ¢ undopmanmueii:

BJIa/ICTh HaBBIKAMU TONydeHUs: nHGopManuu (HU3HUECKOTro COJNepiKaHus
U3 WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATH TOWCK,
aHaJIN3, CHUCTEMATH3AIMI0 W WHTEPHpETalni0 WHODOPMAIUU Pa3IAIHBIX
BUJIOB U (hOpM TIPEICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTHh MH(OPMAIINK;

UCIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHU3alMOHHBIX 337a4 C COONIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MacCHOCTH, TUTHEHBI, PeCcypcocOepeKeHUs, MPaBOBBIX W
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOT0 COIEP’KaHUS B PA3IHUHBIX (PopmaTax C
yu€TOM Ha3HayeHWs WHGOpMAlMM H IENeBOM ayauTOpWHU, BBHIOUpas
ONTUMABHYIO (hOpMY TIPEICTABICHUS U BU3YATH3AIIHH.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe 1elCTBUSA:

OCYIIECTBJISITH OOIIEHWe Ha Yypokax GU3NKA U BO BHEYPOUYHOU
e TENHHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOH(MDIUKTHBIX CHTyallMidi W CMST4aTh
KOH(DITUKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHUS C UCIIOIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMaTb W HCIOJB30BaTh  IpEUMyIECTBA  KOMaHIHOM M
VHIMBHUYaJIbHON paboTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHI C YYETOM OOILIMX
WHTEPECOB U BO3MOYKHOCTEHN Ka)XA0r0 YjeHa KOJIJIEKTHBA,;

IPUHUMAaTh LEJIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH H
KOOPAMHUPOBATh JEHUCTBUS 1O €€ JOCTHIKEHHUIO: COCTABJIATH ILJIAH
JENCTBUM, paclpeessaTh POk C YYETOM MHEHUN YYaCTHUKOB, 00CYX AaTh
pe3yJIbTaThl COBMECTHOM pabOTBHI;

OLICHMBAaTh Kadye€CTBO CBOETO BKJIAJAa M KAXKAOIO yYaCTHHKA KOMAaH[bI B
o011 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

Ipe/iaraTb HOBBIE IIPOEKTHI, OLIEHUBATh HJEH C NO3WLHMH HOBU3HBIL,
OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEAEHUE B Pa3IMYHBIX
CUTyallUsX, MpOSABIATH  TBOPYECTBO W BOOOpakeHue,  ObITh
WHULMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILLECTBIIATh  IMO3HABATENIbHYIO  JESATENbHOCTh B
obnactTu (U3MKM U aCTPOHOMHH, BBISBISATH MPOOJEMBbI, CTaBUTh MU
(dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETILHO COCTABJIATH IUIAH PEUICHHUS PACUETHBIX M Ka4eCTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUSI MPAKTUYECKOH padOThl ¢ YYETOM HMEIOIINXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPEATIOUTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacliupsiTh ~paMKd ~ y4eOHOro  TpeiMeTra Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLEHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO SPYAUIMHU B 00JACTH
($U3MKH, TOCTOSTHHO NOBBIIATh CBOM 00pa30BaTENbHBIA M KYIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBIN HHTE/JIEKT:

JaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIbHOCTD,
OLCHUBATb COOTBCTCTBUC PC3YJILTATOB L CIISAM,



BJIQJICTh HAaBBIKAMM  [O3HABATEIILHOM peQuieKCUM KaK OCO3HaHUs
COBEPIIAEMBIX JICCTBUI M MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHUM;

UCIIOJIb30BaTh TPHUEMBI pedieKcuu Il OICHKHW CUTYyalluu, BbIOOpa
BEPHOTr'O PELICHUS;

YMETh OILIEHUBATh PUCKHA W CBOEBPEMEHHO NMPHUHHUMATH PEIICHUS MO HX
CHIKCHHUIO;

MPUHUMATh MOTMBBI M APryMEHTHI JPYIMX IPU AHAIU3E PE3YJIbTaTOB
JIeATEIIbHOCTH;

MIPUHUMATH CeOsl, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA;

MPUHUMAaTh MOTHBBI M apryMEHTBI JAPYIrHX MpPU aHAJINU3€ PE3YyJIbTaTOB
JICATEIILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mporecce MOCTM)XEHHS JIMIHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI IO
buszuke UIsI  ypoOBHS CpeAHEro oOmero o0pa3oBaHUS Yy  00YyYaroOmUXCs

COBEPIIIEHCTBYETCS OMOITMOHAIIbHBIN WHTEJICKT, TIPE/ITOIaratoInui
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHWsS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TOHWUMAaTh  CBOE

HMOLIMOHAJIFHOE COCTOSIHUE, BUJIETh HANpaBJICHUs Pa3BUTHSI COOCTBEHHOU
AMOLIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUs, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTH aJanTHUPOBAaThCA K
HYMOLIMOHAJIBHBIM H3MEHEHHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIFOYAIOIIEH CTPEMIICHUE K JOCTHMIKEHUIO LIENIH
U yCclexy, ONTUMU3M, HHUIMATUBHOCTb, YMEHUE JEHCTBOBATh, UCXOIs U3
CBOMX BO3MOXXHOCTEH;

AMIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh IOHMMATh  3MOLIMOHAIBHOE
COCTOSIHUE JAPYTMX, YYUTHIBATH €ro MpH OCYIIECTBICHUU OOIECHHUS,
CHOCOOHOCTh K COYYBCTBHIO U COMEPEKUBAHUIO;

COLIMANBbHBIX  HABBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTH  BBICTPAaHWBATH
OTHOLIEHUS C APYTMMH JIOJbMHU, 3a00TUTHCS, MPOSBISTH HHTEPEC MU
pazpeiaTb KOHQIIUKTBHI.

NPEJMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 knacce mpeaMeTHbIE PE3yNbTaTbl HA YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:



NOHUMAaTh POJb (U3UKK B  OKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
HKOJIOTUYECKOM, COLMAIbHOM M 3THYEeCKOM cdepax JesTeaIbHOCTH
YeJoBeKa, pojib U MECTO (U3UKU B COBPEMEHHOW HAy4YHON KapTHHE MUPAa,
3HAUYEHWE OIHUCATEIBHON, CHUCTEMATHU3UPYIONIEH, OOBSICHUTEIBHOU U
IPOrHOCTHYECKOW  (PYHKIMH  (U3MYECKOM TEOpUHM —  MEXAHUKH,
MOJIEKYJISIpHOM (PU3UKM U TEPMOJAMHAMHKHU, POJIb (GU3MUECKOW TEOpUU B
(dbopMHUpPOBAHUU MIPEACTABICHUNA O (U3UIECKON KapTUHE MHPA;

pa3nuyaTh YCJIOBUS NPUMEHHMOCTH Monelel (U3MUecKux Ten W
NpoLEcCOB (SIBIIEHUI): WHEpLUalbHAas CUCTEMa OTCYETa, aOCOIIOTHO
TBEPJIOE TENO, MaTepuajbHas TOYKA, PAaBHOYCKOPEHHOE JBUKEHUE,
cBOOOJHOE TMajieHHne, aOCONMIOTHO ympyras aeopMmaius, aOCOIIOTHO
yHOpyroe u a0COIIOTHO HEYIIPYTroe CTOJKHOBEHHMSI, MOJIETH T'a3a, KUIAKOCTH
U TBEPAOro (KPUCTAIIIMYECKOr0) Tella, UJealbHbI ra3, TOUCUHbIN 3apsj,
OJTHOPOJIHOE 3JIEKTPUUYECKOE MOJIE;

pa3nuyaTh YCJIOBUS (IpaHUIbl, 00JIACTH) NPUMEHUMOCTH (PUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMH xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB U
OrPaHUYEHHOCTH MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBSACHATH MEXAHMYECKHE TIPOIECCHl U SBIICHHUS,
UCIIOJIb3YsI OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTENBHOCTD
MEXaHUYECKOro ABWKEHUS, (OpMYJIbl KUHEMATUKH PaBHOYCKOPEHHOIO
JBIDKEHUS, TpeoOpa3oBaHusi ['anmuiess ais CKOPOCTH W TEpeMEIleHHUS,
3akoHbl HbIOTOHA, MpUHUMUN ~ OTHOCUTENbHOCTH ['anmies, 3akoH
BCEMHUPHOI'O TATOTEHHUS, 3aKOHbI COXPAHEHUS! MMITYJIbCA U MEXAHUYECKOM
HHEPTUH, CBSI3b PabOThl CHUJIbI C M3MEHEHHEM MEXAHWYECKOW 3HEepruu,
yCIIOBHUSI paBHOBECHS TBEPAOro Tela), MPU OSTOM  HUCIOJb30BaTh
MaTeMaTU4YECKOe BbIpaKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
NPUMEHUMOCTH (PU3UUECKHUX 3aKOHOB: MpeoOpa3oBanuii ["anumest, BToporo
U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpAaHEHHUS UMIYJbca U
MEXaHUYECKOW SHEPTUH, 3aKOHAa BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBbIE MPOLIECCHI U SIBICHUS, UCTIOIb3YS
ocHoBHble monokeHus MKT wu 3akoHBl MOJEKyIsIpHOW GU3UKH U
TEPMOJIMHAMUKHU (CBSI3b  JIABJICHHUS UACAIBHOIO Ta3a CO CpeaHei
KUHETUYECKOW SHEpPruer TEIUIOBOTO ABWKEHHMS M KOHLEHTpALHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CPEAHEH KHHETHYECKOU
JHEPruel TEIUIOBOI'O JBMKEHUS €ro YacTHII, CBSI3b JABJIECHUS UACAIBHOIO
raza ¢ KOHIEHTpalMell MOJeKyl M €ero TeMmrepaTypod, ypaBHEHUE
MenneneeBa—Knanelipona, mepBbId 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAHEHUsSI PHEPTrUU B TEIUIOBBIX MPOLECCAX), NMPU ITOM HCHOIb30BAThH



MaTEeMAaTHYECKOE BBIPKECHHE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MennaeneeBa—KiianeipoHa;

aHAJIM3UPOBATh M OOBSACHATH DIEKTPUUYECKUE SIBICHUS, HCIONIb3Ys
OCHOBHBIE TIOJIOXKEHHUSI M 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKO0H Kynona, NOTEHIMAJIBHOCTh
AIEKTPOCTATUYECKOrO TMOJs, MPUHLHUII CYNEPHO3UIMU DIIEKTPUUECKHUX
IIOJIEH, MPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMOCTH 3akoHa Kyimona, a
TaK)K€ MPAKTUYECKHW Ba)KHbIE COOTHOLIEHUs: 3aKOHbl OMma i ydacTka
HeNMu W U1 3aMKHYTOM D3JIEKTpUYECKOW Lenu, 3akoH J[xoyns—JIenua,
npasmwia Kupxroda, 3akonsl dapajes A1 371€KTPoan3a);

OIUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIOJIb3Yysl BEIUYMHBIL:
IIEPEMEILEHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC T€IA U CUCTEMBI TEII, CUIIA,
MOMEHT CWJIbl, JaBJIEHUE, IOTEHUHUAIbHAsl DJHEPrusi, KUHETUYECKas
DHEPrusl, MEXaHWYecKas SHEeprus, padoTa CUibl, LEHTPOCTPEMUTEIBHOE
YCKOPEHME, CHJIa TSKECTH, CWIa YIPYTrOCTH, CWJIa TPEHUS, MOIIHOCTD,
DHEPTUs B3aWMMOJCHCTBUA Telma ¢ 3emiéil BOMM3M €€ TOBEPXHOCTH,
sHeprusi ynpyroi jgedopManvu MPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
abcoiroTHas TeMIiepaTypa Tena, padoTra B TEpMOJMHAMUKE, BHYTPEHHSA
SHEprusi MAeaJbHOr0 OJHOATOMHOIO rasa, padboTa uAEaJbHOro rasa,
OTHOCHTENIbHAs BIAXHOCTh Bo3ayxa, KIIJ[ waeansHOro TteminoBoro
JIBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD AJIEKTPUUECKOTO TMOJIs,
HaIpsDKEHHOCTh TOJIA TOYEYHOTO 3apsifa WM 3apsHKEHHOro Iapa B
BaKyyM€ M B JUDJIEKTPUKE, MNOTEHLMAI 3JIEKTPOCTATUYECKOIO MOJH,
pPa3HOCTh  INOTEHLHMAJIOB, JJEKTPOABWKYINAs  CWila, CWIa  TOKa,
HaIpsSDKEHWE, MOIIHOCTh TOKA, OJJEKTpUYecKas €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COINPOTUBIIEHHE yYacTKa LIEMH C TOCJIEI0BATEIbHBIM U
napaJyieNbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHSI AMEKTPUUECKOTO MO
KOHJIEHCATOPa;

OOBSICHATb  OCOOCHHOCTH  MpOTEKaHUs  (PU3MYECKUX  SIBJICHUM:
MEXaHUYECKOE JBHKEHUE, TEIUIOBOE JIBMJKEHHE 4YacTHI] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHWe, mudy3us, ucnapeHue,
KUIIEHHE U KOHJAEHCalus, IJIaBJICHUE U KPUCTAJUIM3alusl, HAllPaBJIE€HHOCTh
TEIIONEpEAauH, IEKTPU3alUs TN, SKBUIIOTEHIUAIBHOCTh IIOBEPXHOCTH
3apSYKEHHOr O IPOBOJHUKA;

IPOBOANUTH HCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BEIHMYUHBI OT
JpYyrol C  HUCHOJIb30BAaHUEM  TMPSAMBIX  U3MEPEHUH, TMpU  STOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHpOBATh pe3yjibTaThl MOJYy4YEHHON
3aBUCUMOCTH (PU3MYECKUX BEJIUYMH B BHAE TpaQUKOB C Y4ETOM



a0COTIOTHBIX MOTPENTHOCTEH N3MEPEHUH, JIeNaTh BEIBOJBI 110 Pe3yJIbTaTaM
UCCJICIOBaHNS,

MIPOBOJINTh KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH, IIPH STOM
BBIOMpaTh ONTHUMAJIbHBI METOJI W3MEPEHHUs, OIICHHWBATh AOCOJIOTHBIC H
OTHOCHUTENIbHBIC MTOTPEITHOCTH MPSMBIX W KOCBEHHBIX N3MEPEHUI;
MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON THUIIOTE3bI: MIIAHUPOBAThH
AKCTIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIIbLHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJTYYCHHBIC PE3YyNbTaThl M JIENaTh BHIBOJ O CTaTyce MPEIIOKEHHON
TUITOTE3bI;

coOJro1aTh IpaBujia OE30MacHOr0 TPy/Ja MPU MPOBEASHUU UCCIICIOBAHUI
B paMKax y4eOHOro OKCIIEpUMEHTa, TMpakTUKymMa ©  ydeOHo-
WCCIIEIOBATEIbCKOM M TPOEKTHOM JIEATENBHOCTH C HCHOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYA0OBAHMS;

pemaTh pacy€THbIE 3aJayd C SBHO 3aJlaHHOW W HESABHO 3aJaHHOMU
(bU3UYECKOW MOJCIIBIO: HA OCHOBAaHWW aHaJIW3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKONl MOACIM, OTBEYArONIeH TpeOOBAaHMSIM  3aJIavH,
NPUMEHATh  (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W  IIOCTYJIAThI
(GU3UYECKUX TEOpHM TMPU HCIOIB30BAaHUM MaTEMaTHYECKUX METOJI0B
peIIeHUs 3a1a4, MPOBOAUTH PAcU€Thl HA OCHOBAaHUU MMEIOIIHUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl W KOPPEKTUPOBATH METOIBI PEIICHHS C
y4ETOM TOJTYYCHHBIX PE3yJIbTaTOB;

pemaTh KadeCTBEHHBIC 3ajadyd, TpeOyrolue NPUMEHCHUs] 3HaHWN U3
pa3HBIX pa3aenoB Kypca PU3MKH, a TaK)Ke WHTETPAIMU 3HAHUN U3 IPYTUX
MPEIMETOB ECTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCyKJICHUN C OTIOPOI Ha M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HUECKUE SIBICHUS;

HCIIOb30BaTh TEOPETHYECKHE 3HAHUSA JUISI OOBSICHEHHS OCHOBHBIX
MPUHITMIIOB PaOOThI M3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTHYCCKUX TPOIECCOB;

NPUBOJAUTh TPHUMEPHl BKJAJa POCCUHUCKHX W 3apyOEKHBIX YIEHBIX-
(GU3HKOB B pa3BUTHE HAYKU, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLICHUBATH IMOCJICACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
JEATeIIbHOCTH 4YeJOBEKa, CBSI3aHHOW ¢ (U3MYCCKUMH IIPOIIECCaMH, C
MTO3MIIMI YKOJIOTHUECKOI O€30ITaCHOCTH, MPEICTABICHUN O PalliOHAILHOM
MIPUPOAOIIONB30BAHUN, & TAKXKE Pa3yMHOM HCITOJIB30BAHUU JTOCTHIKCHHMA
HAyKM W TEXHOJOTMH Ui JajdbHEHIIEro pa3BUTHS YEJIIOBEUECKOTO
00111ecTBa;



NPUMEHATH pa3inyHble crocoObl padboThl ¢ MHpOpMaLe (PU3NUECKOro
COJECPKAHMUSI C MCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTHM, IPU 3TOM MCHOIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTMM JJI1 TIOMCKa, TepepabOTKM M NPEAbSIBICHUA Yy4EOHOH W
HAy4YHO-TIOMYJISIPHON MH(OPMAIMHU, CTPYKTYPUPOBAHUS U UHTEPIPETALNH
MHpOpMallMY, MOJYYEHHOM M3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUECKU
aHaNM3UpOBAaTh  MOJy4YaeMykr  HMH(OpManMiO UM OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCA 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA UH(pOpMaluu;

HPOSIBIISATH OpraHU3alMOHHbIE u IIO3HABATEbHBIE YMEHHUS
CaMOCTOSTEIBHOIO  MPHOOPETEHUsT HOBBIX 3HAHUM B  Ipolecce
BBINIOJIHEHUS POEKTHBIX U y4€OHO-HCCIIE0BATEIbCKUX padoT;

paboTaTh B TpyHIe C HCIOJIHEHUEM pPa3IU4HbIX COLIMAIBHBIX pPOJIEH,
IUTAHUPOBATh pabOTy IPYIIIbI, PAMOHAIBHO PACIPENETATh AEATEIbHOCTh
B HECTaHJApTHBIX CUTYalHAX, aJ€KBATHO OLICHUBATh BKJIAJl KaXXJIOTO W3
YYaCTHHUKOB I'PYNIIbI B PEHIEHUE PAaCCMATPUBAEMON TPOOIEMBI;

NPOSBIIATH MOTUBALIMIO K Oyayuiel npodeccruoHanbHOU JAESTENbHOCTH O
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOT 0 IPOpUIIS.

K xonmy oOyuenuss B 11 knacce mpenMeTHbIE PE3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUH:

NOHUMAaTh POJb (U3UKK B SKOHOMUYECKOM, TEXHOJIOTMYECKOM,
COLIMAJILHOM M 3TUYECKOM cdepax AEsTEIbHOCTU YelIOBEKa, POJib U MECTO
Gu3MKN B COBPEMEHHOM HAYYHOW KapTHUHE MHpA, POJIb AaCTPOHOMHUU B
IIPAKTUYECKON JIEATEIbHOCTHM YEJIOBEKa U JAJbHEHWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINHUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIBHOM M TPOTHOCTUYECKON (PYyHKUMU (PU3NYECKON Teopuu —
IEKTPOJUHAMUKH, CIIEHAIBHON TEOPUU OTHOCUTEINBHOCTH, KBAHTOBOM
busuku, poiab HU3NIECKON Teopuu B (HOPMUPOBAHUU TPEACTABICHUN O
(¢u3nyuecKoil KapTHHE MHpa, MECTO (PM3MUYECKOW KapTUHBI MUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABIECHUN O IPUPOLE;
paznuyaTh YCJIOBUSI NPUMEHUMOCTH Mojene (Quandeckux Ten u
IIPOLIECCOB  (SBJICHUI): OJHOPOAHOE DSJIEKTPUYECKOE M OJHOPOIHOE
MarHUTHOE MOJIsA, TApMOHUYECKUE KOIeOaHNs, MaTEMaTUIECKUA MasTHUK,
UJCaNbHBIA MPYKUHHBIA MAasSTHUK, TAPMOHUYECKUE BOJIHBI, WCAJbHbBIN
KoJie0aTeNbHbIN KOHTYp, TOHKas JIMH3a, MOJIeNell aToMa, aTOMHOTO siipa U
KBAHTOBOM MOJIEJIM CBETA;

paziuyath YCJIOBHUS (TpaHUIbI, O0JACTH) MNPUMEHUMOCTH (HUUYECKUX
3aKOHOB, MOHUMATh BCEOOIIMN XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OrPaHUYEHHOCTH UCITOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH SJIEKTPOMATHHUTHBIC TPOIECCHI U SIBIICHHSI,
UCTIOJIb3Ysl OCHOBHBIC TIOJIOKEHUS M 3aKOHBI DJJICKTPOJAMHAMUKH U
CHEIMANIbHOW  TEOPUU  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUs
NIEKTPUUYECKOT0  3apsga, cwia Awmmepa, cwia JlopeHna, 3akoH
DIEKTPOMArHUTHOM  WHAYKUWMH, mpaBwio  Jlenma, cBsa3p  OJIC
CAMOMHIIYKIIMM B DJIEMEHTE DJJIEKTPUYECKON IeMM CO CKOPOCTHIO
U3MEHEHHUs]  CWJIBl  TOKa,  MOCTYJIaThl  CHEIUAIbHOM  TEOpUU
OTHOCHUTEJIbHOCTH DUHILITECHHA);

aHAIM3UPOBATH U OOBSICHITH KBAHTOBBIC TIPOIECCHI M SBIICHUS, UCTIOIL3YS
MOJIOKEHUSI ~ KBAHTOBOM  (u3uku  (ypaBHeHHE  ODHHINTEHHA IS
dororddexra, mepBbIi U BTOpOM mocTynatel bopa, mnpuHIUI
COOTHOILIEHHUA HeonpenenéHHocTell ['elizeHOepra, 3aKOHbI COXpaHEHUS
3apsIOBOTO U MAcCCOBOTO YHCENT W DHEPTUHU B SJCPHBIX PEAKIUAX, 3aKOH
PaZOAaKTUBHOT'O paciaja);

