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MNOACHUTEJIBHASA 3AIINCKA

ITporpaMMa 1o @Qu3uke Ha YpOBHE CpeaHEro oOuero o0pa3oBaHus
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUMH U TpPEOOBAHUH K pe3ysibTaTaM OCBOECHMS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeacraBieHHsix B ®I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabouelt mporpammbl BocnuTanus u KoHnenmmm
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoli  denepanun, — peaqu3yOIIMX  OCHOBHBbIE  OOpa3oBaTelIbHBIC
IPOrPaMMBlI.

[Tporpamma no ¢usuke onpeaenser 00s13aTebHOE MPEIMETHOE COJEpKaHuE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEILHOCTh U3YUEHHUSI TEM U Pa3JieoB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluxcs.
[IporpamMma mo ¢u3uke Aa€T MpeACTaBICHUE O LENAX, COACpPXKaHUH, OO0IIen
cTpateruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYAIOIIUXCS CpEICTBaMU
yuebHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS IO3BOJISIET PEalU30BaTh
3aJ1a4i Npo¢eCCUOHATBHOW OPUEHTAlLlMU, HAIPABJIECHO HAa CO3/laHUE YCIOBUM I
NPOSIBIICHUS] CBOMX HWHTEIICKTYyalbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHs O0pa3oBaHUSA B
OpraHM3anusax MNpoecCUOHATBLHOrO 00pa3oBaHUS 10 Pa3iIUYHbIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIELIMATIBHOCTSIM.

B nporpamme mno (Qusuke ONpenensroTcs IUIAHUPYEMBIE pEe3yJbTaThl
OCBOEHUS Kypca (PM3MKH Ha YPOBHE CPEAHETO OOIIero 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yrioyOn€HHoM  ypoBHe).  Hayuno-
METOJI0JIOTUYECKOM OCHOBOW [UIsl pa3pabOTKM TpeOOBaHMN K JIMYHOCTHBIM,
METANpeIMETHBIM U TPEAMETHBIM pe3yJjbTaTaM OOy4YarolUuXCsl, OCBOMBLIMX
nporpaMMy 1o (u3MKe Ha YpPOBHE CpenHero obmero oOpa3oBaHHs Ha
yrIyONIEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[TporpamMma no pusmKe BKIIOYAET:

IUIAHUPYEMBIE PpEe3yJibTaTbl OCBOEHUS Kypca (U3MKUM Ha YriyOaéHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIbTATHI 110 roj1aM 00y4EHNUS;

coJiepkanue yueoHoro npeamera « Pu3nka» Mo rojgam o0ydeHHsl.

[IporpaMma mo ¢u3uke HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCIIOJIb30BaHa YUUTENAMHU (PU3HUKH JIJIs1 COCTABJIEHMSI CBOMX pab04YMX IIPOrpaMMm.

ITporpaMMa no u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUMUTENEH U
IOPEIOCTABISAECT BO3MOXKHOCTH I peaIM3alUd Pa3IUYHbIX METOJUYECKHUX
MOJIXOJOB K MpenoAaBaHUi0 (U3MKH Ha YriayOJEHHOM YpOBHE MpPH YCJIOBUU
COXpaHEHHUs 00s3aTeNbHOM YaCTH COACPKAHUSI Kypca.



dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAasl B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoieM mupe. LLkonpHbI Kype GU3HKH — cCTEeMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MIPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexkaT B OCHOBE IIPOLIECCOB U SIBICHHUW, M3y4yaeMbIX XuUMUEH, Ouosoruei,
busnueckoir reorpadueir u actpoHommer. Vcmonp30BaHWE W AKTUBHOE
npUMeHeHrne (U3UYECKUX 3HAHUM Ompenenusio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCa, IMOJIyY€HHsI HOBBIX MAaTE€pHAJIOB C 3aJlaHHbIMM cBoWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromerocs, B (opMHUpoBaHHE YMEHUI MPUMEHSATh HAyYHBIN
METO/I TIO3HAHUS TP BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIETOBAHUIA.

B ocHOBY kypca (pu3nku Ha ypoBHE CpeiHEro o01ero oopazoBaHusl MOJI0KEH
psa uaeH, KOTOpble MOXKHO PacCMAaTPUBATh KaK MIPUHIIMIIBI €70 MOCTPOECHMUS.

Hoea uyenocmunocmu. B COOTBETCTBHM C HEM KypC SBIIIETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOTPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTcCTBUM C HEWl Marepual Kypca (DU3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymmm B Kypce sBisercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuszanusi NpeanoyiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO NOTeHIMana (U3MYECKON HAyKH, OCMBICIEHHE CBS3M pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM oOOWIECTBa, a TaKXkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJOTHYECKUMH MTPOOIEMaAMHU.

Hoen npuxnaonon nanpaenennocmu. Kypc ¢usuku yriay0nEHHOTO ypoBHs
IPEIoJIaraeT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTHYECKHX
INPUJIOKEHUH W3YYEHHBIX TEOpUM M 3akoHOB. Ilpu 3TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA U COBPEMEHHBIE TEXHHUYECKHE YCTPONCTBa, H
TE€XHOJIOTHH.

Hoen 3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX HKOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKM U TEXHOJOIHH, a TakkKe 00CYyXICHUA
npo6JieM palMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHnue cofiep>kanusi MPOTPaMMBI 1O (GU3HKE JTOHKHO OBITH TTOCTPOCHO Ha
IOPUHLIAIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s pusnku peanuzanus 3THUX
IPUHLIAIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITEIbHOTO AKCIIEPUMEHTA KaK
IOCTOSIHHO JIeHCTBYIOIIEro (¢akropa ydeOHoro mnpouecca. i yrayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOIO YYEHHUYECKOTO 3KCIEPHUMEHTA,



BKJIIOYAIOLIETO (PpOHTANIbHBIE YYEHHYECKHE OMNBITHl MPU H3YYEHHH HOBOTO
MmaTepuana, JaboparopHbie paboTel U pabOTHl MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3zanudd (PU3MYECKOro TpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoauTcs au60 B koHIe 10 u 11 kmaccos, mubo mocie nepBoro u
BTOPOTO TMOJIYTOAMM B KaXIOM H3 JTHX KiaccoB. Bropoit cmocod — 3T0
uHTErpanuss padoT TPaKTUKyMa B CHCTEMYy JabOpaTOpPHBIX paboT, KOTOPHIC
IpOBOASATCS B Mpolecce u3ydeHus paszzgena (temsl). [Ipu 3tom mon pabotamu
IPAKTUKyMa IIOHMMAETCSl CaMOCTOATEIbHOE MCCIIEA0BAaHUE, KOTOPOE MPOBOAUTCA
110 PYKOBOJICTBY CBEPHYTOT'0, 0000IIEHHOTO BUAa 0€3 MOMAaroBOi HHCTPYKIUH.

B nporpamme 1o (¢u3Mke cucTeEMa YYEHHUYECKOIO HSKCIEPUMEHTa,
71a00paTOpHBIX pabOT M MpakTUKyMa MpeJCTaBieHa €IWHBIM TepeuHeMm. Bridop
TEMATUKU U1 3TUX BUAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpPOLECca UCXOAS U3 OCOOEHHOCTEN MOYPOUYHOIO
IUIAHUPOBAaHMsI U OCHallleHus kaOuHera Qusuku. Ilpm sTom oOecneumBaercs
OBJIaJicHUEe OOYyYaIOUUMHUCS YMEHUSAMH TMPOBOJUTH TNPSIMbIE U KOCBEHHBIC
U3MEPEHHs], UCCIEeNOBAaHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbuioe BHUMaHHE YAENAETCS PELIEHUI0 PAcUETHBIX M KAayeCTBEHHBIX
3anad. IIpu 3TOM A pacy€THBIX 3aa4 IPUOPUTETOM SBIIAIOTCS 33Ja4M C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3NUECKON MOJEINbI0, MO3BOJSIONINE TPUMEHSTD
U3yYEHHbIE 3aKOHbl W 3aKOHOMEPHOCTH KakK W3 OJHOrO pasjena Kypca, Tak U
UHTETPUPYs PUMEHEHUE 3HAaHUM M3 PasHbIX pa3fenoB. [l KauecTBEHHBIX 3ajad
OPUOPUTETOM SIBJIIIOTCA 3aJaHusl Ha OOBSICHEHHE/TIpEeNCKa3aHUE IPOTEKAHUs
(u3nyecKuX SBJICHUNA U MPOLIECCOB B OKPYXKAIOIIEH XKU3HHU, TpeOyrolue BbIOOpa
buznyecKoil MOAeNu A CUTYalllu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanumsmu DPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIEUEHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTrO
YPOBHS Ha YPOBHE CPEIHET0 O0IIEro 00pa30BaHUs TOJKEH U3Y4aThCs B YCIOBUIX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
nabopaTopHoe 0O0OpyJOBaHUE ISl BBIMIOJHEHUS YKa3aHHBIX B TPOrpaMMe IO
¢u3rMKe yYEeHHYECKHX OIBITOB, Ja0OPATOPHBIX padOT M paboT MpaKkTUKyMa, a
TaK)Ke IEMOHCTPAaLlMOHHOE 000pYy10BaHUE.

JleMoHCTpallMOHHOE  000pyJoBaHHEe (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U  OOECHEYMBAET TOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (U3HKE KIIOUYEBBIX JIEMOHCTpAaIUil asis
UCCIIEIOBAHMSI  M3YyYaeMbIX SIBICHMH M  IPOLECCOB, SMIHUPUYECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHME [UJIsl YYEHHYECKUX MPAKTHUUECKUX paboT
dopMupyeTcss B BHAEC TEMaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére



OJIHOTO KOMILJICKTa Ha JBYX OOyYaroIMXCs. TeMaTHYeCKHe KOMIUICKTHI
7a060paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOPHi.

OCHOBHBIMHU TIETISIMU U3Y4CHUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

dopMUpOBaHHEe UHTEpeca H CTPEMJICHHS OOYy4alomMxcs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTyaJlbHBIX M  TBOPYECKHX
CIOCOOHOCTEH;

pa3BHUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHHWSA W (popMHpOBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

(GbopMUpPOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3ysibTaTa M3Y4YCHHS OCHOB
CTpOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHre YMEHUI OOBSCHATH SBICHUS C UCIOJIb30BaHUEM (PH3UIECKIX
3HAHWU U HAYYHBIX JI0KA3aTEIbCTB;

(dbopMUpOBaHHWE NPEIACTABICHUA O POAM (DHU3UKKA IS Pa3BUTHSA JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEICTaBICHWA O  BO3MOXHBIX  cdepax  Oymymiei
po(heCCHOHANTLHON  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOATOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTHKEHHE ATUX Ieed 00eCIeuyrnBaeTCs PEIICHHEM CICAYIONINX 3aJad B
mporiecce n3ydeHus Kypca GU3NKy Ha ypPOBHE CPETHETO 00IIero oOpa3oBaHMUs:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMX (HU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHSAX,  BKJIIOYAas  MEXaHUKy,  MOJEKYJISpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHWE YMEHUH MPUMEHATH TEOPETUUCCKIE 3HAHUS 11 OOBSICHECHUS
(GU3HYECKUX SBJICHUW B MPUPOAC WM JUIS TPUHATHS MPAKTHYCCKHX PEIICHUN B
MIOBCETHEBHOH JKU3HH,

OCBOCHHE CIIOCOOOB pEIICHHUS PA3NMUYHBIX 3aJad C SBHO 3aJlaHHOM
duznyeckoil Monenblo, 3a4ay, MOJAPa3yMEBAIOUINX CAMOCTOSITEIbHOE CO3/IaHue
du3MYeCKO MOJCIM, aJeKBaTHOW YCJIOBHSAM 3aJadd, B TOM 4HCIE 3ajad
WH)XKCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIMIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSTCIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GuU3MYECKUX  OKCICPUMEHTOB, aHajW3a W HMHTEpPIpeTanud WHPOpPMAIIUH,
oTpeieNieHus JOCTOBEPHOCTH MOJIyYEHHOTO Pe3yibTara;

CO3MIaHHME YCIOBHMA IS PAa3BUTUS YMEHUH TMPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPUYECKOH J1eATETHHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCuOHATHHOU A TEIIBHOCTH, CBI3aHHON
¢ (pU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrmyOnéHHBIN ypOBEHb
u3ydyeHus: yuyeOHoro mnpenmera «®Duszuka» Ha ypoOBHE CpeaHEero oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIUMHUCS, [UIAHUPYIOIIUMHU MPOJIOJKEHUE
0o0pa30BaHMs MO CHEIHATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOduIIs.

Ha u3yuenue pusuku (yrmyOn€HHBIH YPOBEHb) Ha YPOBHE CPEIHETO OOLIETo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENIEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHMTENb J€JdaeT BbIOOp
IpOBEJCHUS J1a0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAMBHUIYaTIbHBIX
0COOEHHOCTEH 00yJarOIUXCS.



COJEPKXAHME OBYUYEHUA
10 KITACC

Paznen 1. HayuHnbiii MeTOA O3HAHUSA PUPOBI.

®duszrka — pyHnaMeHTalbHas Hayka o npupojae. HayuHslil MeTo1 mo3HaHus U
METO/Ibl UCCIIEI0BAHUS (PUBUUECKUX SIBJICHUU.

DKCHEpUMEHT M TEOpUsl B Mpollecce Mo3HaHus npuponbl. Habmionenue u
IKCIIEPUMEHT B (DU3HKE.

CrocoOb1  m3Mepennsi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE W IHU(POBEIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3Mepenuit  (usmyeckux  BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue (PU3NIECKUX SBJICHUA U MPOIECCOB (MaTepuaabHas TOYKA,
abCOMIOTHO TBEPIOE TENIO, HCANbHAS KUAKOCTh, HIACAIBHBIA Ta3, TOYCYHBIN
3apsan). ['unoresa. @usznueckuii 3aKoH, TpaHuUllbl ero npuMeHuMoctu. dusnyeckas
TEOPUS.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYYHOW KapTHUHBI
MUpA, B IPAKTUYECKOU JIEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHne cuiibl TOKa W HANPSXKEHUS B LEMU MOCTOSHHOTO TOKA TMPH
MOMOIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX IPUOOPOB.

3HakoMcTBO ¢ nudpoBoil Jaboparopueit mo ¢usuke. [Ipumepsr n3MepeHus
(U3UYECKUX BEIMYWH TIPH MIOMOIIM KOMIIBIOTEPHBIX JATYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOTO JBUKEHHS.
Cucrema otcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepualibHOW TOYKHM, €ro MPOEKIMM HAa OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemelienre, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTb) M
YCKOPEHHE MAaTEepUaNIbHOW TOYKH, MX NPOEKIMHU HA OCH CUCTEMbl KOOPAHUHAT.
ClioxeHue nepemMenieHuil U CI0KEHNE CKOPOCTE.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPSIMOJIMHENHOE IBH>)KEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MAaTEPUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOomHOe manmeHue. YcCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOT0 MO/ YrjoM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHHS] MaTEpUAIbHON TOYKH OT BPEMEHU U UX IPAPUKH.



KpuBosmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHAas CKOpocTh. llepwon m yacTtoTa oOpaiieHus.
[lenTpocTpeMuUTebHOE (HOPMAJIBHOE), KAacaTelbHOE (TaHT€HIMAIbLHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATbHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHI: CIUIOMETP,
JBWKEHUE CHapsOB, LEMHbIE, IIECTEpEHYAThIE W PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JTH(THI.

Jlemoncmpayuu.

Mopenp cuctemsl OTCYETA, WUIFOCTpALUsd KUHEMATHYECKUX XapaKTePUCTHK
JBH>KECHUS.

Crioco0OblI uccie0BaHusl IBUKEHUI.

WnrocTpanys npeaenbHoro nepexoia i N3BMEpEHNe MITHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HabGmronenne aBmkeHus Ttena, OPOLIEHHOTO MOJA YIJIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOl CKOPOCTH B PELYKTOPE.

CpaBHEeHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OJHOTO M TOTO XK€
TeJIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

N3yueHre HEpaBHOMEPHOTO ABMIKECHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne ycKOpeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUKEHHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM
JIBH)KECHUU.

WU3mepenne  yckopeHUss ~ CBOOOJHOTO  mafeHUst  (PEKOMEHJIOBAHO
UCIIOJIb30BaHue IUPPOBOI TabOpaTopum).

W3ydyenue fABMKEHUs Tena, OpOIIEHHOTO ropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSMOMl MPONOPUUMOHAIBHONW 3aBHCHMOCTH MEXAY JaJbHOCTBIO
noJIETa U HAa4aJIbHOM CKOPOCTBIO TEJIA.

N3yueHne IBHXKEHUS Tella MO OKPYXHOCTH C ITOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TepuoAa OOpalleHusi KOHUYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.

Tema 2. lunamuxa.



[lepBbiii 3akoH Hprotona. MuepumaneHble cuctemsl orcuéra. IIpmHmmn
oTHocuTenpHOCTH ['anunes. HenHepuuanpHble cUCTEMbl OTCUETA (OINpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIUI Cynieprio3uiuy CHIL.

Bropoiu 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUSA. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOU MACCHI.

Cuna tspKkecTu. 3aBUCHMOCTh YCKOPEHMSI CBOOOIHOTO NaJE€HUS OT BBICOTHI
HaJ [OBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckod IMMpOTHL. JIBUXKEHHE
HEOECHBIX TeN U X CIyTHUKOB. 3akoHbl Kerepa. IlepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJIBKEHUS U CUJIa TPEHMS
nokos. Kospduument tpenus. Cuna conmpoTHBICHHS] NMPU ABMKEHUU Tella B
KAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKECHUS.

HMasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMOAIIUITHUKH,
JBUYKEHUE NCKYCCTBEHHBIX CIIyTHHKOB.

Hemoncmpauyuu.

Habmronenue nBuXeHHs TEN B MHEPLMATBHBIX U HEUMHEPIHAIBHBIX CHUCTEMaX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LWJIMHAPOB WM LIapOB Pa3HOM MAacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHHE  PpABHOJEWCTBYIOIIEH  NPHIOXKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLIMAJIIBHON CUCTEME OTCUETA.

PaBeHCTBO cWiI, BOBHUKAIOIIMX B PE3YyJIbTaTe B3aUMOJECUCTBUS TEIL.

N3mMepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IIOKOSI, KAYEHHSI U CKOJIBIKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

W3mepenne paBHOACHCTBYIOUIEH CHJI NP ABHKEHUU OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

ITpoBepka TUIIOTE3Bl O HE3aBHUCHUMOCTH BpPEMEHHU JBHXKEHHUS Opycka IO
HAKJIOHHOM INIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B IPYXUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
JETKui OJIOK.

N3mepenne koddduiiieHTa TpeHus MO BEJIMYMHE YIJI0BOTO Kod(duireHTa
3aBucuMocTu F.,(N).

HccnenoBanue IBHKEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
K03 ULIMEHTOM TpEHHUSI.

W3ydeHne nBUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. IloctymarensHoe W BpaliaTteabHOE JBUKEHUE
TBEpAOro Teiaa. MOMEHT CHJIbI OTHOCUTENBHO OCH BpalleHus. [lnedo cuibl.
CnoxeHune Cil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PEHIETYAThIe KOHCTPYKIIUU.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

HccnenoBanre ycCIIOBHMI paBHOBECHS TBEPAOTO TeJd, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHue KPOHIITENHOB U PAaCUYET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIMAb ONOPBI.

Tema 4. 3akonvt coxpanenus ¢ Mexanuke.

NMnynbec MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopeMa O IBUKEHNUHU LIEHTPA Macc.

NMnynbe CUITbl M UBMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMIlynbca MaTepuanbHOMl Touku. [IpencraBieHne o COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cumel Ha MajioM W Ha KOHEYHOM TmiepemernieHun. [ padudaeckoe
npeacTaBieHne padboThl CHIIBI.

MoniHoCTh CHUJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUN MATEPUAIBHON TOYKH.



[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs 3HEprus.
[ToreHuuanbHass sHEprust ynpyro AeQopMUpOBaHHONU MpyXHUHBL. [loTeHIManbHas
DHEPIus Tela B OJHOPOJHOM IpaBUTALMOHHOM Ioje. lloreHnmanbHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMANbHBIX CHJI C HW3MEHEHHEM MEXaHU4eCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymu s uACadbHOM >KUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpAaHEHUSI MEXaHUYECKON IHEPTHH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHWE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPILIEHUN PabOThI.

