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MNOSACHUTEJIBHAS 3AITUCKA
ITporpamma o ¢u3uke Ha ypoBHE cpeJHero oduero oopasoBaHus pazpad0oTaHa Ha OCHOBE I1OJIOKEHHUH
U TpeOOBaHMIA K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHON MPOTrPaMMBI, IPEICTABICHHBIX B
dI'OC COO, a Takxe ¢ yuérom (enepanpHoil paboueld mporpammbl BocnuTaHus u KoHnenmum
npenojaBaHus yyeOHoro mnpeamera «@Pusmka» B 00pa3oBaTeNbHBIX oOpraHu3aunusax Poccuiickoii
®enepanyy, peanu3yoUMX OCHOBHbIE 00pa30BaTelIbHbIE IPOrPAMMBI.
[Iporpamma 1o ¢u3uke ompenenser 00A3aTEIBHOE MPEIMETHOE COJIEp)KAHHWE, YCTaHABIUBACT
PEKOMEHAYEeMYIO TIOCJIEIOBATEIIbHOCTh M3YyYCHHS TeM W pa3/esioB yuyeOHOro mpeaMera ¢ y4ETom
MEXIIPEIMETHbIX M BHYTPUIIPDEIMETHBIX CBsI3€il, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX
ocoOeHHocTel oOywaromuxcs. [Iporpamma mo ¢usuke Aaér mpeacTaBieHHE O LESAX, COJIEp)KaHWH,
o0mieit cTparern 0Oy4eHHUs, BOCIUTAHUS U PAa3BUTHUSI OOYYAIOUINXCS CPEICTBAMHU Y4€OHOTO MpenMeTa
«Pu3nka» Ha yriiyoJEHHOM YpOBHE.
N3zyuenne kypca ¢uszuku yriyOaEHHOTO ypoBHS IO3BOJISET peajin30BaTh 3ajaud MpodhecCHOHATIbHON
OpPHMEHTAIlMM, HAIPABJIEHO HA CO3JlaHME YCJIOBUI Ul TNPOSIBICHUS CBOUX WHTEIUIEKTYyaJbHBIX U
TBOPUECKHUX CIIOCOOHOCTEH KaXKIbIM OOYy4YaloIMMCs, KOTOpble HEOOXOAMMBI JJIsi MPOAOIKEHUS
00pa3oBaHMs B OPTaHU3AIMIX TPOPECCHOHATHFHOrO 00pa30BaHus MO PA3IMYHBIM (PH3UKO-TEXHUYECKIM
Y MH)KEHEPHBIM CIIELUAIBHOCTSM.
B nporpamme 1o ¢usnke onpenensrorcs miaHUpyeMble pe3yIbTaThl OCBOCHHSI Kypca (U3UKU Ha YPOBHE
cpenHero ooOuero o0pa30BaHMSA: JIMYHOCTHBIE, METANpEAMETHbIE, NpeaMEeTHbIe (Ha YIIIyOJEéHHOM
ypoBHe). Hay4yHo-MeTon0/I0rHYecKo OCHOBOW JUIsi pa3pa0OTKM TpeOOBaHUN K JIMYHOCTHBIM,
METaINpeIMETHBIM U MPEAMETHBIM pe3yibTaTaM 00Yy4aroluXcs, OCBOUBIIMX MPOrpaMMy MO (HU3UKE Ha
YPOBHE CpeHero oo1ero oopazoBaHus Ha YriyOJIEHHOM YpOBHE, SBJISETCS CUCTEMHO-ESATEIbHOCTHBIN
MOJIXOI.
[IporpamMma no pu3smke BKIIOYAET:
IUTAaHUPYEMbIE pEe3yNbTaThl OCBOGHMS Kypca (U3MKM Ha YrIyOJI€HHOM YpOBHE, B TOM UHCIE
IpeIMETHBIE PE3YNIbTaThl 10 T01aM O0YUYEeHHUS;
cojiepkanue yueOHoro npeamera «Dusmkay 1o rojgaM o0ydeHus.
[IporpamMma no ¢usmnke nMeeT NPUMEPHBIA XapakTep U MOXKET ObITh UCIOJIB30BaHA YUUTEISIMHU (HU3UKU
JUISL COCTABJIEHUSI CBOMX pabOUYUX MPOTPAMM.
[Iporpamma 1o (Qu3MKE HE CKOBBIBAET TBOPUYECKYIO WHUIMATUBY YYHUTEJIeH M IPeJoCTaBiIsIeT
BO3MOKHOCTH [UIS PEANM3ALMU Pa3IUYHbIX METOJAWYECKUX IOAXO0J0B K NpEnojaBaHu0 (U3UKU Ha

yri1yOJ€HHOM YPOBHE IPH YCIOBHH COXPaHEHMsI 003aTeNbHOM YacTu CoAep KaHus Kypca.
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dusnka Kak Hayka 0 HanOoJee O0IUX 3aKOHAX MPUPOJBI, BBICTYIAsl B Ka4eCTBE YU€OHOTO MpeaMeTa B
IIKOJIE, BHOCUT CYILECTBEHHBIH BKJIAJ B CUCTEMYy 3HaHMH 00 okpyxatomeM mupe. LlkonbHbI Kype
¢u3uKn — CUCTEMOOOpA3yIOIMN JUIsl E€CTECTBEHHO-HAYUHBIX YUYEOHBIX IPEIMETOB, IOCKOJIbKY
¢du3nuecKue 3aKOHBI JIS)KAT B OCHOBE TPOIECCOB W SIBICHUH, W3y4aeMbIX XWUMHUEH, OHOJIOTHEH,
¢usnueckoili reorpadueit u acrpoHomuer. Mcnonp3oBaHWE W aKTUBHOE MPUMEHEHHE (U3UYECKUX
3HaHUI ompenenuIo Xapakrep U OypHOe pa3BUTHE Pa3sHOOOPA3HBIX TEXHOJOTHI B cdepe 3HEpPreTHkKH,
TPAHCHOPTA, OCBOEHUS KOCMOCA, IOJYYEHHsI HOBBIX MaTepUAJIOB C 3aJlaHHBIMU CBOWCTBaMU. M3yueHue
¢U3MKH BHOCUT OCHOBHOH BKJIag B (OPMHPOBAHHE €CTECTBEHHO-HAYUYHOW KAapTHHBI MHpa
oOyyaromerocsi, B hopMupoBaHHE YMEHUN NMPUMEHSTHh HAYYHBIH METOJl TO3HAHUS TPU BBITOJHEHUU
UMH y4eOHbIX UCCIICIOBaHUM.

B ocHOBy kypca ¢u3uKku Ha ypOBHE CpeaHero oOero oOpa3oBaHUsS MOJOXKEH psAA HAEH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 HOCTPOEHUS.

Hoea yenrocmunocmu. B COOTBETCTBUU C HEU KypC SABIISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COACPKUT
MaTepuall U3 BCEX pazlesioB (DU3MKM, BKJIIOYAET KaK BONPOCHI KIACCHYECKOH, TaK U COBPEMEHHOU
(bu3uKH.

Hoes zenepanuzayuu. B COOTBETCTBHH ¢ Heil MaTepuall Kypca GU3UKU 00bEIMHEH BOKPYT (PU3NIECKUX
Teopuil. Bemymum B Kypce sBisercs (GopMHpOBaHHE NPEACTABICHUH O CTPYKTYPHBIX YPOBHSX
MaTepHH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. E€ peanuszanys npeamnonaraeT UCIoJb30BaHUE T'YMAaHUTAPHOTO MOTEHIMAa
¢u3nyecKoil HayKH, OCMBICIIEHUE CBS3M pa3BUTUS (U3UKU C DPa3BUTHEM OOIIECTBa, a TaKke C
MHPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTHYECKUMU IpoOIeMaMHu.

Hoea npuknaonou nanpagnennocmu. Kypc Gpusuku yriryOaEHHOTo ypoBHS IperonaraeT 3HakOMCTBO
C IIUPOKUM KPYI'OM TEXHUYECKUX MU TEXHOJIOTMYECKUX INPWIOKEHUH HM3YYEHHBIX TEOPUH U 3aKOHOB.
IIpu sTOM paccMaTpuBalOTCs Ha YpPOBHE OOIIMX NPEICTABICHUW U COBPEMEHHbIE TEXHUYECKHE
YCTPOMCTBA, U TEXHOJOTHH.

Hoea 3xonocuszayuu peanusyercsi NOCPEACTBOM BBEJIEHHUS 3JIEMEHTOB COJIEP)KAHUS, IMOCBSIIEHHBIX
HKOJIOTUYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTUEM TEXHHMKH U TEXHOJIOTHH, a
Takxke 00CyKAeHUs IPoOIeM PallMOHAIBHOIO MPUPOJIONIONB30BAHUS U HKOJIOTHUECKON O€30MacHOCTH.
OcBoeHnune conepx)aHus MPOrpamMMBbl MO (U3UKE JOHKHO OBITh TOCTPOSHO HA MPHHIIUIAX CHUCTEMHO-
NesITeIbHOCTHOTO NoaxoAa. s pu3nku peanuzanus 3TUX NPUHIUIOB 0a3upyeTcsl Ha UCIOIb30BaHUI
CaMOCTOSITENTLHOI'O 3KCIIEPUMEHTa KaK MOCTOSHHO JAeHCTBYyIolero ¢akropa yuyebHoro mpormecca. s
yrIIyOJaEHHOTO YPOBHS — 3TO CUCTEMA CaMOCTOSTENIbHOTO YYEHHYECKOTO IKCIIEPUMEHTA, BKIFOYAIOIIETO

(GbpoHTaNbHbIE YYEHMUYECKHUE OIBITHl MPU H3YUYEHWHW HOBOTO MaTepuana, JiabopaTOpHble PabOTHI U
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pabotbl mpakTuKyMa. [Ipu 3TOM BO3MOXKHBI J[Ba Ccriocoba peanu3anuu (pu3nyeckoro mpakTukyma. B
IIEPBOM Cily4ae NPaKTUKyM NPoBOAUTCS 100 B koHue 10 u 11 kinaccos, 1100 mocie nepBoro 1 BTOpOro
HOJYrOAMH B KaXJOM M3 3TUX KjaccoB. Bropoil cmoco6 — 3T0 mHTerpauus paboT NMpakTHKyMmMa B
cucTteMy J1ab0opaTOpPHBIX paboT, KOTOPBIE MPOBOIATCS B Mpolecce u3yueHus pasaena (temsl). [Ipu stom
noJ paboTaMu MPAaKTHKyMa MOHUMAETCS CaMOCTOSITEIbHOE HCCIIEOBaHHE, KOTOPOE MPOBOAUTCS IO
PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOr0 BUJa O€3 MOLIAroBOil HHCTPYKIIMH.

B nporpamme no ¢usmuke cuctemMa y4eHHMYECKOIO 3KCIIEPUMEHTA, J1a00paTOpHbIX paboT U MpakTUKyMa
NpEJCTaBICHAa €IWHBIM IiepedyHeM. BrIOOp TeMaTuku Al 3TUX BUIOB YYCHHYECKHX MPAKTHUYECKUX
paboT OCYIIECTBIISICTCSI YYAaCTHHKaMHM OOpa30BaTEIBbHOIO Tpolecca HCXOAsS U3 0COOEHHOCTEH
MIOYPOUYHOTr0 IUIAHUPOBAHMS U OCHalleHUs KabuHeTta (u3uku. IIpum sToM obecreunBaeTcs: OBIAJCHUE
o0yJaroIMMHUCST YMEHHSIMU TPOBOAWUTh IpPsAMbIE W  KOCBEHHBbIE H3MEPEHHUs, HCCIe0BaHUs
3aBUCUMOCTEH (PU3MYECKHUX BEIMYHMH U MIOCTAHOBKY OIBITOB 10 MIPOBEPKE MPEATIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHHME YAENAETCS PELIEHUIO pacu€THBIX M KayecTBEHHbIX 3adad. llpu stom s
pacu€THBIX 3aJa4 MPUOPUTETOM SIBJISIFOTCS 3a/laud C SBHO 33/laHHOM M HEABHO 3a/laHHON (PU3NYECKOMH
MO/IEJIBIO, TTO3BOJIAIOLINE MPUMEHATh U3YUYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTU KaK U3 OJHOTO pasjelna
Kypca, TaK M HHTErpupys NPUMEHEHUE 3HAaHUM W3 pa3HbIX pa3znenoB. s KayecTBEHHBIX 3aJad
MIPUOPUTETOM SIBIISIIOTCS 3a7aHusl Ha OOBSICHEHHE/TIpe/ICKa3aHne MPOTEKaHHs (PU3NYECKUX SBICHUN H
IIPOLIECCOB B OKpY Karollel KU3HH, TpeOyrolue Bbioopa GU3NIECKON MOJETH ISl CUTyallud PAaKTUKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBuu ¢ TpedboBanusamMu ®I'OC COO k MaTepuasbHO-TEXHUYECKOMY 00ECIIEUEeHNI0 YIEOHOTO
nporecca Kypc (Ppu3MKu yriiyOJIEHHOTO YpOBHSI Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHUs JIOKEH
U3y4aThCsl B YCIOBMSAX INpeAMETHOro kabuHera. B kaOuHere (QU3MKM OMKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpyJOBaHUE JUIsS BBIOJHEHUS YKa3aHHBIX B NporpamMme No (HU3UKE YUYEHHUUECKUX
OTIBITOB, J1a0OPAaTOPHBIX PadOT U pabOT NMPaKTUKyMa, a TAKKE IEMOHCTPALMOHHOE 000pYyI0OBaHHE.
JlemoHcTpannoHHoe 00opynoBaHue (OPMUPYETCS B COOTBETCTBUM C MPUHIMIIOM MHUHUMAaJIbHOMN
JIOCTaTOYHOCTH M 00ECIEeYMBAET MMOCTAHOBKY MEPEUYHMCIEHHBIX B MporpaMMme Mo (PU3HKE KIHOUEBBIX
JNEMOHCTPALIMA  JUISl  MCCIENOBAHMS M3Yy4aeMBbIX SIBJIEHUM M TPOLECCOB, HOMIUPHUUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHHI.

JlabopatopHoe o0opygoBaHME A YYEHMUECKHUX MPAKTUYECKHX paboT ¢opmupyercss B BUIE
TEMaTUYECKUX KOMILJIEKTOB M 00ecreunBaeTcs B pacyére OJHOTO0 KOMIUIEKTa Ha JBYX OOyYarolIUXCs.
TemaTnueckue KOMIUIEKTHI Ja00OPAaTOPHOTO 00OPYIOBAHUS JOJKHBI OBITH MOCTPOEHBI HA KOMIIEKCHOM
UCIOJIb30BAHUH aHAJIOTOBBIX U IIM(PPOBHIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPHUTEIbHBIX CUCTEM

B BUJIE IUPPOBBIX 1a00paTOpUid.
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OCHOBHBIMU LETSIMH U3Y4EHUS PU3UKU B 00I1IeM 00pa30BaHUU SBISIIOTCA:

(dbopMupoBaHHE UHTEpECAa U CTPEMJICHHs O0YUYaIOIUXCsl K HAYUHOMY U3YUYEHUIO MPUPOAbI, PA3BUTHE UX
MHTEJJIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE NPEACTABICHUNA O HAyYHOM METOJE IO3HAaHUS W (OPMHUPOBAHUE HCCIIEAOBATEIBCKOTO
OTHOIICHHS K OKPY>KAIOLINM SIBIICHUSIM;

(dbopMUpOBaHNE HAYYHOTO MHPOBO33PEHMSI KaK pe3ysibTaTa H3y4yeHUS OCHOB CTPOCHHSI MaTepuu U
(dbyHIaMEHTAIBHBIX 3aKOHOB (PU3HKHU;

¢dopmupoBaHHE YMEHUN OOBSCHATH SIBICHUS C HWCIOJb30BaHUEM (U3MYECKUX 3HAHUM M Hay4HBIX
JI0Ka3aTeNbCTB;

(dbopMUpOBaHUE MPEJCTABICHUN O poJId (GUMKU AJIS Pa3BUTHSI JPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTHI;

pa3BUTHE TMPEICTABICHUA O BO3MOXHBIX cdepax Oyaymell NpodecCHOHATBHON IeATeNFHOCTH,
CBSI3aHHBIX C (PM3UKOM, IOATOTOBKA K JaJbHEUIIEMY O0YUYEHHUIO B 3TOM HAIPaBJICHUH.

JlocTukeHne 3TuX 1eneil o0ecreurnBaeTcsl peleHueM CIEAYIOMUX 3a7ad B MPoliecce U3yueHus: Kypca
(bU3KMKN HAa YPOBHE CpeAHEro 001ero oopa3oBaHus:

npuOOpeTeHHUEe CHUCTEMBl 3HAaHMKH 00 oO0mMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUsX,
BKJIIOYAss MEXaHUKY, MOJIEKYISIPHYIO (HU3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO (PH3HKY W DIIEMEHTHI
acTpo(u3uKH;

dbopMUpOoBaHUE YMEHUH MPUMEHITh TEOPETHUECKUE 3HAHUS U1 OOBSICHEHHs (DU3MUECKUX SBICHUI B
MPUPOJIE U ISl IPUHSTUS PAKTUIECKUAX PEIICHHUH B IOBCEAHEBHOM KU3HH,

OCBOEHHE CIIOCOOOB pEIIEHUS pa3jIMuYHBbIX 3a/Jad C SBHO 3aJaHHON (PM3MYECKOW MOJENblo, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/IaHNe (PU3NMUECKONW MOJIENH, aIeKBAaTHOM YCIIOBHSIM 3a/1auH, B
TOM UHCIIE 3a/1a4 MH)KEHEPHOTO XapaKTepa,

MOHWMaHKe (PU3MUYECKHX OCHOB WM MPHHIIUIIOB JIEHCTBHUS TEXHUYECKUX YCTPOMCTB M TEXHOJOTHUECKUX
MIPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIQJICHUE METOJIaMU CaMOCTOSITENIbHOTO TJIAHUPOBAHUS U TPOBENEHUS (PU3UIECKUX IKCIIEPHUMEHTOB,
aHaJIM3a ¥ HHTEepIpeTanuy HHPOPMaIUH, ONpeIeeHUs JOCTOBEPHOCTH OIYYEHHOTO Pe3ybTaTa;
CO3JIaHM€ YCIOBUM /ISl pa3BUTHUS YMEHUH IPOEKTHO-MCCIIEI0BATENbCKOM, TBOPUECKOH 1€ TEIbHOCTH;
paszBuTHE UHTEpEca K chepam mpodecCHOHATEHON S TEIIbHOCTH, CBSI3aHHOMN C (PU3HKOA.

B cootBerctBum ¢ tpedboBanusmu GI'OC COO yrinyOnéHHBIA YPOBEHb M3YyUCHHsI yUeOHOTO MpeaIMeTa
«Pu3uKa» Ha YpOBHE CPEIAHEro ooOIero oopa3oBaHMs BBIOMpPAETCS 00yJaroIUMUCS, MIaHUPYIOUIMMU

MMpOAOJIZKCHUC 06pa3013aH1/151 IO ClI€CHHMAaJIbHOCTAM (I)I/I3I/IKO-TCXHI/I‘-IGCKOFO HpO(I)I/IJU{.
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Ha u3yuyenue ¢usuku (yriyOnEéHHBIA ypOBEHb) Ha YPOBHE CpPEIHEro OOILIEro oOpa3oBaHMUs OTBOIMTCS
340 gacos: B 10 xacce — 170 gacoB (5 yacos B Heaento), B 11 kmacce — 170 gacoB (5 4acoB B HEZEIIO).

[Ipennaraemselii B mporpamMMe 1o (u3HKe MepedeHb JT1ad0paTOPHBIX M MPAKTUYECKUX PAOOT SBISETCS
PEKOMEHIOBAaHHBIM, YUHUTENb JIEJIaeT BBIOOP MpOBEJCHUS Ta0OpaTOPHBIX PabOT U OMBITOB C yYETOM

WH/IMBUYAIHBIX OCOOCHHOCTEH 00yJarOIUXCS.
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COJAEPKAHUE OBYYEHUA
10 KJTACC
Pa3znen 1. HayuHblii MeTo MO3HAHNUS NPUPOABI.
dusnka — QyHIaMeHTaIbHAA HayKa O mpupoje. HayuHblii METOA MO3HAHUS M METOJbI MCCIIEOBAHUS
(bU3NYECKUX SIBICHUM.
DKCIIepUMEHT U TeOpHs B Mpoliecce o3HaHus npupozsl. HabmoneHue u skcriepuMeHT B (hU3HKe.
CriocoOb1 m3MepeHHst (U3UYECKUX BEIUYMH (aHAJIOrOBbIE W LU(POBBIE HW3MEPHUTENbHBIC NPHOOPHI,
KOMIIBIOTEPHBIE 1ATYMKOBBIE CUCTEMBI).
[TorpemHocTu n3MepeHuil pu3nUecKux BeNUUYUH (a0COIOTHASE U OTHOCUTEIIbHAS ).
MogenupoBanue GU3NYECKUX SBICHUN M MPOLIECCOB (MaTepuaibHas TOUKa, aOCOIIOTHO TBEPAOE TEIO,
ujeanbHas )KUJIKOCTh, UJCANIbHBIN ra3, ToueuHbld 3apsin). ['unoreza. dusnueckuil 3aK0H, rpaHULIbI €T0
pUMEeHUMOCTH. Pu3nueckas Teopusl.
Pone u mecto ¢u3uku B (OpMHPOBAHUU COBPEMEHHON HAayyHOW KapTUHBI MHpa, B NPAKTHUECKOM
JESTEIBHOCTH JIFOJEH.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npakmuxym.
W3mepenue cuipl TOKAa M HANpsDKEHHWS B LENU IMOCTOSIHHOIO TOKa IPU IMOMOILM aHAJIOTOBBIX U
UG POBBIX U3MEPHUTEIBHBIX TPUOOPOB.
3HakoMCTBO ¢ nudpoBoil madboparopueil no ¢usuke. [Ipumepsl u3meperus GU3NYECKUX BEIUYUH MPU
MTOMOUIY KOMITbIOTEPHBIX JTaTYMKOB.
Pa3nen 2. Mexanuka.
Tema 1. Kunemamuka.
Mexannueckoe 1BrkeHre. OTHOCUTEIbHOCTh MEXAaHUYECKOTO IBHKEHUS. CHUCTEMa OTCUETA.
[Ipsimast 1 oOpaTHas 3a7a4un MEXaHUKH.
Panuyc-BekTop MaTepuanbHOM TOUKH, €r0 MPOEKIIUK Ha OCU CUCTEMbI KOOpAUHaT. TpaekTopus.
[lepemenienue, ckopocTh (CpelHsis CKOPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOpPEHHE MaTepHallbHON
TOYKH, UX MPOEKIUU HA OCH CUCTEMBI KOOpAUHAT. CII05KEHUE TIEPEMEIIEHUN U CII0KEHUE CKOPOCTEN.
PaBHOMEpHOE M PABHOYCKOPEHHOE NPSMOJIMHEWHOE JIBHKEHUE. 3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH,
YCKOpPEHUS U MYTH MaTepUalIbHON TOYKU OT BPEMEHH U UX rpaduKu.
CBoOoaHoe maneHue. YCKOpeHue cBoOOAHOTO majaeHwus. [[BmkeHue Tena, OpPOIIEHHOTO TMOa YTIIOM K
TOPU30HTY. 3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHMsI MAaT€pUAIbHOM TOUKU OT BPEMEHU U HX

rpaduKu.
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KpuBonunelinoe nBuxeHue. J[BUK€HHE MaTEpUaIbHOM TOUKU MO OKPY)KHOCTH. YTJIOBas U JIMHEHas
ckopocth. Ilepmon m wactora oOpamenus. LleHTpocTpemuTenbHOEe (HOpPMaIbHOE), KacaTeIbHOE
(TaHTeHIIMAIBHOE) M TIOJTHOE YCKOPEHUE MaTEPHATBHOM TOYKH.