ONKCHIBATh (PU3UYECKHE TPOLECCHl U SIBJICHUS, WCIONb3Ys BEITUYHHBI:
HANPSHKEHHOCTD JIEKTPUIECKOTO TIOJISA, MOTSHITHA JIEKTPOCTATUYECKOTO
MOJISI, Pa3HOCTh TIOTEHIIMAJIOB, OJJICKTPOABWXKYIIAS CHJIA, WHIYKIHS
MarHUTHOTO TOJI, MarHUTHBIA TMOTOK, cuia Ammepa, MHIYKTHBHOCTD,
AEKTPOJABMKYINAS CHJIa CAMOWHIYKIIMH, JHEPTUS MArHUTHOTO TIOJS
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN WMITYJbC, ITIOJIHAS DSHEPTHS,
DHEPrUs TIOKOSI CBOOOJHON 4YacCTHIbI, DHEPTUsS M HUMITYJIbC (POTOHA,
MacCOBOE YMCJIO U 3apsi]l AJipa, SHEPTHsI CBSI3H S/Ipa;

OOBSICHATH ~ OCOOCHHOCTH  TPOTEKaHWUs  (PU3WYECKUX  SBIICHUM:
AJIEKTPOMArHUTHAsI MHIYKIWS, CAMOWHIYKITUS, PE30HAHC, HHTEp(PEepEeHIIHS
BOJIH, Judpakius, IUCIEPCHs, TOJTHOEC BHYTPEHHEE OTPaKCHHE,
dorosnextpuueckuit 3ddext (pororddexr), ampda- u Oera-pacnajbl
anep, raMMa-uslydeHue snaep, (pu3udecKkre TPHUHIUIBI CHEKTPaTbHOTO
aHayM3a v paboThl J1a3epa;

OTIPEACNIATh HAIPaBICHUE WHAYKIIMA MArHUTHOTO IIOJS TPOBOJHHUKA C
TOKOM, CHJIbI Amriepa u cuibl JlopeHna;

CTPOUTH M300pakeHHe, Co3aBaeMoe INIOCKUM 3epKaJioM, TOHKOM JIMH30M,
W PACCUUTHIBATH €r0 XapaKTEPHUCTHUKH;

NPUMEHATH OCHOBOIIOJNAralIINe ACTPOHOMHUYECKUE TMOHSATHUS, TEOPUU U
3aKOHBI JIII aHajguM3a ©W  OOBSACHEHUS (U3HUYCCKHX  IPOIECCOB,
MPOUCXONAIMINX B 3BE37aX, B 3BE3HBIX CHCTEMAaX, B MEKIAIaKTUICCKOM
cpele; NBUkKEeHUs HEOCCHBIX TeJ, IBOJIFOIIMU 3BE3/] U BeeneHHo;
MPOBOJUTH HCCIIECAOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHUH, TPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PHKCHpOBaTh pe3yJbTAaThl TMOJXYYCHHOW 3aBUCUMOCTH



¢u3nyuecKkux BEIMYMH B BHAE TIpadukoB ¢ Yy4ETOM aOCOIMIOTHBIX
NOTPEIIHOCTe  M3MEpPEHWi, JellaTb  BbIBOABI IO  pe3yJibTaram
UCCIIEIOBAHNUS;

IPOBOJNTH KOCBEHHBIE M3MEpEHUs (U3MUECKUX BEIMYMH, HPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJ H3MEPEHUs, OLEHUBATH aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUM;
IIPOBOJUTH OMBITHI IO MPOBEPKE MPEMIOKEHHOW TMITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
NOJIyYEHHBIE PE3YNbTaThl U JE€NaTh BBIBOJ O CTaTyce MPEeAJIOKEHHOU
TUIOTE3bI;

OIHCHIBATHh METO/BI ITOJIYYEHUSI HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUIA;
coOo1aTh MpaBuia O€30MacHOro Tpy/Ja MpU MPOBEACHUU HUCCIICIOBAHUI
B paMKax y4eOHOro OKCIIEpUMEHTa, TMpakTUKymMa U  y4eOHo-
UCCJIEIOBATEIbCKOM W TMPOEKTHOM JIEATEIBbHOCTH C MCIOJIb30BAaHUEM
MU3MEPUTEIILHBIX YCTPOUCTB U 1a00paTOpHOr0 000pPYA0BAHMUS;

pemath pacyE€THBIC 3aJa4yd C SIBHO 3aJaHHOM W HESBHO 3aJlaHHOM
¢u3nueckoil MOJENbIO: Ha OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATh
busznuecknue MoOJeNH, OTBEYAlol[Me TpeOOBaHUSM 3aJay, MPUMEHSTH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MUECKUX TEOpUi
OpU  HUCIIOJIb30BAHUM MAaTEeMaTHYECKUX METOJOB pELIeHUs  3ajad,
MPOBOJUTH Pacu€Thl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/bl PEHICHUS ¢ YYETOM IMOITYYEHHBIX
pE3YJIbTATOB;

pelath KadyecTBEHHbIE 3aJaud, TpeOylolue NpUMEHEHUS 3HAHUM H3
pa3HbIX pa3JenoB Kypca (PU3MKH, a TAKKE UHTErpali 3HAHUI U3 JIPYTruX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAWBATh JIOTHYECKYIO
LENOYKY PaCCyKJIECHUN ¢ ONOPOI HAa U3YUYECHHbBIE 3AKOHBI, 3AKOHOMEPHOCTH
U (U3HYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHUS A OOBSICHEHHS OCHOBHBIX
HNPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOWUCTB
Y TEXHOJIOTMYECKUX MPOLECCOB;

NPUBOJAUTH TMPUMEPHl BKJIAJAa POCCUMCKUX M 3apyOeXKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAYKU, B OOBSCHEHHE IMPOILIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OLIEHUBAThH MOCIEACTBUS OBITOBOM M POU3BOJCTBEHHOM
NeSITEIbHOCTH 4YEJOBEKa, CBA3aHHOM € (PU3MYECKUMH MpOIECCaMu, C
MO3UIMN IKOJIOTUYECKON 0€30MaCHOCTH, MPECTABICHUN O pallMOHATILHOM
IIPUPOAOIIONB30BAHNN, & TAKXKE Pa3yMHOM HCIIOJIb30BAHUN JOCTHKECHHM



HAyKd W TEXHOJOTUMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOrO
o0111eCTBa;

e IPUMEHATH pa3IUyYHbIE CIOCOOBI paboThl ¢ MHPOpMaUed (PpU3nIecKoro
COZIEpKaHUSI C HCIOJb30BAHHEM COBPEMEHHBIX HH()POPMAIIMOHHBIX
TEXHOJIOTUW, MPHU 3TOM HCIOJb30BaTh COBPEMEHHBIE HH(OPMALIMOHHbIE
TEXHOJIOTMM Il TIOMCKa, NepepalOTKU M NPEAbsBICHUA Y4EOHOH WU
HAyYHO-TIOMYJISIPHOM MH(OpMaLUU, CTPYKTYPUPOBAHUS U MHTEPIIPETALUU
uHpOpMAIMU, TOJYYEHHOW M3 PA3TUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UPOBATH  MOJy4YaeMyl0  MH(GOpPMALMI0O M  OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJiM3a UCTOYHUKA HHPOpMALUY;

e TMPOSIBIATH OpraHu3alOHHBIE U M03HABATEJIbHBIE yMEHUs
CaMOCTOSITEJILHOTO ~ MPHUOOPETeHHs]  HOBBIX 3HAHUW B Mpoliecce
BBITNIOJTHEHMS IPOEKTHBIX U yUE€OHO-UCCIIEI0BATENBCKUX padoT;

e paboTarh B TpyIIE C HCIOJHEHHUEM pA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAIMOHATIBHO PACIPENETATh AEATEIbHOCTh
B HECTaHJApTHBIX CUTYalUAX, aJ€KBATHO OLICHUBATh BKJIAJl KaXJOTO W3
YYaCTHUKOB TPYIIIbI B PEHIEHUE PacCCMATPUBAEMON ITPOOIIEMBI;

e TMPOSBIATH MOTUBAILMIO K Oyaymiei mpohecCuoHaIbHOU AESITETbHOCTH O
CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOT O IPODUIISL.

Cesa3b padoueil NporpaMmbl ¢ IPOrpaMMoOil BOCITUTAHUA

OCBOCHUS yueOHOoro npeamera «Pu3ukay JOKHBI OTpakaTh TOTOBHOCTh U
CIIOCOOHOCTHh 00YYAIONIUXCSI PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAlWM, IO3UTUBHBIX
BHYTPEHHUX  YOEXKJCHUN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM  IIEHHOCTSIM
POCCHUICKOro O0IeCTBa, paCIIUPEHNUE KU3HEHHOTO ONBITA M ONBITA JCSITCIBHOCTH
B IIPOILIECCE pealin3allii OCHOBHBIX HAMpaBJICHUI BOCIUTATEILHON JEATEILHOCTH,
B TOM YHCJIC B YaCTH:

rPa’KIAHCKOr0 BOCTIMTAHUSA:

e CchOpPMHUPOBAHHOCTh  TPaXAAHCKOM  TO3WIHMHM  OOydYaromerocs  Kak
aKTHBHOTO U OTBETCTBEHHOI'O YJICHA POCCHICKOr0 OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIICYEIIOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPaTUYECKHUX [IEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICTEIbHOCTh B HHTEPECAX IPaXKIAHCKOIO
oOmiecTBa, yd4acTBOBaTh B CaMOYIpaBJI€HMHM B  0Opa30BaTEbHOU
OpraHu3aIuu;

e YMEHHE B3aUMOJCWUCTBOBATH C  COLMAJbHBIMH  HHCTUTYTaMH B
COOTBETCTBHHM C MX (DYHKIIUSIMHU U Ha3HAUCHUEM;



e TOTOBHOCTb K T'YMaHHUTAPHOMU U BOJOHTEPCKOM AEATEIBHOCTH.
NMAaTPUOTUYECKOI0 BOCIIMTAHUSA:

e c(hopMuUpPOBAHHOCTH POCCUICKOI IPaKIaHCKON UJECHTUYHOCTH,
MaTpUOTU3Ma;

e IIEHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJAM, JTOCTHKEHUAM
POCCUMCKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e chOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOr0 TOBECHNUS,

e CIHOCOOHOCTBH OLIEHMBATh CUTYAIIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B AEATEIIbHOCTUA YYEHOIO;

e OCO3HAHUE JIMYHOI'O BKJIA/Ia B IOCTPOEHUE YCTOMYUBOIO OYYILETO.

3CTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHUYECKOE OTHOLIEHHWE K MHPY, BKIKOYAs OCTETHKY HAy4YHOIO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:

e HHTEPEC K pa3IMuHbIM cepam mpodecCHoHaTLHON JIeSATeITbHOCTU, B TOM
YHClIe€ CBS3aHHBIM C (QU3UKOW U TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAaHHBIN BRIOOp Oymymiel mpodeccruu u pean30BbhIBaTh COOCTBCHHBIC
JKA3HCHHBIE TUJIAHBL;

e TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHMIO M CamMoOOpa30BaHUIO B
001acTy (PU3UKU Ha MPOTSKEHUU BCEU KU3HU.