B3anmHble npeBpalieHUss KUHETHYECKOM M IMOTEHUMAJIbHOM JYHEPTrUMl IIpHU
JEHUCTBUU Ha TEJO CUJIbI TSYKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHHEe SHEePTHH NPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHne nMnyJiibea Telia o TOPMO3HOMY MYTH.

W3mepenne Ccuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIISI M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs UMITYJIbCA TPU YIIPYTOM B3aUMOJEHCTBUHU.

N3mepeHrne KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY MTYTH.

CpaBHeHHE W3MEHEHUS MOTEHLUAIBHONW YHEPTHH MPYKUHBI C pabOTOM CHJIBI
TPEHUS.

Omnpenenenve paOOTHl CUIIBI TPEHHUS MPH JBIKEHUU Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. MoJgekyJsipuasi Gu3snka u TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJsIpHO-KuHeTnyeckod Tteopun (MKT), ux
onbiTHOE oOocHoBaHue. [uddys3us. bpoyHoBckoe aBmxkeHue. Xapakrep
JIBM)KCHUSI M B3aMMOJICHCTBUS YAaCTHUIL BellecTBa. Monenu CTpOeHHs Tra3oB,
KUIKOCTEH U TBEPABIX Tl M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneid. Macca u pazMepel MoJekya (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObsl e€ u3mepenus. lllkama
temneparyp Llenbcus.

Mogenp uaeanbHOTO raza B MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU: YACTHULIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina tremneparyp Kenbuna). 3akon Jlanbrona. M3onponeccsl B
UJealbHOM Ta3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IPE/ICTaBICHUE U30MPOIIECCOB: U30TEPMA, U30X0pa, U300apa.

CBsi3p  MeXIy [JaBJIE€HHEM U  CPEIHEM  KUHETUYECKOM  3Hepruei
NOCTYIATEJbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJ HJIEATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KMHETUYECKON TEOPUH UICAIbHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpEAHEM
KHMHETHYECKOW 3HEPIHEN MOCTYyNaTeIbHOrO TEIJIOBOrO IBM)KEHHS €€ YaCTHULI.

TexHudecknue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHL: TEPMOMETD,
0apoMeTp, MoTy4eHHe HaHOMATEPHAIOB.

Jlemoncmpayuu.

Mopenu ABUKEHHS 4acTHUL] BEILIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddys3ust sxuaKocTen.

Mopaens onbita llTepha.

[IpuTsrKkeHNE MOJIEKYIL.

Mopenu KpUCTaJUIMYeCKUX PEMIETOK.

Habmonenue u uccnegoBanme H30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre 1mporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXTy TOpSUYEH U XOJIOTHOM BOJOM.

W3yyeHue H30TEpMUYECKOro Ipouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit 1aboparopun).

N3yueHne n30X0pHOro npouecca.

N3yuyenue nzobapHoro npoiecca.

[TpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (TJ]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEeHHHE MapaMeTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CHUCTEMBbl KaK CPEIHHUE 3HAYEHHUsI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHNE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamukd. CamMoONpou3BOJbHAs — peylaKcauus
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopenp HaeanbHOrO rasa B TEPMOJWHAMHKE — CHUCTEMA YpaBHEHUI:
ypaBHeHue MenaeneeBa—Kianeiipona U BbIpaXK€HUE JJIsi BHYTPEHHEW SHEPIUH.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kaslh KOHUEHTPALMs YaCTHILl, BEICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruud OJHOATOMHOTO HJICalIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMuKe. Boruncienue paboTel 1o rpaguky
npoliiecca Ha pV-auarpamme.

Tennmonepenaya  kak  cmoco0  M3MEHEHUS  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMHYECKONH  cucteMbl 0e3  coBepuieHus pabotel.  KouBekius,
TEIUIONPOBOJHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnotrel. TennoéMkocTh Tena. YaenbHas W MOJIIpHAs
TEINIOEMKOCTH BelIeCTBA. YpaBHeHue Manepa. YaenbHas TEIUIOTa CrOpaHus
toruBa. Pacu€r KonmuecTBa TemiaoThl mpu  Teruionepenade. I[lomstue 00
annabaTHOM TIporiecce.

[lepBblii 3aKkOH TepMOAMHAMHUKW. BHyTpeHHsAss »sHeprus. Kosmuectso
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

Bropoil 3akOH TepMOAMHAMHUKH JJisi PAaBHOBECHBIX IMPOLIECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIHT
eIMHCTBEHHAs afanadara. AGCONOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKM JUII  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXKHO TNepeaTh TEIUIOTY OT 0oJiee XOIO0AHOro Tena K Ooyiee HarpeTomy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh MPUPOTHBIX MTPOIIECCOB.

[Tpunnunsl aecTBus TerioBbix MamuH. KIT/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

DKOJIOTUYECKHE ACTEKThl UCIIOIb30BaHUsI TEIJIOBBIX ABUTarenel. TemmoBoe
3arpsi3HEHHE OKPYKAIOLIEH CpeJIbl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIIBHUK,
KOHJUIIMOHEP, AU3EIbHBIM W KapOIOpaTOpHBIM JBUTraTeNH, NapoBas TypOuHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWUIM3aUUs «TEIUIOBBIX» OTXONIOB C
UCIOJIb30BaHUEM TEIIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHMYECKOTO TOIIIUBA AJIs
BBIPAOOTKU «TETUIOBOM» U SJICKTPOIHEPTHH.

Jlemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTtuyeckoM paclIupeHUH.

Bo3nymHoe oraumso.

CpaBHEHHE yAEIIBbHBIX TEIIOEMKOCTEN BELIECTB.



CriocoObI M3MEHEHHSI BHYTPEHHEH SHEPTHH.

HccnenoBanue aguabaTHOro mpoiiecca.

KomnbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxKmuKym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3yueHne B3aMMOCBA3UM DHEPTHUM MENXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUJIKOCTEM.

Tema 3. Azpecamniwie cocmoanus eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarnus. Vcmapenwe u KumeHue. Y aeiabHas
TEIJI0Ta Mapoo0pa30BaHUI.

HacpllieHHbIE W HEHacChIleHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPhl, KX HE3aBUCUMOCTD
0T 00BbEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBICHUS
B JKUJIKOCTH.

BraxxaocTth Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannnueckue u aMmopdHbie Tena. AHM3OTPOIHUS CBOMCTB
kpuctaiuioB. [lmaBieHne W Kpuctaimm3auus. YJIEJIbHAas TEIJIOTAa IUIABICHUS.
Cybnumarwsi.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopmarui.

TemnnoBoe paclUpeHue KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHMM YacTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs TeJl (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHeprun B (Pa3oBbIX Mepexoaax.

VYpaBHeHuUe TeII0Boro OanaHca.

[ToBepxHocTtHOe HaTspKeHHE. K03 (UIHMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie sBnenus. /[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHn4eckrue yCTpOWCTBA UM TEXHOJIOTHUYECKHE TMPOLECCHL:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JTaBJIECHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnbITE C MBUIBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumnsipabie sBiaeHus.

Moaenn HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHUs BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buawr nepopmaruii.

Ha6mronenue manpix gedopmMariuid.

Yuenuueckuit skcnepumenm, nadvopamopmnsie padomuol, npaKMUKyM.

N3yueHune 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIbJA.

N3yueHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne abCOMIOTHOW BIIAXXHOCTHM BO3JyXa M OILIEHKa MacChl MapoB B
NOMEIICHHH.

N3mepenne ko3P dpuiimeHTa noBEpXHOCTHOTO HATSKEHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCMMOCTH  nedopmaruu  pe3smHOBOro oOpasma  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inekmpuueckoe noJe.

OneKkTpu3aluss Tel W €€ MpOsBICHUSA. OJEKTpUYecKuid 3apsa. [Ba Buaa
ANEKTPUYECKUX 3apsaoB. [IpOBOAHUKM, MNHMAJIEKTPUKH U  MHOJYHPOBOAHUKH.
OneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsza.

B3aunmopneiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DIeKTpUYecKoe nojie. Ero AeicTBUE Ha JIEKTPUUYECKUE 3aPsi]Ib.

Hanpspk€anocts  snektpuueckoro  mosd.  [IpoOueiit  3apsin.  Jluaum
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OJHOPOIHOE IEKTPHUECKOE TOJIE.

[IoTeHIHAIBHOCTD 3JIEKTPOCTATHYECKOTO IMOJds. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. lloTeHuumanbHass >HEprust 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenman snexkTpocrarnyeckoro mosist. CBsi3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIMAIOB JUISl DJIEKTPOCTATUYECKOrO TMojds (KaKk OJHOPOAHOrO, TaK U
HEOHOPOIHOTO).

[IpyHLIMT CyNEpNO3ULNN SIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsnga. Ilone paBHOMEepHO 3apspkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOTO Mo 00BbEMy 1miapa. [lose paBHOMEpHO 3apsKEHHOM
OeckoHeYHOW TUIOCKOCTH. KapTWHbI NUHUI HampspDKEHHOCTH JSTHX TOJEH U
HKBUITOTEHIIMAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsI0B.

JusnexTpuku B DJJIEKTPOCTATUYECKOM  TOJIE. Jwusnextpuueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCATOpaA.

[TapamnensHOE coequHeHne KoHAeHcaTopoB. [locienoBarenbHoe cOeMHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHne 3apsyKEHHON YaCTHULIBI B OJJTHOPOIHOM JIEKTPHUUECKOM IIOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTaTHYECKasi 3allUTa, 3a3eMJICHHE JJIEKTPONpHUOOpOB,
KOHJIeHCaTOphl, renepaTop Ban ne I'paada.

Jlemoncmpayuu.

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX MUIACTHH.

Monens anekTpoctaTudeckoro reneparopa (Ban ne I'paada).

[TpOBOJTHUKH B 3JIEKTPUUYECKOM I10JIE.

DnekTpocTaTHyecKas 3aluTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIAAH
IJJACTHH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 3JIeKTPUYECKOr0 OIS 3apsHKEHHOTO0 KOHJIEHCAaTopa.

3apsKa 1 paspsjika KOHIEHcaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

OueHka cuil B3auMOJEHCTBUS 3apsKEHHBIX TEI.

HabGnronenue npeBpallieHus SHEPTUH 3apsKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3ITy4YEHHs CBETOINOAA.

M3yyeHnue npoTeKaHus TOKa B LENH, COAEPKAILENH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanmpspKEeHUs) npu
MOCJIEA0BATEIBHOM COEAUHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtii 31eKmpuiecKuil mox.

Cuina toka. [TocTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 ydacTKa 1Lenu.

DneKTpudecKoe CONPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJIEHUS
OJHOPOJHOTO MPOBOJHHUKA OT €ro JUIMHBI M IUIOWAAY TMOMEPEYHOr0 CEYEHUS.
VY ienpHOE CONPOTUBJIEHUE BEILIECTBA.

[locnenoBaTenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTrBiéHHBIX 3nekTpudeckux 1eneil. [Ipasmma Kupxroda.



Pa6ora snexkrpuyeckoro Toka. 3akoH J[xoymns—Jlenma.

MOMHOCTh 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BhIIEIsSE€Mas Ha
pe3ucTope.

OJIC um BHYTpEeHHEE COINPOTHUBJIIEHHWE HWCTOYHMKA TOKa. 3akoH Owma 1
MOJHOM  (3aMKHYTOM) JJICKTPUYECKOM 11enmr. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SJHEPTUH.

Jlemoncmpayuu.

M3mepeHne Cuilbl TOKA U HATIPSYKEHU.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSKEHUs I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTb CONPOTUBIICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU OCTOSHHOM
HaIPSHKEHUH.

[Ipssmoe nzmepenune I/IC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bI coenHeHust ICTOYHUKOB Toka, DJIC Oarapeil.

HccnenoBanue pa3HOCTH MOTEHLUUAIOB MEXAY IMOJKOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccenenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

N3mepenne yAenbHOro CONpPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBaHve 3aBUCUMOCTH CHJIBI TOKA OT HANpsDKEHUS JUISl  JIAMIIbI
HaKaJIUBaHMUS.

VYBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenne D/1C 1 BHyTPEHHETO CONPOTHUBIICHUS UICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC rajibBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMN.

HccnenoBanue 3aBUCUMOCTH MOJE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toxu 6 paznruunsix cpeoax.

OJIEKTpUYECKAasi MPOBOAUMOCTb  PAa3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAJLIOB. 3aBUCHUMOCTH CONPOTUBIICHUS METAIIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CobcTBeHHass U TpPHUMECHAas  MPOBOJUMOCTD
noJynpoBoAHUKOB. CBoicTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPHOOPHI.

ONEeKTPUYECKUA TOK B 3JIEKTPOJUTAX. ODJIEKTPOJMTHYECKAs IHUCCOLUALM.
Onextponns. 3akoHbl Papanes 1 JIEKTPOIIN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHbBIN
paspsan. Paznuyneie TMIIBI CAaMOCTOSTENBHOTO pa3pana. Monnus. I1na3ma.

TexHuueckue yCTpOMCTBa M IPAKTUYECKOE MPHUMEHEHME: Ia30pas3psiIHbIe
Jammbl, SJIEKTPOHHO-JIydeBas TpyOKa, MOJIyIPOBOJHUKOBBIE NPHUOOPHI: AMOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAUOJ, TajdbBaHUKA, paUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIUSI.

Hemoncmpauyuu.

3aBUCUMOCTB CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 31ekTposinza dapazes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOAUMOCTH METAUIOB U MOJYIIPOBOIHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Hab6mronenue anextponmsa.

W3mepeHnne 3apsiaa OTHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTHBIICHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: GU3NYECKUX BETUYHH C UCIOJIB30BaHUEM aHAJIOTOBBIX
U 1U(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEJINYMH.
OneHka rpaHul] NOrPEeIIHOCTEN.

[IpoBeneHnE KOCBEHHBIX HW3MEPEHHM, MCCICNOBAHUM  3aBUCHUMOCTEMN
buznyecKkux BEIMYMH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTe3 (BHIOOp U3 pabdorT,
ONMCAaHHBIX B  TEMaTH4YECKHX  pas3lenax «YYEHMYECKMH  JKCIIEpUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBA3M.

Wzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kjacce
OCYLIECTBIISIETCSA ¢ YYETOM COAEPKATEINBHBIX MEXIPEIMETHBIX CBSA3EH C KypCcaMHu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUCHUEM MEM 0008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (akT, THMOTe3a, (U3MYecKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOJACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTENIbHBIE TPHOOPHI, ITUBpoBas JadbopaTopusi.

Mamemamuxka: peumieHue CcUCTeMbl ypaBHeHMH. JluHeitHas QyHKUuS,
napa6oza, runep6ona, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MPOEKIMH HA OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannveckoe JBWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKpYXKalolleh Cpenbl,
yTHIM3anuss OHMOOPraHMYECKOro TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbBIE SIBJIEHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, MOJIyYeHHWEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBa TBEPJBIX TEJN, KUJIKOCTEH U Ta30B, )KUJIKUE KPUCTAIIbI, JIEKTPUUYECKUE
CBOICTBAa METAIJIOB, JCKTPOIUTUYECKAsT TUCCOLMALIUS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OJKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMU), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKOIM, BOAOMET M ApPYTue), ABUTATEIb BHYTPEHHETO
cropaHusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIy4YeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaJoB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
ra3opaspsiIHble JaMIIbI, TOTYIPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KJTACC

Paznen 4. JnekTpoanHamMuka.

Tema 4. Mazhnummnoe noae.

B3anmopneiicTBUe TNOCTOSIHHBIX MarHUTOB W NPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTtHOM wuHAyKIMM. [IpuHmmMn cynepnosuunu
MArHUTHBIX NIOJIEN. JIMHUM MarHUTHOM MHIIYKIWH.

MarnuTHO€ 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJAHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJb. J[BH>KEHHE 3apsKEHHOM YaCTULIbI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cunbl Jlopenna.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, Mapa- U JUaMarHeTHKHU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHC IPOLCCChI: IMPUMCHCHHUC

MTOCTOSTHHBIX MarHHUTOB, AJIEKTPOMArHUTOB, TEeCTeP-MYIbTUMETP,
AJIEKTPOJBUTATENH SIKOOHU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna  nuHMA  WMHOYKOMM  MAarHATHOTO  MOJS  TOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nuHUN MarHUTHOW UHIYKIIUU TIOJIS JJIMHHOTO MPSIMOTO MPOBOTHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaGmronenue aBuxeHus mydka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD JNENCTBUS ANEKTPOUZMEPUTENBHOTO npubopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomuol, npaKMUKyM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanne CBOMCTB (peppOMarHETHKOB.

HccnenoBanne 1eMCTBUASI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl AMriepa.

N3yueHne 3aBUCUMOCTU CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUSI CUIIbl AMIepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
uHayKiuuu. OJIC uHAyKuMM. 3aKOH JJieKTpoMarHuTHOW wuHaykuuun Dapanes.
Buxpesoe anexrpudeckoe nozue. Toku Dyxo.

OJC uHAYKUMM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[TpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HHAYKTUBHOCTH B II€NM MOCTOSIHHOTO TOKA.
SABnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLECCH: MHAYKIHMOHHAS
Meyb, COJICHOU/, 3allIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM T10JIE
3emun.

Jlemoncmpayuu.

HabGnrogenue siBJaeHUs 3JI€KTPOMAarHUTHON MHTYKIIMH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIUH OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenue MarauTa B alFOMUHUEBON (METHOM) TpyoOe.

SIBiIeHME CAMOMHTYKIIWH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Onpenenenue HAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHNS] CAMOMHAYKIIAH.

COopka MoJ1enH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOAHBIE KOJICOAHNUS.

["apMonunyeckue konebaHusi. Kunematuueckoe ¥ JTMHAMHYECKOE OIMCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW sHepruu). BoiBoa
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIEOAaHWUN W3 WX SHEPTeTHYECKOTO U
KMHEMAaTUY€CKOTO OMUCAHMUS.

AmMmutyaa u ¢asza kosebanui. CBsi3b aMIUIMTYIbl KoJeOaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepwon m uacrora komeOanuii. I[lepmom Mambix CBOOOTHBIX KOJI€OAHUN
MaTEeMaTUYeCKoro MasTHHuKA. llepnos cBOOOAHBIX KoONeOaHW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Kojaebanusx. BeiHy)keHHbIe KoneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMCcTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHUSI.

Halmronenue He3aBHCHMOCTH TIEpHO/Ia MaJIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILTATY/IbI.

HccnenoBanue 3aTyXarwmux KoaeOaHU 1 3aBUCUMOCTH TIEPUOJIa CBOOOTHBIX
KOJIEOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWW Tpy3a HA MACCUBHOM TMpYXKHHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUI 00 UACATBPHON MOCIN MTPYKUHHOTO MAasSTHHUKA.

3aK0OH COXpaHEHUs YHEPTUU NPU KOJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanuie BIHY X ACHHBIX KOJIEOaHUIA.

Hab6mnronenue pes3onanca.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHUI HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBHXKEHUS TENa B X0/I€ KOJIeOaHU Ha yIIPYTroM MOABECE.

M3y4yeHue nBUKEHUS HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHne PHEPTUM B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXaIOMINX KOJIeOaHUI.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KoOJIOaHUS B
uaeanpHoM KoisiebatenbHOM KOHType. Popmyna Tomcona. CBsi3p aMITUTY/bI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEeHMs SHEPTUU B HI€aJIbHOM KOJIe0aTEIbHOM KOHTYDE.

3aryxarommue JIEKTPOMAarHUTHBIC Kosie0aHusl. BbIHYyX1I€HHBIE
3JIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHbI TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JEICTBYIOIEE 3HAUYECHHWE CHJIBI TOKAa W HAMNpsHKEHUS MPH pa3indHoil (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LI€NIM CHUHYCOHJAIBHOIO IEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspKeHUN.

WUneanvupiii  Tpanchopmatop. IlpousBonacTBo, mepemadya u moTpeOiIeHHE
IEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKME PUCKHA MpU IPOU3BOACTBE JJeKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS YJIEKTPOIHEPTHH B [IOBCEIHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: IEKTPUUYECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOT0 TOKA, TUHUU JJIEKTPOIIEpeaay.

Jlemoncmpayuu.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIKX 3JIEKTPOMATHUTHBIX KOJICOAHUH.

Mopaeinp 31eKTPOMarHuTHOrO reHepaTopa.