TexHuuyeckue yCTpoMCTBa U TEXHOJIOTHMYECKUE MPOLIECCHI: CIUAOMETP, ABHKEHUE CHAPSAIOB, LIEIHBIE,
mectepéHyaThie U PeMEHHBIE TTepeauu, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mogenb cucTemMbl OTCUETA, WITIOCTPAIMd KHHEMAaTHYECKUX XapaKTEPUCTUK JABUKECHHUS.

CnocoObl ucciieJOBaHUS JBHKEHUI.

NnnmrocTpanus npeaeabHoro nepexoa U u3MEepeHe MTHOBEHHOK CKOPOCTH.

[IpeoOpaszoBanue NBHKEHHI C UCTIOJIb30BAHHEM MEXaHH3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGimrotenne ABYKEHUS Telia, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

Hanpasnenue ckopocTH npu IBUKEHUH 110 OKPYXKHOCTH.

[Ipeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHME TyTEW, TPACKTOPUH, CKOPOCTEW NBMXKEHHS OJHOIO M TOTO K€ Tejla B Pa3HbIX CHCTEMAaX
OTCUéTa.

Yuenuueckuii skcnepumenm, nabopamopusie pabomot, nPAKMUKyM.

N3yueHnne HepaBHOMEPHOTO IBM>KEHUS C LIEJIbIO ONPEAEICHUSI MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHus npu NpsiMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIOHHOW IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU ITPU PAaBHOYCKOPEHHOM JIBUKEHHH.

N3mepenne yckopeHuss CBOOOAHOTO majaeHuss (PEKOMEHIOBAHO  WCIOJIb30BaHWE  ITU(GPOBOIA
nabopaTopun).

W3ydyenue fABWKEHUS Tena, OpOIIEHHOTO Tropu3oHTanbHO. [IpoBepka TrHIMOTE3BI O MPAMON
MPONOPIMOHATBHON 3aBUCUMOCTH MEXYy JATBbHOCTHIO MOJIETA M HAYAJIbHOM CKOPOCTBIO Tea.
N3ydenune nBUKEHUS TeJa MO OKPY>KHOCTHU € TOCTOSTHHOW 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Teproa 00paieHusi KOHUYECKOTO MasiTHUKA OT €ro MapamMeTpoB.

Tema 2. lunamuxa.

[IepBriii 3akoH Hprotona. MHepumnansHbie cucteMbl otcu€ra. [IpuHuun otHocuTensHOCTH ['anuies.
HeuneprinansHbie cuctemMbl 0Tcuéra (ompeerneHue, IpuMephl).

Macca Tena. Cuna. [IppuHIMn cynepno3suuuu cui.

Bropoii 3akoH HeroTOHa /111 MaTepuaibHON TOUKH.

Tperuii 3akoH HproTOHA [1711 MareprabHbIX TOYEK.

3aKkoH BCEMHUPHOI'O TATOTCHUS. OKBUBAJIEHTHOCTH FpaBHTaHHOHHOﬁ n I/IHepTHOI\/’I MaccChbl.
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Cuna TsxecTd. 3aBUCUMOCTb YCKOPEHHUsI CBOOOIHOTO MAJACHUS OT BBICOTHI HaJl HOBEPXHOCTHIO TIAHETHI
U OT reorpaduyeckoil MUpOTHl. J[BrkeHe HeOECHBIX Tel U UX CyTHUKOB. 3akoHbl Kemnepa. Ilepsas
KOCMHUYECKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKYIIErocs ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUsI CKOJIBXEHUS U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuna coOmpoTHUBIIEHUS TMpPHU JBMKEHUU TelNa B JKUIKOCTU WIM raze, €€ 3aBHCHUMOCTh OT CKOPOCTH
OTHOCHUTEJIHOTO JIBUKEHUSI.

Hasnenue. 'mapocraruueckoe aasieHue. Cuna Apxumena.

TexHuyeckue ycTpoWcTBa M TEXHOJOTMYECKUE MPOLECCHI: MOAIINIHUKY, JBUKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

/emoncmpayuu.

HaGnronenne nBrXeHHS Tell B MHEPIHUAIbHBIX M HEMHEPIIUATBHBIX CUCTEMaX OTCUETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenue AByX HHIMHIPOB WM MIAPOB Pa3HOM Macchl C OJUMHAKOBBIM YCKOPEHHEM OTHOCUTEILHO
HEUHEPILHUAIHLHOU CUCTEMBI OTCUETA.

CpaBHeHHE paBHOJEHUCTBYIOIIEH NPUIIOKEHHBIX K TEIy CHJI C MPOM3BEICHHEM MAacChl Tejla Ha €ro
YCKOpEHHUE B MHEPLUAIbHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOLIUX B Pe3yabTaTe B3aUMOJICHCTBUS Tell.

N3mepenune macce 1o B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena nmpu yckopeHHOM NoAbEME U Ta/IEHUN.

IlenTpoOEXHBIE MEXaHU3MBI.

CpaBHeHHUE cUJI TPEHUS TIOKOS, KAaUeHHsI U CKOJIb)KEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnusie pabomul, npaKkmuxym.

N3mepenune paBHOAEHCTBYIONIEH CUJI IPHU ABMXKEHUHU OpycKa 10 HAKJIOHHOM MJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCUMOCTH BpPEMEHHU ABM)KEHHsS OpyCKa IO HAKJIOHHON IUIOCKOCTH Ha
3aJJaHHOE PacCTOSTHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B NMPYXKUHE M PE3UHOBOM 00paslie, OT UX
nedopmariiu.

N3ydeHue nBUKEHHS CUCTEMBI TeJl, CBA3aHHBIX HUTHIO, NEPEKUHYTON Yepe3 JETKHil OJI0K.

N3mepenne kodduiiieHTa TpeHUs 0 BEIMYMHE YTI0BOro ko3 duienta 3aBUCUMOCTH Frp(N).
HccnenoBanue IBIKEHUS OpycKa 110 HAKJIOHHOM MIIOCKOCTHU C NepeMEHHBIM K03()(HUITUEHTOM TPEHUSI.

W3ydeHue nBuKEeHUs IPpy3a HA BaLy C TPEHUEM.
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Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpAOE Teno. [locTynarenbHoe U BpallaTesIbHOE ABHKEHUE TBEPIOTO Tela. MOMEHT CHIIbI
OTHOCUTENBHO OcH BpaieHus. [lneuo cunbl. CrioxkeHue Cuil, MPUIIOKEHHBIX K TBEpAOMY Teny. Llentp
TSYKECTH TeJa.

VYcnoBus paBHOBECHs TBEPAOIO TeEIA.

YcroitunBoe, HEYCTOMYHNBOE, OE3pa3InUYHOEC PABHOBECHE.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLECChl: KPOHLITEMH, CTPOUTENBHBIA KpaH,
peméTyarbie KOHCTPYKIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuenue ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOLIETO IJIOIIA (b ONOPHI.

Tema 4. 3akonvl coxpanenusn ¢ MexaHuxe.

Nmnynbc MaTepuaibHON TOYKH, CUCTEMbI MaTepUaJIbHBIX ToUYeK. LleHTp Macc cucTteMbl MaTepuaibHbIX
Touek. TeopeMa 0 IBM>)KEHUU LIEHTPA Macc.

NMnynbc cuiibl 1 ”3BMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaktnBHOE NBHKEHUE.

MoMeHT uMIlylbca MaTepHanbHOM TOouku. lIpencraBieHne O COXpaHEHMHM MOMEHTAa HMITYJIbCA B
LEHTPAIbHBIX MOJISX.

PaGota cuibl Ha MaJIOM 1 Ha KOHEYHOM IepemelieHuu. I'paguueckoe npeacraBieHue padoThl CUIIBL.
MoOUHOCTh CHIIBL.

Kunernueckass sHeprust MarepuaibHOM Touku. Teopema 00 W3MEHEHWHM KHHETUYECKOW HHEPIUU
MaTepuaibHON TOUKH.

[loreHunanpHple M HenoTeHUUanbHblE cuibl. [loTeHnuanbHas sHeprus. lloreHuumanbHas sHEprus
yrpyro nehopMupoBaHHON NpyKuHBI. [loTeHnnanbHas SHEprus Teaa B OAHOPOJHOM I'PaBUTAI[MOHHOM
nosie. TloTeHnuanbHas ’HEprusi Teiaa B IPAaBUTALMOHHOM IOJ€ OAHOPOAHOrO Iiapa (BHYTpU U BHE
mapa). Bropast kocMuueckas CKopocTb. TpeThsi KOCMUUECKask CKOPOCTb.

CBs3b pabOThl HEMOTEHUMATBHBIX CHJI C U3MEHEHHEM MEXAaHWYECKOH PHEPIruu CHCTEMBI Tell. 3aKOH

COXpaHCHUA MEXaHUYIECKOM OHCPIUn.
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VYipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymin sl uaeanbHOM KUAKOCTH Kak CJIEJACTBUE 3aKOHA COXPAHEHUSI MEXaHHYECKOH
SHEPIHUH.

TexHuyeckue YCTPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: JIBUKEHUE PAKET, BOJOMET, KOIEp,
NPY>KUHHBIA TTHCTOJIET, TUPOCKOT, (PUTYpHOE KaTaHHE HAa KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

N3mepenne MOIHOCTH CUIIBL.

W3meHneHue sHeprum Teja Mpu COBEPIICHUN PaOOTHI.

B3auMHble npeBpallleHUs] KMHETUYECKOM M MOTEHLMAIbHOW SHEPruil Mpu ACHCTBUU HA TEJIO CHUIIBI
TS’KECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npu cBOOOAHOM a/ICHUU.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMUKym.

N3mepenne umnyinbca Teaa 1o TOPMO3HOMY ITYTH.

W3mepenue cuiipl TArM, CKOPOCTU MOJIENH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJIa C UMITYJIbCOM CUJIBL.

HccnepoBanue coxpaHeHus: UMITYJIbCa PU YIPYTOM B3aUMOJEHCTBUH.

N3mepeHne KHHETUYECKON SHEPTUHU Teja M0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHMSI TOTEHIIMAIbHOM HEPTUU NPY>KUHBI C pabOTON CHUIIBI TPEHUS.

Omnpenenenre pabOThI CUIIbI TPEHUS MPU JABHKEHUU TeJla 10 HAaKJIOHHOM IIIOCKOCTH.

Pa3nea 3. MosekynsipHas (pu3MKa ¥ TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU MeopUul.

OCHOBHBIE TOJOXKEHHUS MOJEKYIsIpHO-KMHeTH4Yeckoit teopuu (MKT), ux ombITHOE OOOCHOBaHHE.
Hudodys3us. bpoyHoBckoe nBHkeHUE. XapakTep IBMKEHHS M B3aUMOJCHCTBHUS YacTHIl BELECTBA.
Monenu cTpoeHUs Ta30B, JKUIKOCTEH U TBEPIBIX TNl U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX
Mmojeneit. Macca u pazmepsl Mosiekyl (atomoB). KonnuectBo Bemectsa. IlocTosiHHast ABorajpo.
TennoBoe paBHoBecue. Temmneparypa u cioco0sl e€ usmepenus. lllkana temneparyp Llenbcus.

Mopenp uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU: YAaCTHUIIbI T'a3a JBUKYTCS XaOTHUYECKU
Y HE B3aMMOJECHCTBYIOT JAPYT C IPYTOM.

I'a3oBbie 3akoHBL. YpaBHeHue MenaeneeBa—Kianeiipona. AOcomioTHas Temmeparypa (IIkaia
temneparyp KeneBuna). 3akon [lanpToHa. M3ompoueccsl B HIealbHOM ra3e C IMOCTOSHHBIM

KOJIMYECTBOM BelllecTBa. [ padrueckoe mpecTaBieHHe H30MPOIECCOB: H30TepMa, H30X0pa, n300apa.
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CBsi3b MEXy JaBJICHUEM U CpeIHEH KMHETUYECKOW PHEpruel MOCTYMATEIbHOTO TETIOBOTO ABUKECHUS
MOJIEKYJT HJEAIbHOTO Ta3a (OCHOBHOE YPaBHEHHE MOJICKYJISIPHO-KMHETHYECKOH TEOPHH HICAIbHOTO
rasa).

CBsi3b a0COJIFOTHOHN TeMIEPaTyphl TEPMOJTUHAMUYECKONH CHCTEMBI CO CpEIHEH KUHETHUECKON dHEeprueit
[IOCTYNATENbHOT0 TEMJIOBOIO ABM)KEHUS €€ 4acTHUll.

TexHuyeckue yCTpoOiiCTBA M TEXHOJOTMYECKHE IPOLIECCHl: TEPMOMETpP, OapoMmeTp, MOIydeHHe
HaHOMaTEepHaJIOB.

Jemoncmpayuu.

Monenu 1BUKEHUS 4acTULl BEIIECTBA.

Monenbs OpOyHOBCKOTO JTBUKEHHUSI.

Buneoponuk ¢ 3anuceio peabHOro OPOYHOBCKOTO JIBUYKEHUSI.

Juddysus sxuarocreit.

Mogens onbita LltepHa.

[IpuTsixeHne MoneKy.

Mojenu KpUCTAINTAYECKUX PEIIETOK.

Habnronenune u nccieioBaHme H30IpoIeccoB.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npakmuxym.

HccnenoBanue mporecca yCTaHOBJICHUS TEIIOBOIO PaBHOBECHUS MPHU TEIUNIOOOMEHE MEXAy ropsiyei u
XOJIOIHOI BOIOM.

N3yuenne nzorepMuyecKkoro mnpoiecca (PeKOMEHI0BAaHO HCTOb30BaHUE UG POBOIA TabOpaTOpUn).
N3ydenue n30XopHOTO mpouecca.

N3yuenue n3o6apHOro mnpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmoaunamuueckas (Tl) cucrema. 3ajaHue BHEUIHUX YCJIOBUN JUIsI TEPMOAMHAMUYECKON CHUCTEMBI.
Buemnne u BHyTpeHHUEe mapameTpbl. [lapaMeTpbl TEepMOIWHAMHUYECKOW CHCTEMBI KaK CpEIHHE
3HAUYEHMsI BEJIMYHMH, ONUCBHIBAIOIINX €€ COCTOSTHUE HA MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hauano tepmonnHamuku. CaMONpoOU3BOJIbHAS peakcalus TePMOJAMHAMUYECKON CHCTEMBbI K
TEIJIOBOMY PaBHOBECHUIO.

Mogene HI€albHOTO Tra3a B TEPMOJMHAMHMKE — CHUCTEMa YypaBHEHH: ypaBHeHHE MeHeneeBa—
Kunaneiipona u BbIpakeHUE 11 BHYTPEHHEHW >HEpruu. Y CIOBUS NPUMEHHUMOCTH 3TON MOJENU: HU3Kas
KOHIIEHTpAllMs YacCTHUIl, BBICOKME TeMIEpaTyphl. BripaxkeHue Ajis BHyTPEHHEW SHEPTUH OJHOATOMHOIO

nacaJIbHOTO rasa.
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KBa3ucraTnueckne u HECTaTUYECKUE MPOLIECCHI.

DOnemeHtapHas padoTa B TepMoAMHAaMUKe. Bpiuucinenue paboThl mo rpaduky mpouecca Ha pV-
yarpaMMme.

Temnonepenaya kak crnoco® HM3MEHEHHUS BHYTPEHHEW SHEPrUM TEPMOJUHAMHUYECKON CHUCTeMbl 0e3
coBepuieHus padoTbl. KOHBEKIHS, TETIONPOBOAHOCTD, H3ITyYCHHE.

KonnuectBo Ttemnotrel. TemnmoémkocTe Tena. YaenbHas W MOJISIpHAs TEIUIOEMKOCTH BEILECTBA.
VYpaBHenue Maiiepa. VYjaenbHass TeIUIOTa CropaHusi TOIUIMBA. Pacd€r KoanMyecTBa TEIUIOTHI IIPU
terutonepenaue. [lonstre 06 annabaTHOM mporecce.

[lepBbIif 3akOH TepMoAWHAMHKH. BHyTpeHHsis sHeprus. KoiamuecTBo TemuioTsl U paboTa Kak Mepsl
M3MEHEHUs] BHYTPEHHEN SHEPruu TEPMOJANHAMUYECKON CUCTEMBI.

Brtopoii 3ak0oH TepMOAMHAMUKH JIJIs1 PABHOBECHBIX IPOLECCOB: YEPE3 3aJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOJMHAMHYECKON CUCTEMbI IPOXOAUT €MHCTBEHHAs afarabdaTa. AOCOIIOTHAs TEMIIEparypa.

Bropoii 3ak0oH TepMOJMHAMUKU Ul HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO NEpeNaTh TEIJIOTY OT
6osee X0JI0AHOTO Tena k 6osee Harperomy 6e3 komrencanuu (Kinaysuyc). HeobpaTumocTs prpoaHbIX
MIPOLIECCOB.

[Tpunimne! geiictBus TernoBbix MmamuH. KIT/I.

MaxkcumansHoe 3HaueHue KII1. [ukn Kapho.

DKOJIOTMYECKHUE aCIEKThl UCIIOJIb30BAHMS TEIUIOBBIX ABUTraTenel. TermnoBoe 3arpsi3HeHre OKpykKarolen
Cpelbl.

TexHUuyecKne ycTpoWCTBAa U TEXHOJIOTMYECKHUE MPOLIECCHI: XOJIOAUIBHUK, KOHAUIIMOHED, TU3EIbHBIN U
KapOIOpaTOpHBIN JBUraTenu, mapoBasi TypOWHA, IMOJIyU€HUE CBEPXHU3KHX TEMIEepaTyp, YTHIM3aIUs
«TETIOBBIX» OTXO/I0B C UCIOJIb30BAHUEM TEIJIOBOIO HACOCA, YTHIIM3ALUS OMOOPraHUYECKOI0 TOIIMBA
U151 BBIPAOOTKH «TETUIOBOM» M 3IEKTPOIHEPTHH.

Hemoncmpayuu.

N3meHneHue TemnepaTypsl IpU ainadaTHuecKOM pacIMpEeHUH.

Bo3nymiHoe orauso.

CpaBHEHHE yAEIBHBIX TEINIOEMKOCTEN BELIECTB.

CrniocoObl U3MEHEHHs BHYyTPEHHEN SHEPIuu.

UccnenoBanue aguabaTHoro mporecca.

KomMmmbroTepHble MOJIENN TEIIOBBIX JBUTATENeH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKkmuxym.

N3mepenne yaenbHOU TeIIOEMKOCTH.

HccnegoBanme nmponecca OCThIBaHUS BEUICCTBA.
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HccnenoBanue aquabaTHOTO TpoIiecca.

N3ydyeHue B3aMMOCBSI3U SHEPTUU MEXMOJIEKYJISIPHOTO B3aMMOJICHCTBHS M TeMIEpaTyphl KUICHUS
JKUIKOCTEH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. azoevie nepexoovl.

[TapooOpazoBanue u koHeHCanws. VicnapeHue u KureHue. Y IesbHas TeIioTa mapooopa3oBaHusl.
Hacpimiennsle ¥ HeHachlllleHHbIe mapbl. KadecTBeHHas 3aBUCUMOCTh IUIOTHOCTH W JIaBJICHUS
HACBILIEHHOTO Mapa OT TeMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00bEMa HACBILIEHHOTO MMapa. 3aBUCUMOCTh
TEeMIIEpaTypbl KUIIEHUS OT JABJICHUS B KUJKOCTH.

BrnaxxnocTts Bo3myxa. AGCONIOTHASI M OTHOCUTEIIbHAS BIAKHOCTb.

Tépnoe teno. Kpucrammmueckue n amopdHbie Tea. AHU30TPONHS CBOMCTB KpUCTAILIOB. [1naBieHue u
KpucTayu3anus. Y neiabHas Tersiora miasneHus. Cyonumanus.

Hedopmamuu tBEpHoro Tema. Pactsokenme u cxarme. Chasur. Mopayne FOwnra. Ilpemen ympyrux
nedopmariuii.

TemnoBoe pacuimpenue KuAKOCTe U TBEPIBIX Tes, 00bEMHOE U JTMHEHHOE paciiupeHue. AHTapMOHU3M
TEIUIOBBIX KOJIEOAHUU YacTHIl BEUIECTBA KaK MPHYMHA TEIJIOBOTO PACHIMpPEHUs Tell (Ha KaueCTBEHHOM
YPOBHE).

[TpeoOpaszoBanue sHeprun B (ha30BBIX MMEPEX0/Iax.

VYpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHHe. KoadduimeHT moBepXHOCTHOro HaTsHKeHUs. KanusuispHbie sSBICHUS.
JlaBiieHre o UCKPUBJIEHHON OBEPXHOCTHIO kuaKocTu. Dopmyia Jlamiaca.

TexHu4yeckne yCTpONCTBA W TEXHOJOTHUYECKHE TMPOIECChI: JKUIKHE KPHUCTALIBI, COBPEMEHHBIE
MaTrepHuabl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACHIIEHHBIX MTAPOB.

Kunenne. Kunenue npu noHWKEHHOM JIaBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI ¢ MBUIBHBIMHU TJIEHKAMH.

CwmauuBanue.

Kanumnsapusie sBieHus.

Mopenu HeHbIOTOHOBCKOM KMIKOCTH.

CriocoObl U3MepEeHUs BIAKHOCTH.

HccnegoBanme Harpe€BaHus U IJIABJICHHUA KPUCTAINIMYCCKOTO BEIICCTBA.
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Bunsr nedopmaruii.

Hab6mronenue mansix aedopmaruii.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmuKym.

N3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEM.

N3mepenue yaenbHOU TEIIOTHI IIJ1aBICHUS JIbJA.

N3yueHue CBOMCTB HACBHIICHHBIX N1APOB.

N3mepenue abCOMIOTHOI BIIaXXHOCTH BO3yXa U OIICHKA MAacChl TAPOB B IIOMEIICHHH.

N3mepenue ko3 uirieHTa moOBEpXHOCTHOTO HATSIKEHUSI.

N3mepenue moayns FOnra.

Hccnenoanue 3aBucCUMOCTHU AepopMalii pe3nHOBOTO 00pasiia OT MPHJIOKEHHOHN K HEMY CHIIBI.
Pa3znen 4. diekTpoauHaMHUKA.

Tema 1. Inexmpuueckoe noie.

OnekTpu3anusi Tel U e€ MPOSBICHHS. DJIEKTpUUYECKHM 3apsan. [[Ba Buaa SIEKTPUYECKUX 3apsJlOB.
[IpoBOIHMKHM, AMAIEKTPUKU M TOJIYNPOBOAHUKUA. ODJIEMEHTAPHBIM 3JIEKTPUUYECKUM 3apsa. 3aKoH
COXpaHEHUs IEKTPUUECKOT0 3apsa.

B3aumogeiictBue 3apsanoB. Toueunsie 3apsbl. 3akod Kymona.

OnexTpuueckoe nojie. Ero aelictBrue Ha 3J€KTPUUECKUE 3apSIbL.

HamnpspxkéanocTs anextpuueckoro mosst. [IpoOHeiid 3apsa. JImHMM HanpsHKEHHOCTH DJICKTPUYECKOTO
nosist. OTHOPOJIHOE JIEKTPUUYECKOE TTOJIE.

[ToTeHIMaNBHOCTD  3JEKTPOCTAaTHUECKOTo  moiyisi. Pa3HOCTP  MOTEHIMAIOB W HaNpsyKEHUE.
[ToTeHunanpHas 3HEpPrus 3apsiia B 3JIEKTpocTaTHYecKoM rosie. [loTeHIuan 31eKTpocTaTHuecKOro moJisl.
CBs3b HampsHKEHHOCTU TMOJIE M PAa3sHOCTH MOTEHIMAJIOB JJs  3JIEKTPOCTAaTUYECKOro mousisd (Kak
OJTHOPOJIHOT'O, TaK U HEOJHOPOIHOTO).