JIKOJIOTUYECKOT0 BOCTIUTAHMSA:

e Cc(OPMUPOBAHHOCTH KOJIOTMUECKON KYJIBTYPbl, OCO3HAHUE TI100aJIBbHOrO
XapakTepa FKOJIOTHYECKUX MPOOIIeM;

e IUIAHUPOBAHME M OCYLIECTBJICHHUE JECUCTBUM B OKPYXAIOLIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOrO Pa3BUTHS YEJIIOBEUECTBA;

e PpAacCUIMPEHHUE OMbITAa ACATEIBHOCTU 3KOJIOTHUYECKOW HANPABICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HUKE.

LHEHHOCTH HAYYHOI'0 IIO3HAHMA:

e c(hopMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS PU3HUECKON HAYKH;

e OCO3HAHME ILIEHHOCTHM HAy4YHOH JEATEIbHOCTH, TOTOBHOCTH B MpOLECCE
U3y4eHUS] (PU3UKH OCYIIECTBISATh TMPOCKTHYI0 M HCCIEI0BATEIBCKYIO
JEATENBbHOCTh UHANBUAYAIBHO U B TPYIIIIE.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpousnsbie | IlpakTHyeckue
n/n MporpaMmmbl Bcero o0pa3oBaTejbHbIe
padoThbI padoTsbI
pecypchbl
Pasnea 1. HAYUYHBIM METO/ IO3HAHUS ITPUPO/IbI
1.1 HayuHblil MeTOZ MO3HAHUSA IPUPOIBI 6
Hroro o pasueny 6
Pa3nea 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Crartuka TBEpIOro Tena 5
24 3aKOHBI COXPAaHEHUSI B MEXAHUKE 10
Htoro mo pazneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
3.1 OcCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOpUU 15
3.2 Tepmonunamuka. TenaoBble MaIIMHbI 20
33 ArperaTHble cocTosiHUS BemiecTBa. da3oBbie 14 1
TIepPeX0/Ibl
Hroro mo pasneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24
4.2 [TocTosSIHHBIN NEKTPUYECKUI TOK 24




4.3 Toxu B pa3nuyHBIX cperax 6
Hroro o pazgeny 54
Pazzen 5. PUBHUYECKHUIN MPAKTUKYM
5.1 du3nuecKuil NpakTUKyM 16 16
Wroro no pazueny 16
PesepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pazgen 1. 9JIEKTPOAUNHAMMUKA
1.1 MaruauTHO€ 1noJie 14
1.2 DNeKTpOMarHuTHast MHAYKIIUS 13 1
Hroro no pazueny 27
Pazgen 2. KOJIEBAHUS 1 BOJIHBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOoJeOaHus 15
93 MexaHuyeckue U 3JeKTPOMarHiTHbIE 10 1
BOJTHBI
24 Ontuka 25 1
Hroro no pazneny 60

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcnoBwr CTO 5 1
Hroro mo pazneny 5
Pa3znen 4. KBAHTOBAS ®PU3UKA

4.1 KopmyckynsipHO-BOJTHOBOM Jyaliu3m 15

4.2 ®duznka aToma 5)

43 ®dwu3uka aTOMHOTO S7pa U dJIEMEHTaPHBIX 5

YaCTHI]




Hroro no pazgeny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKU

5.1 DJeMEeHTBI aCTPOHOMMHU U aCTPOPUIUKU 12
Hroro no pazneny 12
Pasznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 Ou3nvecKuil NpakTUKyM 16 16
Hroro no pazneny 16
Pazgen 7. OBOBIIAIOIEE IOBTOPEHUE
CucreMmaruzanys 1 00001eHne
71 MIPEIMETHOTO COJICPIKAHUS U OTIBITa 15
' JeSITeILHOCTH, IPUOOPETEHHOTO MPH
n3yueHnu kypca ¢usuku 10 — 11 kmaccos
Hroro no pazueny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HNOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne undgposbie
/i Tema Ypoka Beero KOHTpOJILHbIe HpaKTuquKne 05pa30BaTe.11le>le
padoThbI padoThbI pecypenI
1 ®dwusuka — pyHaaMEeHTalbHAS HAyKa O MPUPOJIE 1
5 HayuHb1il MeTOZ MO3HAHUSA U METOABI 1
uccienoBaHus GU3NYECKUX SABICHUN
DKCHEpUMEHT U TEOpHUs B MIPOLIECCE MTO3HAHUS
3 npupoabl. HabmroneHne u a3KCiepuMeHT B 1
¢uznke
4 Cnioco0On1 n3mMepeHust GU3NIECKUX BEITMUNH 1
5 AOCOII0THAs M OTHOCUTEIbHASI TOIPEITHOCTH 1
U3MEpeHU (PU3NIECKUX BEITMUNH
MonenupoBanue B ¢pusuke. Ponb u mecto
6 ¢u3uku B JOPMUPOBAHUU COBPEMEHHOM 1
Hay4HOU KapTHUHBI MUPA, B IPAKTUYECKOMN
NeATEIIbHOCTH JIFOAECH
Mexannueckoe npukeHue. Cucrema oTcueTa.
7 OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKEHHUS. 1
[Ipsimast 1 oOpaTHas 3a7a4u MEXaHUKH
Pannyc-BekTop MaTepualbHON TOYKH, €ETO
8 IIPOEKIIMH HA OCHU KOOpAuHAT. TpaeKTopusl. 1
Ilepememenue. Cxkopocts. Mx nmpoekuun Ha
OCH KOOpAUHAT
9 PaBHOMEpPHOE IPAMOIMHENHOE IBUKEHHUE. 1




I'paduueckoe onucanne paBHOMEPHOTO
MPSIMOJTMHEHHOTO ABUKCHUS

CrnosxeHue nepeMenieHnii 1 CKOPOCTEH.

10 Pemienue 3agag
HepaBHnoMepHoe aBmxeHne. MruoBeHHas

11 CKopocTb. Yckopenue. [Ipsmonuneitnoe
JIBUKEHHE C IOCTOSIHHBIM YCKOPEHUEM

12 I'paduueckoe onrcanue NPsIMOIMHEHHOTO
JBUKEHHMS C TIOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majienne. Y CKopeHrue CBOOOTHOTO

13 najieHus. 3aBUCUMOCTb KOOpPJMHAT, CKOPOCTH,
YCKOPEHHUS OT BPEMEHH U UX TpapuKu

14 JIBr>xeHue Tesa, OpOLIEHHOT0 MO/ YITIOM K
TOPU30HTY
KpuBonuHuelinoe aBuxkenue. J[BHKeHUE MO

15 OKPY>KHOCTH. YTJIOBAs U JUHEWHASI CKOPOCTb.
Ilepuon u yactora. LleHTpocTpeMUTENBHOE U
IIOJIHOE YCKOPEHHE

16 KonTponbhas pabora no teme "Kunemartuka"
Ilepsb1if 3axk0oH Hprorona. MuepunanbHbie

17 cucTtemsl oTcuéTa. [IpMHIIUII OTHOCUTEIBHOCTH
lNanunes. HennepunanpHble CUCTEMBI OTCUETA

18 Cuna. PaBHonelicTBytomas cuia. Bropoit
3akoH Herorona. Macca

19 Bsaumopeiicteue ten. Tpetuii 3akon HeroTona

20 [TpuHumn cynepnosunuu cuil. Pemenune 3agaq
Ha IIPUMEHEHUe 3aKoHOB HproToHa

21 3aKOH BCEMHPHOTO TATOTEHHUS.




OKBUBAJICHTHOCTb IPABUTALIMOHHON U
MHEPTHOU MaccChl

Cuna TsKeCTH U yCKOPEHUE CBOOOIHOIO

22
najeHus
JIBrxkeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHHKOB. [lepBas
KOCMHYECKasi CKOPOCTh. 3akoHbl Kerutepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUABI CUI TPEHUS.

25 JIBrOKeHWE B KUIKOCTHU U Ta3e C y4ETOM CHIIBI
COIIPOTHBIICHUS CPEJIBI

26 JaBnenue. I 'uapocratuueckoe JaBiIeHUE.
Cuna Apxumena

97 AbcoumotHo TBepaoe Teino. [loctynatensHoe u
BpalaTeIbHOe IBIKCHHUE TBEPAOTO Tea

28 MOMEHT CHJIBI OTHOCUTEIBHO OCH BpAIICHUSI.
[Ineyo cunbl
CrnoxeHune cuil, IPUIOKEHHBIX K TBEPAOMY

29 teny. LleHTp TsbkecTH Tena. Y ciaoBHs
paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS

30 Pemenue 3amau

31 Kontponbnas padota no teme "J{unamuka.
Craruka TBepaoro tena'"
NMirynbec MaTepuabHON TOYKH, CUCTEMBI

32 MaTepHalIbHBIX ToueK. LleHTp Macc cucteMsl
MaTepUaJIbHBIX ToueK. TeopeMa o IBUKEHUN
LIEHTpa Macc

33 WNmnynbe cuibl 1 U3MEHEHHE UMITYJIbCA Tela.




3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JIBIKEHHE

34

MoMeHT uMmItysibca MaTEPUAIIBHON TOYKH.
[IpencraBieHue 0 COXpaHEHUU MOMEHTA
HMITyJIbCa B LICHTPAJIbHBIX MOJIAX

35

Pemenue 3agag

36

PabGota cunbl Ha MajIOM ¥ Ha KOHEYHOM
NEPpCMCIICHUU. Fpaq)nqecxoe NpeaACTaBJICHUC
pa6OTLI CHIbI. MOIITHOCTH CHIIBI

37

Kunernueckas sueprus. Teopema 00
W3MEHEHUN KNHETUYECKOW SHEPTrUuu
MaTepUaIbHON TOYKU

38

[ToTeHuuanbHbIe U HETIOTCHIMATBHBIE CHJIBL.
[TorenmansHas s1eprusi. Bropas
KOCMUYECcKasi CKOPOCTb

39

TpeTbst KocMudeckasi ckopocTb. CBsi3b pabOTHI
HEMOTEHIHUATIbHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOH SHEPruH CUCTEMBI Tell. 3aKOH
COXPaHEHHsI MEXaHUYECKOH SHEPrUH

40

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepryiuu 1715 ueanbHOM
KUIKOCTU

41

Kontposnbnas padoTa o tTeme "3aKoHbI
COXpaHEHHUs B MEXaHHKe"

42

PazBuTue npencraBieHuid 0 IpupoI€ TEIUIOTHI.
Ocnosuble nonoxenuss MKT. {uddysus.
BpoyHoBCcKoOe nBUXKEHUE

43

Crtpoenue ra3000pa3HbIX, KUJIKAX U TBEPABIX




Tes. XapakTep JBHKCHUS W B3aUMOJICHCTBUS
YaCTHI] BEIIECTBA

Macca u pazMepsl MOJIEKYII (aATOMOB).