BrinyxeHHbIE CHHYCOUIATbHBIE KOTeOaHusI.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu mociaenoBaTEIbBHOM COCAVMHEHUM PE3UCTOpPA, KATyLIKH
VWHIYKTUBHOCTH M KOHAECHCATOpA.

Y CTpoiicTBO ¥ IPUHITUT ACUCTBUS TpaHCHOpMAaTOpa.



Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomuol, npaKMUKYM.

Nzyuenue tpanchopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IMOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTYLIKY U PE3UCTOP.

Habmonenune 35eKkTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMAZHUMHbLE GOJIHbI.

MexaHnueckre BOJIHBI, YCIOBHUS HX pacrnpocTpaHeHus. llonmepeunsie u
NpONOJbHBIE BOJHBL. llepuon, cKOpocTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpaX€HHE, NpeJoMiieHHe, UHTepdepeHius u
nudpaKims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opueHTanysi BEKTOPOB B JIEKTPOMAarHMTHOM BOJIHE.

CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
noJisipu3anus, uHTepdepeHuns u qudpaxims.

[[Ixana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3U U TeneBuaAcHus. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue yCTpPOWCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauyuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJIO0IBHBIX BOJIH.

Koneobmomeecs Ten0 Kak HCTOYHUK 3BYKa.

3aBUCHUMOCTD JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennmn u qudpakiuy MEXaHUIECKUX BOJTH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

HaGmronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTON KoJeOaHuH.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3anus, 1udpakius, uHTepdepeHus.

Oo6napyxeHue nHGHPaAKPaACHOTO U YIbTPA(PUOIETOBOIO U3ITYUCHHI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.



M3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsiMosIMHEHOE pacIpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHUs cBeTa. llocTpoenne nzoOpakeHuil B
iockoM 3epkaie. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0cToSHCTBO 4aCTOThI
CBETAa M COOTHOILICHHWE JJIMH BOJIH NPH NEPEXOJE MOHOXPOMATHUYECKOI'O CBETA
yepes rpaHuLly paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust cseta. CrnoKHBII cocTaB 0eloro cBeTa.
IIBserT.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroya MojaHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHME M OINTUYECKas CHJia TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOW cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTeIs MPETOMIICHUS.

dopmysia TOHKOU JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon sy4a, NMpOWEAUIEro JUH3Y NOJ IMPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontuyeckoi ocu. IlocTpoeHne wu300pakKeHMI TOUKHM W OTpe3ka NpsSIMON B
coOMpaoIIMX U pacCeUBaIOUIUX JIMH3aX U UX CUCTEMaX.

OnTuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPHUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBusi HaOMONEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHOU
KapTHHE OT JBYX KOI€PEHTHBIX HCTOYHUKOB. lIpumepsl Kknaccuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
INIABHBIX ~MAakKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, QoroanmnapaTr, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanrie npeoMIIeHUsI CBETA.

HaGmronenue mosiHOro BHYTpEHHETO oTpaxeHus. Moiens CBeTOBOIA.

HccnenoBanre xoJa CBETOBBIX IYYKOB YEPE3 IJIOCKOMApalIeNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300pakKeHUH B JIMH3aX.

Mopaenn MUKpOCKOMNa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmaronenne nNBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIIETKH.

Ha6monenue nudpakiinoHHOTO CIIeKTpa.

HabGmronenue nucnepcun cBera.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHnE MONSPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomuol, npaKMUKym.

N3mepenure nokazaress npeioMIeHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSHUS OT BemiecTBa (Ha
pUMEPE KUJKUX JTUH3).

N3mepenne PoKyCHOr0 pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Toy4yeHune n300pakeHUsI B CUCTEME U3 TUIOCKOTO 3epKaJia U JIMH3BI.

[Tomy4yenune n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CHCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIInN U MOISIpU3aIuu CBETA.

N3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTepPEpEeHITNH JIA3ePHOTO W3IIYICHHS Ha IBYX IIEIISX.

Hab6monenue aucnepcun.

HabGmrogenue u uccnenoBanue AUGPaKMOHHOTO CIEKTpa.

HN3mepeHnne IirHbl CBETOBOM BOJIHBI.

[ToydyeHue criekTpa W3Iy4YEHUs CBETOMMOAA TIPH MOMOIIU IU(PaKITMOHHON
PELIETKU.

Pasznen 6. OcHOBBI crIeIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['panvipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynatsl
CIIELIMAIbHOM TEOPHUH OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON — mHTepBal.  [IpeoOpa3oBanus  Jlopenta.
VYcnoue npuurHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHU U COKpAIIEHUE JJINHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHuyecknue YCTpOMCTBA M TEXHOJOTHMYECKUE MPOIECCHl: CIYTHUKOBBIC
MPUEMHUKHU, YCKOPUTEHU 3apSKEHHBIX YACTHII.

YyeHndeckuii SKCIIEpUMEHT, J1abopaTOpHBIE PaOOTHI, MPAKTHKYM.

OnpeneneHue UMIYyJIbca W DHEPrUM  PEIATUBUCTCKUX 4YacTuil (IO
dboTorpadusiM TPEKOB 3aPSAXKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Pasznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TerioBoe HU3IydeHHUE (M3TydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemienuss Buna. ['mnores3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dorordpdext. Onpitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxkaroulyr mnoBepxHocTh). OmbiTel I1. H.
JleGenena.

BousHoBbI€ cBOMCcTBA yacTul. BosHbl ne bponna. /Inuna Bonnsl ae bpoia u
pasMepbl 00JacTH JIOKQIM3AIUU JBWXKYIIEWCS dacTuibl. KopmycKyispHO-
BOJIHOBOM Jyanu3Mm. J{udpakius 31eKTpoHOB Ha KpUCTaILIaX.

Cneunduka nzmepenuii B Mukpomupe. COOTHOLIEHUSI HEONpPEneNEHHOCTEH
["eitzenoOepra.

TexHu4eckrue yCTpPOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIEKTPOMETD,
dboToseMEHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJIUOL.

Jlemoncmpayuu.

®o1orh(DHeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.

HccnenoBanre  3aBUCHMOCTH  CONPOTHUBJIEHUS  IMOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauop.

Conneynas Oatapes.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

Hccnenosanue Gporopesucropa.

N3mepenune nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. @uzuka amoma.

OnbITel MO HCCIENOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyyenue u nornomnieHrue GOTOHOB MpU MEPEXOAE aTomMa
C OJIHOTO YPOBHSI SHEPTUH HA IPYTOU.



Bunsl cnexktpoB. CrieKTp ypOBHEW 3HEPIHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu.

Mopuenb onsita Pesepdopra.

Habmonenne nuHedyaTbIx ClIeKTPOB.

YCTpONCTBO U NECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

Onpenenenue QJIMHBI BOJHBI JA3€PHOTO U3TyUYECHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

Hal6mronenue nuaeitdyaToro crnekrpa.

HccenenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA M U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duzuka amomHo20 A0pa U INEMEHMAPHBIX YACMUY,.

Hyxnonnas monens sigpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucao sapa. M30Tonsl.

PamnoaktuBHOCTh. Anbda-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['amma-nu3nyuyeHue.

3akOH pPaAuOAaKTUBHOTO pacnaja. PaauoakTHBHBIE HW30TONBI B MPHUPOIE.
CBoiicTBa MOHU3MPYIOLIEr0 H3Iy4YeHUs. BiusHue pagvOakKTUBHOCTH Ha YKUBbIE
oprauu3msbl. EctecTBeHHbI QoH uznyuenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Anepusie peakuuu. JleneHue u cuHTes saep. AnepHbie peakTopsl. [Ipobdiembl
YOPaBIsIEMOr0 TEPMOSAECPHOTO CHHTE3a. OKOJOTHMYECKUE ACHEKThl Pa3BUTHS
SIEPHON SHEPIETUKH.

Mertoapl perucTpanyuy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTULL.

dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapHOHBI, ME30HbI U JICHTOHBI.
[IpencraBnenne o CtanaapTHOM Moaenu. KBapk-ritooHHas MOAENb aIpOHOB.

®dusznka 3a npenenamu CranaaptHol Mozaenu. T€MHas MaTepus U TEMHas
DHEPIusl.

EnunctBO usnyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTHUYECKHE MTPOLIECCHI: TIO3UMETP, KaMmepa
Bunbcona, snaepHblii  peakTop, TEPMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpaQHUsl.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

HccnenoBanre TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuyenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMUHM M aCTPOPU3UKH.



Otanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (HU3UKH [JIsi OOBSICHEHUS TPHUPOIBI
KOCMHUYECKHX 0OBEKTOB.

Metoapl acTpOHOMHYECKHX HccienoBaHUN. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAS aCTPOHOMHMUSI.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKHe 3BE3BI, TUTAHETHI, WX BUINMOC
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk 3Heprun CoJiHLa U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapAaKTEPUCTUKHU. J[MarpaMma «CIEKTpaJIbHBIA KIacc —
CBETUMOCThY». 3BE3/Ibl TJIABHOW TOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBbY» JJIs1 3BE3M TJIABHOW MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpOeHHe
3BE31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUU U 3BooIuu ConHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Mneunstii [lyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJyiHLIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapsl. UEpHBIE ABIPHI B sapax
raJaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa0061a. Paz0eranue rajgakTuk.
Teopus bonpiioro B3peiBa. PeukTOBOE M3NMydEeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMHH.

Yuenuueckue nabniooenus.

HabGmronenust 3B€3qHOr0 HeOGa HEBOOPYXKEHHBIM TJIA30M C UCHOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH JJI ONpeiesieHUs MOJ0KEeHUsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBepHOro MoJiymiapusi U spKue
3BE3/BI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TyMaHHOCTEH U 3BE3IIHBIX
CKOIUJICHUM.

Pu3nyecKui NPaKTUKYM.

Crioco0b1 u3MepeHus (PU3NYECKUX BETUYNH C MCIOJIB30BAHIEM aHAIOTOBBIX
¥ U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB W KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BETUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME KOCBEHHBIX HW3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
bU3MYeCKUX BETUYHMH, TPOBEpPKA MPEMJIOKEHHBIX THUNoTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax «YUYEHUYECKHH  JKCIIEpPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

O6o01maomee NOBTOPEHUE.



O0o061enne U cucTeMaTu3alus CoAepKaHUs pa3fesioB Kypca «MexaHHuKay,
«MonekynspHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHATBHOM TEOPUH OTHOCUTEIBHOCTH», «KBaHTOBas
busnKa», « JIEMEHTbI aCTPOHOMHUH U ACTPODUZUKI.

Ponb ¢u3uku u acTpoHOMUM B HIKOHOMHYECKOM, TEXHOJIOIMUYECKOM,
COLIMATILHOW M 3THYECKON cepax AesTeNbHOCTH YEJOBEKa, POJjb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOW KapTHHE MUpPA, 3HAYCHHUE OIMCATEIILHOM,
CHUCTEMATU3HUPYIOIIECH, OOBSCHUTEIBPHOM WM  MPOTHOCTHYECKOW  (PyHKIUH
bu3nyeckoil Teopuu, posib (HU3NUECKON Teopur B GOPMHUPOBAHUU MPECTABICHUIN
0 ¢uU3MYECKO KapTUHE MUpPa, MECTO (PU3UUYECKOW KapTHHBI MHUpaA B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3H.

N3yuyenue kypca ¢usuku yrayonénHoro ypoBHa B 11 kiacce
OCYILIECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEKIPEIMETHBIX CBSI3€HM C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole NOHAMUA,CEAZAHHBIE C U3YUEHUEM MEMOO08 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (akT, THMOTe3a, (U3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJIEITUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHbIE TPUOOPHI, ITUpoBas adbopaTopusi.

Mamemamuxka: pelieHWE CUCTEMBl YpaBHEHHW. TpPUTrOHOMETPUYECKHE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPAHWHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GyHKUMNA. [Ipu3Haku 1OAOOUS TPEYTrOJIbLHUKOB,
onpe/eseHre MIONIaaN MITOCKUX GUryp U 00bEMa Tell.

Buonozus: >nextpuyueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JNBW)KCHUS B JKUBOW TNPHUPOAE, OKOJOTMYECKHE PHUCKA MNPHU IPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAWOWIEH  Cpenpl,
yIbTPa3BYKOBasg JUArHOCTUKA B MEIWIIMHE, ONTUYECKUE SBICHHUS B IKHUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYypa TBEPIBIX
TEJN, MEXaHU3Mbl OOpPa30BaHMSI KPUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBIN
aHaJu3.

T'eozpachua: wmarnuTHble mNOJIOCA 3€MIIM, 3aJ€KM MAarHUTHBIX  PYa,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocun: TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
ANIEKTpOJBUTaTENb SIKOOM, TeHepaTop MEPEMEHHOTO0 TOKAa, WHIYKIMOHHAs Meub,
JIMHUAU 3JIEKTpoIepeaay, dJIEKTPOABUraTelb, paaap, paaAuONpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



IPOEKIIMOHHBIN amnmapar, BOJOKOHHAs OINTHKA, COJMHEYHasl OaTapesi, CIIyTHUKOBbBIE
NPUEMHMKH, AIEPHAsA DJHEPTeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJBbTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMS Y4yeOHOro mpeaMera «Du3nka»
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00Yy4aroIIMXcsl pyKOBOJCTBOBATHCSA
chOopMUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIW, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIlEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITAa U ONBITA JEATEIBHOCTH B MPOLECCE pealM3alii OCHOBHBIX HAIPaBICHUN
BOCHUTATEJIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPa’kIAHCKOTOBOCIIMTAHMS:

e c(hopMUPOBAHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOIIETOCs  Kak
aKTUBHOTO M OTBETCTBEHHOIO YJI€Ha POCCUIICKOro 00I11eCTBa;

e TMPUHATHE TPAAUIMOHHBIX OOIIECYETIOBEUYECKHMX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JECSATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOlrecTsa, y4yacTBOBaTbh B CaMOYINpaBICHHMM B 00pa3oBaTelibHON
OpraHM3allly;

e YMEHHME B3aWMMOJEHCTBOBATH C  COLMAIbHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C X (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPHUOTHYECKOTOBOCIIMTAHUA:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IpaXXIaHCKOMN UJECHTUYHOCTH,
MaTPUOTU3MA;

e IEHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOTOBOCTIMTAHUA:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MMOBE/ICHMUS;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUEHOTO;

e 0OCO3HAHHUE JMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOIO OYIyIIEro.

ICTETHYECKOTOBOCIIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYAOBOTOBOCIIUTAHMSA:



UHTEpEC K pa3nuHbIM chepam npodhecCHOHATBHON eI TEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3UKOW U TEXHUKOM, yMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OymyIien mpodeccuu u peaan30BbIBATh COOCTBEHHBIE
KU3HEHHBIC TITaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa3OBaHUIO B
obnactu (pU3MKHU Ha IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOTOBOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJ100aIBHOTO
XapakTepa dKOJOTMYECKHUX IpooiieM;

IUIAHUPOBAHWE WM OCYLICCTBICHHUE ICHCTBUI B OKpYXalOLIEH cpene Ha
OCHOBE 3HaHUS LIEJIEW YCTOMYMBOIO PA3BUTHS YEJIOBEYECTBA;

paclIMpeHre OmNbITa AESATEIbHOCTH DKOJOTMYECKOM HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (hU3HKeE.

HEHHOCTUHAYYHOI'OIIO3HAHMA

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHUE IEHHOCTH HAYYHOU JEATEeIbHOCTH, TOTOBHOCTh B TIPOIECCE
U3YYCeHUS (PU3MKH OCYIIECTBISATh NPOEKTHYI0 W HCCIEI0BATEIBCKYIO
JeSITEIbHOCTh MHUBUIyabHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUSA
Ba3oBbiesiornyeckueeicTBUA:

CaMOCTOSITeNIbHO ~ (OPMYyJIHpOBaTh M aKTyaJlU3UpoOBaTh MpodiieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LUENH JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHS,;

BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NYecKuX SIBICHUSX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEMbl ¢ Y4ETOM aHAIM3a UMEIOIIHNXCSA
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LIENSAM, OLIEHUBATh PUCKU MOCIEACTBHM 1EITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

BaszoBbiencciienoBarejbcKHueeiCTBHA:

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMH TIOHATHUSMU U METOJaMHU
(bu3nYeCKO HAYKH;



BJIAJETh HAaBBIKAMH  y4E€OHO-HCCIICIOBATEIILCKON | MIPOEKTHOM
NEATeTLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY TIOWCKY METOJOB pelieHuss 3amad  (U3HIEeCKOro
COJICp>KaHMsl, TPUMEHECHUIO PA3JIMUYHBIX METOIO0B MO3HAHMUS;

BJIQJIETh BHUJAMHU JACSATEILHOCTH II0 TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JaHUH YYEOHBIX MPOEKTOB B OOJIACTH
busuKwy;

BBISBJISITh TMPUYUHHO-CIIC/ICTBEHHBIE CBSI3M U aKTyallM3UPOBATh 3ajauvy,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaxXOJIUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3a7aBaTh MapaMeTPbl U KPUTEPUU
pEIICHNS;

aHaJM3UPOBaTh TIOJYYEHHBICE B XOJI€ PCIICHHS 3aJaud pe3yJbTaThl,
KPUTHYECKHU OLICHUBATh X JOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
JESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HKY;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
yMETh TMEPEHOCUTh 3HAaHWS 10 (U3MKE B MPAKTUYECKYHO 00JIacTh
JKH3HEIEITEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTel;
BBIJIBUTaTh HOBBIC UJICH, MTPEJjIaraTh OPUTMHAIIBHBIC MTOXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a41, TOMYCKAIOIIUE aJbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/IeTh HaBBIKAMHU MOJIydeHHUs MHGOpManuu (PU3NUIECKOTO COACPIKAHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHaJIM3, CUCTEMATHU3alMI0 U HHTEpPHpeTalnio UHPOPMALMHU Pa3IUYHBIX
BUJIOB U (hOPM TIPEJCTABICHUS;

OLICHUBATHI0CTOBEPHOCTHUH(OPMALINY;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX H KOMMYHHUKAIlMOHHBIX
TEXHOJIOTM B  pPEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ coOJo/leHneM TpeOOBaHUN AIPrOHOMMKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCcOEpeKeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MMaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMsI B Pa3IMYHBIX (hopmarax ¢
y4€TOM Ha3HaueHus UHGOpPMAIMM U UEJIeBON ayAuTOpUHU, BBIOUpas
ONTUMAJIbHYIO (OPMY MPE/ICTABIICHUS U BU3yaJIU3al1H.