[TpuHIMI Cynepno3ULUH SJIEKTPUUECKUX MOIEH.

[Tone Toueunoro 3apsaa. [lone paBHOMepHO 3apskeHHOU cdeprl. [Tose paBHOMEPHO 3apsyKEHHOTO T10
00béMy mmrapa. Ilome paBHOMEpPHO 3apsDKEHHOW OECKOHEYHOW TIUIOCKOCTH. KapTuHbl JTUHUN
HaIpsHKEHHOCTH 3THUX MOJIEH U SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

IIpoBOAHMKY B 3JIEKTPOCTaTUYECKOM IOJIE. Y CIIOBHE PABHOBECHS 3apPs10B.

JIMDIIEKTPUKH B 3JIEKTPOCTaTUYECKOM ToJie. J{uanekTpruyeckas IpOHUIIaeMOCTh BEIIECTBA.
Konpaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD INIOCKOTO KOHIEHCATOPA.
[TapannensHoe coeMHEHNE KOHAEHCATOPOB. [locienoBaTenbHOE COENMHEHNE KOHIEHCATOPOB.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

JIBr>KeHUE 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM JJIEKTPUUECKOM TI0JIE.
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TexHnueckue  yCTpOHCTBA M TEXHOJOTMYECKHE  IPOLECCHI:  DJIEKTPOCKOI,  DIIEKTPOMETD,
ANIEKTPOCTaTUYECKAsl 3allUTa, 3a3eMJICHUE 3JIEKTPONpHOOpOB, KOHJEHCATOphI, reHeparop Ban ne
I'paada.

Jemoncmpayuu.

Y CTpOUCTBO U IPUHLUIL ACUCTBUSA 3IEKTPOMETPA.

DIEeKTpUYECKOE MOJIE 3apsKEHHBIX IIAPUKOB.

DIeKTprUYecKoe NoJie JBYX 3apsKEHHBIX TUIACTHH.

Monens anekTpocTaTudeckoro reueparopa (Bau ne I'paada).

IIpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DNeKTpOoCTaTUYECKas 3allNTa.

VY eTpoicTBO U IEHCTBUE KOHIEHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAAU IUIACTHH, PACCTOSHUS MEXITY
HUMU U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3EKTPUUECKOTro MO 3apsSKEHHOI0 KOHJEHCATOopa.

3apsiika ¥ pa3psiika KOHIAEHCaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npakmuxym.

OneHka cuil B3aMMOJEHCTBHS 3apsKEHHBIX Tell.

Habmroienue npeBpalieHus SHEPTUU 3apsKEHHOT0 KOHIEHCATOpa B SHEPTUI0 U3ITYYEHUsl CBETOIMO 1A,
N3yuenue npoTrekaHusi TOKa B LEIH, COAEPHKAIICH KOHACHCATOP.

Pacnipenenenrie  pa3sHOCTHM MOTEHUMAJIOB (HANpsDKEHHs]) TpU  IOCIEJOBATEIbHOM COEIUHEHUH
KOH/JIEHCAaTOPOB.

HccenenoBanue paspsia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKmpuydecKuil mokx.

Cuna Toka. [TocTossHHBIN TOK.

VYcnoBus CylecTBOBaHUS IOCTOSHHOTO 3JIEKTpUYecKoro Toka. Mcrounuku toka. Hampspkenune U u
SACE.

3akoH OMa U1l yJacTKa LETH.

DNEKTPUUECKOE CONPOTUBJICHHUE. 3aBUCHUMOCTh COINPOTUBIIEHUS OJHOPOJHOIO IPOBOJHUKA OT €ro
JUIMHBI 1 TJIOIIAU TIOTIEPEYHOr0 CEUYECHHUS. Y IETbHOE COITPOTHBIIEHUE BEIIECTBA.

[TocnenoBarenpHOE, MapajIeIbHOE, CMENIAHHOE COECIWHEHHE IPOBOJHMKOB. Pacy€r pa3BETBIEHHBIX
anekTpudeckux nemnei. [Ipasuna Kupxrodga.

Pabota snexrpuueckoro Toka. 3akon Jxoynsi—JIenma.

MOH_[HOCTI) OJICKTPHUYCCKOT'O TOKA. TenmoBas MOIIMHOCTD, BEIACIIACMAasd Ha pE3UCTOPC.
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OJIC u BHyTpeHHEE COINPOTHBJICHHUE MCTOYHUKA TOKa. 3akoH Owma sl MOJHOM (3aMKHYTOM)
ANEKTPUYECKOH 1enu. MOoIHOCTh HICTOYHUKA TOKAa. KOpoTKOe 3aMbIKaHueE.

KoHneHcarop B ienu moCTOSIHHOTO TOKa.

TexHuyeckue ycTpoHCTBa U TEXHOJIOIMUECKHUE IPOLECCHI: aMIIEPMETpP, BOJIBTMETP, PEOCTAT, CUETUUK
JIEKTPUYECKON SJHEPIUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HapsHKEHMS.

HccnenoBanue 3aBUCHUMOCTH CHJIbI TOKA OT HANpsKEHUS JUISL PE3UCTOpA, JIAMIIbl HAKaJIMBAaHUA U
CBETOUO/1.

3aBUCHMOCTb CONPOTUBIICHUS LWIMHAPUYECKUX HPOBOJHUKOB OT JUJIMHBI, IUIOIIAJNA IONEPEHYHOIrO
CEYEHMs U MaTepuaa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIPOTHUBIIEHUS IIPU ITOCTOSSHHOM HaIPSHKEHUU.

[Tpsimoe u3mepenue DJIC. KopoTkoe 3aMbIkaHHE TaJIbBAHUYECKOTO DJIEMEHTA U OLIEHKA BHYTPEHHETrO
CONPOTHUBIICHUS.

Crioco0Obl coeTMHEHHUST ICTOYHUKOB Toka, DJIC Oarapei.

HccnenoBanue pa3HOCTH MOTEHIMAIIOB MEXKIY IOJIOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B IIETIH.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnepoBanue cMEMIaHHOTO COEIMHEHHUS PE3UCTOPOB.

N3mepenne yaenbHOro ConpoTUBICHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUISL JIaMIIbl HaKaJIUBaHUS.

YBenuueHue npeiena u3MepeHus amrnepMmerpa (BoJIbTMETPA).

N3mepenune D/IC 1 BHYTPEHHETO CONPOTHUBIICHUSI UCTOYHUKA TOKA.

Hccnenoanue 3aBucumoctu 3/1C raqpBaHUYECKOr0 3J1EMEHTA OT BPEMEHH IPU KOPOTKOM 3aMBIKaHHUH.
HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY MOJIOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B IIETIH.
HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOLTHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnexTpuuecKas MPOBOJUMOCTD PA3JIMYHbIX BEIIECTB. DJIEKTPOHHAS IPOBOJUMOCTD TBEPABIX METAIIIOB.
3aBUCHMOCTB COITPOTUBIIEHUS METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTD.

DneKTpUYeCKHil TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpUMeECHas MPOBOJUMOCTb MOJIYNpoBOAHUKOB. CBoiicTBa p—N-
nepexoza. [loaynpoBogHIKOBBIE TPHOOPHI.

ONEKTPUUECKUH TOK B DJIEKTPOJUTAX. OJIEKTPOJUTHYECKAsT AMCCOLMALMS. OJIEKTPOJIM3. 3aKOHBI

®Dapazes U1 HNEKTPOIU3A.
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OnexTpuueckuid TOK B raszax. CamMOCTOSITENBbHBIM UM HECAMOCTOATEIbHBIA pa3psii. Pa3znuuHble THUIIBI
CaMOCTOSTENBHOTrO paspsaaa. Monnus. 1lnasma.

TexHnYyeckue yCcTpoicTBa U IMPAKTUYECKOE MPUMEHEHHE: Ia30pa3psaHbIe JIAMIIbI, JIEKTPOHHO-ITy4YeBast
TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: AWON, TPAH3UCTOP, (HOTOAMON, CBETOIUOJ, TalbBAaHHKA,
paguHUpOBaHUE MEIH, BHIIIJIABKA AJTFOMUHHUS, JICKTPOHHAS MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTB COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

3axoHbl 25ekTpoauza Dapazest.

HckpoBoii paspsii 1 IPOBOAUMOCTb BO31yXa.

CpaBHEeHHE IPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSISI TPOBOJUMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, nPAKMUKYM.

Habntonenue snexTposnusa.

N3mepenue 3apsiia OTHOBAJIEHTHOIO MOHA.

HccnenoBanue 3aBUCMMOCTH CONTPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3n4yecKuii MPaKTUKYM.

CrocoObl  m3MepeHHs (U3MYECKUX BEIMYMH C HCIOJIb30BAaHUEM AHAJIOTOBBIX U LHU(POBBIX
M3MEPUTENIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOIIOTHBIE U OTHOCUTEJIbHBIE
MOTPEIIHOCTH U3MepeHUl pu3ndeckux BeauuuH. O1eHKa IpaHuI] TOTPEIIHOCTEH.

[TpoBeieHne KOCBEHHBIX W3MEPEHMH, MCCIEIOBAHUN 3aBUCHUMOCTEN (PM3MUECKHUX BEIMYUH, MPOBEpKa
NPE/UIOKEHHBIX TUMOTE3 (BBIOOp M3 paldoT, OMUCAHHBIX B TEMaTHYECKUX paszzienax «Y4eHHYecKHi
AKCIIEPUMEHT, JJaOOpaTOPHBIE pabOTHI, TPAKTUKYM)).

Me:xnpeameTrHble CBSI3U.

N3ydyenue kypca ¢uszuku yriyonéHHoro ypoBHs B 10 kiacce ocymecTBisieTcs € Y4ETOM
COJIep KATENIbHBIX MEXIPEJIMETHBIX CBSI3eH ¢ KypcamMu MaTeMaTHKH, OMOJIOTHH, XUMHUH, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemmnvie nonamus, C6A3aHHbBIE C UYUEHUEM MEMO006 HAYYHOZ0 NO3HAHUA: SBICHUE,
Hay4HbId (akT, THUmore3a, (uU3MYECKas BEIUYWHA, 3aKOH, TEOPHs, HaOIIOJEHHE, SKCIECPUMEHT,
MO/JICIMPOBAaHME, MO/IENb, U3MEPEHHE, TOTPELTHOCTH U3MEPEHH, H3MEpHUTENbHbIE TPUOOPHI, HdpoBas

nabopaTopus.
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Mamemamuka: peuieHWe CUCTeMbl ypaBHeHHMH. JIuHeiHas ¢yHkuus, napabona, runepbona, HX
rpaduKu U cBOMCTBa. TpUroHomMeTpuueckue pyHKIUN: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIUHN HAa OCH KOOPJHMHAT, CJI0XKEHHUE BEKTOPOB.
Buonozua: mexaHnmueckoe IBUKEHHUE B JKMBOH mpupozae, IudpQy3us, 0CMOC, TEIIIOOOMEH XHBBIX
OpPTraHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPY)KAIOLIEH Cpenbl, YTHIU3alus OMOOPraHMYECKOro TOIUIMBA
111 BBIpAOOTKH «TETJIOBOI» U 3JIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSDKEHUE U KaIIMIUISIPHBIE SIBJICHUS B
IIPUPOJIE, HIIEKTPUUYECKHE SBJICHUS B )KUBOI NPUPOJIE.

Xumua: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHWE aTOMOB M MOJICKYJ, MOJIb BEIIECTBA, MOJSpHAs
Macca, IOJy4eHHEe HaHOMAaTEPHUAJIOB, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH M Ia30B, KUIKHE
KPUCTaJUIbl, 3JIEKTPUYECKHE CBOMCTBA METAJJIOB, JJIEKTPOJIMTHUYECKAs AMCCOLMAIMS, TajlbBaHMKa,
3JIEKTPOHHAsI MUKPOCKOIIMSL.

TI'eozpaghusa: BnaxxHOCTH BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue TBUKCHUH C WCIOJIH30BAHMEM MEXAHHU3MOB, YUET CYXOTO M YKHIKOTO
TpeHUsT B TEXHHUKE, CTaTUYECKME KOHCTPYKIMM (KPOHLITEHH, pemérdyaTble KOHCTPYKLHUH),
HCIOJIb30BAHUE 3aKOHOB COXPAaHEHMsI MEXaHUKU B TEXHUKE (TMPOCKOIN, BOJOMET U APYTHe), IBUTATEIb
BHYTPEHHEIO CroOpaHusi, HapoBas TypOMHA, OBITOBOH XOJOAWJIBHHK, KOHIUIMOHEp, TEXHOJOTHU
MOJyYCHHUsI COBPEMEHHBIX MATepHalioB, B TOM YHCJIE HAaHOMATEpUAIOB, M HAHOTEXHOJIOTHH,
JIEKTPOCTaTUYECKas  3alllUTa,  3a3eMJIGHHE  BJIEKTPOIpPUOOpOB,  Ta3opas3psiAHble  JIAMIIbI,

MOJIYITPOBOAHUKOBBIC HpI/I60pLI, rajbBaHHKa.

11 KJIACC

Pasnen 4. DuekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3anmoneiicTBiE MOCTOSAHHBIX MAarHWTOB W IPOBOJHHUKOB C TOKOM. MarHutHoe mone. Bekrtop
MarHuTHOM MHAYKIMH. [[puHIMN cynepno3uiuyu MarHuTHBIX 1osiel. JIMHUM MarHuTHOM MHIYKIIUH.
MarnuTHOe 1oJie TPOBOJHUKA C TOKOM (MPSMOTrO MPOBOJIHUKA, KATYIIKA M KPYroBOro BUTKa). OmBIT
Opcrena.

Cuna AMriepa, e€ HanpaBJI€HUE U MOIYJIb.

Cuna JlopeHma, €€ HampaBJ€HHWE W MOAYJb. JIBUXKEHHE 3apsHKEHHOM 4YacTUIBI B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cumer JlopeHiia.

MarnuTHoe noje B BeuiectBe. PeppoMarHeTUKy, napa- U 1naMarHeTUKH.

TexHuueckue yCTpOHWCTBA M TEXHOJIOTMYECKUE TMPOIECChl: MPUMEHEHUE TIOCTOSHHBIX MAarHuTOB,

SJICKTPOMArHuToOB, TCCTCP-MYJIBbTUMETP, SJICKTPOABUTATCIIb HKO6I/I, YCKOPUTEIH JIEMCHTAPHBIX YaCTHII.
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Jemoncmpayuu.

KapruHa nuHMA WHAYKIUMM MarHUTHOIO IIOJIA IIOJIOCOBOTO U IOAKOBOOOPA3HOIO IOCTOSTHHBIX
MarHuToB.

Kaptuna nuHMI MarHUTHOM MHAYKUMU MO JUIMHHOIO IHPSAMOIO IPOBOJHHUKA U 3aMKHYTOIO
KOJIbIIEBOT'O ITPOBOJHUKA, KATYIIKU C TOKOM.

B3aumonencTsue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

HaGnronenue nBHKEeHUS IydKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

ITpuHIMn NeHCTBUSA HIIEKTPOU3MEPUTENIEHOTO IPUOOPAa MAarHUTONIEKTPHUUECKONH CUCTEMBI.
Yuenuueckuit sxcnepumenm, nadopamopnsie pabomaul, npaKmuKym.

HccnenoBanne MarHUTHOTO MOJISE HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue NeMCTBUSA IIOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunsl Amnepa.

N3yuenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

Omnpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMITepa.

Tema 5. dnexkmpomaznumnan uHOYKUUA.

SBnenue snexkrpomarHuTHOM MHAYKUuuU. [loTok Bekropa MarmuTtHOM MHAykuuu. O/1C uHAyKUIUU.
3akoH 31ekTpoMaruHuTHoM nHaykiuu @apanes. Buxpesoe anexkrpuueckoe nosue. Toku Dyko.

O/1C uHAYKINUU B IPOBOAHMKE, IBUKYIIEMCS] B OJJHOPOJIHOM MarHUTHOM TOJIE.

IIpaBuio JleHna.

WNupykruBHOCTh. KaTymika MHIYKTUBHOCTH B LIENIH IIOCTOSIHHOTO TOKa. SIBieHne camonnaykuuu. JJ1C
CaMOUHIYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE T0JIE.

TexHnyeckue ycTpoHCTBa M TEXHOJIOTUYECKUE MPOLECCH: MHAYKLIIMOHHAS 11€4b, COJIEHON], 3allUTa OT
AJIEKTPU3ALAN TEJI IIPU JBUKEHUM B MArHUTHOM TI0JIE 3EMIIH.

Hemoncmpayuu.

Habntoienue siBiaeHMs 371€KTPOMarHUTHOM MHYKITHH.

Hccnenosanue 3aBucumoctu 3/1C MHAYKIIMK OT CKOPOCTH U3MEHEHUSI MarHUTHOTO TIOTOKA.

IIpaBuio Jlenna.

[Tamenne MarauTa B aIIOMUHUEBOU (MEHOM) TpyOe.
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SIBiIeHME CAaMOMHIYKIIU Y.

Uccnenosanue 3aBucumoctu J/1C caMOUHIYKIIMHN OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA B LIETIH.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

UccnepoBanue siBIeHUs 371€KTPOMAarHUTHOM MHYKIUU.

OrnpezenieHne UHIYKIUA BUXPEBOI'O MAarHUTHOTO TIOJIA.

HccnenoBanue siBI€HUS CAMOMHTYKIUH.

COopka Mo/ieTTH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KoneobarensHaas cucrema. CBOOOIHBIE KOJIEOAHNUS.

I"apmonnueckue konedanus. Kunematnueckoe U TMHAMUYECKOE OMUCaHUE. DHEPreTHYeCKoe ONMUCcCaHue
(3aKOH COXpaHEHUsT MEXAHWYECKOM »HHepruu). BhIBOJI AMHAMHYECKOTO OINMUCAHUS TapMOHUYECKHX
KOJICOaHUH U3 WX PHEPTreTUYECKOTO U KUHEMATHYE€CKOTO OMMCAHMUS.

Awmrntyaa u ¢daza xonebanuif. CBA3b aMIUIUTYABI KOJIEOAHUN HMCXOJHOW BENTUYHMHBI C aMIUTUTYIaMH
Kose0aHuit e€ CKOPOCTH M YCKOPEHHUSI.

[Tepron m gactora xosebanuii. [leproa Manbix CBOOOAHBIX KOJIEOAHWN MaTEeMaTHYECKOTO MAasTHHKA.
[lepuoz cBOOOIHBIX KOeOaHUI PYKUHHOTO MAasITHUKA.

[Tonstue o 3aryxaromux KosneOaHusix. BeiHyxneHHble koneOanusi. Pesonanc. PesonancHas kpuBasi.
Brnusinue 3aTyxaHus Ha BUJI P€30HAHCHOM KpHUBOW. ABTOKOJIEOaHUSI.

TexHUYEeCKHE yCTPOMCTBA M TEXHOJOTHYECKHE TPOILIECCHI: METPOHOM, YacChl, Kauelu, MY3bIKaJIbHBIC
UHCTPYMEHTBHI, ceificMorpad.

Hemoncmpayuu.

3anuch KoaebaTeabHOro ABUKECHHUS.

Habuntoienne He3aBUCMMOCTH MEpHOJia MAJIbIX KOJIeOaHHH rpy3a Ha HUTH OT aMILIUTY/bI.
UccnenoBanue 3aTyxawomux KoyieOaHWW W 3aBUCUMOCTH TIEpHOJa CBOOOJHBIX KOJIEOAHWU OT
COTPOTHUBIICHUS.

HccnenoBanue konebaHuii rpy3a Ha MAaCCUBHOW MPY>KUHE C 11ebI0 (OPMUPOBAHUS TIPECTABICHUNA 00
UJeaIbHON MOJIETN NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUHU NIPU KOoJIeOaHusAX rpy3a Ha IpyKHUHE.

UccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

Habmonnenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxKym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPY>KMHHOT'O MasiTHUKOB.
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M3yueHne 3aKOHOB JBM)KEHUS TeJla B XO7le KoeOaHui Ha yIIpyroM MojBece.

W3y4yeHne NBUKECHHS HUTSHOTO MAasTHHUKA.

IIpeoOpa3oBaHue SHEPrUM B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTYBI 3aTYXAIOMUX KOJICOaHUH.

UccnenoBanue BhIHYKIEHHBIX KOJIEOAHUH.

Tema 2. dnekmpomaznummnsie Koredanus.

Konebarenbubiii koHTYp. CBOOOJHBIE JIEKTPOMArHuTHbIE KojeOaHMsI B HUJEAIbHOM KOJeOaTeIbHOM
koHType. @opmyna TomcoHa. CBs3b aMIUIMTYABI 3apsiia KOHJEHCATOpAa C aMIUIMTYAON CHUJIbI TOKa B
KoJe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs SJHEPTUU B UJCATIbLHOM KO0JIe0aTeIbHOM KOHTYpE.

3aryxaromue 3JeKTPOMarHuTHbIe KoseOaHus. BeIHyKI€HHbIE JIEKTpOMarHuTHbIE KOJIeOaHMs.
IIepemeHHBII TOK. MOIIHOCTE IEPEMEHHOTO TOKA. AMIUINTYIHOE U IEHCTBYIOIIEE 3HAYECHUE CUJIbI TOKA
U HalpsKEHUs IpU pa3inyHON (opMe 3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.

CuHycouJanbHbIil NEPEMEHHBIM TOK. Pe3ncrop, KOHIAEHCATOp M KaTyllKa WHAYKTUBHOCTH B LIENHU
CHUHYCOMIaJIbHOTO NIEPEMEHHOI0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HaNpsKEHUH.

Wneanbublii Tpanchopmatop. [IponsBoacTso, nepenava u moTpedIeHHE AIEKTPHUECKON IHEPTUH.
DKOJIOTHYECKHE  PUCKM TpU  TNPOU3BOJACTBE  dJeKTposHepruu. KynbTypa  Hcosib30BaHMS
JIEKTPO3HEPIUHU B [TOBCEIHEBHOM JKU3HH.

TexHnyeckue ycTpoiicTBAa M TEXHOJOTMYECKUE IIPOLIECCHI: AIEKTPUYECKUH 3BOHOK, I'€HEpaTOp
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpOInepeaay.

Hemoncmpayuu.

CB00O/IHBIE AJIEKTPOMArHUTHBIE KOJIeOaHMs.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJI€OaHUH OT MHIYKTUBHOCTU U €MKOCTH KOHTYpa.
OciorpaMMbl 3J1EKTPOMarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroMMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopaeinb 37eKTpOMarHuTHOrO reHeparopa.

BhIHyX1eHHBIE CHHYCOMIaIbHbIE KOJIeOaHMUs.

Pesucrop, karymka HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH NIEPEMEHHOIO TOKA.

Pe3onanc npu nocnenoBaTeNbHOM COEUHEHUH PE3UCTOPA, KaTYIIKU MHAYKTUBHOCTH U KOHAEHCATOPA.
Y CTpoiCTBO U IPUHITUTT ACHCTBHUS TpaHChOopMaTopa.

Mogenb TMHUY 3IEKTPOIIEPEIAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKkmuxym.

Nzyuenune tpanchopmaropa.
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HccnenoBanne NEpeMEHHOI0 TOKa 4epe3 IMOCIIENI0BAaTEIbHO COEIUHEHHBIE KOHJEHCATOP, KaTYLIKy M
pe3ucTop.

HaGnroneHue 371eKTpOMarHUTHOTO PE30HaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUmMHblE 60JIHbL.

MexaHnueckue BOJHBI, YCIOBHUS UX pacnpocTpaHeHus. llonepeunsie u npononsHble BoaHbL [lepuogn,
CKOPOCTb PpAacCHpOCTPaHEHHs W JUIMHA BOJHBL. (CBOMCTBA MEXaHUYECKMX BOJIH: OTPaXXEHHE,
npejgomMiIeHue, naTephepeHys u audpaxus.