44 Kommuaecto Bemectsa. [locTostHrast ABoraapo

45 Temneparypa. Temnosoe paBHoBecue. [kana
Ienscus

46 Pemenue 3amau

47 Wneanpublii ra3. 'a3oBble 3aKOHEI

48 VYpaBnenue Menpaeneesa-Knaneiipona.
Pemenue 3agag

49 AbGcomoTHas Temnepatypa. 3akoH JlanpToHa

50 N3omnporieccel B H1€aibHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYE€CTBOM BEIIECTBA

51 I'paduueckoe npeacrapaeHNEe U30MPOIIECCOB:
n30TepMa, U30X0pa, u30oapa

52 OcHoBHoe ypaBHeHue MKT

53 Pemrenne 3amau
CBs13b aOCOTIOTHON TEMIIEPATYPHI

54 TEPMOJIMHAMUYECKON CUCTEMBI CO CpeIHEN
KHHETUYECKOU SHEPTUeil MOCTYNaTEIbHOTO
TEIUIOBOTO JIBMKEHUS €€ YacTHI]

55 O0600611eH1Ee U cUCTeMaTU3alys 3HaHU| 10
teme "OcHoBelt MKT"

56 Konrponsnas padora no teme "OcHost MKT"
Tepmoannamuueckas cuctema. 3alaHue

57 BHEIIHUX ycnoBui 1uist T/1 cucteMsl.

BHemHue u BHyTpEeHHUE MTAPAMETPBHI.
[TapameTpsl T/] cuctembl Kak cpegHue




3HAYEHHUsI BEJIMYMH, ONIMCHIBAIOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.
CamonpousBosibHas penakcanus T/] cuctemsl
K TEIJIOBOMY PaBHOBECHIO

59

Mopenb neabHOrO ra3a B TEPMOIMHAMUKE.
VYcioBus TPUMEHUMOCTH 3TON MOAETHN

60

YpaBaenune Menpeneesa-Knaneiipona u
BBIPAJKEHUE 711 BHYTPEHHEW DHEPIUU

61

Bripaxkenue aJisi BHyTpEHHEW SHEPT U
OJIHOATOMHOTO MJI€aIbHOIO Ta3a.
KBasucratuueckue u HecTaTHUECKUE
IIPOLIECCHI

62

OnemeHTapHas paboTa B TEpMOJIMHAMMUKE.
Beruucnenue paboTsl o rpaduky npouecca Ha
pV-nuarpamme

63

Temnonepenaya kak cnoco0 N3MEHEHUs
BHyTpeHHe# sHeprun T/l cuctemsr 6e3
COBEPIICHHS pabOTHI

64

KOHBCKIII/ISI, TCILJIOMMPOBOJAHOCTD, U3JTYUCHUC

65

KomuuectBo Temnorel. TenmnoéMKOCTh Tea.
y,[[eJ'IBHaH U MOJIIpHAas TEILIOEMKOCTHU
BEIIeCTBA. Y AelIbHAS TEIJI0Ta CropaHus
TOIIJIMBA

66

Pacuér konudecTBa TEMIOTHI IIPU
TeIIoneperaye

67

[Tonsitue 06 anuabaTHom npornecce. [lepsrrii
3aKOH TepMO}II/IHaMI/IKI/I




KomndecTBO TENIIOTH B pa60Ta KaK MEpPhbI

08 W3MEHEHNs BHYTpeHHeH sHeprun T /] cuctemsl
Bropoii 3aKk0H TEpMOJIMHAMUKY 1JIs

69 PaBHOBECHBIX M HEPAaBHOBECHBIX IIPOLIECCOB.
HeoOpaTuMocTs NpUpOIHBIX MPOIIECCOB

70 [Tpunmne! neiictBus TernoBbix MamuH. KIT/]

71 Makcumansnoe 3nauenue KII/I. ukn Kapuo

72 Pemenue 3amau
DKOJIOTUYECKHUE ACTIEKTHI UCTIOIb30BaHUS

73 TEIUIOBBIX ABUTatesiel. TemnoBoe 3arps3HeHue
OKpYKaroIle Cpepl

74 Pemenue 3amau

75 O0600111eHrEe U cCUCTEMAaTU3ALM 3HAHUI IO
teme "Tepmoaunamuka. TernmnoBeie MalivuHb"

76 Konrponsnas pabota o teme
"TepmonnHamuka. TenaoBsle MalIUHbB"
[TapooOpazoBanue u konaeHcanus. Vcnapenue

77 U KuneHue. Y nejibHas TeIwora
napooOpa3zoBaHus
Hacebiiennbie ¥ HEHACHIIICHHBIE MAPHI.
KauecTBeHnHast 3aBUCHUMOCTb IJIOTHOCTH U
JTaBJICHHSI HACBIILIEHHOTO Mapa OT

78 TEMIEPATYPHI, UX HE3aBUCUMOCTb OT 00BEMA
HACBIIIEHHOTO Napa. 3aBUCUMOCTh
TEMIIEpATyphl KUTICHUS OT JaBJICHUS B
KHUIKOCTH

29 BnaxxnocTts Bo3ayxa. AOCOIIOTHAS U

OTHOCUTCIIbHAs BJIA)KHOCTD




80

Pemrenue 3agau

Teépnoe Teno. Kpucrammueckue u amophHbIe

81 .

Tena. AHU3OTPOTHSI CBOWCTB KPUCTAIIIIOB

82 [TnaBrnenue u kpuctamuM3anys. Y aenbpHas
TeruioTa masieHus. Cyonumanus
Hedopmaruu TBEpAOTO Tena. PacTskenue n

83 cxarue. Casur. Moayns FOnra. Ilpenen
ynpyrux nedopmarmii
TemioBoe paciupeHue KUAKOCTEH U TBEPIABIX

84 TeJ. AHTapMOHHU3M TEIJIOBBIX KOJIeOaHU
YJaCTHII BEeIECTBA

85 [IpeoOpa3zoBanue 3Hepruu B pa3oBbIX
nepexoaax

86 VYpaBHeHue TEIJIOBOro Oajianca

87 Pemenue 3amau
[ToBepxHOCTHOE HaTsKeHUE. KanuspHele

88 siBiieHus. J[aBineHue 1o MCKPUBIICHHON
MOBEPXHOCTHIO KUAKOCTH. Dopmyna Jlammaca
O06o061IeHre U cUCTeMaTU3alus 3HAHUN TI0

89 TeMe "ArperaTHple COCTOSTHUS BEIIESCTBA.
da30BbIC IEPEXOBI"

90 Kontponbnas pabota o Teme "ArperaTHbie
cocTosiHus BenlecTBa. Pa3zoBble Mepexopl"
OnexTpusanus Tel U €€ MposBICHUS.

91 DnekTpuyeckuii 3apsia. [[Ba Buna
ANEeKTpUYecKuX 3apsaaoB. [IpoBogHuKH,
JURJIEKTPUKU U TOJTYIPOBOAHUKHI

92 DneMeHTapHbIN AIEKTPUYECKUH 3apsii. 3aKOH




COXpPAaHCHHUS DJICKTPUUICCKOI'O 3apsaa

B3aumoneiictue 3apsnoB. ToueuHble 3apsibl.

93 3akoH Kynona

94 Pemenue 3amau

95 Dnextpuyeckoe noiie. Ero neiicteue Ha
JEKTPUYECKUE 3apsiabl
Hanpskx€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [IpoOnelii 3apsia. JInHUM HAIPSKEHHOCTH
aeKTpudecKoro nois. OqHopoaHOe
JNEKTPUYECKOE T10JIe

97 [ToTeHIManbHOCTD AIEKTPOCTATUHYECKOTO
1oJis. Pa3HOCTh MOTEHIMANIOB U HAIIPSKEHUE
[loTenuuanpHas Heprus 3apsaa B

98 3JIeKTpocTaTHYecKoM noJe. [lorenmnman
ANEKTPOCTATUYECKOTO TOJIS

99 CBs13b HaNPSKEHHOCTH TOJIS ¥ Pa3HOCTH
MOTEHIIUAJIOB JIsl SJIEKTPOCTATHYECKOTO OIS

100 [TpuHIMI Cynepro3uIIUH SIEKTPUUECKUX
rosueun

101 Pewrenue 3anau

102 [Tone Toueunoro 3apsaa. [lone paBHOMEpHO
3apsHKeHHOU cepbl
[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY

103 mrapa. [lose paBHOMEpHO 3apsKEHHOM
0ECKOHEUHOM MIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUUECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsA10B

105 JM3IeKTPUKY U TTOTYIPOBOJIHUKH B




OJICKTPOCTAaTUYCCKOM II0JIC

Kongencarop. DnekTpoéMKOCTh

106 KOHZIEHCATOPa. DIEKTPOEMKOCTH TIOCKOTO
KOHJIeHCcaTopa

107 [TapamiensHOE COETMHEHHE KOHICHCATOPOB

108 TlocnemoBaTensHOE COeTUHEHNE
KOHJICHCAaTOPOB

109 OHeprus 3apsyKEHHOT0 KOHAEHCAaTopa

110 Pemenue 3amau

111 JIBro>keHue 3apsiKEHHON YaCTHUIIbI B
OJTHOPOTHOM JJIEKTPUIECKOM TIOJIE

112 Pemenue 3amau

113 O0600111eHrEe U cCUCTEMAaTU3ALM 3HAHUI 11O
TeMme "DnekTpudeckoe mosie"

114 Konrponsnas pabota o teme
"Dnexrpuueckoe noiue"
Cua Toka. IlocTosSHHBIN TOK. Y CII0BUSA

115 CYILIECTBOBAHMS IIOCTOSHHOIO 3JIEKTPUYECKOTO
TOKAa

116 Hcrtounuku Toka. Hanpsokenne u 31C

117 3akoH Oma 15 ydacTKa Lenu. DJIEKTPUIECKOe
COIPOTHBIICHUE
3aBUCUMOCTD COTPOTHUBIICHUS OJTHOPOJTHOTO

118 MIPOBOJIHUKA OT €r0 JJIMHBI U IIOIIA 1N
MTOTIEPEYHOTO CEUCHUS

119 VYaenbHOE CONPOTUBIICHHE BEIIECTRA.

Pemenue 3amau




120 [TocnenoBarensHOE, MapajIeIbHOE,
CMEIIIAHHOE COSAMHECHHE TTPOBOTHUKOB
121 Pacuér pa3BeTBIEHHBIX JJIEKTPUUECKUX LICTICH.
[paBuna Kupxroga
122 Pemenue 3amau
123 Pabota anexTpuueckoro Toka. 3akoH Jkoyis
—JleHna
124 Pemenue 3amau
125 MOMIHOCTB IEKTPUIECKOTO TOoKa. TermoBas
MOIIHOCTb, BBIJICNIIEMast Ha PE3UCTOPE
126 Pemienne 3amau
127 O/1C u BHyTpeHHEE CONIPOTUBIICHHE
HCTOYHHKA TOKa
128 3akon Oma 111 MOJTHOM (3aMKHYTOM)
3JIEKTPUYECKOM LETIH
129 Pemtenue 3amau 1
130 MOoOIIHOCTE KCTOYHHKA TOKA 1
131 KopoTtkoe 3ambikanne 1
132 KonzaeHncarop B Lienu NOCTOSIHHOTO TOKa 1
133 Pemenue 3amau 1
134 Pemenne 3ama4g no teme "llocTostHHBIH
AJIEKTPUIECKUNA TOK"
135 Pemenne 3agau mo teme "IlocTOSHHBIN
INEKTPUYECKUH TOK"
136 Pemenue 3anay nmo reme "IlocTossHHBIHM
AJIEKTPUUYECKUNA TOK"
137 O0o0011IeHNE ¥ CUCTEMATH3aIIMs 3HAHUI 10




teme "TloCTOAHHBIN 2JIeKTpUYECKUi TOK"

138

Kontposnbnas padota o teme "TlocTossHHBIN
3JIEKTPUYECKUNA TOK"