KoMMmyHMKaTHBHBbIEYHUBEpPCAJIbHbIeyYeOHble1eliCTBUS:



OCYIIECTBIISATh OOILIEHHME HAa Yypokax (U3UKK U BO BHEYPOUHOU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MJIMKTHBIX CHUTyalldd © CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOIO TOYKY 3PEHHS C UCIOJIb30BAHUEM
SI3bIKOBBIX CPEJACTB;

IIOHMMATb W MUCIOJb30BATh  IPEUMYIIECTBA  KOMAHIHOM W
WHIUBUyaIbHON paboTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YUETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

IIPUHAMATh LE€JM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBAaTH W
KOOPAUHUPOBATh JEUCTBUSA 110 €€ JOCTH)KEHHUIO: COCTAaBJIATH IUIAH
JNEeUCTBUH, pacrpeaesaTh POIu ¢ YYETOM MHEHUN YYaCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJAa M KaXXJAOTO y4aCTHHMKA KOMaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[Ipe/ularatb HOBBIE IIPOEKTHI, OLICHUBATH HJAEU C IO3ULUU HOBU3HBI,
OPHUTHHAIIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTyallusiX, TMpPOSBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
WHULIMATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIHO ~ OCYILIECTBIIATh  IO3HABATEIbHYIO JICSITEIHHOCTh B
obmacth (UBMKA W ACTPOHOMHHU, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIE 33/a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH PEUICHUs PACUETHBIX U KAYECTBEHHBIX
3a/a4, TJIaH BBITIOJHEHUS MPAKTUYECKOU PabOThl ¢ YYETOM HMEIOIIHNXCS
peECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;
JTaBaThOIEHKYHOBBIMCUTYAIIHSIM;

pacMpsATh paMKH  yd4eOHOTO TIpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHU N,

JeJaTh OCO3HAHHBIA BHIOOpP, apryMEHTHPOBATh €ro, Opath Ha ceOs
OTBETCTBEHHOCTbH 32 PEIICHHE;

OTICHUBATHIIPUOOPETEHHBINOIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO APYJIUIIMH B OOJACTH
(GbU3UKHM, MOCTOSHHO IOBBINIATH CBOM OOpa3oBaTEIbHBIM M KyJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIL, MOIUOHAJIbHbINUHTE/JIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTb,
OLICHHBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JEHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OIEHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIMX MpPU aHAJIU3E PE3YJbTaTOB
JIEATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTMX MpPU aHAJIU3E PE3YJbTaTOB
JIESTCIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporiecce HOCTHXKEHHS JTMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHS IMPOTPAMMEBI 10
buszuke I ypOBHA CpeaHero oOmiero oOpa3oBaHWs Y OOy4Yaromuxcs

COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, peAnoIararonmii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHs COOCTBEHHOM
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCS K
OMOIMOHAILHBIM W3MEHEHUSIM M TIPOSBISATh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEN MOTHBAIIMM, BKIIIOUAIONIEH CTpEMIIEHHE K JOCTHXKEHUIO LIETU
U ycCliexy, ONTUMHU3M, THUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOIMOHAIBHOE
COCTOSIHWE JPYTUX, YYHUTHIBATH €r0 TPH OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMANIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTb  BBICTPAUBATh
OTHOIIEHUSI C JPYTUMHU JIIOABMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenus B 10 knacce npenMeTHbIe pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOM, COIMAIbHOW M OSTUYECKOM cdepax AedaTelbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOIN Hay4HOU KapTHHE MUPA,
3HaYCHHE OINUCATEIbHOM, CHUCTEMATH3UPYIOMIEH, OOBSICHUTEIbHOU H
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (DU3UKU U TEPMOIAMHAMUKH, POJib (PU3UYECKON TEOpuu B
dbopMHUpOBaHUU MPEACTABICHUHN O (PU3NUECKON KapTUHE MUPA;

paziuyaTh YCJIOBUS NPUMEHUMOCTH MOJenel (Qu3nyeckux Ten u
MPOIIECCOB (SIBICHWI): WHEpIMaNbHAs CHUCTEMa OTCcuéra, abCOIIOTHO
TBEpIOE TEJO, MaTepHaIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOOAHOE mTajeHue, abCoMOTHO ymopyras jaedopmaius, aOCOTOTHO
yrnpyroe u abCoMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, )KUJKOCTH
U TBEPAOro (KpUCTAIUIMYECKOIr0) Teja, UAealbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE IEKTPUYECKOE TOJIE;

paznuyaTth yclioBUs (TpaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMUMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAMM3UPOBATh W OOBICHITH MEXAaHWYECKHE TIPOIECCHl W  SBIICHHS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuiies uisi CKOPOCTH M IEepeMeIleHUs,
3akoHbl HplOTOHa, mNpUHIMO OTHOCUTENbHOCTH [amumnies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBsI3b Pa0OTHl CHUJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPTHH,
yCIIOBUSI paBHOBECUS TBEPJOrO Teia), IMPU OSTOM  HUCIOJIB30BATh
MaTeMaTH4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS WMIyJbca U
MEXaHUYECKOI 3HEPr1H, 3aKOHA BCEMUPHOT'O TATOTEHHS;

aHAIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIIOJIb3YS
ocHoBHble mToNOkeHHsT MKT u 3akoHbI MoOJeKyJIsApHOU (QU3MKK U
TepMOJUHAMUKUA (CBA3b JAaBJIEHUS HWJEATBbHOrO Tra3a CcO CpelHel
KUHETHYECKOW SHEPIUEd TEIUIOBOTO JBHXEHHS W KOHUECHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphbl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €r0 YacCTHL, CBSI3b JIABICHUS UIECATbHOIO
raza C KOHUEHTpPAalUMEN MOJIEKYJl M €ro TEMIEepaTrypoil, ypaBHEHUE
MeunneneeBa—KianepoHna, mepBpli 3aKOH TEPMOAMHAMMKH, 3aKOH



COXpPAHEHUSl PHEPrUU B TEIUIOBBIX MpoOlleccax), MPU 3TOM HCMOJIb30BATh
MaTEeMaTHUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeipoHa,

aHAJU3UPOBaTh W OOBSACHIATH DJEKTPUUECKUE SIBJCHUS, MCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI W 3aKOHBI AJIEKTPOJMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHa, MOTEHIMAIbHOCTD
AIEKTPOCTATUYECKOIO TMOJISI, NPUHUHI CYNEPHO3ULUUA SICKTPUUECKUX
MOJIEH, MPU ATOM YKasbiBasl yCJIOBHUS NMPUMEHUMOCTH 3akoHa KyioHa, a
TAKXK€ MPAKTUYECKU BAXKHbIC COOTHOIICHMS: 3aKOHbI OMa i y4yacTka
UeNyM U JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH JDxoyns—JIeHna,
npasuiia Kupxroda, 3axonsr @apazest 11s1 37€KTPOIH3a);

OTMCHIBATh (PU3MUYECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIMYWHBI:
MepeMENICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHWE, TMOTCHUUAIbHAS DJHEPrus, KUHETHYECKas
DHEPTUs, MEXaHWYECKas SHEPrus, padoTa CHIIbI, EHTPOCTPEMHUTEIHHOE
YCKOpEHUE, CUla TKECTH, CUIa YOPYTrOCTH, CHJIAa TPEHUS, MOLIHOCTb,
DHEPrus B3aWMOJICUCTBHS Tena ¢ 3eMiéil BOMM3M €€ TMOBEPXHOCTH,
SHEpPrusi ynpyroil aedopManuM MPYKUHBI, KOJUYECTBO TEILUIOTHI,
aOCoJIFOTHAs TeMmIepaTypa Telia, paboTa B TEPMOJWHAMHUKE, BHYTPECHHSS
OHEPrus WACATBHOTO OJHOATOMHOTO Ta3a, paboTa HIealbHOTO Tasa,
OTHOCHUTENIbHAA BJIAXHOCTh BoO3ayxa, KIIJ waeambHOro TEIIIOBOrO
JIBUTATENS; AIEKTPUYECKOE T0JI€, HAPSHKEHHOCTD JIEKTPUYECKOTO IMOJI,
HaNpsDKEHHOCTh TMOJIE TOYEYHOTO 3apsjia WM 3apsHKeHHOTO IIapa B
BAKyyM€ U B JMIJICKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOTO IIOJIs,
Pa3sHOCTh  MOTEHUHAIOB, JJIEKTPOABWXKYIIAs CHJIA, CWiIa  TOKa,
HanpsDKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKas EMKOCTh ILIOCKOTO
KOHJIEHCATOpAa, COINPOTHUBJICHHWE ydacTKa ILEMU C IOCIEA0BATCIbHBIM U
MapajiyIeTIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS DJICKTPUUECKOTO TOJIs
KOHJEHCATOPA;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHUS  (PU3MYECKHX  SIBJICHHIA:
MEXaHMYECKOE JIBMJKCHHME, TEIUIOBOE [BMJKCHHE 4YacCTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBMXKeHHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALIMS, TJIABJICHUE U KPUCTAIUIA3ALIMS, HAITPaBICHHOCTh
TEIUIONEPEAAUH, ICKTPU3ALMS TEJ, SKBUNOTECHIIMAIBHOCTh MOBEPXHOCTH
3apsIKEHHOTO MPOBOIHUKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PU3UUECKO BEIUYUHBI OT
Jpyro C  HCHOJIB30BAHUEM  TIPSAMBIX  H3MEPEHUM, TIPU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHAEC TpadUKOB C Yy4ETOM



aOCONIIOTHBIX MOTPEUTHOCTEN U3MEPEHH, IeNaTh BHIBOABI MO pe3yIbTaTaM
UCCIIEIOBaHMUS;

IPOBOAUTH KOCBEHHbIE HM3MEPEHUs (PU3MUECKHX BEJIMYMH, HPU STOM
BBIOMPATh ONTUMAJbHBI METOA M3MEPEHUs, OLIEHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTH ONBITHI IO MPOBEPKE MPENJIOKEHHONW TMIOTE3bl: IIAHUPOBATh
AKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIN3UPOBATh
NOJyYeHHbIE pe3yJbTaTbl U JAeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHOM
TUIIOTE3bI;

coOumo1aTh NpaBuiia 0€30MacHOTO TpyJa MPH MPOBEACHUN HCCIIeI0BaHMIMA
B paMKax ydeOHOro »OKCIEpPHUMEHTa, IMpakTUKymMma U  y4eOHo-
UCCIIEIOBATENIbCKONM M TMPOEKTHOM JAEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOICTB U JIaOOpaTopHOTo 000pYyI0BaHHUS;

pemath pacy€THblE 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOM
¢u3znyecKkoil MOJENbI0: HA OCHOBAaHUHM aHANIM3a YCIOBUS OOOCHOBBIBATH
BEIOOp (U3MYECKOW MOJENH, OTBEYAIOIICH TpeOoBaHUSM 3a/ayw,
OPUMEHATh  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJaThl
¢u3nveckux TeOpUil TPH MCIOJIB30BAHUM MAaTEMaTHYECKUX METO/0B
pelieHus 3a1a4, IPOBOJUTh pacuéThl HA OCHOBAaHUM MMEIOIIMXCS JaHHBIX,
aHaAJIM3UPOBATh pPE3yJbTaThl M KOPPEKTUPOBATb METOJbI DELICHUS C
y4€TOM TMOTYYSHHBIX PE3yJIbTATOB;

pelaTh KayeCTBEHHBbIE 3ajlaud, TpeOyrolue MpPUMEHEHUs 3HAHUN U3
pa3HbIX pa3zeioB Kypca (U3MKH, a TAK)KE UHTETPAllMU 3HAHUW U3 JAPYTruX
NPEIMETOB €CTECTBEHHO-HAyYHOI'O IIMKJA: BBICTpAUBAaTh JIOTUYECKYIO
LENOYKY pacCyKIeHUIN C ONOPOM Ha M3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U PU3NYECKUE SIBICHUS,

UCTOJIb30BaTh TEOPETHUECKUE 3HAaHUS Uil OOBSICHEHHS OCHOBHBIX
HNPUHIUIIOB PabOThl U3MEPUTENLHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUCKUX U 3apyOexHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLEHUBATD MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JESTEIIbHOCTH YEJIOBEKA, CBA3AHHOMW C (PU3WYECKUMHU MPOILIECCAMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
OPUPOAOIOIB30BaHUM, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JIOCTHKEHHN
HAayKd ¥ TEXHOJIOTMH [UIsS JalbHEMINEero pa3BUTHS YeJOBEYECKOTO
00I11eCTBa;



OPUMEHATh pa3iNyHble CIOcoObl paboThl ¢ MHOpMAIHEH (PUINIECKOTO
CONIEp)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCHOJIH30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUM JJI TIOMCKa, MepepadOTKU U MpEeAbsABICHUA Y4eOHOUW H
HAYYHO-TIONYJISIPHON MHPOPMAaLUU, CTPYKTYPHUPOBAHHS M WHTEPIPETALIMH
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJIy4aeMylro  HMHQOpPMAIMI0O W  OLICGHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA UH(OopMaIuy;

IPOSIBIISTD OpraHu3alMOHHBIE u TI03HABATEJIbHBIC yMEHUs
CaMOCTOSITENILHOTO ~ MPUOOPETeHHs HOBBIX 3HAHMW B TpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTath B Tpymme C HUCIOJIHEHUEM Ppa3IMYHBIX COLHUAIBHBIX pOJIeH,
IUIAHUPOBATh PabOTy TPYMIbI, PAIIMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATH BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIBI B pELICHUE paccCMaTpUBaeMoil MpoOIeMbl;

IPOSIBIISATE MOTUBALUIO K OyayIiel nmpodeccuoHanbHOM AesITeTbHOCTU IO
CHEUHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K konmy oOyuenust BIl Knacce mnpeaMmeTHbIE pPe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSI YMEHUI:

NOHMMATh POJb (PU3MKM B  HKOHOMHUYECKOM, TEXHOJIOTMUYECKOM,
COLIMAJIHOW M 3TUYECKON cepax AesATeIbHOCTU YEJIOBEKa, POJb U MECTO
(Gu3MKN B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, POJIb ACTPOHOMUU B
NPAaKTUYECKOM JIESITEIbHOCTH 4YEJOBEKa W JaJbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE OINMCATEIBHOM, CUCTEMAaTU3UPYIOLLEH,
OOBSICHUTENILHOM U TMPOTHOCTHYECKON (YHKIMNA (PU3MUECKON Teopum —
IIEKTPOJUHAMUKH, CIIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢uzuku, ponb (HusnuecKor Teopur B (HOPMUPOBAHUM TMPEACTABICHUI O
duznyeckoil kKapTuHEe MUpPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00IIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUIN O IIPUPOJIE;
pasznuyarh YCJIOBHMS IPUMEHMMOCTH MoAeled (QU3MYECKUX Tell M
MPOIIECCOB  (SIBJICHUIM): OJHOPOJHOE AJIEKTPUUYECKOE U OJIHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIEOAHUs, MAaTeMaTUYECKUN MAasTHUK,
UJCAIbHBIA TPYXUHHBI MAsTHUK, FapMOHUYECKHE BOJIHBI, WICAIBHBIN
K0J1e0aTeNbHBIN KOHTYD, TOHKas JIMH3a, MOJIENIEl aTOMa, aTOMHOTO sijpa U
KBaHTOBOW MOJIEJIN CBETA;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTH UCIIOIb30BAaHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC TPOIECCHI U SBIICHHS,
WCMOJIb3ysSl OCHOBHBIE TIOJIOKEHHSI M 3aKOHBI JJIEKTPOJUHAMUKUA U
ClIEIMATILHOM  TEOpUHM  OTHOCUTEIBHOCTHM  (3aKOH  COXpaHEHUs
AIEKTPUYECKOro  3apsnaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOM  WHAyKOMW, TnpaBwio  Jlennma, cBa3p  DJC
CaMOMHIYKIIMM B DJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
W3MEHEHUsS  CWIbl  TOKAa,  MOCTYJAaThl  CHEUHAIBHOM  TEOPUU
OTHOCHUTEIBLHOCTH DUHINITEIHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHHUS, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBAaHTOBOW  (u3uku  (ypaBHeHHWe  DWHINTEMHA  JJIs
dororddekxra, mepBpld U BTOpOM mocTynaTel bopa, mpuHLUI
COOTHOIIEHUST HeomnpenenéHHocte [ 'eiizenOepra, 3akOHBI COXPAHEHUS
3apsiI0BOTO M MAaCCOBOTO YMCEN U DHEPTUM B SANEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnaaa);

OTMCHIBATh (PU3MUYECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIMYWHBI:
HaNPsHKEHHOCTD AJIEKTPUYECKOTO MMOJIsA, MOTEHIHAN 3JIEKTPOCTATHYECKOTO
MOJIsI, PA3HOCTh MOTEHUHMAJNOB, JJICKTPOABIKYILNAS CUIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM TOTOK, cuia Awmrepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJAa CAMOMHIAYKLIHMH, SHEPrus MArHUTHOTO MOJIA
MMPOBOJTHMKA C TOKOM, PEJSTUBUCTCKAM WMITYJIbC, TOJHAsA DSHEPIUS,
OHEPrus TIOKOS CBOOOJHOW 4YAaCTHUIIBI, DHEPTUS W HUMIYJIbC (POTOHA,
MacCOBO€ YMCJIIO U 3aps[l A1Ipa, JHEPTHUSI CBA3M SAPa;

OOBACHATH  OCOOEHHOCTM  MpPOTEKaHUs  (U3HYECKUX  SIBJICHHI:
AIIEKTPOMArHUTHAS UHIYKLIUS, CAMOUHYKIIUS, PE30HAHC, HHTEPhEPEHITUS
BOJNH, nudpakmus, JIUCIIEPCHsS, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dorornekrpuueckuii ddpdext (poroaddext), anpda- m Oera-pacnagsi
aqep, raMMa-usiilydeHue sjep, (pu3nyeckue NPUHIUIBL CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

ONPENECATh HANPABICHUE WHIYKIMA MAarHUTHOTO IIOJ MPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKeHNE, CO3/IaBaEMOE TUIOCKUM 3€PKAJIOM, TOHKOM JTUH30M,
Y PAaCCUUTBIBATH €TI0 XAPAKTEPUCTUKHU;

IIPUMEHSTh OCHOBOIIOJATalOIIMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHaIM3a ©W OOBSICHEHHS (PU3WYECKHX MPOIECCOB,
MPOUCXOSIINX B 3BE3AaX, B 3BE3NHBIX CHUCTEMAX, B MEKIaJaKTUUECKOU
cpene; ABWKEeHHs HeOSCHBIX Tell, DBOJIIONMH 3BE3 U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHUWE 3aBUCUMOCTEH (U3MUECKUMX BEJIUYUH C
UCIIOJIBb30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl IMOJTYYEHHON  3aBUCHUMOCTHU



¢uznyeckux BENMYUH B BHIE TIpadukoB C YYETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEeHMH, JiefaTh  BBIBOJABI 1O  pe3yibTaTaMm
UCCIIEIOBAHMUS;

IPOBOJNTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEpPEHUs, OLICHUBAaThb AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOAUTH ONBITHI IO MPOBEPKE MPEIJI0KEHHONW TMIOTE3bI: IIAHUPOBATh
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce IpPenoKEHHOU
TUIIOTE3BI;

OTMHCHIBATH METObI MOJYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
cobmroiaTh mpaBuia 6€30MacHOr0 TpyAa MPU MPOBEICHUHA UCCIEAOBAHUI
B paMKax ydeOHOro »HKCIEpPUMEHTa, IpakTUKyma U  ydeOHo-
UCCIIEJOBATEIbCKOM M IPOEKTHOM JEATEIbHOCTU C HCIIOJIb30BAHHEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHMS;

pemaTh pacy€THBIE 3aJa4yd C SIBHO 3aJaHHOM M HESBHO 3aJaHHOU
¢u3znyecKkoil MOJENnpl0: HAa OCHOBAHMM aHajiW3a YCJIOBHS BBIOMPATH
¢usznueckue MOJENH, OTBEYarolMe TpeOOBaHMSIM 3alayd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPUN
OpU  HCIOJB30BAaHUM MaTEeMaTHUYECKUX METOJOB pELICHUs 3ajad,
IPOBOANUTH PAcu€Thl HA OCHOBAaHMHM MMEIOIIMXCS TaHHBIX, AaHATM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METO/BI PEIICHUS C YYETOM IOJIYyYEHHBIX
pe3yJIbTaTOB;

pelaTh KayeCTBEHHbIE 3a7aud, TpPeOYIoIUe NPUMEHEHUs 3HaHUM W3
pa3HBIX pa3aeNoB Kypca (PU3UKU, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKJIEHUI C OOPOM Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHUS,

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOTHl U3MEPHUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPBl BKJIAJa POCCUMCKUX U 3apyOekHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE IPOLIECCOB OKPYKAIOLIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI U MPOU3BOACTBEHHON
NESATEIIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMHU MPOLIECCAMHU, C
HO3ULMI 3KOJOTHYECKON 0€30IIaCHOCTH, MPEACTABICHUI O pallMOHAJIbHOM
IPUPOJIONIOIB30BAaHUM, a TAK)KE Pa3yMHOM HCIOJb30BaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMH Ui JaJbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00I111eCTBA;

NPUMEHATh pa3iNyHble COcoObl paboThl ¢ MHOpPMAIHEH (PUINIECKOTO
COJCpX aHUA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, PU 3TOM HCIOJb30BATH COBPEMEHHBIE MH(OPMALMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, TepepabOTKH U TPEabSIBICHUS Y4EOHOW H
HAYYHO-TIOMYJISIPHON MH(OpMALMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMH
UHpOpMAaLUY, TOJYYEHHON U3 pa3NUYHbIX HMCTOYHUKOB, KPUTHYECKU
aHATM3UPOBaTh  IOJydyaeMylo  HMHPOpPMALMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINU;

IPOSIBIISATH OpraHu3alOHHbIE u MO3HABATENIbHbIE YMEHHUS
CaMOCTOSATENILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHMM B Ipolecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-UCCIIeI0BATEIbCKIX PadoT;

paboTaTh B TpyMIE C HCIOJIHEHHEM pa3IHYHbIX COIMABHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACIPEAeATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATH BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIII B PELICHUE PacCMaTpUBAEMOI MPOOIIEMBI,