3Byk. CKkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IymoBoO€ 3arpsi3HEHHE OKPYXKAKOLIEH CPENIbI.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3JIydEHUS 3JCKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, NPEJIOMIICHHUE, IMOJIApU3alus, UHTepdEepeHIUs U
nudpakiys.

[IIkana 31eKTPOMarHUTHBIX BOJIH. [I[ppuMeHeHue 371eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUHMIIBI parOCBA3YU U TEJIEBUACHMS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYXKAtOIIEeH Cpeibl.

TexHnyeckue ycTpoHCTBa M IPAKTUYECKOE IPUMEHEHME: MY3bIKaJIbHbIE WHCTPYMEHTBHI, panap,
panuonpuéMHUK, TeEeBU30p, aHTeHHa, TesedoH, CBU-neus, ynpTpa3ByKkoBas IMarHOCTUKA B TEXHUKE U
MEIUIINHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoCTpaHEHHUE MONEPEUHbIX U MPOJOIBHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH.

Habntoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonienue nntepdepeHny u AMPpakiuuy MEXaHU4eCKuX BOJIH.

AKyCTHYECKHUI pe30HaHC.

CaolicTBa yibTpa3ByKa U €ro IpUMEHEHHUE.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/I0M M 4aCTOTOM KOJIeOaHUH.
HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHE, MpelloMIIEHUE, MoJsIpu3anus,
mudpakuus, tHTepEpeHIHs.

OOHapyxeHue HH(PaKpacHOro U yJIbTPa(hUOIETOBOTO U3ITyUEHHH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKkmuxym.
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N3yuenue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenune pacnpocTpaHeHUsl 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamosinHENHOE pacnpoCTpaHEHUE CBeTa B ONHOpPOAHOW cpeae. Jlyd cBera. TodedyHBI HCTOYHHK
CBETA.

Otpaxenue cBera. 3aKOHbI OTpakeHUs cBeTa. llocTpoeHune u300paxKeHHl B IJIOCKOM 3€pKaje.
Cdepuueckue 3epkarna.

[Ipenomienue cBera. 3aKOHBI NPEJIOMIICHUS CBeTa. AOCONIOTHBIA MOKa3aTelb IMPEIOMIICHHS.
OTHOcHTENbHBIN NTOKa3aTeNb MnpenoMieHus. II0CTOSHCTBO YacTOThl CBETa U COOTHOLIEHHUE JUIMH BOJH
IIPU IEPEXO0I€ MOHOXPOMATUYECKOTO CBETA YEPE3 IPAHHUILY pa3zeiia JBYX ONTUYECKHUX CPEl.

Xon myueit B mpusme. ucnepcus csera. CoxHbIN cocTaB Oenoro cBeta. L[Ber.

[Tonnoe BHyTpeHHEE oTpaxeHue. IIpenenpHblil yroi oJIHOr0 BHYTPEHHETO OTPaKEHMUS.

Cobuparone u pacceuBarolive JuH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSIHME M ONTHUYECKas cuia
TOHKOM JTHH3BL. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOW CepUUYECKON JTHH3BI OT €€ TEOMETPUU U
OTHOCUTEJIBHOTO NTOKA3aTesl IPEIOMIICHUS.

@opMyIia TOHKOU JIMH3BI. Y BEIUYECHUE, 1aBAEMOE JIMH30M.

XoJ iayda, IPOLIEIIETO JUH3Y IO IIPOU3BOJIBHBIM YIUIOM K €€ INIaBHOM onTthdeckou ocu. [loctpoenue
M300paXEHUI TOUKH U OTpe3Ka MPSMOI B COOMPAIOLTNX U PACCEUBAIOLIUX JTUH3AX U UX CHUCTEMax.
OnTuueckue nmpubopsl. Paspemaromnias ciocobHoCTh. ['1a3 Kak onTudeckas cucremMa.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass ontuka. HMaTepdepenuns cBera. KorepeHTHble HMCTOYHUKHU. Y CIOBUS HAOIIOIEHUSA
MaKCUMYMOB M MHMHHUMYMOB B HHTEP(EPEHIMOHHONW KapTHHE OT JBYX KOTE€PEHTHBIX HMCTOYHHKOB.
ITpuMmepsb! Ki1aCCHUECKUX UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus csera. JudpakunoHHass pemérka. YciioBue HAOMIOAEHMS TJIABHBIX MaKCHUMYMOB IpHU
MaJeHUH MOHOXPOMATHUECKOI0 CBETa Ha JUPPAKIUOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoilcTBa M TEXHOJOTMYECKHE MPOIECChl: OYKH, JIyNa, MEepUCKol, QoToanmnapar,
MHUKPOCKOII, NMPOEKLMOHHBIA ammapaT, MPOCBETJIIEHUE ONTHKH, BOJOKOHHAS ONTHKA, TU(PPAKIMOHHAS
pemeTKa.

Hemoncmpayuu.

3aKOHBI OTPa)KEHUs CBETA.

HccenenoBanue npeioMiIeHUs CBETA.

HabmnroneHne nonHoro BHyTpeHHEro oTpakeHus. Mojens cBeToBoja.
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HccnenoBanue xo/1a CBETOBBIX ITYYKOB Uepe3 MIOCKOMAPALIEIbHYIO TIACTUHY U IIPU3MY.
HccnenoBanue CBOMCTB N300payKeHHM B JIMH3AX.

Monenu MUKpOCKOIa, TEIeCKOoIIa.

Habmonenue naTepdepeHym cBera.

HaGmotenne 1IBETOB TOHKUX TIEHOK.

Hab6mronenue qudpakuum cBera.

N3yuenune nudpakiiMOHHON PEIIETKH.

Habmonenne nudpakiinoHHOTO CIIEKTpa.

Habmonenue aucnepcuu cBera.

Habmroienue nonsipusanuu cBera.

[TpumeneHue noIIPOUIOB ISl U3yYEHUS] MEXaHUYECKUX HAIIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

N3mepenne mokazarens NpeioMIIEHUS CTEKIIA.

Hccnenoanue 3aBUCUMOCTH (DOKYCHOTO PACcCTOSIHUS OT BEIIEeCTBa (Ha MPUMeEpe KHUIKUX JTHH3).
N3mepenne poKyCcHOTo pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonyyenue n3o00pakeHusI B CUCTEME U3 TIJIOCKOTO 3€pKaJia U JTUH3HI.

[Torydenne n300pakeHHs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeneCKOMUYECKHX CUCTEM.

Ha6monenue nudpakuuu, nHTephepeHINN 1 TOISIpU3aINK CBETA.

N3ydenne mossipu3anny CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH JUDJICKTPHKA.

N3ydenne naTepdepeHIny JIa3epHOTo U3IYUCHUS Ha IBYX MICIISX.

Habmonenue nucnepcum.

Habmonenue u uccnenoBanue nupakiinoHHOTO CIEKTpA.

N3mMepenne 1JnHbBI CBETOBOM BOJIHBI.

[Tosrydenune crieKkTpa U3ITydeHUs] CBETOINO 1A TIPHU TTOMOIIH TU(DPAKITMOHHON PEIIETKH.
Pa3nes 6. OcHOBBI cielHAJILHOM TEOPHH OTHOCUTEIbHOCTH.

I'panunel  mpUMEHHUMOCTH  KIacCMYeckod  MexaHuku. [locTynmaTel  cmenuanbHOW — TEOpUH
OTHOCHUTEIFHOCTH.

[IpocTpancTBeHHO-BpeMeHHONW uHTepBai. IIpeoOpazoBanms JlopeHma. VYciaoBue NPUUYUHHOCTH.
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH. 3aMeJICHNE BPEMEHH U COKPAICHHUE JTHHEI.
DHeprus U UMMYIbC PEISTUBUCTCKON YaCTHIIBI.

CBsI3b MacChl C 3HepFI/Ieﬁ U UMITYJIbCOM peHHTHBHCTCKOf/'I YaCTHUIIBI. 3HCpFI/I$I ITOKO4.
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TexHuueckue ycTpocTBa M TEXHOJIOTHYECKHE MPOLECCHl: CIHYTHUKOBBIE MNPUEMHHUKU, YCKOPUTEIU
3apsKEHHBIX YaCTULL.

Y4eHnuecKui IKCIEPUMEHT, JIaOOpaTOpHbIE pabOThI, IPAKTUKYM.

OnpeneneHre UMIYIbCa U SHEPTUU PEISATHBUCTCKUX YacTuil (Mo GororpadusiMm TPEKOB 3apsKEHHBIX
YaCTHUI] B MArHUTHOM T10JIE).

Pasznen 7. KBanTtoBas ¢pusuka.

Tema 1. KopnycKynapHno-601H0801 0yanusm.

PaBHOBecHOE TeIIOBOE M3NydeHUE (M3JIy4eHHE a0COTIOTHO YEPHOrO Tena). 3aKoH cMelleHus BuHa.
['unoresa I1nanka o kBaHTax.

®DoTOHBI. DHEPTHS K UMITYJILC (POTOHA.

®oroaddexr. Ombitel A. I'. CroneroBa. 3akonbsl ¢GoTodddekra. YpaBHeHue ODUHIITEHHA IS
doroaddexra. «Kpacnas rpanuna» porodddexra.

JlaBnenne cBeta (B YAaCTHOCTH, [ABJICHHWE CBeTa Ha aOCONIOTHO TOIJIOMIAIOIIYI0 M aOCOIIOTHO
oTpaxkarotyro nosepxHocts). OnbiThl [1. H. JIeOenena.

BonnoBeie cBoiictBa 4dactui. Bomnbl ne bpoiinsa. Jlnuna BonHbl ae bpoitns m pasmepsl oOiactu
JIOKAJM3aIMH IBHOKYIIEHCS YacTHIbl. KopnycKynsspHO-BOIHOBOH ayanu3M. Judpaxius >JeKTpOHOB Ha
KpHCTaJLIaxX.

Crneuunduka usmepenuit B Mukpomupe. CooTHoleHus HeonpeneiaéHuocteit ['eiizendepra.

TexHuyeckue yCTpONCTBA M TEXHOJOTHYECKHE IMPOLIECCHI: CIIEKTPOMETP, (POTO3IEMEHT, (POTONATIHUK,
TYHHEJIbHBIM MUKPOCKOTI, COJTHEUHAsl OaTapesi, CBETOIUO/I.

Hemoncmpayuu.

®oTo3ddeKT Ha YCTaHOBKE € IUHKOBOM MIACTHHOM.

HccnenoBanue 3akoHOB BHENTHETO GoTodddeKTa.

HccnenoBanue 3aBUCMMOCTH CONTPOTHUBIIEHHUS TOTYITPOBOJHUKOB OT OCBELIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKkmuxym.

Hccnenosanue goropesucropa.

N3mepenne nocrosinHol [lmanka Ha ocHOBe nccnenoBanus Gororddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 CBETOAUO/ OT HAIIPSIKEHHUSL.

Tema 2. @usuka amoma.

OnbITEI 1O HCCICAOBAaHUIO CTPOCHUS aTOMA. HJ’IaHCTapHaSI MOACb aToOMa Pe:«:ep(bop;[a.
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[Toctynatsl bopa. M3nydyenue u noryomeHne GOTOHOB IPHU MEPEXOEe aTOMa ¢ OJHOTO YPOBHSI SHEPTUU
Ha JIPyTOM.

Bunel ciektpoB. CEKTp ypOBHEM SHEPTUU aTOMa BOAOPOJA.

CnoHTaHHOE U BBIHYXKIECHHOE H31yueHue ceera. Jlasep.

TexHnuyeckue ycTpoiCcTBa U TEXHOJOTMYECKHUE MPOLIECCHI: CIIEKTPaIbHBIN aHAIN3 (CIEKTPOCKOI), JIa3ep,
KBaHTOBBIN KOMIIBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopna.

Habnronenue nuHeHyaThIX CIIEKTPOB.

Y CTpOUCTBO U ACUCTBHE CUETYMKA HOHU3UPYIOIIHUX YaCTHULL.

Onpenenenne JIMHBI BOJIHBI JIA3EPHOTO U3JIY4YCHMUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

HaGumoienue JIMHeHYaToro CreKTpa.

HccnenoBanue CeKTpa pa3peskeHHOI0 aTOMapHOTo BOJIOPO/ia M U3MEpEHHE TOCTOssHHON Punbepra.
Tema 3. Quszuka amomno20 A0pa u 31eMeHMAPHbLIX YACHUY,.

Hyknonnas mozaens sinpa ['eiisen6epra—lBanenko. 3apsan siupa. MaccoBoe uuncio siipa. M3otomsl.
PanuoaxktuBHOCTB. Anb(a-pacnaz. DneKTpOHHBINA U IO3UTPOHHBIN OeTa-pacnaj. ["amma-n3nyuenue.
3aKOH pPaJuOAKTHBHOrO pacnaaa. PannoaktuBHbIE u30TONBI B npupoze. CBOMCTBA MOHHU3UPYIOIIETO
u3Iy4yeHus. BriusHue paamoakTHBHOCTHM Ha KMBble OpraHu3Mmbl. EcTecTBeHHbBI (OH H3ITydeHHUS.
Jlo3umerpusi.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHblie cuibl. JlegekT maccl sipa.

Snepuble peakuuu. JleneHue M cuHTe3 sjaep. SlaepHble peaktopbl. IIpoGiemsl ympasiseMoro
TEPMOSAIEPHOTO CUHTE3a. DKOJIOTMUECKUE aCIIEKThl Pa3BUTHUSA SAECPHON SHEPTETHKU.

Meroasl perucTpanuy U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHULL.

dyH/1aMeHTallbHbIE B3auMoiecTBUsA. bapuonbl, Mme30HbI U jenToHbl. [IpencraBnenne o CtangapTHOU
Mozenn. KBapk-TiIroOHHast MOJIEb aJpOHOB.

®dusuka 3a npenenamu CrannapTHoi mojenu. TéMHas MaTepus U TEMHas SHEPTHUs.

EnuncTBO m3nyeckoil KapTUHBI MUpA.

TexHU4eckue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JO3UMETP, Kamepa BuiabcoHa, saepHBIN
peaKkTop, TEPMOSIZICPHBIA PEaKkTOp, aTOMHasi 00MOa, MarHUTHO-PE30HAHCHAST TOMOTpadusI.
Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKkmuxym.

HccnenoBanue TpeKoB 4acTHIL (IO TOTOBBIM (oTorpadusm).

HccnegoBanme pPaaruoOaKTUBHOI'O (i)OHa C UCITOJIb30BAHUEM AO3UMETPA.
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W3yuenue noriomeHus: 0eTa-4yacTUIl aTFOMUHHEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMHUU U ACTPOPUZUKH.

Otanbl  pa3BUTUS acTpoHOMMH. lIpuknagHOe HW  MHUPOBO33PEHYECKOE 3HAUYEHHE aACTPOHOMHUMU.
[TpruMeHNMOCTH 3aKOHOB (PU3HUKH I O0BSCHEHUS IPUPOABI KOCMUYECKUX OOBEKTOB.

MeTtoapl acTpoHOMUYECKUX HccaenoBaHui. COBpEMEHHbBIE ONTUYECKUE TEIECKOIIbI, PaJuOTEIECKOIbI,
BHeaTMoc(epHasi aCTPOHOMHS.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/1bl, IJIAHETHI, X BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Comnnue. Conneunas akTUBHOCTh. McTounuk snepruu ConHila v 3BE3]1.

3BE3/1bI, UX OCHOBHBIE XApAaKTEPUCTHKHU. JlMarpaMMa «CHEKTPaJbHBIA KIACC — CBETHUMOCTBY. 3BE3JIbBI
[JIABHOM MOCIEAOBATEIbHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTb» I 3BE3] IJIaBHOU
nocieaoBarenbHoCcTH. BHyTpenHnee ctpoenue 3BE31. COBpeMEHHbIE MTPEICTABICHHS O MPOUCXO0XKICHUU
u 3Bosrounu CosHLa U 3BE3]1. DTambl KU3HU 3BE3I.

Mneunsiii [Tyt — Hama 'anaktuka. [lonoxenue n neuxkenune ConHua B ['anaktuke. TUIBI rajgakTuk.
Panuoranaktuku u kBa3zapel. YEpHbIE ABIPHI B A/1pax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoi. 3akon XaO0ma. Pazberanme ramaktuk. Teopuss Bombmioro
B3pbIBA. PENIMKTOBOE M3IIydeHME.

MacmrabHas ctpyktypa Beenennoil. MertaranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus.

HabGmtonenuss 3BE€3gHOro HeOa HEBOOPYXKEHHBIM TIJIA30M C  HCMOJIb30BAHHUEM KOMITBIOTEPHBIX
NPUIIOKEHUN 711 ONpesesieHHus MOJOXKeHHUs HeOeCHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro MOIyIIapys U ApKHUE 3BE3bI.

HaGmronenus B Teneckorn JIyHbl, TUIaHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHHIA.

Pu3nyecKuil NPaKTHKYM.

CriocoOpl  u3MepeHus: (U3MYECKHUX BEJIWYMH C HCIOJIB30BAHMEM AHANOTOBBIX U HUMPOBBIX
U3MEPUTENBbHBIX MPUOOPOB M KOMITBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCONIOTHBIE U OTHOCHUTENbHBIE
MOTPEUIHOCTH u3MepeHuil pusnueckux BenuyrH. OLeHKa rpaHuIl HOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, MCCIEAOBAHUN 3aBUCUMOCTEH (U3NYECKUX BEIHMYMH, IPOBEpKa
MPEJIOKEHHBIX TUIOTe3 (BBIOOp M3 paboOT, OMUCAHHBIX B TEMAaTHUECKHUX paszjenax «YueHUYecKui
HKCHEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTHKYM).

O0o0marmnee noBTopeHue.
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O06o0uieHne U cucTeMaTu3alys CoJepKaHus pa3esoB Kypca «MexaHukay, «MonekynsapHas Gu3nKa u
TEPMOJMHAMUKaY, «eKTpoauHamMuka», «KoneOanus u BosHB, «OCHOBBI CHELUANIBHOM TEOpHH
OTHOCUTENIbHOCTHY, «KBaHTOBas (hu3uka», « QIEMEHThl ACTPOHOMUU U aCTPOPUIHKIY.

Ponb ¢u3uku u acTpOHOMUU B IKOHOMHUYECKOW, TEXHOJIOTMUYECKOW, COLMANBHON U ATHUECKON cdepax
JESTeTbHOCTH YeNIOBEKa, POJIb U MECTO (PU3MKU U aCTPOHOMHUU B COBPEMEHHOW HAyYHOH KapTUHE MHpa,
3HAa4YeHUE OINUCATEIbHOM, CHCTEMATU3UPYIOLIEH, OOBSICHUTENBHOM M IPOrHOCTUYECKOM (QYHKUMN
¢busnyeckoil Teopuu, posib (puU3MUECKOW Teopur B (HOPMUPOBAHMM IPEICTABICHUM O (u3nueckon
KapTHHE MUPA, MECTO (PU3NUECKOI KapTUHBI MUpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O IPUPO/IE.

MesknpeaMeTHbIe CBSI3H.

W3yuenne kypca ¢u3uku yriayonéHHoro ypoBHA B 11 kijacce ocyllecTBisieTcss ¢ y4€ToM
COZIep KATEbHBIX MEXIPEJIMETHBIX CBSI3€H C KypcamMH MaTeMaTHKH, OWOJIOTHH, XUMHUH, reorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmnvie nonamus, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SBIICHUE,
Hay4HbIl (akT, runoresa, (u3NYecKas BEIUYMHA, 3aKOH, TEOpHs, HAONIOJIEHHE, SKCIEPUMEHT,
MOJICIIMPOBAHME, MO/IEIb, H3MEPEHHE, MOTPEITHOCTH U3MEPEHH, N3MEPHUTEIbHbIE PUOOPHI, HdpoBas
naboparopusl.

Mamemamuka: pelieHre CUCTEMbl ypaBHEHHMH. TpuroHomerpuyeckue (yHKIMHM: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. BEKTOpPBI M MX NPOEKLMH HA OCU
KOOpJMHAT, CJOXEeHHe BeKTOpoB. I[IpomsBojaHble sneMeHTapHbIX GyHKIuN. IlpusHaku nompodus
TPEYTrOJIbHUKOB, OIIPeIeTIeHHE IIIOaAN IUIOCKUX GUryp U o0bEMa Ted.

Buonozusa: >nextpuyeckue sIBICHUS B KUBOW NpUpPOAE, KojebaTelbHbIe ABHKEHHS B KHUBOW MPHUPOJIE,
DKOJIOTUYECKUE PHUCKA IIPU IPOU3BOACTBE DIEKTPOIHEPIUHU, DIEKTPOMArHUTHOE 3arpsi3HEHUE
OKpY’KaroIlled Cpenbl, YJIbTPa3BYKOBas WAarHOCTMKAa B MEIUIMHE, ONTUYECKHUE SIBIICHHUS B JKUBOU
MIPUPOJE.

Xumua: CTpOE€HHE aTOMOB M MOJIEKYJ, KPUCTaUIMYECKass CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBI
00pa30BaHMs KPUCTAIUINYECKOHN PEIIETKY, CIIEKTPaIbHbBIN aHaAIN3.

TI'eozpaghusa: marnuTHBIE TIOTIOCA 3€MJIH, 3aJI€)KM MAarHUTHBIX pyJ, (poToChEMKA 3eMHOM MOBEPXHOCTH,
ceicmorpad.

Texnonozusa: TPUMEHEHHE MOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB, JJIEKTpoJABHraTenb Axolwu,
reHepaTop IEPEMEHHOIO TOKa, WHAYKLIMOHHAS I€ub, JMHUM D3JIEKTpOIepenad, 3JIEKTPOJBUIATEND,

panap, paguonpuEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBYU-neus, ynbTpa3BykoBas AMArHOCTHKA B
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TCXHUKC, HpOCKLIPIOHHbeI amnrapar, BOJIOKOHHasA OIITUKaA, COJIHCYHHAA 6aTape;1, CITYTHHUKOBBIC

HpI/IéMHI/IKI/I, AACPHasA SHEPreTukKa U SKOJOTrHYCCKHUE aCIICKThI eé Ppa3sBUTHA.
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IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
ITO ®U3UKE HA YIVIYBJIEHHOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUs yueOHOro npeamera «Pu3nka» T0JIKHBI OTPaKaTb TOTOBHOCTh U
CIOCOOHOCTh O0YYaIOIUXCsl PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3MLMEH JTUYHOCTH,
CUCTEMOM II€HHOCTHBIX OpHUEHTAIMi, IO3UTUBHBIX BHYTPEHHUX YOEXKIEHUIH, COOTBETCTBYIOLIUX
TPAJULMOHHBIM LIEHHOCTSIM POCCHMCKOro OOILIECTBa, PACIIMPEHUE MKU3HEHHOTO OINbITa M OINbITa
JESATEIIBHOCTH B IIPOLIECCE PEAIM3aLlUN OCHOBHBIX HAIPAaBICHUI BOCIIMTATEIbHON EATEIBHOCTH, B TOM
YUCJIE B YACTU:

IPAXKAAHCKOI0 BOCIIMTAHMSA:

¢ c(hOpMHUPOBAHHOCTh TPAKJAHCKOMN MO3ULIMK OOYUaIOLIErocsi Kak akKTUBHOI'O U OTBETCTBEHHOI'O UJI€HA
POCCHIICKOT0 00I1IECTBA;

® [IPUHATHE TPAJULIMOHHBIX 00IIEYEIOBEUECKMX T'YMAaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JEATENIbHOCTh B MHTEpECAX I'Pa)<IaHCKOro oOIIecTBa, y4acTBOBATh B
caMOyIpaBJIeHUU B 00pa30BaTeIbHON OpraHu3aluu;

® yMEHHE B3aUMOCHUCTBOBATH C COIUAIBHBIMA HHCTUTYTAMH B COOTBETCTBHU C HMX (QYHKIUAMHU |
Ha3Ha4YCHHEM;

® T'OTOBHOCTH K TYMaHUTAapHOU M BOJIOHTEPCKOM 1E€ATEIbHOCTH.