139

DneKTpuuecKas MPOBOANMMOCTE Pa3INYHBIX
BEIIECTB. DIEKTPUIECKHI TOK B MeTaIax.
CBepXIIpOBOIUMOCTH

140

DNEeKTpUUECKU TOK B paCTBOPAxX M paciiiaBax
ANEKTPONIUTOB. 3akoHbl Papanes s
INEKTPOJIN3A

141

DJIeKTpUYECKui TOK B razax. [lnazma

142

DneKkTpUYecKUil TOK B Bakyyme. BakyymHble
npubopsI

143

DNIEKTPUUECKU TOK B MOTYIPOBOAHUKAX

144

[HonmynpoBoIHUKOBBIE TPHUOOPHI

145

®dusznueckuil npaktukym 1o teme "M3mepenue
CHJIBI TOKA U HANPSDKEHUS B LIETIH
MIOCTOSIHHOT'O TOKa IPH TOMOIIY aHAJIOIOBBIX U
U(PPOBBIX U3MEPUTENHHBIX TPUOOPOB" WK
"3HaKOMCTBO ¢ IUPPOBOI1 TabopaTopuei 1o
¢usuke. [Ipumeps! n3MepeHus: GU3NIECKUX
BEJIMYMUH [TPU OMOILM KOMITBIOTEPHBIX
TaTYUKOB"

146

®u3n4ecKkuil mpakThuKyM 1o teme "M3ydyenue
HEPaBHOMEPHOTO JIBUKEHHUS C LIEIbIO
OIIpeJieNIeHUs] MTHOBEHHOM ckopoctn"

147

dusznyeckuil mpakTukyM 1o teme "M3mepenne
YCKOpPEHUS TpU MPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBIDKEHHUH 10 HAKJIOHHOM




mwi1ockoctu" min "Uccienosanue 3aBUCHMOCTH
MIyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM
nBIOKeHUN"

148

dusnueckuil npakTukym no teme "M3mepenune
YCKOpEHHUs1 CBOOOTHOTO NajieHus" Uiu
"N3ydeHne IBWKEHUS Tella, OpOIIIEHHOTO
TOPU30HTAJIBHO"

149

®usnueckuil NpakTukyM no teme "M3ydyenue
JBUKEHUS TeJla IO OKPY>KHOCTHU C IOCTOSIHHOM
o MoayJro ckopocthio" win "HccnenoBanue
3aBUCUMOCTH TIEpHoJia 0OpalieHus
KOHHUYECKOT'0 MasTHHKA OT €ro napameTpoB"

150

@usnyeckuil npakTukym 1o teme "M3mepenune
PaBHOJEHCTBYIOIIEH CUIIBI IPU JBUKCHUN
OpycKa 1o HaKJIOHHOM ITOCKOCTH" MITH
"[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BpPEMEHU JIB)KEHUS OpycKa 110 HaKJIOHHOM
IJIOCKOCTH Ha 3a/IaHHOE PACCTOSHUE OT €r0
Macchl”

151

@uU3HYECKU NPAKTUKYM 110 TEME
"UccnenoBanne 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HHUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasrie, ot ux aedopmanun" unu "M3ydenue
JBUKEHHSI CUCTEMBI T, CBI3aHHBIX HUTHIO,
MePEKUHYTON uepe3 IErKui 610K"

152

®usnueckuil npakTukym 1o teme "M3mepenue
KO3 pHUIHMEHTa TPEHUS 0 BEJIMYUHE YTIIOBOTO
kod(durmenta 3aBucumoctu Frp(N)" wim
"UccnenoBanue ABMKEHUS OpycKa 1o




HAaKJIOHHOM IJIOCKOCTH € IEPEMEHHbBIM
koa¢pdunmentom tperus" uinu "N3yuenue
JBUKEHMSI TPy3a Ha Baly C TpEHUEM"

153

Du3HYECKUl IPAKTUKYM 110 TEME
"UccnenoBanue ycioBUil paBHOBECHS
TBEPJIOTO Teja, UMEIOIIETO OCh BpalieHus"
nin "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYUBOCTHU TBEPAOIO TEJIA, UMEIOIIETO
Ionaas onops"

154

dusznyeckuil mpakThuKyM 1o teme "M3mepenne
HMITyJIbCa TeJIa IO TOPMO3HOMY MyTHU'" WU
"N3mepeHue cuiibl TATH, CKOPOCTH MOJIEIH
ANEKTPOMOOUIISI I MOIITHOCTH CHUJIBI TATH" HITH
"CpaBHEeHUE U3MEHEHUSI UMITYJIbCA TeJla C
uMnysabcoM cwibl" unu "MccnenoBanue
COXpaHEHUS UMITyJIbCa MPU YIIPYTroM
B3aumMozeicTeun" i "M3mepenne
KMHETUYECKOM SHEPTUU TeJla IO TOPMO3ZHOMY

n

yTH

155

®dusznyeckuil npakTukym no teme "Mzydyenue
M30TEPMHUECKOTO Mporiecca (PeKOMEHI0BaHO
ucnoib3oBaHue nuppoBoit 1adbopatopun)" uiu
"N3y4yeHne n30X0pHOTo mpouecca Win
"N3yuenne n3obapHOTO mporecca’ win
"[IpoBepka ypaBHEHHUS COCTOSHUA"

156

dusnueckuil npakTukym mno teme "M3mepenue
yaenbHoH TeroémkocT” nim "MccnenoBanue
npolecca OCTbIBaHUS BENIECTBA" UK




"UccnenoBanue aguabaTHOTO mpoliecca’ uin
"N3ydeHne B3anMOCBSI3H SHEPTUH
MEKMOJIEKYJISIPHOT'O B3aUMOJCHCTBUS U
TEMIEPATYPBI KUTIEHUSI )KUAKOCTEN"

157

®uznueckuil npakTUKym no treme "M3yuenue
3aKOHOMEPHOCTEHN UCTIAPEHUS KUIKOCTEH"
win "M3mepenune yaenbHOM TeToTh
I1aByieHus abaa" uinm "M3ydyenue cBONCTB
HacblIeHHbIX napoB" win "U3mepenue
a0COIOTHOM BIAXXKHOCTH BO3/lyXa U OLIEHKA
Macchl mapoB B noMemeHuun". Mamepenue
Kod(ppurmenTa moBEPXHOCTHOTO HATSIKEHUS

158

DuU3HYECKU IPAKTUKYM 110 TEME
"HaG:roieHue npeBpalieHus: 3Hepruu
3apsKEHHOr0 KOHJCHCATOPA B YHEPTHUIO
n3iIydeHus ceeroanona’ uinm "M3ydenue
MPOTEKaHUA TOKA B LIEMH, COIECPKAILICH
KoHAeHcaTtop" i "Pacnpenenenue pasHOCTH
MOTEHIMAJIOB (HANPSHKEHUS ) IPU
MIOCJIEJOBATEIILHOM COCIMHEHNUN
KOHJIeHCaTOpOB"

159

OuU3HYECKU MPAKTUKYM 110 TEME
"HccnenoBaHue CMEIIaHHOTO COEIUHEHHUS
pesuctopos" win "M3mepenne yieiapHoro
CONPOTHUBJICHUS] TPOBOIHUKOB" WIIH
"HccnemoBadHue 3aBUCUMOCTH CHJIBI TOKA OT
HAMPSKEHUS IS JTAMITbl HaKaJTuBaHUs "

160

Du3HYeCKUil IPAKTUKYM 110 TEME
"Ha6mronenue anexrponuza” win "MU3mepenue




3apsja OJHOBAJICHTHOIO HOHA" WU
"HccnenoBanre 3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIEPATYpPbI" WU
"CHsITHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH
nuona"

161

Peseprubiil ypok. O6001eHue
CUCTeMAaTH3AIMsI 3HAHUH 110 TeMe
"Kunematuka"

162

PesepBHelit ypok. O6001IeHNE U
cHcTeMaTH3alus 3HaHui mo teme "Jlunamuka"

163

Peseprubiit ypok. O60011eHuE U
cucreMarusaius 3HaHui no teme "CraTuka
TBepaoro Tena"

164

PezepBHblit ypok. O6001IeHNE U
CHUCTEMaTH3alus 3HAHUM M0 TeMe ""3aKOHBI
COXpaHEHHUs B MEXaHHKe"

165

PesepBHelit ypok. O6001ICHHE U
cucTeMaTu3anys 3HaHui 1Mo TemMe "OCHOBEI
MOJIEKYJIAPHOKUHETUYECKON Teopun”

166

PesepBHeIit ypok. O600IICHHE U
cUcTeMAaTH3alus 3HaHUH 110 TeEME
"TepmonnHamuka. TeraoBble MalIUHbBI"

167

Peseprubiil ypok. O6001eHue 1
cUcCTeMaTHU3alus 3HaHHUH 110 TeMe
"ArperaTHble COCTOSIHMSI BellecTBa. Da3oBble
nepexopl"

168

Peseprubiil ypok. O6001eHNE U
CUCTEMaTH3allHs 3HAHUH 110 TeMe




"Onexrpuueckoe nose"

PesepBHeIil ypok. O000IICHHE 1

169 CHUCTEMAaTH3alusl 3HAHUH 110 TeMe 1
"IIoCTOSIHHBIN NEKTPUYECKUHN TOK"
PesepBuelit ypok. O60011eHNE U
170 cucTeMaTh3alys 3HaHui 1mo Teme "Toku B 1
pa3IuYHbIX cpenax”
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16




11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
Ne nu(ppoBbIe
w/n Tema ypoka Beero Konrtpoabnbie | IlpakTHueckue oBpasoBaTeIbHBIe
padoThI padoThI pecypest
B3anMopeiicTBrE TOCTOSTHHBIX MarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE ToJe. 1
l'unore3a Amnepa
Bexrop MaruutHON MHAYKIUH. [IprHImn
2 CYMEPIIO3UIIMY MAarHUTHBIX MMoJeH. JInanm 1
MAarHUTHON MHIYKIIUH
3 MarnuTHoOe noJjie TPOBOJHUKA C TOKOM. OIbIT 1
Opcrena
Cuna Amriepa, e€ HanpaBJIE€HUE U MOJYJIb
5 Pemenne 3amau
6 [Ipumenenue 3akoHa Amnepa. 1
DNEKTPOU3MEpPUTENbHbIE TPUOOPHI
Cuna JlopeHia, e€ HanpaBJI€HUE U MOYJIb.
7 JIBro>keHuE 3apsiKEHHON YaCTHUILIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemenue 3anau
Pa6ota cunsl Jlopenna
10 Pemenne 3amau 1
11 MarauTHO€ 10JI€ B BEILLIECTBE. 1
deppoMarHeTuKy, napa- U 1uaMarHeTuKu
12 OcHoOBHBIE CBOICTBa (heppPOMATrHETUKOB. 1