HPOSIBIISATh MOTUBAIMIO K Oyayiiel npodeccuoHaabHO AesITeIbHOCTH O
CHEIHATBHOCTIM (PU3UKO-TEXHUUIECKOTO MPOduIIs.
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. . bubmuoreka [{OK
4.2 I1OCTOSTHHBIMAIIEKTPUYECKUNTOK 24 hitps://m.cdsoo.rw/f16b68d7
bubmunoreka LIOK
4.3 TOKH B pasiHHHBIXCPEAAX 6 https://m.edsoo.ru/f16b68d7
Uroronopazneny 54
Pa3znen 5. @PU3UNYECKHUI IPAKTUKYM
. bubmuoreka [{OK
31 PuzucCKHHNpAKTHIYM 16 16 https://m.edsoo.ru/f16b68d7
Hroronopaszneny 16
bu6mmoreka [IOK
PesepBHOEBpEMs 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KJIACC

KosaunvecTBouyacon JJIeKTPOHHBbIE

(undposbie)
o0pa3oBaTebHbIEepeCypChl

Ne HaumeHoBaHuepas3aeioB U
n/n TEeMIIPOrpaMMbI Bcero KonTpoabubiepadorsl [IpakTuyeckuepadoTbl

Paznea 1.9JIEKTPOINMHAMUKA

Bbu6nuoreka [JOK
I MarrutHoenoze 14 https://m.eds00.ru/39859¢f1
Bbu6muoreka [JOK
1.2 e 13 ! https://m.eds00.ru/39859¢f1
Hroronopaszneny 27
Paznen 2.KOJIEBAHUS U BOJIHbBI
bu6nmuoreka [JOK
2.1 MexannyeckueKoie0anus 10 hitps://m.cdsoo.rw/39859¢f]
bu6mmoreka [IOK
2.2 DneKTpOMarHUTHBICKOJICOaHUS 15 hitps://m.cdsoo.ru/39859¢f1
)3 MexaHn4eCcKHue 1 10 1 bubmuorexa [JOK
’ 3IIEKTPOMATHUTHBIEBOIHBI https://m.edsoo.ru/39859¢f1
Bbu6nuoreka [JOK
24 Onriia 25 ! https://m.edsoo.ru/39859¢f1
Uroronopazneny 60

Pazgen 3.0CHOBBI CIIEIIUAJIBHOM TEOPUY OTHOCUTEJBLHOCTH

bu6mmoreka [IOK

3.1 Ocrosbt CTO > ! https://m.edso00.ru/39859¢f1

Uroronopazneny 5

Pa3znea 4 KBAHTOBAS ®U3UKA




41 KopnyckynspHo- 15 bu6mmoreka [IOK
’ BOJIHOBOM IyaIn3m https://m.eds00.ru/39859¢f1
Bbu6nuoreka [JOK
4.2 o 5
vsHaaToma https://m.edso00.ru/39859ef1
43 du3ukKa aTOMHOTO sIpa U 5 bubanorexka [HOK
' 3JIEMEHTAPHBIX YaCTHUL] https://m.edso00.ru/39859ef1
Uroronopazneny 25

Paznea 5.OJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

51 DJIEeMEHTHIaCTPOHOMUU U 12 bubanorexa [HOK
’ acTpOPHU3UKH https://m.eds00.ru/39859¢f1
Hroronopaszneny 12
Paznen 6.0M3NYECKHUI IPAKTUKYM
. bubmuorexa [JOK
6.1 PuzHCCKHHNpAKTHIYM 16 16 https://m.edso0o.ru/39859¢f1
Uroronopazneny 16
Pa3znen 7.0bOBIHIAIOIIEE IOBTOPEHUE
Cucremaruzanys 1 0000mmenne
MPEAMETHOTO COJICPIKAHUS U
7.1 oflblﬂTa e;ITenLHf)[cIT)H 15 bubmorexa HOK
’ a . ’ https://m.edso00.ru/39859¢f1
MPUOOPETEHHOTO TIPU U3YUCHUH
Kypca ¢usuku 10 — 11 kmaccoB
Uroronopazneny 15
Bbu6nmuoreka [JOK
P 1
C3CPBHOCBPEMA 0 https://m.edsoo0.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I1O 170 16
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI10 KJIACC

Koamnposepsiemoropesyabrara

10.1

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOCHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro
0011ero ooOpazoBaHus

JIeMOHCTpHUPOBATh HA MPUMEpPaxX PoJib U MECTO (DU3UKHU B
(hopMHUPOBaHNHM COBPEMEHHOW HAay4YHOW KAapTHUHBI MHpA, B
Pa3BUTHUM COBPEMEHHOM TEXHUKM U TEXHOJIOTUHA, B
MPAKTUYECKOUN JAESATEIbHOCTH JIIOACH

10.2

y‘-II/ITBIBaTb FpaHI/II_H:I HpI/IMeHeHI/I}I I/I3Y‘-IGHHI:IX
buznuecKux MOJEJICH: MaTtepuaibHas TOYKa,
WHEpIMaabHas CHCTeMa OTCuéra, aOCONIOTHO TBEPIOE
TEJIO0, UJICAJIBHBIN T'a3; MOAEIH CTPOEHUS T'a30B, KUAKOCTEH
U TBEPIBIX TEJ, TOYEUYHBIN SJIEKTPUUYECKUN 3apsAn — MpHU
pereHnu GU3NIECKUX 3a71a4q

10.3

Pacnio3naBate  ¢u3uueckue sBiIEeHUS  (IIPOLECCHI) U
OOBSCHAT, HMX HA  OCHOBE 3aKOHOB  MEXaHHUKH,
MOJIEKYJISIPHO-KUHETHYECKONH TEOpUU CTPOCHMS BElIecTBa
U D3JEKTPOAMHAMHUKH: PAaBHOMEPHOE M PABHOYCKOPEHHOE
NpsIMOJIMHEIIHOE JIBMJKEHHE, CBOOOJHOE TajJeHue Tedl,
JBIDKEHUE 10 OKPY)KHOCTH, HMHEpIHMs, B3aUMOJEHCTBUE
ten; auddysus, OpOyHOBCKOE IBU)KEHHE, CTPOCHUE
KHUJKOCTEH W TBEPABIX TeJ, U3MEHEeHHe o0BEMa Tenl mpu
HarpeBaHuUM  (OXJIAXKJEHHUM), TEIUIOBOE  pPaBHOBECHE,
UCHapeHue, KOHJEHCAllMsl, IUIaBJieHUe, KpUCTAJIM3alus,
KHUIIEHHE, BIaKHOCTh BO3/lyXa, MOBHIIICHNE JAaBJICHUS ra3a
IpU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
mapaMeTpamMM  COCTOSIHMS raza B M30Ipolieccax;
3JIEKTPHU3AIM TEJl, B3aUMOICHCTBUE 3apsi/I0B

10.4

OmuceiBaTh ~ MEXaHWYECKOE  JIBW)KEHHE,  HCHOJIB3YS
¢du3MUecKre BeIUMYMHBL: KOOPAWHATA, yTh, IIEPEMEIICHHE,
CKOPOCTb, YCKOpEHHE, Macca Tena, CHJa, UMITYJIbC Tea,
KAHETUYeCKasi ~ SHEpPrus,  IMOTCHIHMAJIbHAs  DHEPIHS,
MexaHudeckass paboTa, MeXaHHWYecKas MOIIHOCTb; IpH
OMMCAaHUM TIPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICIT
UCTOJb3yEeMbIX BEIUYMH, MX OOO3HAYCHHUS U EIAUHUIIB,
HaXoAUTh (OPMYIIBI, CBSA3BIBAIOIINE AAHHYIO (PHU3UYECKYIO
BEJINYMHY C JPYTHMHU BeTHINHAMU

10.5

OnucelBaTh H3y4EHHBIE TEIUIOBBIE CBOMICTBA TEl H
TEIUIOBBIC SIBJICHUS, HCIONB3YS (U3NYECKHE BEIMYUHBL:
NaBJICHUE Ta3a, TEMIEpaTypa, CpedHssl KUHETHYecKas




OHCPTHUA Xa0THUYECKOI'0 JABUXKXCHUSA MOJICKYII,
CpeIHEKBaJpaTUYHAs CKOPOCTh MOJICKYN, KOJIHUYECTBO
TEIUTIOTHI, BHYTPEHHSSI SHEPTUS, paboTa ra3a, KodhPpuimeHT
MOJIE3HOTO JIEHCTBHUS TEIUIOBOTO JABUTATENS; TPH OMHCAHUHT
MPAaBUIIHLHO TPAKTOBATH (PU3NYECCKHUIA CMBICI UCTIOIh3yEMBIX
BCJINYHH, ux 0603Ha‘-IeHI/I}I n CAUHUIIBI, HaxXoauThb
(dbopMyIIbl, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BETUUUHY
C ApYrUMH BEIUYUHAM

10.6

OnuceiBaTh  M3YYEHHbIE  DJIEKTPUUYECKUE  CBOMCTBA
BEIIECTBA W  DJIGKTPUYECKHE SBJICHUS  (IIPOIIECCHI),
UCTONB3Yysl (PU3NYECKHE BEIMYMHBI: dJICKTPUUECKUNA 3apsil,
QJICKTPHUYCCKOC IIO0JIC, HaHpH)KéHHOCTB I10JI4, IOTCHLHA,
Pa3HOCTb INOTCHIUAJIOB, npu OIIMCaHUU IMMpaBUJIbHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIB3YEMbIX BEIUYHH,
ux OO0OO3HAUYeHHA U EOUHMIIBI; YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIOIIME TAHHYIO (DU3MUECKYIO BEJIMYUHY C IPYTHUMHU
BEJIMYMHAMU

10.7

aHAIM3UPOBATh  (PU3UYECKHE TMPOLECCh W  SBJICHHS,
UCTIONB3Ysl (DU3MYECKHe 3aKOHbI M TPUHIUIBL 3aKOH
BcemupHoro Tsarotenus, I, II u Il 3akonsr HetoToHa, 3aK0H
COXpaHEHUs MEXAHMYECKOW HHEPruH, 3aKOH COXPAaHEHUs
MMITYJIbCA, MPUHLIMI CYNEPHO3ULHUHA CHJI, MPHUHIMI
paBHOIIpaBUs WHEpUUATbHBIX CUCTEM OTCU€Ta;
MOJIEKYJIIPHO-KHHETUYECKYIO TEOPUIO CTPOEHUS BEILIECTBA,
ra3oBbIC 3aKOHBI, CBS3b CPEIHEW KUHETHYECKOM JHEPIUU
TEIUIOBOTO  JBIDKCHHUS  MOJEKYln ¢ aOCONIOTHOMH
TeMIEepaTypor, NEPBbIA 3aKOH TEPMOJAMHAMHUKHU; 3aKOH
COXpaHEHUs 3JIEKTPUUYECKOTo 3apsiaa, 3akoH Kyrnona; npu
3TOM pa3nyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKoe BBIpAXKEHHE U  YCIOBHUS (TpaHHIIbI,
00J1aCTH) MPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC TPUHIMIIBI JCHCTBUS MAIIUH,
npuOOPOB U TEXHUYECKHX YCTPOICTB; pa3ianyaTh YCIOBUS
ux 0€3011acHOr0 UCIOJIb30BaHMsI B TOBCEJHEBHOM KU3HU

10.9

BrimonHaTs SKCIICPUMCHTBI 10 HCCIICAOBAHUTO
(bu3MYECKUX SBICHUA ¥ TPOIECCOB C HCIOJIB30BAHHEM
MMpsAMBIX u KOCBCHHBIX H3MepeHHI>'I; npu 3TOM
dbopmynupoBaTh nmpodiieMy (3aady) ¥ THIIOTE3y YIeOHOTO
AKCIEPUMEHTa, COOMpATh YCTAHOBKY W3 TIPEIIIOKECHHOTO
000pyIOBaHUsA, TPOBOAUTH OMNBIT W  (OPMYIHPOBATH
BBIBOJIBI

10.10

OcyiiecTBiATh  NpsIMBIE U KOCBEHHBIE  U3MEpPEHUS
(bu3MYECKUX BEJIWYUH; IPU 3TOM BBIOUPATH ONTHUMAIbHBIN




CHOC06 HU3MCPCHUA W HUCHOJIB30BATb U3BCCTHBIC MCTOIBI
OIIEHKH MOTPEIIHOCTEN N3MEPEHU I

10.11

HccnenoBaTh  3aBUCUMOCTH  MEXIY  (PU3MUECKUMHU
BEJIMYMHAMHU C UCIOJB30BAHUEM NPSMBIX U3MEPEHUM; MTPU
3TOM  KOHCTPYHpOBaThb  yCTaHOBKY, ¢buKcupoBaTh
pe3yabTaThl  MOJYYCHHOM  3aBUCUMOCTH  (pU3MUYECKHX
BEJIMYMH B BHJIE TaOIMIl M IpaHKOB, J1€NaTh BBIBOJBI 110
pe3yJIbTaTaM MCCIEA0BAHUS

10.12

Cobmnronate npaBuiia 6€30MacHOTO TPy MPH MPOBEACHUU
MCCIIEIOBAaHMM B paMKax y4eOHOIr0 IKCIIEpUMEHTa, y4eOHO-
HCCIIEIOBATEIIbCKOM U IMPOEKTHOW  JIEATENBHOCTH  C
HCIOJIb30BaHUEM M3MEPHUTENIbHBIX YCTPOMCTB u
J1a00paTOPHOTO 000PYIOBAHMS

10.13

Pemate pacyéTHble 3aa4M C SIBHO 33JaHHON (U3NYECKOM
MOJICNIBbIO, MCIIONB3YsST (PU3NYECKUE 3aKOHBI M TPUHIHIIG;
HAa OCHOBE aHalW3a yCIOBHA 33Ja4yd  BBIOMpATh
(bu3NYECKyI0 MOJIENb, BBIICIATh (PU3NUECKUE BEIUUYUHBI U
dbopmynel, HeoOXoAMMBIC s €€ pEIIeHHs, MPOBOJUTH
pacuéThl U OLEHUBATH PEaTbHOCTh MOJYYEHHOTO 3HAYCHUS
(hbU3UIECKON BEITMYUHBI

10.14

Pemate kauecTBEHHBIC 3ala4i: BBICTPAMBATH JIOTUYCCKHU
HEMPOTUBOPECUMBYIO ILIEMOYKY PACCYXIACHUU C OMOpOM Ha
W3YYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE
SIBIICHUS

10.15

Hcnons3oBars IIpY  pELICHUU yueOHBIX 3a1a4
COBPCMCHHBIC I/IHq)OpMaI_II/IOHHBIG TCEXHOJIOTUH AJIA ITOMUCKA,
CTPYKTYpUPOBaHUS, HMHTEPIPETAMN H IPEICTABICHHUS
yaeOHOU u HaY4YHO-TIOMYJISIPHOM nHpopmanuu,
MOJYYCHHON W3 pa3jM4YHBIX HMCTOYHHKOB; KPUTHUECKHU
aHATM3UPOBATh MOTydaeMyro HH(POpMAITUIO

10.16

[IpuBOIUTE MpUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX
y4E¢HBIX-QU3UKOB B  Pa3BUTHE HAyKd, OOBSICHCHHUE
MIPOLIECCOB OKPYXKAIOUIETO MHpa, B Pa3BUTUE TEXHUKU M
TEXHOJIOTHI

10.17

Hcnonk30BaTh TeOopeTUYECKHE 3HAHUS 10 (U3UKE B
MTOBCETHEBHOM XKU3HH JIJIs1 oOecrieueHus 0€301acHOCTH TTPHU
oOparnieHuu ¢ MpudopaMu ¥ TEXHHUYECKUMHU YCTPOHCTBAMH,
JUIS  COXPaHEHHUS 3JI0POBbS M  COONIOACHHUS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPY)KAIOIIEH cpefie

10.18

PaGotatb B Trpynme ¢  BBIIOJHEHHEM  Pa3IHMYHBIX
COLIMAJIbHBIX poOJiel, IUTaHUpOBaTh pPadOTy TPYIIIBL,
paloHaIbHO paclpenessTh 0053aHHOCTU U IMJIaHUPOBATh
NEeATEIbHOCTh B HECTAHJAPTHBIX CHUTYalUsAX, aJE€KBaTHO




OLCHUBATh BKJAJ KaXAOTO M3 YYACTHUKOB TIPYHIIBI B
peleHne paccMaTpUBaeMOi TPOOIEMBI

11 KJTACC

KoanposepsiemoropesyJjbtara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOCHUS
OCHOBHOIi 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro
o01ero oopa3oBaHus

JleMOHCTpUpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3HUKHU B
(hopMHUpPOBaHNHM COBPEMEHHOW HAay4YHOW KAapTHUHBI MHUpA, B
Pa3BUTHUM COBPEMEHHOM TEXHUKM U TEXHOJIOTUHA, B
MPAKTUYECKON JIEATENBHOCTU JIFOJEH, UEJIOCTHOCTh |
€IMHCTBO (PU3UUYECKOMN KapTUHBI MUPA

11.2

Y4uThIBaTh TPaHULIBI MIPUMEHECHUS M3YYEHHBIX
(bU3UYECKUX MOJENIel: TOYEHHBIA SJCKTPUUYECKUM 3apsij,
AACpHad MOACIIbL aToMa, HYKJIIOHHAasA MOJCJIb aTOMHOTO
A7pa TPy pelIeHnH PU3MUECKUX 3a7a4

11.3

Pacmio3naBate  ¢usnueckwe sABIEHUA (MPOIECCHI) H
OOBSICHATh WX HAa OCHOBE 3aKOHOB DJJICKTPOJAWHAMHKH H
KBaHTOBOWH  (DU3WKHU: DIIEKTPUYECKas IMPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aHMO,Z[eI>'ICTBI/Ie MAarHuToB, OJJICKTPOMAarHuTHasA
HWHAYKIOWA, I[eﬁCTBHG MAaroiuTHOIrO 1moJjid Ha IMPOBOJHUK C
TOKOM u I[BI/I)I(YH_II/II\/'IC}I 3apsn, SJICKTPOMArHuTHBIC
KojeOaHus W BOJHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHHE
CBETa, OTpPAXEHHE, TNpEIOMIIEHHE, HWHTephepeHIus,
mudpaknuss W TOJSAPHU3ALHUs CBETa, IUCIEpPCHS CBETa,
dbotoanexktpuuecknii  dhdext (hoTodddekT), cBeTOoBOE
JaBlieHHE, BO3HUKHOBEHHE JIMHEHYATOro CIIEKTpa aroma

11.4

BOJIOpO/A, €CTECTBEHHAI u MCKYCCTBEHHAs
pa,Z[I/IoaKTI/IBHOCTB
OnuceIBaTh W3y4YECHHBIE CBOICTBa BEIIECTBA

(3meKTprUecKre, MarHUTHbIE, ONTHYECKUE, JIEKTPHUUECKYIO
MPOBOAMMOCTh PA3IUYHBIX CpEl) U BJIEKTPOMArHUTHBIE
SBIIEHUSI (IIPOIECCHI), UCTONB3Ysl (U3MUECKUE BEITUYUHBIL:
ANEKTPUYECKUU  3apsii, CHJIa TOKa, JJICKTPUUYECKOE
HampsDKEHUE, JJIEKTPUYECKOE COIMPOTUBIEHUE, Pa3HOCTH
norennuainos, J/IC, pabora Toka, HHIYKIMS MAarHUTHOTO
nonsi, cwia Awmmnepa, cwia JlopeHrla, HMHAYKTUBHOCTh
KaTyIIKH, SHEPTHsl AJIEKTPUYECKOTO0 M MarHUTHOTO MOJIEH,
MEePUOJ M YacToTa KojieOaHWU B KOJeOATeIbHOM KOHTYpE,
3apsi W CWiIa TOKa B IIpolecce TapMOHHYECKUX




AJIEKTPOMArHUTHBIX KoJieOaHMH, (OKyCHOEe paccTOsHUE U
ONTHYECKas CWJIA JIMH3BL, IPH ONHCAaHWU NPABHIBHO
TPaKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEMBIX BEJINYNH,
uX OOO3HAaUeHWs ¥ EAWHUIBI, YKa3bIBaTh (HOPMYIIHL,
CBSI3BIBAIOINE JAHHYIO (PU3NYECKYIO BEIMYHHY C APYTHMHU
BEJIMYMHAMU