NATPUOTHYECKOI0 BOCIIUTAHUSA:

¢ c(hOpMHUPOBAHHOCTH POCCUICKOM Ipa’KIaHCKOW MIAEHTUYHOCTH, TaTPUOTHU3MA;

® [[CHHOCTHOE OTHOLICHHE K TOCYAAapCTBEHHBIM CHUMBOJAM, JOCTHKECHHMSIM POCCHMCKHX YYEHBIX B
obnacTu GU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

¢ c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOIO TIOBE/ICHUS;

® CITIOCOOHOCTh OIIEHMBATh CHUTYallMI0 U TPUHUMATh OCO3HAHHBIE pEUICHHS, OPUEHTUPYACh Ha
MOPAJILHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUEHOTO;

® OCO3HaHME JJMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYHUBOIO OYIyIIETO.

3CTEeTHYECKOr0 BOCIIUTAHUS:

® 5CTETHYECKOE OTHOILIEHNE K MUPY, BKJIFOUYasl 3CTETUKY HAyYHOTO TBOPUECTBA, MPHUCYIIET0 (PU3NYECKOM

HayKe.
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TPY/AOBOI0 BOCIIUTAHMA:

e UHTEpPEC K pa3imuyHbIM chepaM NpodecCHOHATBHON AEATENFHOCTH, B TOM YHCJIE CBS3aHHBIM C
(GU3MKOM U TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOODP Oynyleil npodeccun U pealn3oBbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

® TOTOBHOCTb M CLIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 00J1aCTU (PU3UKHU HA MPOTSHKEHUU
BCEU JKU3HMU.

IKO0JIOTHYECKOr0 BOCIIMTAHUS:

® c(hOPMHUPOBAHHOCTb HKOJOTHYECKOH KYJIBTYphl, OCO3HAHHUE IJI00AJILHOIO XapakTepa 3KOJIOIMYECKHX
npooem;

® [UIAHUPOBAHME M OCYILIECTBJICHHE JEHCTBUI B OKpYXalLIEH cpele Ha OCHOBE 3HAHUS Lelei
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;

® pacUIMpPEHHE OMbITAa JEATEIBHOCTH 3KOJIOTMYECKOI HAIlpaBIE€HHOCTH HA OCHOBE MMEIOIIUXCS 3HAHUHI
o (usuke.

LHEHHOCTH HAYYHOT'0 MIO3HAHMSA:

¢ chOPMHUPOBAHHOCTb MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BHTHSA
¢bu3nyeckoil Hayku;

®0CO3HAHHE IIEHHOCTH HAYYHOH JEATENbHOCTH, TOTOBHOCTH B TIpOLIECCe W3yYCHHS (PHU3IUKU

OCYHICCTBJIATL ITPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIBHOCTE MHANBUAYAJIbHO U B I'PYIIIIC.

METAIIPE/IMETHBIE PE3YJIBTATBI

IMo3naBaTebHBIE YHUBeEPCAJbHbIE YUeOHbIE el CTBUS

ba3oBble Jjornueckue geMcTBUs:

® CaMOCTOSITEIFHO (POPMYIMPOBATH U AKTYaJTU3UPOBATH MIPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

® OIIPENIENATH eI ACATEIbHOCTH, 3aaBATh apaMeTPbl U KPUTEPUH UX JTOCTUKECHHUS;

® BBLISIBJISITH 3aKOHOMEPHOCTH M MMPOTHUBOPEUHS B pACCMATPUBAEMBIX (PU3HUECKUX SBJICHHSIX;

e pa3pabaThiBaTh IUIAaH pEIICHHUS NPOOJIEeMbl C Y4ETOM aHalu3a HMMEIOIIUXCS MaTepUalbHBIX U
HEMaTEepPHUaIbHBIX PECYPCOB;

® BHOCUTHb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISAM, OLIEHUBATH
PHUCKY MOCTEACTBUIN AESTEILHOCTH;

® KOOPAMHUPOBATH W BBIMOIHATH PAOOTy B YCIOBHUSAX PEabHOTO, BUPTYATbHOTO U KOMOWHHUPOBAHHOTO
B3aMMO/ICHCTBHUS;

® Pa3BUBATH KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBble ucciaenoparelbcKue AeiiCTBHS.
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® BJIJICTh HAYYHOUM TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMHU U METOIaMU (PU3HUYECKOI HAYKU;

® BJIAJICTh HAaBBIKAMHM Y4YEOHO-UCCIIEIOBATEIBLCKONM W MPOEKTHOM NEATENbHOCTH B 00JAcTH (DU3HKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEUICHHUs 33134 (PU3NIECKOTO
CoZiep KaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

® BJIaJICTh BUJAMH JICSITEIHHOCTH IO MOJYYSHHUIO HOBOTO 3HAHMSI, €r0 MHTEPIIPETAIIH, TIPe0Opa30BaHUIO
Y TPUMEHEHHUIO B PAa3JIMYHBIX Y4EOHBIX CHTYallUsX, B TOM YHUCIE MPU CO3JAaHUM Y4EOHBIX MPOEKTOB B
obnactu GU3UKY;

® BBISIBJISATh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTYaJIM3UPOBaTh 3a/ady, BBIABHIaTh THUIOTE3y e&
pellieHrs, HaXOAUTh apryMEHTHI JUIsS J0Ka3aTelbCTBA CBOMX YTBEP)KIEHUH, 3a/aBaTh MapaMmeTpbl U
KPUTEPUHU PELLICHUS;

® AHAIM3UPOBATh IMOJIyUYEHHBIE B XOJ€ pPEIICHUs 3aJaydl pPe3yibTaTbl, KPUTUYECKU OIICHUBATH HX
JIOCTOBEPHOCTbH, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

® CTaBUTH U (DOPMYIHPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTeNbHOM A€ATEILHOCTH, B TOM YUCIE TPU
U3Y4YEHUU (DU3HKHY;

® 1aBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MIPUOOPETEHHBIHN OIIBIT;

® yMETh [IEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUECKYIO 001aCTh KU3HEICITEIbHOCTH;

® yMETh UHTErPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTell;

® BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE ITOIX0/Ibl M PEIICHHS,

® CTaBHUTH MPOOJIEMBI M 33]1aUH, TOMTYCKAIOIINE aIbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ unopmanmeii:

® BJIJICTh HABBIKAMHU MONYYCHHsS HHMOPMAIMK (U3UIECKOTO COACPIKAHUS W3 HMCTOYHHKOB Pa3HBIX
TUIIOB, CaMOCTOSATEIBHO OCYLIECTBIATh IOUCK, aHAJIW3, CUCTEMAaTU3alMI0 U HWHTEPIPETALHUIO
MHGbOpMaLUU pa3IMYHBIX BUJOB U (OPM IpeJICTaBICHHUS;

® OIIEHUBATh JIOCTOBEPHOCTh HH(OPMALINH;

® ICTIOJIB30BATh CPEACTBA HMH(MOPMAIIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTHH B pPEUICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpraHU3allMOHHBIX 33Jad C coOyoJieHueM TpeOoBaHUN
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TMTHEHBI, PeCypcoCcOepeKeHus], MPABOBBIX U ITHUECKUX HOPM,
HOPM HHGOPMAIIMOHHON 0€30MaCHOCTH;

®CO03/1aBaTh TEKCThl (DU3UYECKOTO COAEpP)KaHUS B pa3IMYHBIX (QopMarax ¢ Y4€TOM Ha3HAUYEHUS
WHGOPMAIINY ¥ [IEIEBOH ayIUTOPHH, BEIOUpPAast ONTUMAIBLHYIO ()OPMY TIPECTABICHHUS U BU3yaTH3aIlHH.
KomMyHuUKaTHBHBbIe yHHBepcalbHble y4eOHbIe AelicTBUA:

® OCYIIIECTBIIATH OOIIEHNE HA YPOKaxX (PH3MKH U BO BHE-YPOUHOH JIESTEITHHOCTH,

® paCrio3zHaBaThb NPEANOCHIIKH KOHCbJ'H/IKTHI)IX chyauHﬁ U CMATYaTh KOH(i)J'H/IKTI)I;
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® pa3BEPHYTO M JIOTUYHO M3J1araTh CBOXO TOUKY 3PEHUS C HCIIOIBb30BAHUEM SA3BIKOBBIX CPENICTB;

® [IOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA KOMAHIHOW ¥ MHIAUBHlyalbHOU pabOThI;

® BEIOMPATh TEMAaTUKY U METO/bl COBMECTHBIX ACHCTBUI € y4€TOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJOr0 WICHA KOJIJICKTUBA;

® I[PUHMMATh LM COBMECTHOU ACATEIBbHOCTH, OPraHMU30BBIBATH M KOOPIMHUPOBATH AECUCTBHA IO €€
JNOCTHKCHHIO: COCTABJIATH IUIAH JEUCTBUM, pAacCIpelesaTb POIM € Y4ETOM MHEHUH YYaCTHUKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOU PabOTHI;

® OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXJIOrNo0 ydaCcTHMKAa KOMaHAbl B OOLIMIl pe3ynpTar IIo
pa3pabOTaHHBIM KPUTEPHUSIM;

e [Ipe/IJIaraTh HOBBIE MPOEKTHI, OLIEHUBATh UAEU C MO3ULIUKA HOBU3HBI, OPUTMHAJIBHOCTH, IIPAKTHUECKOMN
3HAYUMOCTH;

® OCYUIIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEJACHHE B Pa3JIMYHBIX CHUTYalUsX, IPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryisitTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS

Camoopranmuszaums:

® CAaMOCTOSITEJIBHO OCYILECTBIIATh O3HABATENbHYIO AEATENBHOCTh B 00JaCTU (PU3UKM U aCTPOHOMUM,
BBISIBIISATH TIPOOJIEMBI, CTABUTH M (POPMYITUPOBATH COOCTBEHHBIC 33/1a4H;

® CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUS PAacUETHBIX M Ka4ECTBEHHBIX 3aJay, IUIAH BBIIOJIHEHUS
MPaKTUYECKOH paboThl ¢ Y4YETOM MMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIIOYTEHHUI;

® 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

® pacUIMPATH paMKH Y4€OHOIO IpeaMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHUH;

e JieNlaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEILICHHE;

® OIICHUBATh IPHOOPETEHHBIN OIIBIT;

® CITI0COOCTBOBATH (POPMHUPOBAHUIO U MPOSBIECHUIO APYAULIUN B 00J1aCTH (U3HKH, TIOCTOSHHO MOBBIIIAThH
CBOM 00pa3oBaTeNbHBIN U KYJIbTYpHBIH YPOBEHb.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

® 1aBaTh OLICHKY HOBBIM CHUTYalUsiIM, BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE
pE3yIbTATOB LIEIISAM;

®BJAJIETh HABBIKAMH I103HABATEIbHONW pe(IeKcMH Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBUH U
MBICITUTENIBHBIX MTPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHMIA;

® 1ICTI0JIb30BATh MPUEMBI pedIIeKCHUN IS OLIEHKH CUTYAIH, BEIOOpA BEPHOT'O PELICHUS;

¢ YMCTh OLICHUBATH PUCKU U CBOCBPCMCHHO NPUHUMATH PCIICHUS 110 UX CHUKCHUIO,
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® IPUHUMATh MOTHBBI U aQPT'YMEHTHI IPYTUX MPH aHAIIN3E PE3YJIbTATOB JACATEIbHOCTH;
® [IPUHUMATH CeOs, TOHUMAsi CBOM HEJAOCTATKH U JIOCTOMHCTBA,;

® I[PUHUMATh MOTUBBI U APT'YMEHTHI IPYTUX [P aHAIIN3E PE3YJIbTATOB JACATEIbHOCTH;

e [IpU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce MOCTHKEHHS JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS NMPOTPaMMbl MO (U3UKE IS YPOBHS
cpemHero o0imero oOpa3oBaHUs y OOYYAIOUIMXCS COBEPUICHCTBYETCS SMOIMOHAIBHBIA HMHTEIUICKT,
Mpernoiararomuil copMUpOBaHHOCTH:

® CAMOCO3HAHUSI, BKIIOYAIOIMIETO CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBHOE COCTOSHUE, BHIICTh
HaIpaBIICHUS Pa3BUTHS COOCTBEHHON AMOLMOHAIBHOM chephl, OBITH yBEpEHHBIM B ce0¢;

® CaMOpEryJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHHUE, CIIOCOOHOCTh aIAalTUPOBATHCS K 3MOIMOHATIBHBIM H3MEHEHUSM W TIPOSBISATH TMOKOCTH,
OBITh OTKPBITHIM HOBOMY;,

® BHYTPCHHEH MOTHBAIIMH, BKJIIOYAMOIICH CTPEMJICHHUE K JOCTIKCHHUIO IEIH H YCIEXY, ONTHMHU3M,
WHUIIMATUBHOCTh, YMEHUE JICHCTBOBATh, UCXO/IS U3 CBOUX BO3MOXKHOCTEH;

® OMIIATHH, BKJIFOYAIONIEH CIIOCOOHOCTh MOHMMATh YMOIMOHAIBHOE COCTOSIHUE JAPYTUX, YUUTHIBATH €TI0
MIPU OCYIIECTBIICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTICPEIKUBAHUIO;

® COLIMAIbHBIX HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JAPYTHMMHU JIFOJBMH,

3360TI/ITBC$I, MPOABJIATb HHTCPECC U pa3pCUIaTh KOH(bJ'II/IKTBI.

IHNPEAMETHBIE PE3YJBbTATHBI

K xoHny o0y4yenus B 10 knacce nipeMeTHbIE pe3yIbTaThl HA YIIyOIEHHOM YpPOBHE JOJKHBI OTpaXkaThb
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

® [IOHUMaTh pPOJIb (PU3MKK B SKOHOMUYECKOH, TEXHOJIOIMYECKOH, HKOJOTMUYECKOW, COIUaIbHOW W
THYECKON cdepax AesTeTbHOCTH YelloBeKa, POJib U MECTO (PU3MKH B COBPEMEHHON HAy4YHOW KapTHHE
MUpa, 3HaYCHHUE ONUCATENIbHOM, CUCTEMaTU3UPYIOIIEH, OOBICHUTENBHON U MPOTHOCTUYECKON (YyHKIUI
¢u3nyecKkoil Teopun — MEXaHHMKH, MOJIEKYISIPHOH (QU3MKU U TEPMOJUMHAMHUKH, POJb (DU3HMUECKON
TeopuH B (HOPMUPOBAHUU NPEACTABICHUN O (PU3NYECKOM KapTHHE MUPA;

epa3jNyaTh YCIOBUS TNPUMEHUMOCTH Mojened (QU3MYecKuX Teld U MPOoLeccoB (SBICHUMN):
MHepIalbHas cCUcTeMa OTcuéTa, aOCOJIOTHO TBEPAOE TENO, MaTepHalbHasl TOYKA, PAaBHOYCKOPEHHOE
JBIKEHUE, CBOOOHOE MajieHue, abCOMOTHO ynpyras fedopmanus, aOCOIIOTHO yIpyroe U abCoIOTHO
HEYIPYyroe CTOJKHOBEHUS, MOJEINHU ra3a, )KUJIKOCTU U TBEPIOTO (KPUCTAIIIMYECKOr0) Teja, UealbHbII

ras, TOYCUHBIN 3apsaa, OAHOPOAHOEC SJICKTPUUICCKOC I10JIC,
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® paznuyaTh yCIoBUs (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHMMATh BCEOOITUI
XapakTep QyHIaMEHTALHBIX 3aKOHOB ¥ OTPaHUYCHHOCTH HCIIOJIb30BAHMS YACTHBIX 3aKOHOB;

® AHATM3UPOBATH M OOBSCHATH MEXaHUYECKUE MPOIECCHI U SBICHHUS, UCIIOJIb3YSl OCHOBHBIC TIOJIOKEHUS
U 3aKOHBl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHWYECKOTO JIBIDKEHUS, (OPMYIbl KHHEMATHKHU
PaBHOYCKOPEHHOT'O [BHKEHHS, IpeoOpazoBanus [amuies Uit CKOPOCTH U IEpPEeMEIEHUs, 3aKOHbI
HeroToHa, MpUHIMI OTHOCUTENBHOCTH [ anuiesi, 3aKOH BCEMHPHOTO TSITOTEHUS, 3aKOHBI COXpPAaHEHUS
UMITyJIbCA ¥ MEXaHWYECKON SHEpruu, CBs3b PabOTHl CHIIBI ¢ M3MEHEHHEM MEXaHWUYeCKOW JHEpTHUu,
YCJIOBHSI pPaBHOBECHSI TBEPJOTO TeJa), PU 3TOM HCIOIH30BATh MATEMAaTUYECKOE BBIPAXKEHUE 3aKOHOB,
YKa3blBaTh YCJOBHS NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: mpeoOpasoBanuii ['amuies, BTOporo u
TPEThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHMsI HMMITYJIbca W MEXaHMYECKON JHEepruH, 3aKOoHa
BCEMHPHOTO TATOTCHUS;

® AHATM3UPOBATH U OOBSACHATH TEIUIOBBIE MPOIIECCHI U SIBICHUS, UCIIONIb3Ysl OCHOBHBIE NojokeHuss MKT
Y 3aKOHBI MOJICKYJIAPHOW (DU3MKU M TEPMOAWHAMHKH (CBS3b JABJICHHS MICATBHOTO ra3a Co CpeaHei
KMHETUYECKON SHEPrueil TEIUIOBOTO JABMKEHUS U KOHIEHTpAIMEH €ro MOJIEKYJ, CBSI3b TEMIIEPaTypbl
BEIIECTBA CO CpPeJHEH KHMHETUYECKOW PHEeprHeil TEemIOBOro ABM)KEHUS €ro YacTHll, CBsI3b JIaBICHUS
UJeabHOTO Tra3a ¢ KOHIICHTpalueil MOJIeKYJd W €ro TemIepaTypoil, ypaBHeHue MeHzeneeBa—
Kunaneiipona, mepBblii 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHEHUsS SHEPTHM B TEIUIOBBIX MpOIleccax),
IIPU ATOM HCHOJB30BaTh MaTEMAaTHYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCIOBUS NMPUMEHHUMOCTU
ypaBHeHus MennaeneeBa—Kanelipona;

® AHATIM3UPOBATh U OOBACHITH DJIEKTPUUECKHUE SBJICHUS, HCIOIb3ysd OCHOBHBIC TOJIOKEHUS W 3aKOHBI
ANEKTPOAMHAMUKH (3aKOH COXpaHEHHUs DIEKTPHUUECKOro 3apsijaa, 3akoH KynoHa, MOTEHIUANTbHOCTh
AJEKTPOCTATUYECKOTO TMOJIs, MPUHLUIT CYNEPHO3ULIMHM AJIEKTPUUYECKUX IMOJIeH, MPU 3TOM YKa3bIBas
YCJIOBHSI TIPUMEHUMOCTH 3akoHa KynoHa, a Takke MpakTUYECKH BaKHBIE COOTHOIICHUs: 3aKOHBI Oma
JUTSl ydacTKa LEeMNy U sl 3aMKHYTOW JIEKTpUUYecKon 1en, 3akoH Jxoynsa—Jlenna, npasmia Kupxroda,
3akoHbl Dapajes Ui AIEKTPOIH3a);

® OMMCHIBATh (DU3UYECKUE TPOILECCHl U SBJICHUSA, HUCIOJIB3Ys BEIMYMHBL TEPEMEIICHUE, CKOPOCTh,
YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI Tell, CHJIa, MOMEHT CHWJIbl, JaBJICHUE, OTCHIMAJIbHASL YHEPTHUs,
KHHETUYeCKasi YHEPTHsl, MeXaHU4ecKasi SJHepTus, paboTa CHUIIbI, IEHTPOCTPEMUTENBHOE YCKOPEHHE, Crila
TSDKECTH, CUJIa YIIPYTOCTH, CHJIa TPEHUS, MOIIHOCTh, DHEPTHUS B3aMMOJICUCTBHS Tella ¢ 3eMEH BOHM3U
e€ TOBEPXHOCTH, JHEPrHs YIPyro paegopManuu TPYKUHBI, KOJIHMYECTBO TEIUIOTHI, a0COFOTHAs
TeMIeparypa Tena, paboTra B TEpMOJAMHAMUKE, BHYTPEHHSISI DHEPTHS UAEaTLHOTO OJHOATOMHOTO rasa,
paboTa uieanbHOro ra3a, OTHOCHTENbHAs BIKHOCTH Bo3ayxa, KI1/] nieanbHOro TEmIoBOro IBUTATENs;

SJICKTPHUYCCKOEC II0JIC, HaHpH)KéHHOCTI) SJICKTPHUYECCKOTO IT10JIA, HaHpﬂ)KéHHOCTI) II0JIA TOYCYHOT'O 3apsaa
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WM 3apsDKEHHOTO 11apa B BaKyyM€ U B IUAJIEKTPUKE, TOTEHIMAI AJIEKTPOCTAaTUYECKOTO MOJIs1, pa3HOCTh
MOTEHIMAJIOB, JIEKTPOJBIDKYILAS CHJIA, CHJIa TOKA, HANpPSKEHHE, MOLIHOCTb TOKa, 3JIEKTpUYecKas
€MKOCTh IUIOCKOIO KOHJIEHCATOpa, CONPOTUBIEHHE Yy4yacTKa LEeNM C IOCIEJOBATENbHbIM U
[apaJuIeIbHBIM COEIMHEHUEM PE3UCTOPOB, IHEPIHSI AJEKTPUUECKOT0 TOJISl KOHJIEHCATOPa;

® O0BSCHATh OCOOCHHOCTH NPOTEKAHUS (U3NYECKUX SIBICHUI: MEXaHHUYECKOE [BM)KEHUE, TEIIOBOE
JBMKEHUE YacTHUI[ BEIIECTBa, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBMKEHUE, MU dys3us, ucnapeHue,
KMIIEHHE U KOHJAEHCalus, IUIABJICHUE U KPUCTAJUIM3ALMs, HAIMPaBICHHOCTh TEIUIONEpPEaAYH,
JIEKTPU3aLUs Tell, SKBUIIOTEHIUAILHOCTh IIOBEPXHOCTH 3apsKEHHOTO ITPOBOJIHUKA;

® [IPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PU3MUECKON BETHMUMHBI OT IPYTOil C UCTIOIb30BaHUEM
HpPSIMBIX WM3MEPEHUH, NMPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl MOTY4YEHHOU
3aBUCUMOCTH (U3MYECKUX BEIWYMH B BHUAE TIpadUKOB ¢ YUETOM aOCONIOTHBIX ITOTPEIIHOCTEH
M3MEpEHUHl, 1eNaTh BBIBOJIBI 10 PE3yJIbTaTaM MCCIIEJOBAHMUS;

® [IPOBOJIUTH KOCBEHHBIC M3MEpPEHHs (PU3MUECKUX BEIWYHH, IPU ATOM BBIOMPATh ONTHUMAIBHBIA METOJ
W3MEPEHUs, OLEHUBATH AOCONIOTHBIE W OTHOCHUTEIIBHBIC MOTPEUIIHOCTH TMPSMBIX M KOCBEHHBIX
HU3MEpEHUI;