[Ipumenenue peppomMarHeTuKoB




13 Pemenue 3amay no reme "Maraursoe moJie"” 1

14 Pemenne 3ama4 nmo reme "MarautHoe 1oJjie"

15 SIBNeHME PIEKTPOMArHUTHON UHIYKIIUH. 1
[ToTok BekTOpa MAarHUTHOW MHAYKIIUN

16 OJ1C uHAyKIIMHA 1

17 3aKO0H 3JICKTPOMArHUTHON HHYKITHH 1
®dapanes

18 Buxpesoe anexkrpuueckoe nose. Toku Dyko 1

19 OJIC uHAYKIMH B IBYOKYITUXCS TIPOBOTHUKAX 1

20 Pemrenne 3amau 1

21 [IpaBuno Jlenua 1

29 WNupykruBHOCTE. KaTyIka HHIYKTHBHOCTH B 1
LIETN TIOCTOSTHHOTO TOKa

23 SABnenune camounaykimu. I1C 1
CaMOMHYKIINH

24 DHeprust MarHUTHOT'O TI0JIS KATYIIKH C TOKOM. 1
DJIEKTPOMArHuTHOE TOJIe

25 Pemrenne 3amau 1

26 O00011eHNEe U CUCTEMATH3allA 3HAHUH 110 1
TeMme "DNeKTpoauHaMuKa"

97 KonTponbhas pabora 1o teme 1
"DnexkTpoauHaMuka"

28 Konebarenrnas cuctemMa. CBOOOIHEIE 1
kosebanus. 'apmoHnyeckue KoneGaHus

29 KuneMaTtnueckoe 1 TMHAMHUYECKOE OIMCAHUE 1
KoJIe0aTebHBIX IBKCHUN

30 DHepreTuyeckoe onrcanue. BeiBojg 1




JUHAMUYECKOI'O OIMCAHUS TaPMOHUYECKUX
KoJe0aHU! U3 UX SHEPreTUYECKOro u
KMHEMAaTUYECKOTO OITMCAHUS

31 Amnnutyzaa u ¢daza KonedaHui
[Tepuon u wactora konebanuit. [lepuos
MaJIBIX CBOOOIHBIX KOJIE€OaHMUHI

32 MaTeMaTH4eCcKoro MasitHuka. [lepuon
CBOOOIHBIX KOJICOAHUN TIPYKHHHOTO
MasTHUKA

33 3aryxatonue Kojaebanus. BeIHYKIeHHBIC
Konebanus. Pe3onanc

34 ABTOKOJICOAHMS

35 Pemenue 3amau

36 VYpok-koHpepennus "MexaHU4YeCKHe
Kosie0aHHs B MY3bIKAIBHBIX HHCTPYMEHTaX"

37 O0o0011IeHNE U CUCTEMATH3aIIUs 3HAHUM 10
TeMe "Mexanuueckue Kojedanus"

38 DIIeKTpOMarHuTHBIE KOJIeOaHusI.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsI3b aMILTATYIbI

39 3apsiaa KOHJIGHCATOpa C aMITUTYAO0N CHUIIbI
TOKa B KOJIeOATEILHOM KOHTYpPE

40 3aK0OH COXpaHEHUsI YHEPTUU B UJI€ATTHLHOM
Kosie0aTeTbHOM KOHTYpE
3aryxaromue 3MeKTPOMarHUTHbIE KOJIeOaHusl.

41 BrIHYyXIeHHBIC 3JICKTPOMArHUTHBIE
KoJieOaHus

42 [lepemenHsbIl TOK. Pe3uctop u KoHIEHCaTOp B




e 1n€pEMEHHOIO TOKa

KaTymKa WHAYKTHBHOCTH B LCTIN

43 MEPEMEHHOT0 TOKa

44 3akoH Oma AJist NEKTPUYECKOM LIenu
MIEPEeMEHHOT0 TOKa
MOoOMmHOCTh EPEMEHHOTO TOKA.

45 AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE
CHWJIBI TOKA U HATIPSHKEHUS

46 Pe3onaHC B 25IeKTpHUECKOM LIeTIH

47 Pemenue 3agag
Wneansublif Tpanchopmatop. [IponsBoacTso,

48 nepeaayda 1 norpeOaeHue MeKTpuIecKon’
SHEPTUu
DKOJIOTUYECKHIE PUCKH TIPU TIPOU3BOJICTBE

49 anekTposHeprun. KynbpTypa ucronbp30BaHus
3JIEKTPOIHEPT MU B TIOBCEAHEBHOM KU3HU

50 Pemenue 3amau

51 Pemtenue 3amau

59 O06o06muieHne u cucTeMaTu3anus 3HAaHUK 110
Teme "DJIeKTpOMarHuTHbIe KojeOaHus"

53 Mexannyeckre BOJHBI. XapaKTePUCTUKH
MEXaHUYECKHUX BOJIH

o4 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTepUCTHKH 3BYKa

56 HNudpasyk u ynprpassyk. [llymoBoe
3arpsi3HEHUE OKpYKarouleil cpeabl

o7 Pewmenne 3anau




58

DJIEKTPOMAarHuTHbIEC BOJIHBL. M3imyyeHue
3JIEKTPOMATrHUTHBIX BOJIH

59

DHeprus AMEeKTpOMarHuTHoIX BoJiH. CBoiCTBa
AJIEKTPOMAarHUTHBIX BOJIH

60

[ITkana 3nE€KTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne 37eKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

[IpuHIUIIBI paMOCBSI3U U TEJICBUICHUS.
Paguonokarust. DIeKTpOMarHUTHOE
3arps;3sHEHUE OKPYKAIOIIEH CpelIbl

62

Kontponbnas padota o teme "Konebanus u
BOJIHBI"

63

64

Cgert. 3aKOH NPAMOJIMHEHHOTO
pacnpoCcTpaHeHuUs CBETa

Pemrenue 3agad Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO pacIPOCTPAHECHUS CBETA

65

Ortpaxenue csera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio

66

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHTEIBHBIN ITOKA3aTEIb IpCIOMIICHHUA.
[lonHOE BHYTpEeHHEE OTpAKEHUE.
[IpenenbHBIN Yol HOJTHOTO BHYTPEHHETO
OTpaXKeHUS

67

Pemenne 3aJla4 Ha MPUMEHCHUC 3aKOHOB
OTpaXCHUA U IPCIIOMJICHUA CBCTA

68

Xon nydeit B mpusme. Jlucnepcus cBera.
CnoxHebIl coctaB Oenoro csera. Llper

69

JInn3bl. @OKYCHOE PACCTOSHUE U ONTUYECKAs




CHJIa JIMH3bI

[TocTpoenue n3o0paxeHui B JIMH3aX U UX

70
cUCTEeMax. YBEIUYCHUE JINH3BI
Pemienue 3a1a4 Ha OCTpOEHUE

71 M300paKeHUil, MOJIy4aeMbIX C TTOMOIIBIO
JIMH3

72 I'ma3 xak onTuyeckas cucrema

73 Pemenue 3anau. [peaensl npuMeHUMOCTH
TreOMETPUYECKON ONTHUKH

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Hucnepcus ceeta

76 Wntepdepennus ceera

77 KorepeHnTHble UCTOYHUKHU. Y CIIOBHS
HaOJI0JICHNs MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue unTepdepeHun

80 Judpakmus cBeTa

81 JudpakiuonHas pemérka. Y cioBue
HaAOJIOZICHUS TTIAaBHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [TonepeunocTs cBeTOBBIX BOJH. [lomsapr3anus
CBETa

84 Pemenwue 3amau

85 CBETOBBIC SBJIICHHS B IPUPOIC

86 O0600611eH1Ee U cUCTeMaTU3alys 3HaHU| 10
teme "OnTtuka"

87 KontponbHas padota no teme «OnTHKa»




rpaHI/IHBI IIPUMCHHUMOCTHU KJIaCCHYECKOH

88 MEXaHUKHU. 3aKOHBI AJIEKTPOTUHAMUKH U 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 IlocTynatel cienuanibHON TEOPUU 1
OTHOCHUTEIIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJ.
[IpeoOpazoBanus Jlopenna. YcioBue

90 NpUIMHHOCTU. OTHOCUTENBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe/IJIeHNEe BPEMEHU U
COKpAILIEHUE ITTUHBI

o1 DHeprus ¥ UMIYJIbC PESITHBUCTCKON 1
YACTHIIBI

92 CBsi3b MacChI C YHEPTHEH U UMITYIIHCOM 1
PENSITUBUCTCKON YaCTULIBI. DHEPTHS MTOKOS

93 PaBHOBECHOE TETITOBOE M3ITydeHHUE 1

94 3akoH cMenicHust Buna 1

95 I'unote3a M. IInanka o kBanTax. ®@OTOHBI 1

96 DHeprus U UMITyJbe (poToHa 1

97 ®otorddext. OnpiTel A. I'. Cronerosa. 1
3akoHb! porodddexra

08 VYpasuenue DitHmreiHa 11 Goroaddexra. 1
"Kpacnas rpanumna" ¢porosrddexra

99 Jasnenue cBera. OnbiTel [1. H. JIeOeneBa 1

100 BonnoBsie cBoiicTBa yacTHI]
Bounnbl ne bpoiins. [{nuna BosHbl Ae bpoiins

101 Y pa3Mepbl 00JIaCTH JIOKATHU3AIIH 1
JIBHOKYILIEHCS YaCTULIBI

102 KopnyckynsipHO-BOJTHOBOM Jyaliu3m 1




103

Judpakiys 31eKTpOHOB Ha KpUCTaJIax

Crenuduka n3MepeHnii B MUKPOMHPE.

104 CooTHollIeHUs HEOTIPEACIEHHOCTEN
I'eiizenOepra

105 Pemenue rpaduyeckux 3amay

106 Pemenue pacuéTHBIX 3a1a4

107 KonTponbHast padora o temam: "OCHOBBI
CTO", "KopnyckyasspHO-BOJIHOBOM Jyannu3m"

108 OnBITHI 110 UCCIEOBAHUIO CTPOCHUS aTOMA.
[TnanerapHas mogens aroma Pezepdopna

109 [Mocrynater bopa

110 Bunger criektpoB. CiekTp ypoBHEH SHEPrUH
aToMa BOJOpOJa

11 CrioHTaHHOE ¥ BBIHY)KJCHHOE H3ITydeHHE
CBETa

112 Jlazep
Hyxnonnas mozaens sinpa I'eiizendepra-

113 HBanenko. 3apsia u MacCoOBOE YMCIIO sAIpa.
N3otonsl. PagnoakTMBHOCTH
3aKoH painoaKTUBHOTO pacmnaaa. CBolcTBa

114 MOHHU3UPYIOUIETO U3nydeHus. Bnusuue
PaIMOAKTHBHOCTH HA KUBBIC OPTaHU3MBI.
Jo3nmerpus
DHeprus CBS3U HYKJIOHOB B siApe. SnepHbie
cunbl. [ledekt maccel siapa. SnepHbie

115 peakuu. SnepHsie peaktopsl. [Ipodiemsr

YIIPaBIIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKThI Pa3BUTHSI sIIEPHON




OHCPIrCTHUKU

MeToIbI pETHCTPALIH U UCCIICIOBAHHMS
JJIEMEHTAPHBIX YacTull. OyHIaMeHTAIbHbIC
116 B3auMoeicTBUs. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CTanaapTHOM
Moaenu. KBapk-riirooHHast MOJIEITb apOHOB

®dusuka 3a npenenamu CTaHgapTHON MOJEIH.
117 TéMHasa matepus U TEMHas DHEPIUsl.
EnuncTBO (pm3nyeckoit KapTHHBI MUpa

DTanbl pa3BUTUS ACTPOHOMUH. 3HAYCHHUE
aCTPOHOMUU

118

[TpuMeHNMOCTb 3aKOHOB (PU3UKH IS
119 00BSICHEHUS IPUPOJIbI KOCMHUUECKUX
00BEKTOB. MeTO/1bl aCTPOHOMHYECKUX

HUCCIIETOBAHNN

CoBpeMeHHbBIE ONTHYECKUE TEIECKOIIBI,
120 paanoTenecKonsl, BHeEaTMochepHas
aCTPOHOMHUS