11.5

OmnuceiBaTh M3y4YEHHBIC KBAaHTOBBIC SBICHHS M IPOIECCHI,
UCTIONB3YS dusnueckue BEJINYMHBI CKOPOCTb
ANIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA,
SHEpPrusi W UMIYIbC (OTOHA, TEpHOA MOTypacraja,
SHEPIus CBSI3M aTOMHBIX S/I€p; NPU OMHCAHUU NPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HUCIOIB3YEMbIX BEIUYHH,
uxX 0003HAUYeHUS M EAMHUIBL, YKa3blBaTh (OPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BETUUMHY C APYTUMH
BEJINYMHAMH, BHIYUCIISATH 3HAaUEHHE (PU3NUECKON BETHUHHBI

11.6

AHanu3upoBath (U3UYECKUE TPOLECCHl M  SBICHHUA,
UCIOJNB3Ys (PM3MUECKHUE 3aKOHBI M MPUHIUIBL: 3akoH OMa,
3aKOHBI TOCJICAOBATCIILHOTO U MMAPAJIJICIIBHOTO COCANHCHUSA
MPOBOJHUKOB, 3akoH Jlxoyms — JleHuma, 3akoH
ANEKTPOMArHUTHOM MHIYKIUHU, 3aKOH MPSMOJIMHEHHOTO
pacnpocTpaHEHHUs CBETa, 3aKOHbl OTpPaXXCHHs CBETa,
3aKOHBI MPEJIOMJIEHUS CBETA, ypaBHEHUE ODWHINTENHA IS
dborodddekra, 3aK0OH COXpaHEHHS DHEPTUH, 3aKOH
COXpaHEHHUS UMITyJIbCa, 3aKOH COXpaHEeHHUs
ANEKTPUUYECKOTO 3apsifia, 3aKOH COXPAHEHHS MacCOBOIO
yucia, noctynarsl bopa, 3aKk0H paiiOaKTUBHOTO pacmana;
IpU 3TOM pa3InyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa,
€ro MaTeMaTH4YeCKOE BBIPA)KEHHE M YCIIOBUS (TPAaHHULIBI,
00J1aCTH) MPUMEHUMOCTH

11.7

OmnpenensaTb HaIpaBJIe€HUE BEKTOPAa UHAYKIIMM MarHUTHOTO
[oJii IPOBOJHMKA C TOKOM, CHJIBI AMIepa M CHJIBI
Jlopenua

11.8

Ctpoutb M oONMCHIBaTH M300paXKEHUE, CO37aBAEMOE
IIJIOCKUM 3€pKaJIOM, TOHKOH JIMH301

11.9

BemonusTs IKCTIEPUMEHTHI o HCCIIEIOBAHHIO
(GU3MUECKUX SBICHUH M TPOIECCOB C HCIOIb30BAHUEM
OpsSMBIX M KOCBEHHBIX  WM3MEPEHHH; TpH  3TOM
dbopmynupoBaTh nmpodsieMy (3agady) U THIIOTE3y YIeOHOTO
HKCHEPUMEHTa, COOMpaTh YCTAHOBKY M3 TMPEIJIOKECHHOTO
00OpyZOBaHUs, TPOBOAMTHL ONBIT M  (HOPMYTUPOBATH
BBIBOJIBI

11.10

OcymecTBiATh  MOpSMbIE U KOCBEHHbIE  H3MEPEHHUS
(bu3NYECKUX BEJIWYUH; IPU 3TOM BBIOUPATH ONTHUMAJIbHBIN




CHOC06 HU3MCPCHUA W HUCHOJIB30BATb U3BCCTHBIC MCTOIBI
OIIEHKH MOTPEIIHOCTEN N3MEPEHU I

11.11

HccnenoBaTh 3aBUCUMOCTH  (DU3MUYECKUX BEIUYHH C
UCIIOIb30BAHUEM  INPSMBIX ~ HU3MEPEHMH; IIPU  OTOM
KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHPOBaTh pe3yJIbTaThl
MOJTyYeHHOHM 3aBHCUMOCTH (PU3MUECKUX BEJIWYMH B BHJIE
TabMUI M TpauKOB, NeIaTb BBIBOABI IO pe3yJibTaTaM
UCCIICIOBaHM

11.12

Cobmnronate npaBuiia 6€30MacHOTO TPy MPH MPOBEACHUU
MCCIIEIOBAaHMM B paMKax y4eOHOIr0 IKCIIEpUMEHTa, y4eOHO-
HCCIIEIOBATEIIbCKOM U IMPOEKTHOW  JIEATENBHOCTH  C
HCIOJIb30BaHUEM M3MEPHUTENIbHBIX YCTPOMCTB u
J1a00paTOPHOTO 000PYIOBAHMS

11.13

Pemate pacyéTHble 3aa4M C SIBHO 33JaHHON (U3NYECKOM
MOJICNIBbIO, MCIIONB3YsST (PU3NYECKUE 3aKOHBI M TPUHIHIIG;
HAa OCHOBE aHalW3a yCIOBHA 33Ja4yd  BBIOMpATh
(bu3NYECKyI0 MOJIENb, BBIICIATh (PU3NUECKUE BEIUUYUHBI U
dbopmynel, HeoOXoAMMBIC s €€ pEIIeHHs, MPOBOJUTH
pacuéThl U OLEHUBATH PEaTbHOCTh MOJYYEHHOTO 3HAYCHUS
(hbU3UIECKON BEITMYUHBI

11.14

Pemate kauecTBEHHBIC 3ala4i: BBICTPAMBATH JIOTUYCCKHU
HEMPOTUBOPECUMBYIO ILIEMOYKY PACCYXIACHUU C OMOpOM Ha
W3YYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE
SIBIICHUS

11.15

Hcnons3oBars IIpY  pELICHUU yueOHBIX 3a1a4
COBPCMCHHBIC I/IHq)OpMaI_II/IOHHBIG TCEXHOJIOTUH AJIA ITOMUCKA,
CTPYKTYpUPOBaHUS, HMHTEPIPETAMN H IPEICTABICHHUS
yaeOHOU u HaY4YHO-TIOMYJISIPHOM nHpopmanuu,
MOJYYCHHON W3 pa3jM4YHBIX HMCTOYHHKOB; KPUTHUECKHU
aHATM3UPOBATh MOTydaeMyro HH(POpMAITUIO

11.16

OOBSCHATh MPHUHLMIBI JCHCTBHS MAIIUH, NPUOOPOB H
TEXHUYECKUX  YCTPOWMCTB, pa3inyaTh YCJIOBHUA  HX
0€301MacHOTO UCIOIb30BaHMS B IOBCEHEBHOM KU3HU

11.17

[TpuBOAUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX
yu€HBIX-QU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE
IIPOLIECCOB OKPYXKAIOLIETO MHpA, B PA3BUTHUE TEXHUKH M
TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOpPETUYECKHWE 3HAHHUS 1O (QHU3UKE B
MOBCEHEBHOM KU3HU 171 0OecrieueH st 0€301MacHOCTH MPH
oOpalieHnu ¢ TpudOpaMu U TEXHUUYECKUMH YCTPOMCTBaMH,
IJS.  COXpAaHCHMS 3I0pOBbS W COONIONEHHS HOPM
HKOJIOTMYECKOT0 MOBEACHUS B OKpYXKaIOLIeH cpene




11.19

PaGotatb B Trpynme ¢  BBIIOJHEHHEM  Pa3IHMYHBIX
COLIMAJIbHBIX poJiell, IUTaHUpOBaTh pPadOTy TPYIIIHL,
paloHaIbHO paclpenessaTh 005 3aHHOCTH U MJIaHUPOBATh
NEeATEIbHOCTh B HECTAHJAPTHBIX CHUTYalUsAX, aJE€KBaTHO
OLICHMBATh BKJIAJ KaXIOTO M3 YYACTHUKOB TIpPYIIBl B
peleHre paccMaTpuBaeMOi MPOOIEMBbI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJIACC

Koapa3s Koanposepsiemorod

aejaa JIEMEHTAaA

HpOBepfleMbIeI).]'leMeHTbICOL[ep)KaHI/IH

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHW A

1.1

®du3suka — Hayka o npupoje. Haydnbsie MeTonbl IO3HAHUS
OKpY’KarlIero Mupa. Posb 3KcliepuMeHTa U TEOpUM B
npoliecce MO3HaHUs NPUPOIbl. DKCIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (GHU3UYECKUX SBICHUH M TPOLIECCOB.
Hayunble runore3bl. du3nueckue 3aKOHbI U TEOPHH.
I'panunel npuMeHUMOCTH  (U3MYECKHX  3aKOHOB.
[Mpunuun coorBerctBus. Ponp um mecto ¢u3uku B
(GbopMHUPOBaHUK COBPEMEHHOW HAy4YHOW KAapTHHBI MHpA,
B MMPAKTUYECKOMN AEATEIBHOCTH JIFOJEH

MEXAHUKA

###HPari#KUHEMATHUKA

2.1.1

MexaHuueckoe NIBIOKEHHE. OTHOCHUTENLHOCTD
MEXaHNYECKOTO JIBYOKEHUA. CucreMaoTcuéra.
TpaekTopus

Ilepemerenue, CKOpOCTh (cpenusis CKOpOCTb,
MIHOBEHHAsl CKOPOCTb) M YCKOPEHHME MaTepHaIbHOU
TOYKH, HX TMPOCKOHWU HA OCHU CHCTCMblI KOOpAWHAT.
CrnoxxeHuenepeMeneHNi U CI0KEHUECKOPOCTEN

PaBHOMepHOE ¥ PpPaBHOYCKOPEHHOE MPSIMOJIMHEUHOE
JIBIDKECHUE. I'paduku  3aBUCHUMOCTH  KOOpPJIMHAT,
CKOpPOCTH,  YCKOpE€HHHA, IIyTH U  IEpPEMELIECHUs
MaTepHaHBHOﬁ TOYKHU OT BPCMCHHU

2.1

CBoOogHoe maienne. Y CKopeHue CBOOOTHOTO TaeHUs

KpuBonuneiiHoe nBuxeHue. PaBHOMepHOE [BH)KEHUE
MaTepUaIbHOU TOYKH 1o OKPY>KHOCTH.
YrinoBasgckopocTh, JIMHEHHasICKOpocTh. Ilepmony wu
yactoTa. LleHTpoCcTpeMHUTEIIEHOCYCKOPEHHE

TexHudyeckue yCTpOMCTBA:  CIUJIOMETP, JBHIKCHHE
CHaps/I0B, LICIIHBIE U PEMEHHBIE IIepeJadu

[Ipaktnueckne paboTel. M3mepeHne  MTIHOBEHHOM
ckopoctu. MccnenoBanre COOTHOUMIECHUSI MEXAY MYTAMH,
MPOMICHHBIMU TEJIOM 3a TOCJIeIOBATEIbHbIE pPABHBIC
NPOMEKYTKM  BPEMEHM  TIpPU  PABHOYCKOPEHHOM
JBW)KEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIIIO.




N3yueHne JBH)KEHHs IIapuKa B BA3KOM KUAKOCTH.
N3yueHue nBM>XeHUs Teaa, OpPOLIEHHOTO TOPU30HTAIBHO

2.2

##HPart## TMHAMUKA

2.2.1

[Ipunmun otHocutenbHOoCcTH [amunes. IlepBbiil 3akoH
Hprorona. MHepimaabHble CUCTEMBI OTCUETA

222

Macca tena. Cuia. IlpuHnun cynepno3unuu cui

223

Bropoii 3akon HproTOHa a1 MarepualibHOM TOYKH B
WHEPIUATHHOU cucreme orcuéra (HUCO).
TpernitzakoHHbIOTOHAIAMATEPUATIBHBIXTOYEK

224

3akoH BcemupHOro Tsarotenus. Cumna tspkectu. [lepBas
KOCMHU4ecKasi ckopocThb. Bec Tena

225

Cunaynpyroctu. 3akonl 'yka

2.2.6

Cuna tpenusi. Cyxoe Tpenune. Cuiia TpeHUs CKOJIbKEHUS
u cuna TpeHus mnokos. Kosdoumument tpenus. Cura
COIIPOTUBJICHUA TIPpHU ABWKCHHUU TCJIa B KUAKOCTU WA
rase

2.2.7

[ToctynarensHOE 51 BpalareIbHOe IBIDKEHUE
a0COJIIOTHO TBEPJOTO Tela

2.2.8

MOMEHT cHJIBI OTHOCUTEIBHO OCH BpauieHus. [lmeyo
cuibl. YcnoBus paBHoBecus TBEpaoro tena B ICO

229

TexHuueckne yCTpOWCTBA: MOAIIMIHUKYU, JIBUKEHUE
I/ICKyCCTBeHHBIX CHYTHI/IKOB

[TpakTuueckue padboThl. M3ydeHne nBmKeHUs Opycka mo
HAKJIOHHOH TJIOCKOCTH IO IEHCTBHEM HECKOJIBKHX CHIL
HccnenoBanue 3aBHCUMOCTH CHIT YIIPYTOCTH,

2.2.10 BO3HHUKAOIMUX B  AcOpPMHUpPYEMOH  MPYKHHE H

pe3uHOBOM o00pasle, OT BEIMYMHBI HUX Ae(opMaru.
HccnenoBanueyciioBUpaBHOBECUATBEPAOTOTENA,
HUMEIOLIETOOChBPAIICHHUS

23

###Par##3AKOHDBI COXPAHEHNA B MEXAHUKE

23.1

Nmmynse MaTepHalbHON TOYKH, CUCTEMBI
MaTepUalbHBIX TOYEK. MMIynsC CHIBI M H3MECHEHHE
HMITyJIbCa Tella

232

3aKoH COXpaHeHUs HMITYJIbCa B NCO.
PeakTuBHOEBUKEHUE

233

PaGoracunsl

234

MoutHocTbCHIIBI

2.3.5

Kunernueckas sHeprusi MarepualibHON Touku. Teopemao
KMHETUYECKOU JHEPIUU

2.3.6

[ToreHumansHas dHeprus. lloTeHuManbHAsS SHEpPrus
yIpyro nehopMUPOBAHHOM MIPY>KUHBI.




[otennmansHasHEPrUATETABOINIUTIOBEPXHOCTU3EMIIN

HOTGHHI/IaJ'IBHI)Ie N HCIIOTCHIOUAJIBHBIC CHIIBI. CBs13b
237 pa6OTI:I HCIIOTCHIIMAJIBbHBIX CHJI C HN3MCHCHHUECM

MEXAHUYECKOMN SHEPruu CUCTEMBI TeN.
3aKOHCOXPaHEHUSIMEXAHUYECKOMIHEPTUH

2.3.8 Yrpyrue u HeynpyruecToJIKHOBEHUS

239 TexHudeckue yCTpONCTBA: ABUKCHUE DPAKET, BOJOMET,
o KOIIEP, NPYKUHHBIHA IHCTOJIET

[IpakTuueckue pabotel. VizydueHue cBA3M CKOPOCTEH Tel
2.3.10 npu Heynpyrom ynape. McciaenoBaHuecBI3upadOTHICHITBI

C I/IBMGHGHHGMMGXaHquCKOﬁ3HepFHHTeHa

3 MOJIEKVYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
#i#Par###OCHOBBI MOJIEKVJISPHO-KMHETUYECKOM TEOPUU
OCHOBHBIE  TOJOXEHUA  MOJICKYJISIPHO-KUHETUYECKOU
3.1.1 teopun. bpoyHoBckoe aBmwxkenue. Auddysus. Xapaxrep
JBUKEHUS U B3aUMOJICHCTBUS YaCTHUI BELIECTBA
310 Mogenu cTpoeHHs Ta30B, KUIKOCTEH M TBEPABIX TEI U
00BsICHEHHE CBOJMCTB BEIIECTBA HA OCHOBE DTUX MOJIEJIEH
313 Macca monekyn. KommdectBo BemectBa. IlocrosiHHas
ABoraapo
314 TenmoBoe paBHOBecue. Temmeparypa u €€ HM3MEpEHHE.
[IIxanaremneparyplienscus
315 Mogens HIealILHOIo rasua. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH HI€aJIbHOTO Ta3a
3.1 AOcomioTHass ~ TemmepaTypa Kak =~ Mepa  CpeaHel
3.1.6 KHMHETUYECKON SHEPruu TEIUIOBOIO JIBUXKEHMSI YaCTHIL
raza. [llkanaremneparypKensBuna
317 VYpaBuenne Knanelipona — MenneneeBa. 3akoH
Janprona
l'azoBbie 3akoHBI. M3omporecchl B MIACaTbHOM Ta3e C
3.1.8 MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA:  M30TEpMA,
n30x0pa, n300apa
3.1.9 TexHU4YeCKneyCTpoiCTBa: TEPMOMETP, OapoMeTp
[IpakTuuyeckue pabGotbl. M3mepeHue macchl BO3ayXa B
KJIACCHOM KOMHArTe.
3110 HccrenoBaHne3aBUCUMOCTUMEK TYIAPAMETPAMHUCOCTOSH
Usipa3pexeHHOrorasa
OCHOBbI TEPMO/IMHAMUKNA
39 391 TepmonuHamuueckass cucreMa. BHYTpeHHss »Heprus

TEPMOJIMHAMUYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS

322 KomnuectBo TemnoTrsl u paborta. BHyTpeHHsSs sHeprus




OJHOATOMHOI'O HACAJIbHOI'O ra3a

323

Buael Tenmonepenadn: TEIIONPOBOAHOCTh, KOHBEKIIUS,
U3JIy4YEHHUE. TennoémkocTs Tela. VY nenbHas
TEIIOEMKOCTD BEILECTBA.
PacuérkonnuecTBaTenIOTHIIPUTEIUIONEPEAAUE

3.24

[lepBblii 3ak0H TepMoAMHAMUKU. [[prMeHeHHe mepBOTo
3aKOHa TEPMOJUHAMUKHU K M30IPOIECCaM.
I'paduueckasunTepnperanusapaboThIraza

3.25

TenmoBble MamuHbl. [IpyHUIKNBI AEHCTBUS TEMIOBBIX
mamuH. [IpeoOpazoBaHusi dSHEPrUM B  TEIUIOBBIX
mamuHax. KoaddunmeHt nonesnoro nercTus (anee —
KIIJT) TermoBoit mamuubl. [uka Kapuo u ero KIT/]

3.2.6

Bropoit 3akoH  TepmomumHamuku.  HeoOparmmocTh
IpoleccoB B mpupone. TemoBble  JBUTATENH.
DKojoru4eckue npoOaeMbl TEIIO3IHEPTETUKH

3.2.7

TexHudyeckue yCTpOMCTBA: JBUTATENIb BHYTPEHHEIO
CropaHusi, OITOBOM XOJIOIMIBHUK, KOHJUIIMOHED

3.2.8

[IpakTuueckue  pabOTHI. Nsmepenne yACIbHOU
TEIUIOEMKOCTH

3.3

###Par##AI'PEI’ATHBIE COCTOSHMA BEHIECBA. ®A30BbIE

ITEPEXO/bI

3.3.1

[MapoobpazoBanue u KoHAeHcaius. Mcnapenue u
KUIIEHWEe.  YIelbHas  TemioTa  mnapooOpa3oBaHUS.
3aBUCHUMOCTb TEMITEPATypPbl KAIIEHUS OT JaBJICHUS

332

AOCOmIOTHAST M OTHOCHUTEIbHAS BIAXHOCTh BO3IyXa.
Hacspiennsiitnap

3.33

Teépnoe Ttemo. Kpucrammmueckne u amopdubie Tena.
AHu3oTponus CBOWCTB KPHUCTAJJIOB. Kunkue
Kkpuctayibl. CoBpeMEeHHbIEeMaTepUabl

334

[lnaBnenne u KpucTauM3anusa. Y AelbHAsA TEIUIOTa
maieHus. Cyonumanms

335

YpaBHeHHETEII0OBOro0ananca

3.3.6

TexHUueckrue YCTpPOMCTBA: TUTPOMETP U TMCUXPOMETP,
KaJIOPUMETP, TEXHOJOTHUU TOJY4YEHUS COBPEMEHHBIX
MaTepuaioB, B TOM 4YHCIIE HaHOMAaTepHaloB, W
HAaHOTCXHOJIOT'UN