® [[POBOJIUTH OMbITHl MO MPOBEPKE NPEJIOKEHHONW TUIIOTE3bl: IUIAHUPOBATH 3KCIEPUMEHT, COOMpPATH
HKCHEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJyYCHHbIE PE3yJbTaThl U JIEJIaTh BBIBOJ O CTaTyce
IPEUI0KEHHON TUIIOTE3bl;

e coOmo1aTh NpaBuiIa 0€30MacHOr0 TpyAa IMpH NPOBEIEHUHM MCCIEIOBAHUN B paMKax y4yeOHOro
HKCIEPUMEHTa, TPAKTUKyMa U y4yeOHO-MCCIEOBATENbCKOM M MPOEKTHOM  JIEATENBbHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;

epemarh pacuéTHbIE 3ajjaud C SBHO 33JaHHOM M HESIBHO 3aJJaHHOM (HU3MYECKON MOJenblo: Ha
OCHOBAaHUM aHaIM3a yCJIOBHsS OOOCHOBBIBaTH BHIOOp (U3MUYECKOW MOENH, OTBEUaroleil TpeGoBaHUIM
3aJjaud, MPUMEHATh (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJNaThl (U3NYECKUX TEOpH mpu
UCIOJIb30BAaHUN MaTEMAaTUYECKUX METONOB pEUICHMs 3aJad, MPOBOJUTH pacu€Tbl HAa OCHOBAaHUU
UMEIOLIUXCSA JTAaHHBIX, aHAJM3UPOBAaTh PE3YNbTaThl M KOPPEKTUPOBATH METOJbl PEIICHUS C Y4ETOM
MIOJIyYEHHBIX PE3yIbTAaTOB;

e pelaTh KaueCTBEHHBIE 3a/1a4M, TpeOyIolue MPUMEHEHNS 3HAaHUHM U3 pa3HBIX pa3zesioB Kypca pU3NKH,
a TaKKe MHTErpalldy 3HaHUM W3 JAPYruX MNPeIMETOB €CTECTBEHHO-HAy4YHOIO ILMKJIA: BbICTpauBaTh
JIOTHYECKYIO IIETIOUKY PacCyXICHUI ¢ OMOpoi Ha MU3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (hru3nyeckue
SBJICHUS;

® ICTIOJIb30BATh  TEOPETUYECKHWE 3HAHUS JUII  OOBSCHEHHMS OCHOBHBIX IPHHLMIIOB  pabOThHI

HU3MCPUTCIIBHBIX HpI/I60pOB, TCEXHUYCCKUX YCTPOﬁCTB N TCXHOJIOTHYCCKUX MMPOLCCCOB;
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® IPUBOANUTHL MPHMEPHl BKJIAaJa POCCHUMCKUX M 3apyOeXHbIX Y4YEHBIX-(DU3MKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

® AHAJIM3UPOBATh U OLIEHUBATH IOCJEACTBUS OBITOBON M IPOU3BOJCTBEHHOMN JIE€ATEIBHOCTH YEIIOBEKA,
CBSI3aHHOU C (PU3MUECKUMH IMPOIECCAMU, C MO3HMIUN IKOJOTHYECKONW OE€30MacHOCTH, MPEACTABICHUHN O
palMoOHAIBHOM INPUPOAONOIb30BAHNN, A TAKXKE PAa3yMHOM MHCIOJb30BAaHUM AOCTHKEHUH HAyKHU U
TEXHOJIOTUH JUIsl JaJIbHEHILEro pa3BUTHS YEJI0OBEUECKOro 00I1eCTBa;

® [IPUMEHATh pPA3JIM4HblE CINOCOOBI paboThl ¢ HH(popManuel (U3NYECKOr0 COIACpKAHUA C
UCIOJb30BAHUEM  COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOIWH, NpU OSTOM  MCHOJIb30BaTh
COBpEMEHHBIe WH(OPMAIIMOHHBIE TEXHOJIOTHU Ui MOMCKA, MEPEepadOTKU U MPEIbSIBICHUS Y4eOHOU U
HAYYHO-TIONYJISIPHOW MH(OPMAIMH, CTPYKTYPHUPOBAHUS U MHTEPIPETAMH MHPOPMALIUH, TOTYIEHHON
U3 pa3IMYHbIX MCTOYHHKOB, KPUTHUECKU aHAIU3UPOBATh MOIy4aeMyl MH(OPMAIMIO U OLICHUBATh €&
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUMM, TaK M Ha OCHOBE aHalIW3a HCTOYHUKA
nH(pOpMAINH;

® [IPOSIBJISITh OpPraHU3allMOHHBIE U MO3HABATENIbHBIE YMEHHSI CAMOCTOSITEIbHOTO MPUOOPETEHHUST HOBBIX
3HaHWi B MPOIeCcCe BHIMTOJHEHHS TPOSKTHBIX U YI€OHO-HCCIIE0BATEIBCKUX PadoT;

e paboTaTh B IPYIIE C UCHOJHEHUEM Pa3IMYHBIX COLMAJIBHBIX POJIEH, IUIAHUPOBATh PabOTy TPYIIIH,
palMOHAJIBHO PACIPENEATh NEATEIbHOCTh B HECTAHIAPTHBIX CUTYallUsAX, aJ€KBaTHO OLICHUBATh BKJIAJ
KaXX/I0TO U3 YYaCTHUKOB TPYIIIBI B PEHICHUE pacCMAaTPHUBAEMOM MPOOIIEMBI;

® [IPOSIBJISITH MOTUBAIMIO K Oynymieil mpodecCHoHaNbHON NeSTETBHOCTH M0 CIEIHATBHOCTIM (PH3UKO-
TEXHUYECKOIo Mpoduis.

K xonuny o6yuenusi B 11 knacce nnpeMeTHbIE pe3yJabTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJKHBI OTpaXxaThb
c(OPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHUIA:

® [IOHUMAaTh POJIb (U3UKH B SKOHOMUYECKOH, TEXHOJOTMUECKOW, COIMAIbHOM M 3THYECKOH chepax
NEeSTeIbHOCTH 4YeJIOBEKa, POJb M MECTO (PU3UKM B COBPEMEHHOM HAy4yHOW KapTHHE MHpa, pOJib
ACTPOHOMMHH B TPAKTHYECKON JIEATEIFHOCTH YeJI0BEKa U JAIbHEHIIIeM HayYHO-TEXHUYECKOM Pa3BHTHH,
3HAa4YeHUE OIHUCATEIbHOM, CHCTEMAaTHU3UpYIOUIeH, OOBSCHUTENbHOM M IMPOrHOCTUYECKON (YHKIMH
¢bu3nvecKkoil TeOpUM — IEKTPOANHAMUKH, CHIEIIMATBHON TEOPUN OTHOCUTEIBHOCTH, KBAaHTOBOM (pr3uKH,
posib (pusnyeckor Teopuu B (POPMUPOBAHUU TPEICTABICHUNA O (PU3MUECKOW KApTUHE MHUPA, MECTO
bu3NvecKoil KapTUHBI MUpPa B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX IPEICTABICHUIN O
IIPUPOJIE;

® pa3InyaTh yCJIOBHSI MPUMEHUMOCTH Mojiele pU3NYEeCKUX Tel U MPOLECCOB (SBIEHUI): OAHOPOIHOE

QJICKTPUYCECKOC W OAHOPOJAHOC MArHvuTHOC II0JId, TapMOHHWYCCKUC KOJ]C6aHI/I$I, MaTeMaTH4YeCKUU
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MasiTHUK, WACAIbHbIM MPYXUHHBIH MasTHUK, TapMOHMYECKHE BOJIHBI, HJICAIbHBIA KOJIeOaTEeNbHBIN
KOHTYD, TOHKasl JINH3a, MOJEJIEN aTOMa, aTOMHOTO siipa U KBAHTOBOM MOJIEJIH CBETA;

® pa3IMyaTh YCJIOBHS (IpaHHIbI, 001aCTH) IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, TOHUMATh BCEOOIIHIA
Xxapakrep pyHIaMEHTATIbHBIX 3aKOHOB ¥ OTPaHUYEHHOCTh MCIIOIb30BAHMS YACTHBIX 3aKOHOB;

® AHAJTM3UPOBAaTh U OOBSCHATH DJIEKTPOMATHUTHBIC MPOLECCHl M SIBICHUS, HCIOIb3YsSd OCHOBHBIC
MIOJIOXKEHUS U 3aKOHBI SJIEKTPOJIUHAMUKY U CHEIHATbHON T€OPUH OTHOCUTEIBHOCTH (3aKOH COXPaHEHUS
AJIEKTPUYECKOTO0 3apsaja, cuia Amiepa, cuia JIopeHia, 3aK0H 3J€KTPOMarHUTHON MHIYKIMH, IPABUIIO
Jlenna, cBs3p O/1C caMOMHIYKIIMU B DJIEMEHTE 3JEKTPUUECKON LIEMH CO CKOPOCTbIO U3MEHEHUS CHIIbI
TOKa, MOCTYJIaThI CIICIUAIIBHOW TEOPHH OTHOCUTEIBHOCTH DUHINTEHHA);

® AHATM3UPOBATh U OOBACHATH KBAHTOBBIC MPOLIECCHI M SIBICHUS, UCIOJIB3Ys IOJIOKCHHSI KBaHTOBOM
¢usuku (ypaBHeHue OuHITelHa 1151 (oTodddekra, mepBbiii U BTOpoil moctynatel bopa, mpuHIMIT
COOTHOILIIEHHS Heonpeaenénnocren ['elizenOepra, 3aKOHbI COXpaHEHUS 3apsI0BOT0 U MaCCOBOTO YHUCEI
Y DHEPIHHU B AJIEPHBIX PEaKLUsAX, 3aKOH PaJIMO0aKTUBHOTO pacnana);

® OMHCHIBATh  (PU3MUECKHE TPOIECCHl W  SABICHUS, UCHOJb3ysl BEJIMYMUHBI:  HANPSHKEHHOCTH
NEKTPUYECKOTO0  MOJs, IMOTEHIHal  AJIEKTPOCTaTUYECKOrOo  MOJsl, Pa3HOCTh  MOTEHIHAJIOB,
AJEKTPOJBIDKYIAs CHJIA, MWHAYKIUS MArHATHOTO TIIOJIsi, MAarHUTHBIM TIOTOK, cujaa Awmrepa,
WHJYKTUBHOCTb, 3JEKTPOJBIKYIIAs CUJIa CAMOMHAYKLIMH, SHEPrUsi MarHUTHOTO MOJIA MPOBOJAHHUKA C
TOKOM, PENSTUBUCTCKUN HMMITYJIbC, TTOJHASI YHEPTHUS, SHEPTUSl MMOKOS CBOOOTHOM YaCTHUIIbI, SJHEPTUS U
UMIYNbC (POTOHA, MACCOBOE YHCIIO M 3apsi SApa, SHEPTHS CBA3H AIpa;

® 00BSACHATh OCOOCHHOCTH TPOTEKaHUs (U3MUYECKUX SBJICHHIA: OJICKTPOMAarHUTHas WHAYKIIHS,
CaAaMOUHJIYKIIUS, PE30HAHC, HHTeppepeHLuss BOJH, AUQPpaKUMs, AUCIEPCHs, IOJHOE BHYTpPEHHEE
otpaxxenue, ¢otodnekrpudeckuii hdext (pororddexr), ampda- u Oera-pacnanasl suep, raMmma-
U3Ny4eHue saep, Pu3ndeckue MPUHIUIBI CIEKTPATFHOTO aHaIu3a U paboThI Ia3epa;

® ONPEJENATh HAIPaBJIEHUE UHYKIUU MAarHUTHOTO IOJI IPOBOJAHMKA C TOKOM, CHJIbI AMIiepa U CUJIbI
Jlopenua;

® CTPOUTH H300paKkeHHE, CO37aBaeMO€ IUIOCKMM 3€pKajioM, TOHKON IMH30#, U pacCUUTHIBATh €ro
XapaKTEPUCTHUKU;

® IPUMEHSTh OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKUE TMOHSATUS, TEOPUM M 3aKOHBI IS aHalu3a M
OO0bsICHEHUS! (U3UYECKUX TIPOLECCOB, TMPOUCXOAMMX B 3BE3AAaX, B 3BE3AHBIX CHCTEMax, B
MEXTAJIAKTUIECKOM Cpefie; MBIKEeHUSI HEOSCHBIX TeJl, DBOJIIOINH 3BE3/ U BeenenHoi,

® [IPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3NYECKHMX BEIMYMH C HWCIOJIB30BAHUEM MPSMBIX

U3MEpEeHull, MpU HTOM KOHCTPYHpPOBaTh YCTAHOBKY, (HUKCHPOBATh pe3yJabTaThl IOJYYEHHOMN
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3aBUCHMOCTH (DU3MYECKHX BEIWYHMH B BHJE TpaQUKOB ¢ Y4ETOM aOCONIOTHBIX IOTPEITHOCTEH
W3MEpPEHUM, J1eJ1aTh BBIBOABI 110 PE3YyJIbTaTaM UCCICIOBAHMUS;

® [IPOBOJIUTH KOCBCHHBIC M3MEPECHUS (PHU3UUYECKUX BEIMYUH, IPH STOM BBIOMPATH ONTUMAIBHBIA METO/T
W3MEPEHHS, OIICHUBATh AaOCOJIOTHBIE W OTHOCHTEIBHBIC TOTPEIIHOCTH TMPSMBIX W KOCBEHHBIX
HU3MEpEHUI;

® [IPOBOJIMTH OMBITHI IO TPOBEPKE MPEIIOKCHHOW THIOTE3bI: IJIAHUPOBATh SKCIEPUMEHT, COOMpaTh
AKCIEPUMEHTAIIbHYIO YCTaHOBKY, aHAJIM3UPOBATH MOJYyYEHHBIE PE3yJbTaThl U JIeJaTh BBIBOJ O CTATyCe
MPEJI0KEHHON TUIIOTES3bI;

® OIMCHIBATh METO/bI MTOJTYYEHUSI HAYUYHBIX ACTPOHOMUYECKUX 3HAHUN;

e coONMOAaTh MpaBwia O€30MacHOr0 TpyJa MPH MPOBEICHUM HCCIICIOBAHMM B paMKax y4eOHOTO
IKCIIEPUMEHTA, TPAKTUKYMa M  Y4eOHO-MCCIEAOBATEIIbCKOM W MPOEKTHOW JACSITEIBHOCTH C
WCIIO0JIb30BAaHUEM U3MEPHUTEIIBHBIX YCTPOUCTB U JIa0OPaTOPHOTO 000PYAOBAHUS;

epemiaTh pacuy€THhIC 3aJa4ud C SBHO 3aJJaHHOM M HESBHO 3alaHHOW (U3MYECKOW MOJEIbI0: Ha
OCHOBAaHUU aHalM3a YyCIOBHUS BbIOMpaTh (DU3MUECKHE MOJENH, OTBedarllue TpeOOBaHUSAM 3a/ayd,
OPUMEHITh  (POPMYNbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTyIaThl (U3MYECKHX TEOpHil MpHu
WCIIOJIb30BAaHUM MATEMAaTHUYECKUX METOJOB pEIIeHUs 3a/ad, NPOBOJIUTH pPAcu€Thl HAa OCHOBAHUU
MMEIOIINXCS JTaHHBIX, aHAIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOABI PEHICHUS C YYETOM
MOJIyYEHHBIX PE3YJIbTATOB;

e peraTh KaueCTBEHHBIC 3a/1a4M, TPEOYIONUE MPUMEHECHUS 3HAHUH U3 Pa3HBIX Pa3feiioB Kypca QPU3nKH,
a TaKKe HHTErpaluu 3HAaHUW U3 APYTHMX NPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWUBATH
JIOTUYECKYIO IIETOYKY PACCYXICHUN C OMOPOi Ha M3yuyeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE
SIBIIEHHUS,

® ICTIOJIb30BAaTh  TEOPETUYECKHE 3HaHUSA JUIsl OOBSICHEHHS OCHOBHBIX MPHUHIMIIOB  pPabOTHI
HU3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MTPOIIECCOB;

® [I[PUBOJIUTh TPUMEPHI BKJIaJa POCCHHCKUX U 3apyOEKHBIX YUYEHBIX-(OU3UKOB B PAa3BUTHE HAYKH, B
00BACHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHUH;

® AHATM3UPOBATh U OLIEHUBATH TOCJEACTBUS OBITOBOW M MPOU3BOJCTBEHHON NIEATEIHHOCTH YEIOBEKA,
CBSI3aHHOM C (PM3MYECKUMU TPOIIECCAMH, C MO3HIINI IKOJIOTHYECKOM 0€30MacHOCTH, PEACTABICHUA O
palMOHAIBHOM TMPUPOJAOINONIB30BAHNU, A TAKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTHXKEHHM HayKu M
TEXHOJIOTHUH JIJIS TadbHEHUIIIEero pa3BUTHS YEJI0BEUECKOTO O0IIECTBa;

e [IPUMEHATh pa3NMYHble CHOCOOBl pPaboThl ¢ uHpopManuend (UINYECKOTO COACPKAHHS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(DOPMAIIMOHHBIX TEXHOJOTHH, TPH OTOM  HCIOJIb30BATh

COBpeMEHHbIe UH(OPMAIIMOHHBIE TEXHOJOTUY I MOUCKa, NepepaboTKU U MpeAbABICHUS yUeOHOU U
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HAYYHO-TIONYJISIpHOW MH(OpPMAIMH, CTPYKTYPHUPOBAHHUS M MHTEPIPETAlUd WHPOPMALUHU, TOTYyISHHOM
U3 PA3IHYHBIX WCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOIydaeMyr0 MH(OPMALUIO M OLCHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HaHWH, TaK W Ha OCHOBE aHalM3a MCTOYHUKA
uH(pOpMaINH;

® IPOSIBIISITH OPraHM3AIlMOHHBIC U MTO3HABATEIbHBIC YMEHHUSI CaMOCTOSTEILHOTO MPUOOPETEHNST HOBBIX
3HaHU B MpOIecce BHIMTOTHEHHS IPOSKTHBIX U Y4€OHO-HUCCIIE0BATEIBCKUX PadoT;

¢ paboTaTh B TPYIIE C UCIOJHEHUEM DPA3JIMYHBIX COLMAIBHBIX POJIEH, IUIAHMPOBATh PabOTy TPYIIIHI,
palMOHANBHO PACIPEACIATh ACATEIbHOCTh B HECTAHIAPTHBIX CUTYAIHsIX, a€KBAaTHO OIICHUBATh BKIIAJ
Ka)XJIOT'0 M3 YYaCTHHUKOB TPYIIIBI B PELIEHUE PACCMATPUBACMOM TPOOIEMBI;

® [IPOSIBJISITH MOTUBAIMIO K Oynymieil mpodeccHoHaNbHON IeSTETbHOCTH M0 CHEIHATBbHOCTIM (PH3UKO-

TEXHUYECKOT0 mpous.
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KoanyecTBo yacoB DJIEKTPOHHbBIE
Ne HanmeHoBaHMe pa3jeioB U TeM
Kontpoabubie Ilpaktnueckne (uupposbie)
n/n NMPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIC
pecypchl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMSI ITIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6
HWroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOIO TENa 5
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUNHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15
3.2 Tepmoannamuka. TerioBbIe MaITMHBI 20
33 ArperatHble cocTosiHUS BelecTBa. da3oBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOJJUMHAMUKA
4.1 DNEKTPUUECKOE 10JIE 24 1
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4.2 ITocTOSTHHBIN JIEKTPUUECKUIA TOK 24 1
4.3 Toku B pa3nuuHbIX cpenax 6
Hroro no pazueny 54
Paznea 5. PU3HUYECKHAN MPAKTUKYM
5.1 Ou3nyeckuil MpakTUKyM 16 16
Hroro mo pazmeny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KUIIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM
Ne ni/n Konrposnbnbie Ilpakrnueckne  (1uppoBbIe)
NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 Tlocmosanuwiii snekmpuueckuti mox 14 1
1.2 Toxu 6 paznuunvix cpedax 6
1.3 MarunuTHOe noje 14
1.4 DJNIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJTHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
53 MexaHu4ecKre 1 AJIEKTPOMarHUTHBIE 10 1
BOJTHBI
24 Ornrtuka 25 1
Hroro mo pazueny 60
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcuoBrel CTO 5 1
HWroro no pazneny 5
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOH Ayannu3m 15
4.2 ®duszrka aroma 5
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43 ®dusnKa aTOMHOTO 4pa U 3JEMEHTapHBIX 5
' YaCTHIL
Hroro mo pazneny 25
Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPODPU3NKU
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12
Hroro no pazneny 12
Pazzen 6. PU3HNUYECKHAN MPAKTUKYM
6.1 Ou3nyecKuil MPakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBINAIOIIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 HPEMETHOTO COJIEPKaHMS U OIbITa 5
' NeSITebHOCTH, TPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro nio pazgeny )
PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170

16
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

N KosmuecTBo yacos 1 DJIEKTPOHHbBIE
] ara

Tema ypoka Kontpoabubie IIpakTuueckue uuppoBbIe
n/n Bceero U3yYEeHUS

padoThI padoThI oOpa3oBare/bHbIE
pecypchl
dusnka — pyHIaMeHTaIbHAS HAyKa O

IpUpoJIe

HayuHblii METOT TO3HAHUS U METOBI
WCCIICIOBAHUS (PU3NICCKUX SBIICHUN

DKCHEPUMEHT U TEOPUS B IIpoLiecce
3 no3Hanus npupoasl. Habmoaenue u 1
9KCIIEPUMEHT B (pU3HKe

4 CrniocoObl u3MepeHus U3NYECKUX BETUUNH 1

AOCOII0THAs M OTHOCUTENbHASI TOIPEIIHOCTH
U3MepeHuil PU3NYEeCKUX BETUUNH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3UKN B JOPMUPOBAHUU COBPEMEHHOU
Hay4YHOU KapTHHBI MUPaA, B IPAKTHYECKOMN
JESTEIbHOCTH JIIOICH

Mexanndeckoe nBrkeHue. CucTemMa oTcyera.
OTHOCHUTENBLHOCTh MEXaHHYECKOTO
newkenus. [Ipsimast u oOpatHas 3agadn
MeEXaHUKHA

Panuyc-BekTop MaTepHanbHOM TOUKH, €T0
8 IIPOEKIIMH Ha OCU KOOpAUHAT. TpaeKkTopusl. 1

[Tepememenue. Ckopocts. VX npoekuuu Ha
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OCHU KOOpJAHHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHnue paBHOMEPHOTO
IIPSIMOJIMHEHOTO JBUKCHUS

10

11

12

CrnosxeHue nepeMelieHnii 1 CKOpOCTEH.
Pewmenne 3anau

HepasHoMepHoe aBmxeHne. MruoBeHHas
cKkopocTh. Yckopenue. [Ipsimonuneiitnoe
JBIKEHUE C TTIOCTOSIHHBIM YCKOPEHUEM

I'pacdmyeckoe onmrcanue NPSIMOIUHEIHOTO
JBUKEHHSI C TIOCTOSTHHBIM YCKOPEHUEM

13

CBobosHOe najieHue. Y CKOpeHue
CBOOOIHOTO ITaAECHN. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHSI OT
BPEMEHU U UX rpaduku

14

15

16

JIBu>keHue Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

KpuBonunelinoe asuxenue. J[BrmxeHue no
OKPY>KHOCTH. YTJIOBasi U JIMHEIHAasi CKOPOCTb.
[Tepuon m wacrota. LleHTpOoCcTpeMUTEIBHOE 1
MIOJIHOE YCKOPEHUE

Konrtponsnas padora no reme "Kunemaruka"

17

[IepBe1if 3akoH HproTona. MTHEpIManbHbIE
cuctemsl orcuéra. [IpuHiun
OTHOCUTEIBbHOCTH [ ammest.
Heunepuuanehsie cucTeMbI OTCUETA

18

Cuna. PaBHozeicTBytomas cuia. Bropoit
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3axoH Herotona. Macca

B3aumoneiicteue ten. Tperuii 3aKk0H

19 HeroTona

20 [Tpunun cynepno3unuu cui. Pemenue
3aJa4d Ha IpUMEHEeHHe 3akoHOB HpioToHa
3aKOH BCEMUPHOTO TATOTEHUSI.