121 Bun 3Bé3nHOT0 HeOa. Co3Be3nus, IpKue

3Bé3lIBI, IITaHEThI, UX BUAUMOC IBUKCHHUC

Comnneunast cuctema. Comaite. ConHeuHas
122 akTUBHOCTb. McTouHuk sHeprun CoJIHIIA U
3BE3]

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKH.
123 Juarpamma "crieKTpanabHBIN Ki1acc —
CBETUMOCTB"

124 3Be3/1bI TIIaBHOM IOCIEI0BATEILHOCTH

125 Brytpennee ctpoenune 38E31. CoBpeMEHHbBIE




MPEACTABICHUS O MPOUCXOKIACHUU 1
sBosrrorny CoJTHITA U 3BE31. DTaIbl )KU3HA
3BE3

126

Mnineunsiii [Iyre — Hama 'anaktuka. Tunst
rajlakTUK. YE€pHbIe OBIPBI B IpaxX TaJaKTUK

127

Bcenennas. Pacuiupenne Beenennoii. 3akox
Xab6mna. Teopust bonbiioro B3peiBa.
PennkroBoe nznyuenue

128

MacmtaOHas cTpykTypa BeeneHHoi.
MertaranakTuka

129

Hepeménnsie npobieMbl acTpOHOMUHN

130

DuU3HYECKU PAKTUKYM 110 TEME
"UccneqoBanre MariuTHOT'O 1O/
nocTOsTHHEIX MarHuToB'" mwin "UcciaenoBanue
CBOMCTB (peppoMarHeTHKOB" HiIn
"UccnenoBaHue JEHCTBUS IIOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKoM"

131

DU3NYECKUI TPAKTUKYM 10 TEME
"NU3mepenue cuiibl Amniepa" unu "H3yuenne
3aBUCUMOCTH CHJIbI AMITEpa OT CHJIbI TOKA"
unu "OnpeneneHne MarHUTHOM UHIYKIIUY Ha
OCHOBE U3MepeHus cuibl Amnepa”

132

DU3NYECKUN TPAKTUKYM 10 TEME
"HccnenoBaHue sIBICHUS 3JIEKTPOMArHUTHOM
uHayknuu" win "Onpeaenenne MHIYKIUNA
BHUXPEBOI'0 MarHUTHOTO NoJs"

133

DU3NYECKUN TPAKTUKYM 10 TEME
"UccnenoBaHue sIBJICHUSI CAMOMHIYKIIMM"




nu "COopKa MOJIETH JIEKTPOMarHuTHOTO
reneparopa’

134

@U3HYECKUN IPAKTUKYM 110 TEME
"N3mepenue neproaa cBOOOIHBIX KoJeOaHU
HUTSHOTO U MPYXUHHOT'O MassTHUKOB"

135

@u3nYeCcKuil NPaKTUKYM 110 TEME
"[Ipeob6pa3oBaHye SHEPTUU B IPY>KUHHOM
MasTHUKE"

136

Du3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue NEPeMEHHOT0 TOKA Yepes
MNOCJIEI0BATEIILHO COeUHEHHBIC
KOHJEHCATOP, KaTyLIKY U pe3ucTop’ uim
"HUccnenoBanue paboThl HICTOUHHUKOB CBETA B
LIETIA [TIEPEMEHHOI0 ToKa"

137

®uznueckuil NpakTUKyM 1o teme "M3yuenune
rapaMeTpoB 3BYKOBOM BOJIHBI"

138

Du3HYECKU IPAKTUKYM 110 TEME
"N3mMepeHne noka3aTess MpeJIoMIICHUS
crekna" win "l[lomydenne n3o0pakeHus B
CUCTEME U3 IJIOCKOTO 3epKajla U JINH3bI"

139

OuU3HYECKU NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BelllecTBa (Ha MpuMepe
XKugakux JnH3)" uinu "M3mepenue GokycHOTO
paccTosTHUS pacCEeUBAIOIINX JTUH3"

140

DuU3HYECKU PAKTUKYM 110 TEME
"HaOmronenue nudpakiuuu, vHTEpdepeHunu
U MoJisipyu3anuu ceera'”




141

DU3NYECKUN TPAKTUKYM 10 TEME
"OnpeneneHne UMITyJabCa U SHEPTUH
PENATUBUCTCKUX YacThIl (110 GoTorpadusm
TPEKOB 3apsKEHHBIX YaCTUI] B MATHUTHOM
nose)"

142

DU3NYECKUN TPAKTUKYM T10 TEME
"N3mepenue nocrostHHoi [lnanka Ha ocHOBe
uccienoBanus Gpororppexra wu
"HccnengoBanne 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAMOJ OT HAMpsKeHHs "

143

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue CrieKTpa pa3peKeHHOro
aTOMapHOTO BOAOPOJIa M U3MEPEHUE
noctosinHoM Punbepra"

144

DU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanue paguoakTHBHOTO (hOHA C
HCIONb30BaHueM jo3umetpa’ unu "M3yuenue
MOTJIONIEHUS 6eTa-4acTUll altoMUHIEM"

145

DU3NYECKUIN TPAKTUKYM T10 TEME
"HaGmonenus 38€3aH0T0 HEOA
HEBOOPYKEHHBIM TJIa30M C UCIIOIB30BAaHUEM
KOMITbIOTEPHBIX MPUIIOKESHUH 151
oTpezieNieHus TIOJ0KEHUST HeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro Moiylapus 1 sipkue
3BE31b1" uu "Haluro1eHus B TEJIeCKOIT
JlyHsl, IUIaHET, TYMAHHOCTEHN U 3BE3HBIX
CKOIJIeHUI"

146

O0600111eHre U cucTeMaTU3ays 3HaHui. Pois




(bU3UKH U ACTPOHOMUH B SKOHOMUYECKOM,
TEXHOJIOTHYCCKOM, COMAIBHOM M STHISCKON
cdepax AesITeNTLHOCTH YeIIOBEKa

O60061menne 1 cucteMaTusanus 3HaHuii. Ponb
147 1 MeCTO (PM3UKU U aCTPOHOMHUH B
COBPEMEHHOUN HAy4YHOU KapTUHE MHUpA

O0001enne U cucteMaTu3anys 3Hauuii. Poin
¢usnveckoi Teopuu B HopMUPOBAHUH
MPEJCTaBICHH 0 (PU3HYECKON KapTHHE MUPA,
MeCTO (U3UIECKON KapTHHBI MUPa B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

148

MPEJICTABIEHUNA O IPUPOJIE

O00011eHrE U CUCTEMATU3ALMA 3HAHUI IO

149 n n
teMe "Kunemaruka

150 O00011eHNe U CUCTEMAaTU3ALM 3HAHUI IO

teme "Kuuemarnka"

O0001EeHNE U CUCTEMATU3ALMA 3HAHUI IO

151 n n
teMe "JluHaMuka

152 O000111eHNEe U cCUCTEMAaTU3ALM 3HAHUI 10
teme "CraTuka TBeporo Tena"

153 O06o00611eHre U cUCTeMaTU3alus 3HaHUN TI0
TeMme "3aKOHBI COXpaHEHHS B MEXaHUKe"

O0600111eHNEe U cCUCTEMAaTU3ALMI 3HAHUI 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN
Teopun"

O000111eHHE U CUCTEMATU3ALMA 3HAHUI IO

155 n n
TEMC TCpMOI[I/IHaMI/IKa. TemmoBrIe MaIIMHEI

156 O0001IeHrE ¥ cucTeEMAaTH3aIMs 3HAHUH 110




TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®a3oBble TEPEXoabl"

157

O0001IeHNE ¥ cUcTEMATH3AIHs 3HAHUN 110
Teme "DnekTpudeckoe nojue"

158

O06o01eHre u cucTeMaTu3alus 3HaHUN 110
teme "[locTosHHBIN neKTpuYecKuit ToK"

159

O06o0muieHre U cucTeMaTu3anus 3HaHUK 110
teme "TOKH B pa3nnyHbIX cpepax”

160

O000111eHrEe U CUCTEMAaTU3ALM 3HAHUI IO
TeMme "MarautHoe mnose"

161

PesepBHelit ypok. O600ICHHE U
CHCTEMaTHU3aLMs 3HAHUH 10 TEME
"DneKTpoMarHuTHasE UHAYKIUSA"

162

Peseprubiil ypok. O6001eHuE 1
CUCTeMAaTH3AIHsI 3HAHUH 110 TeMe
"Mexannueckue Konebanus"

163

PezepBHblit ypok. O6o01IeHNE U
cHCTeMaTH3anus 3HaHUH 1Mo TeMe
"DIeKTpOMarHuTHbIC KoJieOaHus"

164

PesepBHelil ypok. O6001ICHHE U
cUcTeMaTH3alus 3HaHUH 110 TeMe
"MexaHu4ecKHue U AIEKTPOMAarHUTHBIC
BOJIHBI"

165

Peseprubiit ypok. O6001eHue 1
cucTeMaTu3anys 3Hauui mo reme "Onortuka"

166

Peseprubiil ypok. O6001eHuE 1
cucreMarusanus 3HaHui 1o TeMe "OCHOBBI
CTO"




167

Peseprubiil ypok. O60011eHNE U
CUCTeMAaTH3aI¥sI 3HAHUH 110 TeMe
"KopnyckynsipHO-BOTHOBOM Jyasin3m"

168

PesepBHelit ypok. O6001ICHHE U
cucTeMaTu3anys 3HaHui 1o reMme "dusuka
atoma'"

169

PesepBHeIil ypok. O000IICHHE U
cucTeMaTH3alysI 3HaHUi Mo Teme "Pusuka
ATOMHOTO SIpa ¥ 3JIEMEHTAPHBIX YaCTHUIT"

170

Peseprubriii ypok. O6001eHue u
cUCTEMATH3AIN 3HAHU 110 TeMe ""DIIEMEHTEI
actpouzuxu”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. Mexanunka, 10 knacc/ Makumies I'.4., CunsxoB A.3., O61iecTBo ¢
OTrpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEpHOE 00IIECTBO
«M3marensctBO «IIpocBemenue»

» ®usuka. MonekymspHas ¢pusuka. TepmoanHamuka, 10 xmace/ Msikumes [7.51.,
CunsikoB A.3., OO0I111€CTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODA»;
AxmmonepHoe oburectBo «M3marenscTBo «IIpocBenieHue»

» Guzuka. Ontuka. KantoBas pusmka, 11 knacc/ Mskumes I'.5., CunskoB A.3.,
OO01m1ecTBO ¢ OrpaHHYCHHONW OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEpHOE
obiectBo «M3aatensctBO «lIpocBerienne

» duszuka. Dnexkrpogunamuka, 10-11 kinaccesl/ Mskuies I'.4., CunsikoB A.3.,
OO011ecTBO ¢ OTPaHUYECHHON OTBETCTBEHHOCTHIO «/[POMDA»; AKIIMOHEpHOE

obmectBo «M3marenscTBO «lIpocBemenue

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Karanor unrepHer pecypcoB no gpusnke

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http://school-collection.edu.ru/

http://www.fizika.ru



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1587873118466000
http://www.fizika.ru/
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