3.3.7

[TpakTrueckue paboTsl. i3MepeHne BIaKHOCTH BO3TyXa

OJIEKTPOAMMTHAMUKA

4.1

###Par##OJIEKTPOCTATHUKA

4.1.1

OnexTpuzauus Tena. OIEKTpUUECKUH 3apsa. JBa Buaa
IIEKTPUYECKUX 3aps0B




4.1.2

[IpoBOAHMKY, AUBIIEKTPUKU U MOJIYIIPOBOAHUKH

4.1.3 3aKOHCOXPaHEHUSAAIEKTPUUECKOT03apsiaa
4.1.4 BsaumonerictBuesapsaaos. 3akouKynona
Onekrpuueckoe nose. Hanpsk€HHOCTh 31EKTPUUYECKOTO
4.1.5 nosist. [IpuHnun cyneprio3unuu. JInHuM HanpsKEHHOCTH
IIEKTPUYECKOTO MOJIS
416 PaGora cunm anexrpocratmyeckoro moss. [loTeHiumarn.
o Pa3HOCTBIOTEHIINATIOB
417 [IpoBomHUKM W JOUAICKTPUKA B IOCTOSHHOM
o DIIEKTPUIECKOM TI0JI€. [IMDIIEKTPUIECKASIIPOHUIIAEMOCTD
OnektpoéMkocTs.  KoHzeHcaTop.  DNEKTPOEMKOCTH
4.1.8 IUIOCKOTO  KOHJEHcaTopa. OHEpPrus  3apsyKEHHOTO
KOHJIEHCaTopa
TexHUuecKkrue YCTpPOMCTBA: JIEKTPOCKOI, SJIEKTPOMETP,
419 AIIEKTPOCTATUYECKAS 3aluTa, 3a3eMJIEHUE
o 3JIEKTPONPHOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHBIN
OpUHTEP
4110 [IpakTuueckue paboTel. M3mepeHuwe »>IeKTpOEMKOCTH

KOHACHCAaTOopa

4.2

##HPar##H#IIOCTOSIHHBIN JIEKTPUYECKHIM TOK. TOKHU B PA3JIMYHBIX

CPEJAX
491 VYcnoBus CyliecTBOBaHUS MOCTOSIHHOTO 3JIEKTPUUECKOTO
o toka. Mctounnku Toka. Cuia Toka. [TOCTOSHHBINH TOK
422 Hanpspxkenue. 3akon Oma Jy1st ydacTka enu
423 DIEKTPUUYECKOE COIIPOTHUBJICHHUE. VY nenbHoe
o CONPOTHBJIEHHE BELIECTBA
494 [TocnenoBarenbHOE, napajuiesbHOe, CMEIlIaHHOe
o COEIMHEHHE TTPOBOTHUKOB
4.2.5 PaGoTa snexkrpuueckoro Toka. 3akon JIxoyns — JIenma
4.2.6 MOIIHOCTB3IEKTPUUECKOTOTOKA
anekTpoaBmkymas cuia (manee — DJIC) m BHyTpeHHEE
4.2.7 CONPOTUBIICHHE MCTOYHUKA TOKA. 3aKOHOMaJISIOIHON
(3aMKHYTOI) AnekTprdeckoiienu. KopoTkoe3ambikaHue
DNEKTpOHHAsT MPOBOJUMOCTH  TBEPIABIX  METAILIOB.
4.2.8 3aBUCUMOCTh CONPOTHUBJICHUS METAJLJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh
429 DNeKTpUYecKUi TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX
o IIyYKOB
[TomynmpoBomuuku.  CoOCTBeHHass W TNpPUMECHas
4.2.10 IPOBOAMMOCTh  MOJYHpOBOAHMKOB. CBolicTBa  p-n

nepexoa. [loaynpoBoAHIUKOBBIE TPHOOPHI




4.2.11

DNEeKTPUUECKUI TOK B ANEKTPOJIUTAX.
DJIEKTPOJIMTHYECKAS] AUCCOIUALIMS. DIIEKTPOIIN3

4.2.12

OnekTpuueckuii Tok B razax. CaMOCTOSITENIbHBIA WU
HECaMOCTOSTEIbHBIN paspsn.
PaznnunbleTHIIBICAMOCTOATENBHOTOpa3psaaa.  MouHus.
IInazma

4.2.13

TexHuueckne yCTpPONCTBA: aMmepMETP, BOJIBTMETD,
peocTar, HMCTOYHUKH TOKa, OAIIEKTPOHArpeBaTelIbHbIC
puOOPHI, IMEKTPOOCBETUTENILHBIE IPUOOPHI, TEPMOMETP
COINIPOTHUBIICHUS, BaKyyMHBI JMOJA, TEPMUCTOPHI U
¢doTope3nucTopsl, MOJYIIPOBOTHUKOBBII §112 ()i 8
raJbBaHUKa

4.2.14

[Ipaktuueckne  paboTel.  M3ydyeHue  CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOB.

M3mepenne DJIC UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
cornpoTtuBieHus. HabmoaeHnesnekrponmsa

11 KIIACC

Koapa3sne
Ja

Koanposepsiemoros.e

MEHTAa

Hp0BepﬂeMbIe3J'[eMeHT]>ICOJIep)KaHI/IH

SJIEKTPOAMMHAMUKA

##HPari#M AT HUTHOE I1OJIE. DJIEKTPOMATI'HUTHA A MH/YKINA

4.3.1

IlocTostHHBIE MAarHuThbL. BzaumoaerictBue
HOCTOSHHBIX MAarHUTOB

4.3.2

MaruuTtHOe Tosie. BeKkTop MarHMTHOM WHIYKIUU.
[Ipunmun  cynepnio3uiuu. JIMHMM ~ MarHUTHOU
WHTYKIIAH.

KaprunanuHuiiMarHu THOMMHYKIIUUTIOISIOCTOSIHH
BIXMarHuTOB

4.3

433

MaruuTHOE MoJie TPOBOJAHMKA ¢ TOKOM. KaptuhHa
JUHUAWA TOJsA [JUHHOTO TMpPsSMOI0 MNPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO IPOBOJHUKA, KaTYLUIKH C
TOKOM. OneItOpcTena.
B3anMonencTBUEepOBOAHUKOB ¢ TOKOM

4.3.4

Cuna Amrnepa, €€ MOJyJIb U HallpaBJICHUE

4.3.5

Cuna Jlopenua, e€ Moaylb U HalpaBliCHHE.
JIBM>KeHUE 3apsKEHHOW 4YacTHUIbl B OJHOPOJHOM
MarHuTHoM noJie. PaGotacunei/lopenna

4.3.6

SIBIEHMEINEKTPOMATHUTHOMMH TYKLIUU




4.3.7

[TorokBeKTOpaMarHUTHOMMHAYKIUH

OJIC WHIYKIUH. 3aKOH  3JEKTPOMarHUTHOMN

4.3.8
nHaykuu Gapanes
Buxpesoe snektpudeckoe nosie. C uHAyKuuu B
439 NMPOBOJHUKE, JBIXKYIIEMCS  IOCTYIATeJIbHO B
OJIHOPOJTHOM MarHMTHOM I10J1€
4.3.10 [IpaBunoJlenua
4311 NunyktuBHOCTh. SBieHue camounaykiuu. IJIC
o CaMOUHIYKI[HH
4.3.12 DHEprusi MAarHUTHOTO MOJI KaTYIIKH C TOKOM
4.3.13 DNEeKTPOMarHuTHOEIOJIE
TexHuueckrne yCTpOWCTBA: TMOCTOSIHHBIE MAarHUTBHI,
4.3.14 AJIEKTPOMATrHUTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHILI, MHIYKLIMOHHAs [1€Yb
[TpakTuyeckue paboTbl. M3yueHne MarHuTHOTO TOJIS
KaTyliku ¢ TokoMm. MccrnenoBanue  AedCTBUS
4.3.15 MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanuesBICHUSIEKTPOMArHUTHOMMHTYKITH
u

5 KOJIEBAHHMS YU BOJIHBI
##HPartH#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEEBAHU A

KoneobarensHass cucrema. CBOOOOHBIE KOJIEOAHUS.

5.1.1 l'apmonnueckne konebanms. Ilepwonm, wyactoTa,
aMIIuTyaa U (azakoneOaHmit

5.12 [IpyxuHHBINMAaATHUK. MaTeMaTUYECKUMMassTHUK
VYpaBHenue TapMOHUYECKUX KoJIeOaHUH.

5.1.3 Kunematnueckoeu TUHAMHYECKOE onHcaHue
KO0JI€0ATEIBHOI0 IBIKEHUS
[IpeBpamienne  dHEpruM TOpPH  TAPMOHHYECKHUX

514 kojeOanusax. CBsA3p  aMIUIMTYIbl  KOJeOaHHit

5.1 o UCXOIHON BEINYUHEI C aMIUIUTYIAMU KOJeOaHui eé

CKOPOCTH U YCKOPEHUS
KoneobarensHbIi KOHTYD. CBoOoHBIE
JJICKTPOMAarHUTHBIE  KOJIeOAaHUS B  HIACATHHOM

515 KOJIeOaTeIbHOM KOHTYpE.

o AHaJIOrHAMEKTYMEXAaHUIECKUMHU u
3JICKTPOMArHUTHBIMUKOJICOAHUSIMU.
®opmynaTomcona

516 3aKOH  COXpaHEHUS DSHEPrUU B  HUJCATHLHOM

o KOJIeOaTETBHOM KOHTYpPE

5.1.7 BrinyxieHHbie MEXAHUYECKHUE KoJie0aHusl.




Pesonanc. Pe3oHaHCHas kpuBasd. DBbIHyXIcHHBIC
3JIEKTPOMAarHUTHBIE KOJIeOaHMsL.

Ilepemennbiii Tok. CHUHYCOMIAIbHBIA NEPEMEHHBIN
TOK.

MomHOCTh NEPEMEHHOTO TOKAa. AMIUIMTYAHOE U
JEHCTBYIOIEE 3HAUCHUE CUJTBI TOKA M HATIPSHKCHUS

5.1.10

Tpanchopmarop. IlpousBoacTBo, Tmepemada U
norpebyeHue ANEKTPUYECKOM SHEPrHUH.
DKOJIOTHYECKHE  PUCKM  TpU  MPOU3BOJCTBE
AJIEKTpUYECKON »Hepruu. KynbTypa HCHOJIb30BaHUSA
AJEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

5.1.11

Texnuyeckue YCTpOMCTBA: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, IMHUH dJIEKTpoInepesad

5.1.12

[TpakTuyeckue padotel. MccnenoBanue 3aBUCUMOCTH
nepuosia MayblX KojeOaHWi Trpy3a Ha HHUTH OT
JUIMHBI HUTM W Maccel rpysa. HMccnenosanue
IIEPEMEHHOIO TOKa B LENU M3 IIOCIECA0BATEIbHO
COCIUHEHHBIX KOHJIEHCATOPA, KaTyIIKU U PE3UCTOpa

52

#HParfi#MEX AHY

ECKUE 1 OJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

MexaHnuecKkre BOJIHBI, YCIOBHSI pPacpOCTPAHEHUS.
[Tepuon. CkopocTh pacnpoCTpaHEHHS W JJIMHA
BoJIHBI. [lonepeunsie U NpoA0IbHBIEBOIHBI

522

#i#HPart##t  WHrepdpepenuus u  audpaxmus
MEXaHUYECKUX BOJIH

523

3Byk. CkopocTh 3Byka. ['poMkocTh 3ByKa. Beicota
ToHa. TeMOp 3ByKa

524

DNEeKTPOMarHUTHHIE BOJHBI. YCJIOBUSA H3IyYEHUS
ANIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpoB E, B U v B 3JIeKTpOMarHuTHOW BOJHE B
BaKyyMe

525

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXEHUE,
MpesioMIICHUE, MoJIsipu3anus, mudpaxius,
untepdepenusa. CKOpoCThIIEKTPOMArHUTHBIXBOJTH

5.2.6

Illxana 3JIeKTPOMAarHUTHBIX BOJIH. [IpuMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

[TpuHIMIBI paanocBs3u u TEJIEBUICHNUS.
Pagnomoxamusi.
DNEeKTpOMarHMTHOE3arpsA3HEHUEOKPYKAIOLIENCPE b

5.2.8

TexHuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIBTPAa3BYKOBas [UAarHOCTHKa B
TEXHUKE M MEIMLHMHE, pajap, paJaHuONpPUEMHUK,
TeNeBU30p, aHTeHHa, TenedoH, CBY-medn
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#iHParii##OIITUKA

5.3.1

[IpsamonuHeliHOE  pacnpoCTpaHEHHE  CBeTa B
OHOpOAHOM cpexe. JIyucsera

532

OtpaxeHne cBeTa. 3aKOHbI OTpPaXXEHUsS CBETA.
[TocTpoenue n3o0paxeHU# B TIIIOCKOM 3epKaje

533

IIpenomiienne cBera. 3aKOHBI IPEJOMJIEHUS CBETA.
AOGCOIOTHBIMITOKA3aTEeNBIPETOMICHUS

534

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroga
IMMOJIHOT'O BHYTPCHHETO OTPAXKCHUA

535

Hucnepcust cera. CioHBIM cOCTaB 0elIoro CBeTa.

IBer

5.3.6

CobOwuparonue W pacceuBarolue IJWH3BL. TOHKas
nuH3a. DOKYCHOE pacCTOSHUE W ONTHYECKas cuia
ToHKOM nwmH3bL. [locTpoeHwe wu300pakeHuil B
coOupamIIUX U pacceuBaromMx JuH3ax. Dopmyna
TOHKOM JIMH3EL. Y BelIMUEeHUE, TaBaeMOCINH30M

5.3.7

[IpenenbInpuMEeHUMOCTUTEOMETPUYECKONONITUKHI

5.3.8

HNutepdepennius ceta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOIeHUS MAKCUMYMOB 1 MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT ABYX CHH(a3HBIX
KOT'€pEHTHBIX UICTOYHHUKOB

539

Hudpakuus cBera. [ludpaknuonnas pemérka.
YcnoBre HaOMIONCHHUS TJIABHBIX MAaKCHMYMOB IIPH
naJIcHuU MOHOXPOMATHYECKOTO cBeTa Ha
TU(QPaKIUOHHYIO PEHIETKY

5.3.10

[Tonspuzanusceera

5.3.11

Texnuyeckue YCTPOMCTBA: OYKH, ayma,
¢doroanmapar, MPOSKUMOHHBINA anmapar, MUKPOCKOTI,
TEJIECKOT, BOJIOKOHHAsl OMNTHUKA, JU(PPaKIUOHHASL
peLETKa, NOJISIPOU.L

53.12

[Ipaktuyeckne paboTsl. M3Mmepenue mokazarens
MPEJIOMIIEHUS. Uccnenosanue CBOWCTB
M300paXKeHUIA B JTUH3aX.
Habmtonenueaucnepcuucsera

DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

I'paHu1Bl TPUMEHUMOCTH KJIACCUYECKOM MEXAaHUKHU.
[TocTynatel TEOPUHU OTHOCHUTEJIBHOCTH:
WHBApPUAHTHOCTh  MOJYJS CKOPOCTM CBE€Ta B
BaKyyMme, IPUHIIMI OTHOCUTEIbHOCTH DUHIITEHHA

6.2

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHHU U COKpAIICHUE JJTUHBI




6.3

DHeprus U UMIYIbC CBOOOIHOM YaCTHIIBI

6.4

CBs3b MacChl ¢ YHEPTUEH U UMITYJILCOM

CBOOOTHOM

YaCTUIIBI. DHEPTUATOKOSICBOOOTHOMYACTHIIHI

KBAHTOBA ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®otonbl. Dopmyna [Tnanka cBsi3u 3Hepruu HOTOHA C
€ro 4acTOTOH. DHEPrus U UMNyJIbC (hOTOHA

OtkpeiTHe U uccienoanue (orodpdexra. ONBITHI

A.I'. CroneroBa. 3akoHbipoTorppexra

«Kpacnas rpanuna» potorddexra

VpaBuenne  DOuHmTedHa g poroaddexra.

7.1.4

JaBnenue cBera. OnwiTel [1.H. JIeOenena

7.1.5

XUMHNYECKOENEHCTBUECBETA

Texauveckue YCTpOMCTBA: do

TODRJICMEHT,

(dboTomatuuk, comHeuHas 6aTtapesi, CBETOAHO/T

7.2

CTPOEHUME ATOMA

7.2.1

MOACIb aTOMa

Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo
HCCIIEI0OBaHUIO CTpOeHMs aroma. [1nanerapHas

7.2.2

[Tocrynatet bopa. W3nydenme u n

SHEPruM Ha JApyrod. Buabel cmekTpo
YPOBHEW 3HEPTrUH aTOMa BOAOPOJA

OLJIOIIEHHUE

(GOTOHOB TIpH TEpexoJie aTroMa C OJHOTO YPOBHSI

B. Cmektp

7.2.3

AJIEKTPOHOB Ha KpUCTaJIax

BonHoBeie cBolicTBa wactuil. Bomubl e bpoins.
KopnyckynsipHo-BostHOBOM — AyanusMm.  Judpakmms

7.2.4

CrnoHTaHHOE U BBIHYXKJIEHHOE
Y CTpoicTBO M MPUHIIMIT pabOTHI J1azepa

U3JIyYEHUE.

7.2.5

TexHu4eckrne yCTpONCTBA: CIEKTPAJIbHBIA aHAIU3
(criekTpocKom), J1a3ep, KBAHTOBBIM KOMIIBIOTED

7.2.6

CTIeKTpa

[Tpaktrueckue padotel. HabmogeHue auHEHYaTOro

7.3

ATOMHOE APO

7.3.1

SJIEMCHTAPHBIX YaCTHUI]

Mertonsl HaOIIOICHUS 51 perucTpanuu

7.3.2

M3IIy4eHus. BnusHue paanoakTHBHOCTH
OpraHu3Mbl

OtkpeiTHe paauoakTuBHOCTH. OmbiThl Pesepdopma
[0  ONpEeAeNeHUI0  CcOoCTaBa  PaJUOAKTUBHOTO
m3nydeHusi. CpoiictBa anbda-, Oera-, ramMma-

Ha XUBbIC

7.3.3

OTkpbITHE TPOTOHA U HEUTpOHA. HyKITOHHAsI MOAENb




anpa leiizenGepra — MBanenko. 3apsasnpa.
MaccoBoeuncnosiapa. M30Tomnst

7.3.4

Anbda-pacrian. ONEKTPOHHBIA ¥  MO3UTPOHHBIN
Oera-pacma. I'amma-uznyuenue. 3aKkoH
paZvoaKTUBHOIO pacnaaa

7.3.5

DHeprusi CBsI3M HYKJIOHOB B fAzpe. SInepHbIe CHIIBIL.
JledekT macchl smpa

7.3.6

Snepubie peakuuu. JleneHue u CUHTES €p

7.3.7

Snepubiii  peaktop.  TepMmosimepHbII  CHHTES.
[TpobnemMbl ¥ TEpPCHEKTHBBI SIEPHOM SHEPrETHUKU.
DKOJIOTMYECKUEACTIEKTHIAIEPHONIHEPTETUKHI

7.3.8

DneMeHTapHble 4acTUllbl. OTKpBITUE MO3UTPOHA.
dOyHIaMEHTAIbHBIE B3aUMOJEHCTBUSA

7.3.9

TexHudeckue  ycTpoWcTBa:  JO3UMETp, Kamepa
BuiibcoHa, simepHbIi peakTop, aToMHas bomba

7.3.10

[Ipaktuyeckne pabotbl. McciemoBaHue TPEKOB
yacTull (1o TOTOBBIM (hoTorpadusim)

C

JIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro neba. Co3Be3mus, SpKue 3BE3MBI,
IIJIaHEThI, UX BUAUMOC IBUXXCHUC

8.2

ConHeunas cucteMa. [lmaHeTsl 3eMHON TpYIIIBL.
[InaHeThI-TUTaHTBl U HMX CHOYTHHUKH, KapJIUKOBBIC
raneTsl. ManbierenaCoJTHEYHOMCUCTEMBI

8.3

Comnne, ¢otochepa um armochepa. ComHeuHas
aKTUBHOCTb

8.4

Ncrounuk sHeprun CosHua u 3BE311

8.5

3BE31BI, MX OCHOBHBIE XapaKTCPUCTUKU: Macca,
CBETUMOCTbD, paauycC, TEMIIEPATYpPa, UX B3aUMOCBS3b.
JlnarpaMMa «CIIEKTPaJIbHBIA KJIACC — CBETUMOCTBY.
3BE3 b1 [JIABHOM [IOCIEA0BATEIbHOCTH.
3aBUCHUMOCTb «Macca — CBETUMOCTb» M 3BE3]
IJIABHOM MOCJIEI0BATEIBHOCTH

8.6

H##Par###BuyTpennee CTpPOEHUE 3BE3I.
CoBpeMeHHbIE MPEJCTaBICHUS O MPOUCXOXKICHUU U
spoJrrornu CoTHIA U 3BE3]. DTAIbBDKU3HU3BES

8.7

Muneunbiii Ilyte — Hama [Namaktuka. CrnupaiibHas
cTpykrypa ['anakTuku, pacnpeneneHue 3BE31, ra3a u
neutd.  [lonoxenne wu  aBwkenune ConHua B
lNanakTtuke. [lnockas u cdepuyeckas IMOICUCTEMBI
lanaktuku

8.8

Tunel ranakTvk. PanuoragakTMKM U KBas3apbl.