21 DOKBUBAJIEHTHOCTh IPABUTALIMOHHON U
WHEPTHOIN Macchl

99 Cuna TSDKeCTH U yCKOpEeHHUE CBOOOIHOTO
MaJeHUs
JIBrokeHre HeOECHBIX TeN U MX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHYECKasi CKOpocTh. 3akoHbI Kerutepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona v BUABI CUIT TPEHUSI.

25 JIBrKeHUE B )KUJKOCTHU U Ta3€ C YUETOM
CHJIBI COTTPOTHUBIIEHUS CPEJIbI

26 Jasnenue. ['uapocratnyeckoe 1aBiICHUE.
Cuita Apxumena

97 AbcomoTtHo TBepnoe Teino. [ToctynatensHoe
Y BpalllaTeIbHOE JIBIKEHUE TBEPIOTO Tea

98 MOMEHT CuJIbl OTHOCUTEIBHO OCH BPAICHUSI.
[Tireuo cunbl
CroxeHne CHJl, MPUIIOKESHHBIX K TBEPAOMY

29 teny. LleHTp TskecTn Tena. Y cinoBus

paBHOBECHsI TBEPIOTO Teja. Bus
paBHOBECHS




30
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Penrenue 3anau

1

31

KonrponsHas padora no reme "InHamuka.
Craruka TBepaoro tena'

1

32

NMnynbsc MmaTepualbHOW TOUYKHU, CUCTEMBI
MaTepualbHBIX TOYeK. LIeHTp Macc cucTteMbl
MaTepualbHBIX TOUEK. Teopema 0 JBHKEHUH
LIEHTPA Macc

33

34

35

NMiynbsc cuiibl ¥ U3BMEHEHUE UMITYJIbCA TENA.
3aKOH COXpaHEHMsI UMITyJbca. PeakTuBHOE
JBUYKEHUE

MomeHT HMITYJIbCa MaTepHaﬂBHOﬁ TOYKH.
Hpe,[[CTaBJ'IeHI/IC O COXpaHCHHUHU MOMCHTA
HUMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

Pemenue 3agau

36

37

38

Pabora cwiibl Ha MajIOM U Ha KOHEYHOM
nepemerneHnn. I paguueckoe npeacraBieHne
paboThl CHITbl. MOIIIHOCTD CHJTBI

Kunernueckas sueprus. Teopema o6
M3MEHEHUU KMHETUYECKOU DHEPIUU
MaTepualbHON TOYKH

IToTeHumanpHbIe U HEIOTEHIIUAIBLHBIE CUIIBI.

ITorenumaneHas sHeprus. Bropas
KOCMMYECKasi CKOPOCTh

39

Tpetbs kKocMuueckast ckopocTb. CBs3b
paboThl HEMOTEHUUATBHBIX CHJI C
N3MEHEHUEM MEXAHUYECKOH 3HEpTrun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
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MEXaHUYeCKOM SHEpIrun

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpasuenue bepHynum s uaeanbHON
KHUJKOCTU

a1 Konrtponsnas padora o reme "3akoHbI
COXPAaHEHHUs B MEXaHUKe"
Pa3BuTHe npencraBieHuit 0 mpupoae

42 TernoThl. OcHOBHBIE noJjokeHust MKT.
Huddyszus. BpoyHoBckoe ABIKEHHE
CtpoeHnue ra3000pa3HbIX, )KUIKUX U TBEPIBIX

43 Ten. XapakTep ABUKECHUS U B3aUMOJICHCTBHS
YacTHUIl BEUIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KonnuectBo BemectBa. IlocrossHHas
ABorazpo

45 Temneparypa. TemoBoe paBHoBecue. Ikana
Henscus

46 Pemenue 3anau

47 WneanpHerii ra3. I'a30BbIe 3aKOHBI

48 VYpaBaenune Menzaeneesa-Knaneiipona.
Pemenue 3anau

49 AbGcomoTHas Temieparypa. 3akoH JlanpToHa

50 W3omporeccsl B uaeanbHOM rase ¢
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npescTaBiIeHrE N30MPOLIECCOB:
n30TepMa, U30X0pa, n3odapa

52 OcnoBHoe ypaBHenne MKT




53
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1

54

CBs3b a0COIOTHO TeMIepaTypbl
TEPMOIUHAMHYECKON CUCTEMBI CO CPEIHEH
KHHETHYECKOW SHEPTUeil MOCTyaTeIbHOTo
TEIJIOBOT'O JBHKCHHS €€ YaCTHII

55

O06001IeHYE ¥ cCUCTEMATHU3alMUs 3HAHUN 110
Tteme "OcuoBsl MKT"

56

57

58

59

KonTponbnas padota o teme "OCHOBBI
MKT"

TepMonnHaMuueckas cucrema. 3alaHue
BHEIIHUX ycnoBuid 1uist T/ cucremsl.
BHemnue v BHyTpeHHUE TapaMeTpBhI.
ITapamerpsl T/l cucTemsl Kak cpeaHue
3HA4YEHMS BEIIMYHH, ONIMCHIBAIOIIUX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

HYJ'ICBOC HavaJlo TCpMOJUHAMUKH.

CamonpounsBonbHas penakcanus T/
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

Mogenp uaeaabHOIO ra3a B TCPMOANHAMUKE.

YcaoBus MMPUMCHUMOCTHU 3TOH MOoAeIU

60

61

VYpaBuenue MenpaeneeBa-Knanelipona u
BBIPa)KCHHE JIJI1 BHYTPEHHEN SHEPTUU

BeipakeHue 17151 BHyTpEeHHEH SHepTrun
OJIHOATOMHOT'0 HJICAJIBHOT'O Ta3a.
KBa3ucratuueckue u HecTaTHYeCKUE
IIPOLIECCHI

62

DnemMeHTapHas padoTa B TEPMOJAMHAMUKE.
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Brrauciienue pabotsl o rpaduky mporiecca
Ha pV-nuarpamme

Tennonepeﬂaqa KaK CII0c00 M3MEHEHUS

63 BHyTpeHHeH 3Hepruu T]I cucremsl 6e3
COBepIICHUS PabOThI

64 KonBekuusi, TerIonpoBOAHOCTb, U3ITYYCHUE
KonnuectBo temnotel. TemmoéMKocTs Tena.

65 VY aenbHas U MOJSIpHAS TEIIIOEMKOCTH
BEILIECTBA. Y IebHAs TEIJI0Ta CrOPaAHUS
TOIUTMBA

66 Pacuér xonuuecTBa TEMIOTHI ITPU
Terioneperaye

67 [Tonsitue 06 anuabaTHOM mporecce. [lepBrrit
3aKOH TEPMOIUHAMUKHI
KonnuecTBo TemnoTel v paboTa Kak Mepbl

68 W3MEHEeHHs BHyTpeHHel sneprun T /1
CUCTEMBI
Bropoii 3akoH TepMOAUHAMUKH IS

69 PAaBHOBECHBIX 1 HEPAaBHOBECHBIX IIPOLIECCOB.
HeobOpatumocTs MpupOIHBIX MPOIIECCOB

70 [TpuHIHIBI AEHCTBUS TEIUIOBBIX MAIIIHH.
KILJ

71 MaxkcumansHoe 3Hauenue KII. [{ukn Kapuo

72 Pemenue 3amau
DKOJIOTHYECKHUE aCTIEKThI UCTIOJIb30BaHUS

73 TEIUIOBBIX ABUrareieil. TermnoBoe

3arpsi3HEHUE OKPYKAIOLIEN cpebl
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Penrenue 3anau

1

75

O000111eHIE ¥ CUCTEMATHU3AaIMs 3HAHUHN 110
teme "Tepmonunamuka. TenaoBbie MalIMHbI"

1

76

77

78

79

KonrponsHas pabora o reme
"TepmoauHamuka. TenaoBsie MalIUHbI"

[TapooGpa3oBanue U KOHICHCAIIHS.
Hcnapenue u kunenue. Y ieiapHas TEIioTa
mapooOpa3oBaHus

Hacelilennpie 1 HEHACHIIEHHBIE TTAPHI.
KauecTtBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JTABJICHHS HACBIIIIEHHOTO Mapa OT
TEeMIIEPaTyphl, UX HE3aBUCUMOCTb OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUTICHUS OT JIaBJIEHUS B
JKUJIKOCTH

BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U
OTHOCUTEJIbHAS BJIAXKHOCTh

80

Pemenue 3agau

81

82

Tsépnoe teno. Kpucrammueckne u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

IInaBnexnue u KpucTallin3anus. YV nenpHas
TCIJIOTA IJIaBJICHUA. CY6J'II/IME[I_[I/I${

83

Hedbopmanuu TBEpAOTO Tena. PacTsokeHue n
cxarue. Casur. Moayine FOura. [penen

yIpyrux aedopmariuii

84

TennoBoe pacIMpeHue KUIKOCTEN U
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TBEPIBIX TE. AHTAPMOHU3M TETUTOBBIX
KoJIe0aHMil YacTHUI] BEIECTBA

[IpeobpazoBanue 3Hepruu B (Ha30BBIX

85
nepexoax

86 YpaBHEHHE TEIJIIOBOTO OamaHca

87 Pewenue 3amau
[ToBepxHOCcTHOE HaTsKeHUE. KanuminspHeie

88 siBJIEHUs. J{aBieHue 1Mo UCKPUBJIEHHON
MMOBEPXHOCTHIO XkuaAKocTu. Dopmyra
Jlamutaca
O06o0muieHne 1 cucTeMaTu3alys 3HaHUH 110

89 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da3oBble nepexo bl

90 KontponbHas pabota no teme "ArperatHbie
cocTosiHUA BemecTBa. @a3oBbie nepexobl”
DnekTpu3anus Tel U €€ MpOosIBICHUS.

01 Onexrpuueckuii 3apsa. JlBa Buna
ANEKTpUYECKUX 3apsaaoB. [[poBoaHUKH,
JUAJIEKTPUKU U TTOTYIIPOBOTHUKHI

92 DJIeMEHTapHBIN ANEKTPUUECKUI 3apsi. 3aKOH
COXpaHEHUs AJIEKTPUUECKOTO 3apsiaa

93 B3aunmoneiictBue 3apsanoB. Toueunbie
3apsiabl. 3akoH Kynona

94 Pewrenue 3agau

95 DnekTpuyeckoe noje. Ero neiictBue Ha
AIEKTPUUECKUE 3aPsiIbl

96 HanpskEHHOCTD 3IIEKTPUYECKOTO TOJISL.
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[TpoOHpbIii 3apsa. JInauKM HaNPsHKEHHOCTH
aneKkTpudeckoro nosst. OQHOPOIHOE
ANEKTPUYECKOE 110JIe

IIOTGHHH&HBHOCTBSHCKTpOCTaTquCKOFO

o7 noJisi. Pa3HOCTh MOTEHIMAIOB U HAIIPSDKEHHE L
[ToreniuansHast SHEPIrHs 3apsiia B

98 ANEKTPOCTATHYECKOM 1oJie. [ToTeHmman 1
AJIEKTPOCTATUYECCKOTO TIOJIS
CBs13b HAPSHKEHHOCTH TIOJISL U PAa3HOCTH

99 MTOTEHIIUAJIOB [Tl SJICKTPOCTATHYECKOTO 1
OJIst

100 [TpuHIUT CYNEePIO3UIINH FITEKTPUICCKUX 1
TOJICH

101 Pemenwne 3amaq 1

102 [Tone Toueunoro 3apsna. [Tose paBHOMEPHO 1

3apsKeHHOU cepbl

[Tone paBHOMEPHO 3apsHKEHHOTO MO 00BEMY
103 mapa. [lose paBHOMEPHO 3apsKEHHOM 1
0ECKOHEUHOM! TIOCKOCTH

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

104 1
YcnoBue paBHOBECHS 3aps0B

105 JIMDIEKTPUKH | TTOTYITPOBOTHUKHU B 1
ANIEKTPOCTATUIECKOM TI0JIE
Kongencarop. D1neKTpoEMKOCTh

106 KOHJIEHCATOPa. DIEKTPOEMKOCTH INIOCKOTO 1

KOHACHCATOpa

107 [TapannenpHOE coeIMHEHNE KOHAEHCATOPOB 1
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HOCJ’IGILOB&TGJ’IBHOC COCAHMHCHUC

108 1
KOHJICHCATOPOB

109 DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa 1

110 Pemrenue 3amau

111 JIBro>keHue 3apsiKEHHOM YacTHUIIbI B 1
OJIHOPOJTHOM DJICKTPHUECKOM I10JIe

112 Pemrenue 3amau 1

113 O060061eHre U cucTeMaTu3alus 3HaHu# 10 1
Teme "Dnekrpuueckoe nose"”

KonTponbhas padota no teme

114 " Y 1 1
DIEKTPUUECKOE MOJIe

Cuna Toka. [TocTostHHBIN TOK. Y CIIOBHS

115 CYLIECTBOBAHMSI IOCTOSTHHOTO 1
AIEKTPUIECKOTO TOKA

116 Hcrounuku Toka. Hanpsokenne u 5/1C 1

117 3akon OMa 1t yJacTKa LETH. 1
DNEeKTPUUECKOE COMPOTUBIICHHE
3aBHUCHUMOCTbH COMPOTUBIICHUS OJHOPOIHOTO

118 MPOBOJHUKA OT €r0 JIJIMHBI U IO N 1
MOTIEPEYHOTO CEYCHUS

119 VY nenbHOE COMPOTHUBIICHHUE BEIIECTBA. 1
Pemenue 3anau

120 [TocnenoBarenbHOE, TapaUIEIBHOE, 1
CMEIIIaHHOE COETMHEHNE TTPOBOIHUKOB

121 Pacué€t pa3BeTBIEHHBIX AIEKTPUUECKUX 1

neneit. [IpaBuna Kupxroda

122 Pertennie 3amau 1
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Pabota snekTpuueckoro Toka. 3akoH Jkoyis

123 _ Jlenua 1

124 Pemenue 3amau 1

125 MoIHOCTh IEKTPUUYECKOro ToKa. TermoBast 1
MOIIHOCTb, BBIIETIIEMasi Ha PE3UCTOPE

126 Pewenue 3amau 1

127 O/1C u BHYyTpEHHEE CONPOTUBIIEHNE 1
HMCTOYHUKA TOKA

128 3akoH Oma ,Z[J'Iil MOJIHOM (3aMKHYTO) 1
ANEKTPUUYECKON IIeTTH

129 Pewenue 3amau 1

130 MOoOIHOCT, UCTOYHNKA TOKA 1

131 Kopotkoe 3aMbikanne 1

132 Konnencarop B rienu mocTOSSHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemrenne 3agaua mo reme "llocTogIHHBIH 1

ANEKTpUYECKUI TOK"

135 Pertennie 3agau mo treMme "IlocTOSHHBIH 1

AIEKTPUYECKNN TOK"

136 Pemenue 3amau mo teme "I1oCTOSITHHBIHI 1
ANEKTpUYECKUI TOK"

137 O000I1IIEHNE U CUCTEMATHU3AIINS 3HAHUH 110 1

teMe "I10CTOSIHHBIN 3JEKTPUIECKNN TOK"

138 KonTponbnas pabota mo Teme "IlocTostHHBIN

ANEKTpUYECKUH TOK"

139 DneKTpudecKast IPOBOAMMOCTD PA3IMYHbBIX 1




140

141

142

143
144

145

© MAQY I'mmua3ust Ne 86. PaGouasi mporpamMa y4eGHOro nmpeamera
«®u3nka (yriayoJeHHslii yposenb) 10-11 kmaccb»

BEIIECTB. DJICKTPUUECKUI TOK B METaJIaX.
CBepXIpOBOIMMOCTH

DJIEKTPUYECKUI TOK B pacTBOpaX U
pacmiaBax 3JeKTpoauToB. 3akonbsl dapanes 1
JUIS BJIEKTPOIIHU3a

DneKkTpuyeckuil Tok B razax. [lmazma 1
DneKTpUUeCcKuil TOK B BakyyMe. BakyymHbie
PUOOPHI

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

[TonynpoBoIHUKOBBIE TPUOOPHI 1

du3nuecKuil MPakTUKYM 110 TeEMe
"M3MepeHune cuibl TOKa U HalPsHKEHUS B
L[ENU TIOCTOSIHHOT'O TOKA IPU MOMOILIN
aHAJIOTOBBIX U LHU(POBBIX U3MEPUTEIBHBIX
nprOopoB" unu "3HaKOMCTBO ¢ UPPOBOIL
naboparopueii o gusuke. Ipumepsl
nu3MepeHus: PU3NYECKUX BETUYUH MIPU
MTOMOIIY KOMITbIOTEPHBIX JATYUKOB"

146

147

dusnyeckuil NpakTukyM 1o teme "M3ydenue
HEPaBHOMEPHOTO JBHXKEHUS C LIEJIbIO 1 1
ONpeIelIeHUsI MTHOBEHHOU CKOpOCTH"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepeHune yCKOpeHHUsl Ipu
MPSMOJIMHEHOM paBHOYCKOPEHHOM
NBIDKECHUU 110 HAKJIOHHOW INIOCKOCTH'" YIIN
"HccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHU TPU PABHOYCKOPEHHOM JABUKEHUM"
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DU3NYECKUI TPAKTUKYM I10 TEME
148 "U3mepeHune ycKopeHust CBOOOHOTO
najgenus” win "M3yueHue ABUKEHUS Tena,

OpOILIEHHOTO TOPU30HTAIBHO"

®u3nYecKuil MpakTUKyM 1o teme "M3ydenue

JBUKEHHUSI TeJIa 10 OKPYKHOCTH C

149 MIOCTOSIHHOM 110 MOJAYJI0 CKOPOCThIO" MIIN
"UccnenoBanue 3aBUCUMOCTH TIEpUOJA
oOparteHus KOHMYEeCKOTO MasiTHUKA OT €ro

napamerpos"

Ou3nyecKkuil MPakTUKyM 0 TeMe
"N3mepeHune paBHOIEUCTBYIOIIEH CUJIBI IPU
JBUKEHUH OpyCKa M0 HAaKJIOHHOMN

150 mwiockoctu" win "lIpoBepka rumnoTessl o 1 1
HE3aBHCUMOCTH BPEMEHHU JIBH)KEHUS Opycka
10 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
paccTositHue OT ero Macchl”

@uU3NYECKU NPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH CHIT
YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U

151 pe3nHOBOM 00pa3siie, oT ux aegopmanun" 1 1
win "M3ydeHne ABUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepes
nérkuit 6moK"

Pu3nYeCcKUil NPAKTUKYM IO TEME

152 "N3mepenune kodhuimenta TpeHus mno
BEJIMYMHE yTIIOBOTO KO3 PUIeHTa

3aBucuMocT FTp(N)" wu "UccnenoBanue




153
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JBUKEHHs OpYyCKa 10 HAaKJIIOHHOMW IUIOCKOCTH
C IepeMeHHBIM K03 dHUIIMeHTOM TpeHHs"
unu "M3ydeHne IBUKEHUS Tpy3a Ha Baly C
TpeHuem"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue ycinoBUi paBHOBECHUS
TBEPAOrO TeJa, UMEIOIIETO OCh BpaleHHUs"
niu "KoHCTpynpoBaHUe KPOHIITEHHOB U 1 1
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
TIJI0IAIb OTIOPHI"

154

155

du3nuecKuil MPakTUKYM 110 TeMe
"N3mepenue ummynbca Tejaa o TOpMO3HOMY
nytu" win "M3mepenne cuibl TSIru, CKOpOCTH
MOJIETH 3JIEKTPOMOOUIISE M MOUTHOCTHU CHJIBI
aru" win "CpaBHEHUE U3MEHEHUS UMITYJIbCA
TeJa ¢ UMITYJIbCOM CHJIBI" WIIN
"HccnenoBanue coXpaHeHUsI UMITyJbCca IpU
ynpyrom Bzaumoznerictsun" uinm "Msmepenune
KMHETUYECKOW SHEPTUU TeJa 10 TOPMO3ZHOMY

"

yTH
dusnyeckuil NpakTukyM 1o teme "M3ydenue
N30TEPMHUUYECKOTO Mpoliecca (pPEKOMEHI0BAHO
UCHOJIb30BaHue U(POBOit TabopaTopun)"
niu "M3ydeHne n30XopHOro npouecca’ uim
"N3yuenune n3obapHOTO TIporiecca’ win
"IIpoBepka ypaBHEHUSI COCTOSIHHS"

156

@u3NYECKU NPAKTUKYM 110 TEME 1 1
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"H3mepenue yneabHON TEmI0EMKOCTH" Uin
"HccnenoBanue npoliecca OCTbIBaHUS
BemectBa" uinn "HMccaenoBanne aguadaTHOro
nporiecca" uin "M3yueHne B3auMoCBs3U
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATypPbl KUTICHUS
JKuakocren"”

duznyeckuil npakTukym no teme "M3ydyenue

3aKOHOMEPHOCTEN HCIapeHUsl KUAKOCTeN"

unu "M3Mepenue yaenbHON TeIOThI

157 maBiaeHus apaa" win "M3yuenue cBONCTB
HACBHILIEHHBIX MapoB" win "M3mepenue
a0COJIIOTHON BJIAKHOCTH BO3/lyXa U OLIEHKA
Macchl 1apoB B omenieHun". smepenune

KO3(I)(1)I/II_II/I€‘HT3 IMOBCPXHOCTHOT'O HATS)KCHU A

@uU3NYECKU IPAKTUKYM II0 TEME
"HaOmnroeHue npeBpalieHus SHepruu
3apsHKEHHOTO KOHAEHCATOpa B YHEPTHIO
n3nydenus ceeroquona” uinm "Msydenue

158 MPOTEKaHUs TOKA B LIETIH, COEpKAIICH 1 1
KoHzaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIMATIOB (HANPSLKEHUS) TIPU
MOCJIEI0BATEIHLHOM COETUHEHUHN
KOHJIEHCATOPOB"

Pu3NYECKU MPAKTUKYM 110 TEME
159 "HccnenqoBanye CMENIaHHOTO COeTUHEHUS 1 1
pesucropoB" win "M3Mepenne yneabHoro

CONPOTHUBIICHUS TPOBOJAHUKOB" HUJIH
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"UccneqoBanye 3aBUCUMOCTH CHJIBI TOKA OT
HaIPsDKEHUS TS JIAMIThl HaKaJTuBaHUs"

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenue anexTpoiusa" uim
"M3mepenue 3apsiia OTHOBAJICHTHOTO HOHA"
160 nnu "HccienoBadnye 3aBUCUMOCTH 1 1
COMPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIIEpHOI XapaKTEepUCTUKU quoaa"

PesepBHrlil ypok. O60011eH1E 1
161 cUCTEMATH3alNs 3HAHUH 110 TEME 1
"Kunemaruka"

PesepBHelIit ypok. O600111eHNE 1
162 CHUCTEMATHU3aIHs 3HAHUH 10 TEME 1
"lmnamuka"

PesepubIil ypok. O6006111eHIE 1
163 crcTeMaTu3anys 3Hannii mo reMme "CraTnka 1
TBEpaoro rTena"

PesepubIiil ypok. O6006111eHIE 1
164 cUCTEMaTH3aIns 3HaHUH 110 TeMe "3aKOHBI 1
COXpaHEHUs B MEXaHUKe"

PesepBHrlIit ypok. O6001IeHNE 1
165 cucTeMaTu3anys 3HaHui 1o Teme "OCHOBEI 1
MOJIEKYJIIPHO-KMHETUYECKON Teopun"

PesepBHrlIit ypok. O6001IeHNE 1
166 CUCTEeMAaTH3aIMsI 3HAaHHUH 110 TeMe 1
"TepmoanHamuka. TeninoBble MalIuHbI"

167 PeseprubIil ypok. O60011IeHIE 1 1
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CHCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ArperatHble COCTOSIHUS BelecTBa. Pa3oBbie
nepexonr"

PesepBHbIil ypok. O60061cHIE 1

168 CHUCTEMATHU3AaN 3HAHUH 110 TEME 1
"DnexkTpuueckoe nose"

PesepBHeIil ypok. O000IICHHE 1
169 CUCTEMATH3alNs 3HAHUH 110 TEME 1
"ITocTOSIHHBIN AJIEKTPUUECKUN TOK"

PesepBHeIil ypok. O000IICHHE 1
170 cucTeMaTu3alus 3Hanui 1o teme "Toku B 1
pa3nuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KUIIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue Aara uudpoBbIe
Bcero U3YYeHUS
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Cuia Toka. [TocTosiHHBIN TOK. Y CI1OBHS
1 CYLIECTBOBAHHUSI IIOCTOSTHHOTO 1
3IEKTPUUYECKOTO TOKA
2 Wcrounuku Toka. Hanpsxkenne u 3/1C 1
3 3akoH OMa U1l yJacTKa LIETIH. 1
DIEeKTpUYECKOe COMPOTUBIICHUE
3aBUCUMOCTb CONIPOTUBIIEHUSI OJJHOPOIHOTO
4 MPOBOJIHUKA OT €ro0 JUIMHBI U MJI0IIA 1 1
MIOTIEPEYHOI0 CEYEHHUS
5 VY aenbHOE CONPOTUBIICHNE BELIECTBA. 1
Pemenne 3anau
6 [TocnenoBarenpHOE, MapaIeNbHOE, 1
CMEIlIaHHOE COEMHEHNE TPOBOIHUKOB
7 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX 1
ueneii. [lpaBuna Kupxroga
8 Pabota >nekTpuueckoro Toka. 3akoH Jkoyis 1
—JIenna
9 MomHOCTb 37EKTpUYECKOro Toka. TeroBast 1
MOIIIHOCTb, BbIIEJIieMasi Ha pe3UcTope
10 O/1C 1 BHyTpeHHEE CONPOTUBIICHUE 1
HMCTOYHHMKA TOKA
11 3akon OMa 11 TOJTHOM (3aMKHYTOM ) 1
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BHCKTqueCKOﬁ Ji(S 004

‘ 12 MomHOCTh HCTOYHUKA TOKA
‘ 13 Konzgencarop B 1ienu nocTOSIHHOTO TOKa
14 Konrponsnas padora no reme "[locTostHHBIH
AJIEKTPUYECKUMA TOK"
DeKTpudecKast IpOBOJMMOCTD PA3IMYHBIX
15 BEILIECTB. DJIEKTPUUECKUI TOK B METaJlIaX.
CBepXIpoOBOIMMOCTH
DNEeKTPUUECKU TOK B paCTBOpaxX M pacriaBax
16 ANEKTPOJIUTOB. 3aKoHbI Dapajes s
ANEKTPOJIN3A
‘ 17 DnekTpuyeckuil Tok B razax. [lnazma
18 DneKTpuYecKuil TOK B BakyyMme. BakyymHble
prOOpbI
‘ 19 DNEeKTpUYECKUil TOK B HOTYIPOBOJHUKAX
20 [TomynpoBOTHUKOBBIE TPUOOPEI
B3anMoieiicTBrE€ TOCTOSTHHBIX MAarHUTOB H
21 MIPOBOJTHUKOB ¢ TOKOM. MarHuTHOE ToJIe.
I'mnoreza Ammnepa
Bexrop MaruutHON nHAYKIUU. [IpyuHnun
22 CYTIEPIIO3UIIMI MarHUTHBIX moJei. JInaum
MarHUTHOW WHIYKIIA
93 MarHuTHO€ 10Jie MPOBOJAHUKA C TOKOM. OnBIT
Opcrena
24 Cuna Amriepa, e€ HamnpaBJICHHE U MOJTYJIb
25 Pemenue 3amau
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[Ipumenenue 3akoHa Ammepa.

26 1
DNeKTPOU3MepUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBJIE€HUE U MOTYJIb.

27 JIBroKeHre 3apsHKEHHON YacTHITBI B 1
OJIHOPOIHOM MarHUTHOM I10JIe

28 Pemenwue 3amau 1

29 Pabota cunbl Jlopennia 1

30 Pewenue 3amau 1

31 MarauTHO€E 1oJI€ B BELIECTBE. 1
deppoMarHeTHKy, rmapa- u JMaMarHeTHKU

39 OcHoBHbIE CBOICTBA (heppOMarHeTUKOB. 1
[Ipumenenue heppoMarHeTUKOB

33 Pemenwue 3ama4 mo Teme "MarauTtHoe 1oJie" 1

34 Pemenue 3amay mo reme "MaraurtHoe moe" 1

35 SIBNeHME HNEKTPOMArHUTHOM WHIYKIIUH. 1
[ToTok BekTOpa MArHUTHOW MHAYKIIUU

36 OC uaayKIun 1

37 3aKoH 3JEKTpOMarHuTHOW nHaykuuu dapanes 1

38 Buxpesoe anexrpuueckoe none. Toku Dyko 1

39 BJIC MHAYKINU B IBHKYIIUXCS TPOBOTHUKAX 1

40 Pemenue 3amau 1

41 [TpaBumno Jlenia 1

42 WNunykruBHoCTh. KaTylka MHAYKTUBHOCTH B 1
L[ENU TTOCTOSIHHOTO TOKa

43 SAsnenue camounaykiuu. IC 1
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CaMOUHIYKIIHH

44 DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM. 1
DNEeKTPOMarHuTHOE 1OoJIe

45 Pemrenue 3amau 1

46 O060011IeHre ¥ cucTeEMaTh3alus 3HaHUH 110 1
Teme "DIeKTpoJuHaMHUKA"

47 KonTponbhas padota no teme 1 1
"DnexTpoauHaMuka"

48 Konebartenbnas cuctema. CBoOOAHBIE 1
KoJiebanus1. ['apMoHuyeckue KoaebaHus

49 Kunemarnyeckoe u JUHAMUYECKOE OMUCAHHE 1
KoJ1e0aTeNbHbBIX TBUKCHHMA
DHepreTuveckoe onucanue. BeiBos

50 JTUHAMUAYECKOTO OMUCAHUS TAPMOHHYECKUX 1
KoJe0aHui U3 UX YHEPTEeTHUECKOTO U
KMHEMATUYECKOIO ONUCaHUs

51 Awmruntynaa u asza konebanuit 1
Ilepuon n yacrora kosnebanuit. [leproa manbix

59 CBOOOIHBIX KOJIEOaHNUN MAaTEMAaTUYECKOTO 1
MasTHHKA. [lepro cBOOOIHBIX KoJIeOaHu
MPY>KUHHOTO MasITHUKA

53 3aryxaromue koneOaHus. BelHyXIeHHBIC 1
kosebanus. PezoHanc

54 ABTOKOJICOaHUS 1

95 Pemenue 3amau 1

56 VYpoxk-koHpepenuus "MexaHnueckue 1
KoJie0aHUs B MY3bIKQIbHBIX HHCTPYMEHTaX"
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O060011eHrEe ¥ cucTeMaTh3aluus 3HaHUH 110

> teMe "MexaHuueckue KoneOaHus"

58 DNEeKTPOMarHUTHHIE KOJICOAHHUS.
KonebaTenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUIMTYIBI 3apsiia

59 KOHJICHCATOpa C aMIUTUTY/IOW CHJIBI TOKA B
K0J1e0aTeIbHOM KOHTYpE

60 3aKOH COXpaHEHHsI SHEPTUU B UI€aTbHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxarolue JIeKTPOMarHuTHbIe KOIeOaHusl.

61 BrinykaeHHbIE 37IEKTPOMAarHUTHBIC
KoseOaHus

62 [Tepemennsblii TOK. Pe3uctop u KoHIEHCaTOp B
[ETH TEPEMEHHOT0 TOKa

63 Karyiika HHIyKTHBHOCTH B TIETTH
MIEPEMEHHOTO TOKa

64 3akoH OMa 1Sl 3JIEKTPUYECKOHN 1enu
NEPEMEHHOT0 TOKa
MOUIHOCTH MTePEeMEHHOT0 TOKa. AMIUTHTYTHOE

65 W JICUCTBYIOIICE 3HAUCHUE CHITBI TOKA U
HaMPsHKEHUS

66 Pe3onanc B anekTpudeckoil menu

67 Pemenue 3amau
Wneansubiif Tpancgopmatop. [Ipoussoactso,

68 repenavya v moTpedIieHre JEKTPUICCKON
SHEPTUU

69 DKOJIOTUYECKHE PUCKU TIPU TIPOU3BOJICTBE
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anekTposHepruu. KynbTypa ucnoiab3oBaHus
AJIEKTPOIHEPTHH B MMOBCEAHEBHOMN KU3HU

70 Pemenue 3amau

71 Pewenne 3anau

79 O060011eHrEe ¥ cucTeEMaTH3aluus 3HaHUH 110
TeMe "DIeKTpOMarHuTHBIE KoseOaHus"

73 Mexannyeckue BOIHbL. XapaKTepUCTUKHU
MEXaHHYECKUX BOJH

74 CBoiicTBa MEXaHUYECKUX BOJIH

75 3ByK. XapaKTepUCTUKH 3ByKa

76 NndpasByk u ynprpassyk. [llymoBoe
3arpsi3HEHUE OKPYIKAIOMIEH cpebl

177 Pemenue 3amau

78 DNeKTpOMarHUTHEIE BOJHBL. M3mydeHme
AJIEKTPOMArHUTHBIX BOJTH

79 DHeprus MeKTPOMarHuTHBIX BoJH. CBOMCTBa
ANEKTPOMArHUTHBIX BOJH
[IIkasa 3JIeKTPOMAarHUTHBIX BOJTH.

80 [IpuMeHeHne IeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY
[TpuHIMITBI PaTUOCBSI3U U TEICBUICHHS.

81 Pamuomnokarus. DJIeKTpOMarHuTHOE
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl

82 Kontponbras padota mo teme "Konebanus u
BOJIHBI"

83 Caert. 3aKOH IPSIMOJIMHENHOTO

pacrpoCcTpaHeHHs CBETa
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Pemenne 3a1a4 Ha IPUMCHCHUEC 3aKOHA

84 MPSIMOJIMHEHHOTO PaclpOCTPaHEeHUsI CBETa

85 Ortpaxenue cBera. [Lnockoe 3epkaino.
Cdepuueckoe 3epkano
[Ipenomiienue cBeTa. AGCOMIOTHBIN U

86 OTHOCUTEJIbHBIN TTOKA3aTeNb MPEIOMIICHUS.
[Tonnoe BHyTpeHHEe oTpaxeHnue. IIpenenpHblil
yroJI TOJIHOTO BHYTPEHHETO OTPaKEHUS

87 Pemrenue 3a1au Ha mprUMEHEHUE 3aKOHOB
OTpPaXEHUS U MPETOMIICHHUS CBETA

88 Xon nydeit B npusMme. Jlucnepcus cBera.
CrnoxxHbIid cocTaB Oenoro cera. L{Bet

89 JInna3pl. @OKYCHOE PAaCCTOSTHUE U ONITHYECKAS
CHJIa JIMH3BI

90 [TocTpoenne n300paxkeHuil B IMH3aX U UX
cUCTEMax. Y BEJIMYECHHE JINH3bI

01 Pemenue 3a1a4 Ha MOCTPOCHHUE N300pAKEHUIH,
MOJIy4a€MBbIX C TOMOILBIO JINH3

92 I'ma3 kak onTuyeckas cCucTeMa

93 Pemenue 3anau. [lpenens npuMeHMMOCTH
F€OMETPUUYECKON ONTUKHU

94 CKOpOCTh CBETA U METO/Ibl €€ U3MEPEHUS

95 Jlucriepcust cBeta

96 Wutepdepennus ceera

97 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
Ha0JI0/IeHNsI MAKCUMYMOB U MUHUMYMOB

98 Pemenue 3amau
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99 [Ipumenenue natephepeHIun

100 Hudpakmus cBeta 1

101 Judpakuronnas peméTka. Y cioBue 1
HaOII0/ICHUS TJIABHBIX MAaKCUMYMOB

102 Pemenue 3amau 1

103 [TonepeuHocTh cBETOBBIX BOJH. [lonspuzamus 1
cBeTa

104 Pewenue 3amau 1

105 CBeToBbI€ SBJICHUS B IPUPOJIE

106 O00011IeHrEe ¥ cUcTeEMaTU3alus 3HaHUHI 110 1
Teme "Ontuka"

107 KonTtponbHast pabora o Teme «OnTHKa» 1 1

I'paHuUIBI MPUMEHUMOCTH KJIACCHYECKOMN
108 MEXaHUKHU. 3aKOHBI 3JICKTPOTUHAMUKH U 1
MPUHIIAI OTHOCUTEILHOCTH

[Toctynatel cnennaibHOM TEOPUHN
OTHOCHUTEJILHOCTH

109

[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[IpeobpaszoBanus Jlopenna. YcinoBue

110 NpUIUHHOCTH. OTHOCUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMe]ICHUE BPEMEHU U
COKpallleHHEe JUTUHBI

111 OHeprust ¥ UMIYJIbC PENSTUBACTCKON
YaCTHUIBI

CBs3b MACCBhI C SHEPTUEH U UMITYJIBCOM

112
PENATUBUCTCKOMN YaCTULBL. DHEPIHsl TOKOS

113 PaBHOBECHOE TEIIOBOE U3ITyUEHUE 1
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114 3akoH cMelenus Buna

115 I'unoresza M. I1nanka o kBantax. @OTOHBI

116 DHeprusi U UMIyJbc poToHa

117 ®otordpdext. Onpitet A. I'. Cronerosa. 1
3akonbl Gpororpdexra

118 Ypasaenue DitamTeitHa 11 poTodrddexra. 1
"Kpacnas rpanuma" ¢pororddexra

119 JaBnenue cera. Onwithl [1. H. JIeOenepa 1

120 BoJiHOBEIE CBOICTBA YaCTHII
Bounnbl ne bpoiina. [{nuna Bosiabl ae bpoins u

121 pas3Mepsl 001aCTH JTOKATU3alNU ABMKYIIEHCs 1
JACTHIIBI

122 KopnyckynspHO-BOITHOBOM Ayalln3m

123 Judpakius >JIeKTpOHOB Ha KPUCTAIUIAX
Crenunduka u3smMepeHuit B MUKPOMHDPE.

124 CooTHollIeHNs HEOTPeAENEHHOCTEN 1
I'eiizenOepra

125 Pemenue rpaduueckux 3agau 1

126 Pemenue pacuéTHbIX 3a71a4 1

127 KonrtponbHas padora no remam: "OCHOBBI 1 1
CTO", "KopnyckysspHO-BOJIHOBOH yanu3m"

128 OMBITHI 11O UCCIICOBAHUIO CTPOCHUS aTOMA. 1
[TmanerapHast mozenb atroma Pesepdopna

129 IToctynarel bopa 1

130 Bunel cniektpoB. CrieKTp YpOBHEUM SHEPTUU 1
aToMma BOI0po/ia
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CroHTa"HHoe U BBIHYXXJICHHOC N3JIYUCHUC
CBE€Ta

132 Jlazep 1

131

Hyxnonnas monens sipa ['eiizenOepra-
133 WBaneHko. 3apsi 1 MacCOBOE YHCIIO spa. 1
H3oTonel. PagnoakTMBHOCTH

3aKkoH paguoakTUBHOIO pacnaaa. CBoiicTBa
134 MOHHU3UPYIOUIET0 U3Iy4eHus. Brnusnue

PAAOAKTUBHOCTH HA KMBBIC OPraHU3MBI.
Jlosumerpus

DOHeprust CBA3M HYKJIOHOB B sizipe. SlnepHble

cuibl. Jledext maccel sapa. SAnepHble

135 peakuuu. SnepHsie peakTopsl. [IpoGiembl
YIPaBISEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIEeKThI Pa3BUTHSI sIEPHON

SHEPreTUKHU

Mertoapbl perucTpaluuu U UCCIEA0BAHUS
3JeMEHTapHbIX YacTull. DyHIaMEeHTAIbHbIE
136 B3anMOJICHCTBHs. baproHbI, ME30HBI U 1
nentonsl. [IpencraBnenue o CtangapTHOM
Mojenu. KBapk-riatooHHas MOJENb aJJpOHOB

dusnka 3a npenenamu CTaHIapTHON MOJIEIH.
137 Témuast MaTepust U TEMHAs! SHEPTHUSL. 1
EnunctBO uznueckoil kKapTuHbI MHUpa

138 OTaIbl Pa3sBUTHUA aCTPOHOMUHU. 3HaucHUE

aCTPOHOMUU

[IpMeHUMOCTh 3aKOHOB (PU3UKHU IS

139
00BSICHEHUS TPUPOIBI KOCMHUYECKHUX
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00BeKTOB. MeTOIbI aCTPOHOMUYECKHIX
HUCCIIEIOBAHUN

CoBpeMEHHBIE ONITHYECKHE TEJIECKOIIBI,
140 pPaguoTEeNeCKOIbl, BHEaTMOChepHas 1
aCTPOHOMUS

141 Bun 3Bé3an0ro Heb6a. Co3Besnusi, spKue

3Bé3I[I)I, IIJIaHETHhI, UX BUIUMOC IBUKCHUC

Conneunas cucrema. Connue. CosiHeuHas

142 akTUBHOCTb. Mlcrounuk sHepruu CosiHua U 1
3BE3]
3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTUKH.

143 JlnarpamMma "crieKTpajabHBIN KIacc — 1
CBETUMOCTB"

144 3Be3abI IIIaBHOM IT0CIIEN0BATEILHOCTH 1

Buytpennee crpoenue 38E31. CoBpeMeHHbIE
145 MIPEJICTaBICHUS O MTPOUCXOKICHUHN H
sBomtoruu CONHIA 1 3BE3/1. DTalbl )KU3HU

3BE3]T

146 Muneunsiii [1yre — Hama I'anaktuka. Tumsl
rajJlakTuK. YEpHBIE ABIPHI B s1/Ipax rajJakTHK

Bcenennas. Pacmmmpenne Beenennoil. 3akoH

147 Xab60ma. Teopust bonbioro B3pbIBa. 1
PenukroBoe u3inyueHue

148 MacmrabHas cTpykrypa Beenennoil.
MeraranakTuka

149 Hepeménnsie npobieMbl acTpOHOMUHT

150 du3nyecKuil NPakTUKYM 10 TEME 1 1
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"UccneqoBaHnue MarHUTHOI'O ITOJIA
HOCTOSTHHEIX MaruutoB' ninn "UcciaenoBanue
CBOWCTB (peppOMarHeTUKOB" WIH
"UccnenoBanue ASHCTBHS ITIOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKoM"

®uznueckuil NpakTUKyM o reme "M3mepenue
cuibl Amniepa" win "M3yueHue 3aBUCUMOCTH
151 cwiIbl AMriepa OT CHJIbI TOKA" Win 1 1
"OnpeneneHre MarHUTHOM MHAYKLIUY Ha
OCHOBE U3MepeHHUsl cuibl Amnepa”

®u3nuecKuil IPAKTUKYM IO TEME

152 "HccnenoBaHue siBJICHUS 3JIEKTPOMArHuTHOM

uHaykuun" win "OnpeneneHue UHIyKIUU

BHUXPEBOI'0 MAarHUTHOT'O MOJs"

Pu3nUeCcKUil IPAKTUKYM 110 TEME

153 "UccnenoBanue sSBIE€HUS CAMOMHIYKINU'" WIH
"COopka MOJIENIH AJEKTPOMArHUTHOTO

reHeparopa"

dusnyeckuil npakTukyM 1o teme "M3mepenue
154 Meprojia CBOOOTHBIX KOJICOAHHUI HUTSHOTO U 1 1

MPYXUHHOTO MasiTHUKOB"

Pu3nYeCcKUil NPAKTUKYM IO TEME
155 "IIpeoOpa3oBaHue SHEPTHH B MIPYKUHHOM 1 1
MasiTHUKe"

Pu3nYeCcKUil NPAKTUKYM IO TEME
156 "HccnenoBanue nepeMeHHOro TOKa yepes
MOCJIEI0BATENbHO COEIMHEHHBIE KOHAEHCATOP,

KaTywKky u pesucrop” win "MccnenoBanue
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paboThl ICTOYHUKOB CBETA B LIETIN
MepEeMEHHOro Toka"

®u3nYecKuil MpakTUKyM 1o teme "M3ydenue

157
MapaMeTpoOB 3BYKOBOM BOJIHBI"

duznyeckuil npakTukym 1o teme "M3mepenue
158 [IOKa3aTesl MPeIoMIIeHHs CTeKIa" uin
"[lonyyeHne n300paxxeHus B CUCTEME U3

IJIOCKOTO 3€pKajia v JIMH3bI"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
159 paccTosiHus OT BellecTBa (Ha IpUMepe 1 1
xuakux auH3)" win "M3Mepenne GoKycHOTro
paccTosIHUS PacCeUBAIOIIUX JIUH3"

@uU3NYECKU NPAKTUKYM I10 TEME
160 "HaOmonenne nudpakmuu, HTEpHEpSHIINH U 1 1
noJisipu3anuu ceera”

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"OnpeneneHne UMITYJIbCa U SJHEPTUH

161 PENATUBUCTCKUX YacTull (1o ¢poTorpadusim 1 1
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
mose)"

dusnyeckuil npakTukym 1o teme "M3mepenue
nocTostHHOM [litaHka Ha OCHOBE UCCIEN0BaHUSA

162 dorordpdexra” wim "MccnenoBanue 1 1
3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOIHUOL OT
HarpsoKeHns"

163 @u3NYECKU MPAKTUKYM 110 TEME

"UccnenoBanue cuekTpa pa3peskeHHOTo
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aTOMapHOT'0 BOJIOPOJa M K3MEPEHUE
noctostHHOW Punbepra"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanne painoakTUBHOTO (hOHA C
KCIMOJIb30BaHueM fo3umMeTpa" unu "U3yuenue
norjoueHus 6erTa-yacTull amoMuHueM"

164

@uU3NYECKU IPAKTUKYM 110 TEME
"Habaronenus 38€30H0T0 HEOaA
HEBOOPY>KEHHBIM TJIa30M C HUCIOIb30BAHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUHN IS

165 OTpe/IeIICHUS TOJIOKEHUS HEOSCHBIX 00BEKTOB 1 1
Ha KOHKPETHYIO 1aTy: OCHOBHBIE CO3BE3IUs
CeBepHOTro Modymapus u sipKue 3BE3bI" UITN
"HaGmtonenus B reneckon JIyHbl, TUTaHeT,
TYMaHHOCTEH M 3BE3HBIX CKOTLICHUM"

O0001IeHre U cucTeMaTh3anus 3HaHuii. Pois
166 (U3HUKN ¥ aCTPOHOMHH B SKOHOMHYECKOH,

TEXHOJIOTHYECKOM, COITTATEHON 1 dTUYECKOMN
cdhepax IeaTenTbHOCTH YeI0OBEKa

O6o00uienue u cucteMaTu3anus 3Hanuil. Posp
167 U MecTO (PU3MKH U aCTPOHOMHUU B 1
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

O0001Ienne ¥ cucTeMaTH3amnus 3HaHui. Pois

¢busnveckoit Teopuu B HopMUpOBaAHUH

168 MPECTaBICHUN 0 (PU3NYECKON KapTHHE MUDA,
MECTO (U3UUECKON KapTHHBI MUPA B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX

MPEJICTaBICHUN O IPUPOJIE




© MAQY I'mmua3ust Ne 86. Pagouasi mporpamma y4eGHOro mpeaMera
«®u3nka (yriayoJeHHslii yposenb) 10-11 kmaccb»

169 O060011eHrEe ¥ cucTeMaTh3aluus 3HaHUH 110 1
TeMme "Kunemaruka"
170 O060011eHrEe ¥ cucTeMaTh3auus 3HaHUH 110 1

TeMme "Kunematuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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