UYEpHble ABIPHI B s1pax rajJakTHK

Bcenennas.  Pacmiupenne  Bcenennoil.  3akoH
Xabb6na. Pazberanue ramaktuk. Bospact u pagmyc

8.9 .
Bceenennon, teopuss bosbmoro B3peiBa. Mozeinb
«ropsuer Beenennoii». PenukroBoensiydyeHue
Macmrabnas CTPYKTYpa Bcenennoii.
8.10 MeraranakTuka. Hepeméunnie pOOJIEMBI

aCTPOHOMUH




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

KoanposepsiemororpedoBanus

IIpoBepsiemble TPeOGOBaHNS K MPEeAMETHBIM
pe3yJbTaTaM OCBOEHUS] OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CPeJHEro o0uero
o0pa3oBaHuM

CdopmupoBaHHOCTH YMEHHHA pacmo3HaBaTh
(dusnueckue siBIeHUs (POIECcChl) U OOBSICHITh UX Ha

OCHOBC U3YUYCHHBIX 3aKOHOB

BnazerHe OCHOBOIIOJIararoImuMu (bI/ISI/ILIeCKI/IMI/I
IMOHATUAMU W BCIWYUMHAMH, XapPaKTCPUIYIOIIUMU

¢bu3nvecKue npoueccs

ChopMHUpPOBAaHHOCT, YMEHHH TPUMEHATH 3aKOHBI
KJIACCHYECKOM MEXaHUKH, MOJIEKYISPHON (U3MKU H
TePMOJUHAMHUKHU,  JJIEKTPOJAMHAMUKH, KBAaHTOBOU
bu3ukn A aHanMM3a W OOBSCHEHMs  SIBIICHUU
MUKpOMHpA, MaKpOMUpa W Meramupa, pas3indaTh
ycioBus  (TpaHHIBl, 00JacTH)  MPUMEHUMOCTHU
($u3MYEeCKUX 3aKOHOB, IOHUMATh BCEOOIINN XapaKTep
(GyHIlaMEHTAJIbHBIX ~3aKOHOB M  OTPAaHUYEHHOCTb
WCIOJIb30BaHUS YACTHBIX 3aKOHOB; aHAIM3UPOBATh
¢usnyeckue  MpOIEeCChl, HCHOJb3yd  OCHOBHBIC

MOJIOKCHUS, 3aKOHBI 1 3aKOHOMCPHOCTHU

ChopMupOBaHHOCTH YMEHHSI pa3IUyYaTh yCIOBHUS
OPUMEHUMOCTH  MoAeded  (U3MYECKHX Tel W

MIPOIIECCOB (SIBJICHMI)

ChopMHPOBaHHOCT, YMEHHSI pelIaTh pacyETHBIC
3aJa4d C SBHO 3aJaHHOM W HEIBHO 3aJaHHOH
¢u3nyeckoil MoAenbI0: Ha OCHOBAaHMM aHAIN3a
yCIIOBUS BBIOMpATH busnueckue MOJIENH,
OTBeHaroIue TPeOOBAHMAM 3adadd, IMPHUMEHATH
(bopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThI
buznveckux TEOpHid npu UCTIOJIb30BaHUH
MaTeMaTHYECKUX  METOJOB  peIIeHus  3ajad,

IIPOBOIUTH paC‘IéTI)I Ha OCHOBaHHH HMCIONIHUXCA




JIAHHBIX, AHAJIM3UPOBATh pe3yJIbTaThI u
KOPpPEKTUPOBAaTb METOABl PELIEHUA C  YYETOM

MOJIYYEHHBIX PE3yIbTaTOB

Pemarp  kauecTBeHHBIE  3amadyd,  TpeOyroIue
MPUMEHEHUsI 3HAaHUM U3 pa3HbIX pa3JIeloB HIKOJIBHOTO
Kypca (u3uKM, a TakkKe HHTerpaluu 3HaHUU U3
OPYrUX TMPEIMETOB €CTECTBEHHOHAYYHOTO IMKJIA:
BBICTpPaNBaTh JIOTHYECKYIO IIEMOYKY PACCYXKIACHUN C
OMOpOM Ha W3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M

(bu3UvecKue SBICHUS

Bnagenne  OCHOBHBIMH ~ METOJaMH  Hay4HOTO
MO3HAHUS, HUCMOJb3yeMbIMU B (HU3UKE: MPOBOIUTH
OpsMble WM KOCBEHHBIE HM3MEpeHHUs (U3NUECKUX
BEJIMYMH, BBIOWpAsi ONTHMAIIbHBIA CIIOCO0 M3MEpEHUs
U UCHOJb3YyS  M3BECTHBIE  METOJbl  OLCHKHU
IIOIPELIHOCTEN U3MEPEHHUI, IPOBOAUTH
UCCIIEIOBAaHNE 3aBUCUMOCTEH (PU3UUECKUX BEIUYHH C
UCIOJIb30BAaHUEM TMPSMBIX H3MEpEHUH, OOBACHATH
MOJIyYEHHBbIE PE3yJIbTaThl, HCHOJB3YS (U3NUYECKUE
TEOPUH, 3aKOHbl M TOHATHS, W JeNaThb BBIBOJBI,
cobmonarh mpaBwia 0€30MacHOro TpyAa IpH
MPOBEJCHUU HCCIEAOBAaHUNM B pamKax Yy4yeOHOro
JKCIIEPUMEHTA U yueOHO-UCCIIeI0BATENbCKON
JESATENbHOCTH  C  HWCHOJb30BaHHWEM  ITH(PPOBBIX
U3MEPUTENBHBIX ~ YCTPOHCTB M J1a0OpPaTOpHOTO

o0opyIoBaHUS

ChopmupoBaHHOCTE yMEHUW  aHATU3UPOBATH U
OIICHHBATh TTOCJICICTBHS OBITOBOM n
MIPOU3BOACTBEHHOMN JIeSITEILHOCTH YeJIOBEKa,
CBSI3aHHOU C (PM3MYECKHMHU MPOIIECCAaMH, C MO3ULHUHA
IKOJIOTUYECKONW O€30MacHOCTH; TPEICTAaBICHUH O
palMOHAIBHOM  MPUPOJONOIB30BAaHUU, a TaKKe
Pa3yMHOM UCIOJIb30BAaHUU JOCTHXKEHUM HayKu |
TEXHOJIOTHH JIs JanbHEHIIero pa3BuTUs

YeJI0BEUYECKOr0 OOIECTBA

OBnazeHne pa3IUYHBIMU crioco0amMu  paboThl ¢
nHpopManueld  (GU3MYECKOTO  COAEpKAHUA  C

UCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX




TEXHOJIOTMH; PAa3sBUTHE YMEHUHW  KPUTHUYECKOIO
aHalIM3a W OLCHKU JIOCTOBEPHOCTH II0Jy4aeMOU

nHpopmarun

10

CdopmupoBaHHOCTH YMEHHI MIPUMEHSTH
OCHOBOIIOJIAraIIfe  aCTPOHOMHUYECKUE  IOHATHSA,
TEOpPUHM M 3aKOHBl JUId aHalu3a U OObICHEHUs
(U3MYECKUX TPOIECCOB, MPOUCXOA[IINX Ha 3BE3/AX,
B 3BE3HBIX CUCTEMAX, B MEKTAJIAKTUYECKON Cpele;
IOBUKEHHUST HEOECHBIX TeJ, OHBOJIONMHM 3BE3N U

BcenenHoin




INIEPEYEHDb 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O ®U3UKE
Koapazaeaa Komiaeme .
IIpoBepsieMblii31eMEHTCOAEPKAHUS
/TeMbl HTA
1 MEXAHUKA
1.1 KUHEMATUKA
1 1 1 MexaHquCKoe ABUXKCHUC. OTHOCI/ITGJIBHOCTB
o MEXaHUYeCKOro ABMKeHus. CucreMaoTcuéra
MarepuanbHasTOUKa.
B |
Eé€ pammyc-BeKTop:
Flt)=(xle) e ) =(2)),
TpaeKTOPIIA,
IepeMETICHIIE!
1.1.2 - _ = = _= T
=(Ax.Av,Az),
OyTkb.
CroxeHHe HEPEI‘leI.I]EHIIﬁZ
Ny, =N, + Ny
CKopocTh MaTepUaIbHOM TOYKHU:
_ AF .
b=— =TI ={U1_.U1_.U_].
At |y o -
Ax . . .
v, =—| =X/, aHAIOTIYHO v, =), U.=Z,.
At o :
1.1.3

CroxeHIle ckopocTeil: o, =0, + 0, .
Brrunciienne nepeMenieHus U myTu MaTepualibHOM
TOYKHU IIpU HpHMOHHHeﬁHOM JABHUXXCHHNU BJOJIb OCH X II0

rpaduKy 3aBHCUMOCTH Vx(t)




o _ Avu
YCKDPEHHE MaTepHAaJIBEHOI TOYKIL a = —L
t—

%

At
1.1.4
ﬂL:;. r r
a,= =(v,),". aHAIOTIYHO a, = (v, )', a.=(v
' ] L - !
Ar Ar—s !
PaBHOMEpHOETIPSIMOIMHENHOEIBH)KEHUE:
x(t) = xg + Voxt
x(1)
X
0
_l’_
v
1.1.5
ox
t
Ve (t) — vy = const
v
X
®)




Ox

const

PaBHOYCKOpEHHOETIPSIMOJIMHEHHOEIBH)KEHUE:

at

x(t)=x,+u, t+

v(t)=u, +at

Uy

1.1.6 a, = const
U3, — 4, =2a, (v, - x;)
HPII ABILACHIIII B OJTHOM HAIIPABICHIH IIVIE 5=
CBoOoaHoe majieHne. Y CKopeHue CBOOOTHOTO TTaJACHUSI.
v4 E 7,
Vo A
(@] X0 X
JIBM>KeHHE Tea, OPOIIEHHOTO IO YIJIOM O K TOPU30HTY:
117 [.x‘{t}=_xb+um.f=_xb +U,cosa-t

-

[}

z ,
1;'{(}:J',:,+Um.r+g“T:J',:,+Uas1nt1-r—£

v, (t)=uv, =uv,cosu

v (t)=v, +g t=u,sino— gt

g =0
g, =—g=const




KpuBonuneiinoe nBuxenue. [[BrmkeHne MatepraibHON
TOYKH 10 OKPYKHOCTH.
VYrioBas v TUHEHAA CKOPOCTh TOUKH:

v = wR

wR

IIpu paBHOMEPHOM JIBUYKEHUH TOUYKH IO OKPY>KHOCTH

_2n_2
w= = v

2w

2o
. LleHTpOoCTpeMHUTEIHPHOE YCKOPCHHUE TOYKH:

e




R
. [lomHOE yCKOpEHHE MaTepUaIbHOM TOUYKHU

TBépnoe teno. [locTynarenbHoe U BpalaTenbHOE

119 JIBUKEHUE TBEPAOTO TeNa
1.2 JTNHAMUKA
WNuepuumaneubie  cucreMmbl orcuéra. IlepBblil  3aKkoH
1.2.1 Hprorona. Ilpuniun oTHocuTenbHOCTH ["anumnes
Maccarena. IlloTHOCTEBENIECTBA:
m
Py
p
1.2.2 -




1.2.3

Cuna. [IpuHIUI CyNeprIoO3ULIUN CHUIL:

N

FpaBHO,CLeﬁCTB = Fl + FZ +...

paBHOJICHCTB




+
Bropo#i 3akon HproToHa: miis mMaTepuaibHOM TOYKH B
NCo
F1 = ma1
F
1
1.2.4
m
a
1
Ap = FAt
A




1.2.5

F
At
npu

F = const

F

const
-y
Fiz F 21

Tpernii 3akoH HproTOHA 119 MaTEpUaANbHBIX TOYEK:

N

Fiy = —Fp

12
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1.2.6

3aKkoH BCCMHUPHOI'0 TATOTCHUA: CHIIBI

MCKAY TOYCUYHBIMU MAaCCaMU PABHBI

IIPUTAXKCHUA




Cuna tsoxectu. LleHTp TsbkecTH Tena. 3aBUCUMOCTD CUJIBI

TSKECTH OT BBICOTHI h Haa IOBCPXHOCTBIO IIJIAHETHI

paguycom RO:
_ GMm
" T R+ h)?

mg

(R
0

+
h)
2
GMm

1.2.7

Cunaynpyroctu. 3akoHl yka:
E, = —kx




—kx

Cuna tpenus. Cyxoe TpeHHe.

Cuna TPCHUA CKOJILXKCHUA:

Frp = uN
F
™
UN
1.2.8
Cuia TpeHus TTOKOSI:
Ep, < uN
F
™
<
UN
Koaddurment tpenns
JlaBneHwue:
F,
p= 5
1.2.9

S




1.3

CTATUKA

1.3.1

—

F
MOMEHT CHJIIBI OTHOCHTEIIBEHO OCH BpallICHUA:

M| = Fl, rae | — muieyo cuiiel

>

F

OTHOCUTEIIBHO  OCH, Tmpoxonsmein depe3 Touky O
MEPIEeHIUKYISIPHO PUCYHKY

1.3.2

enTp macc Tena. LleHTp Macc cucTeMbl MaTepUaIbHbBIX

TOYCK:

- >

myry + myry+...

n
M my +my+...







B OIHOPOJHOM ITOJIC TAKECTU

N

(g = const)

const)
[EHTP MaccC TeJla COBIAACT C €r0 IICHTPOM TIKECTH

133

VYcnosus paBHoBecust TBEpAoro tena B UCO:
[M,+M,+...=0
1F1 +F,+...=0




HiHPar#

3axonllackamns
#1.3.4
JlaBnenue B )uIKOCTH, okoseics B 1ICO:
p =Dpo +pgh
p
###HParttt P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApx = —FByurrecn
F
Apx
#i#HPart#
#1.3.6

BBITCCH




€CIIH TEJO U KUJIKOCTh nokosrcs B UCO, To

FApx = PIVsrirecn

Apx

pgV

BBITCCH

VYcnoBue niiaBaHus TEl

1.4

3AKOHbI COXPAHEHN S B MEXAHUKE

HiHPart
#1.4.1

NMnynscMaTepuanbHOUTOYKHU:

p=mv




NMI1ynbCCuCTEMBITEN:

P =D +p2+

p
p
1

HiHPar#t

#1.4.2

_l’_
p
2
_l’_

HH#H#Par## 3aK0H U3MEHEHUS U COXPaHEHUS UMITYJIbCA:




#1.4.3 B ICO

- >

Ap = A(pl + p2+- . ) = FlBHELLIHAt + FZBHemHAt+' "

A(




1BHEIIH

At

2BHEIIH

At

B ICO , eciiu

Ap = A(py + pa+...

A(




, €CITH

1BHEIIH

N

FlBHeLuH + FZBHeLUH+- v

N

0




2BHEIH

PeakTuBHOE IBUKECHUE

HiHHParf#
#1.4.4

F
‘:\‘;—%(;

PaboTa crtbl Ha MaIOM TIepeMeIIeHUH:

:I=|F|-|ﬂ-.f'|-c05 a=F -Ax

1.4.5

<(}-

D
MoOIHOCTHCHIBL:
ecm3aBpeMs

At

At
pa60Ta CHJIbI UBMEHACTCA Ha , TO MOIIIHOCTH CHJIbI

A4
P=— =F-v-cosa
At Ar—)

1.4.6




Kunernueckas sHeprusi MaTepuagibHOU TOUKH:

mv p
EKHH =0 =5

2 2m

KWH

2m

3aKOH U3MEHEHUSI KHHETUYECKOW SHEPTUU CUCTEMBI

MatepuanbHblix Touek: B UCO AExun = A1 + A2 + ...




1.4.7

[ToreHmmanpHas 3HEPrUs:

JJIA IIOTCHIIUAJIBHBIX CHUJI

A12 = E1n0TeHu - EZHOTeHu_= AErmTel-[u

12

1morenn

210TeHI

TIOTECHIT

[ToreHmmanpHas HEPTUsi MaTEPUATBLHONU TOUKH B
OJIHOPOJIHOM TIOJIE TSXKECTHU:

EHOTeHu =mg h

TIOTEHIT




mgh

[TorenmuanpHast SHEPTrHs ynpyro aeGopMupoBaHHOTO

Tena;
kx?
E HOTeHL — 2
E
TIOTEHI
2
kx

1.4.8

3aKOH U3MEHEHHUS U COXPAHEHUS MEXaHUUECKOMN

SHEPrUH:
Euex = By T Em'm:—mp

B IICO AE,ex = Agcex HEMOTEHIL. CHITs
B IICO AE,ex = 0, eCIH Agcex senoresm can = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI




1.5.1

l'apmonnueckne KojeOaHWs MaTepUaIbHOM  TOYKH.
Ammuatyna U daza KOJIeOaHUH.
Kunematnueckoeonucanue:

x(f) = Asin( of +9,)
v (D=2,
a,(D=(v,),= —o'x(f) = a +0'x=0,

rac X - CMEIICHUE U3 PAaBHOBCCHSI.

JlnHamMu4eckoeonucaHue:

ma, = —kx,
ma
X
_kx’
rae
k = mw?
k
mw
2
. DTO3HAYUT, UTO
F, = —kx




OHepreTM4yeckoe  OMMCaHME  (3aKOH  COXpaHEHMUs

MEXaHWYECKON YHEPTUN):

CBs3b aMIUTUTYBI KOJIEOAHUH CMELIeHUs MaTepHaIbHON
TOYKM C aMIUIMTyJaMH KojeOaHuil e€ CKOpoCTH H

YCKOPEHUSL:

Upe =04, @ =4

[lepuon u yactoTa KoseOaHUI:

2 1
W v
[lepuon MaJIbIX CBOOOTHBIX KosebaHui

MATEMAaTHUYCCKOIro MasiTHHUKA.

1.5.2 i
T'=2m |—
g
[Tepnoa cBOOOAHBIX KOIEOaHMI MPYKHHHOTO MasiTHUKA:
m
T=2mn, |—
k
153 Beinyxnennsle kosneOanus. Pe3zonanc. Pe3onaHcHas
KpuBas
[Tonepeunble ©W  TpOAOJbHBIE  BOJHBL.  CKOPOCTH
pacrpocTpaHeHus U JJIMHA BOJIHBL:
v
A=vT =—
v
A
1.5.4 =




HNuTtepdepentius u qudpakius BOJIH

1.5.5

3ByK. CKOpOCTb3BYKa

MOJIEKYJIAPHAS ©U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHASL ©U3NKA

2.1.1

Mogenu cTpoeHusl Tra3oB, JKHAKOCTEW M TBEPIBIX TEIN.
[TycTe TepMoaMHAMHUECKasi CUCTeMa (TEJI0) COCTOUT U3

N oMHAKOBBIX MOJIEKYJ. Torma KOJIM4ecTBO BEIIECTBA
N m
vV=—=—
Ny




rIe

—9uciio ABOrajipo, m — Macca CUCTEMBI (Tena),
7

U
— MOJIIpHasIMacCaBeIecTBa

2.1.2 TermioBoe IBM)XKEHNE aTOMOB M MOJIEKYJI BELIECTBA

2.1.3 BsanMomelicTBUeYaCTUIBEIIECTBA

2.1.4 Huddysus. BpoyHoBckoenBkeHNE

2.1.5 Monens uneanpaoro raza B MKT
CBsi3p MeXAy JAaBJICHHEM U CpeIHEHd KHHETHYECKOU
SHEPTHEH  MOCTYMAaTeNIbHOTO  TETUIOBOTO  JIBHIKEHUS
MOJIEKYIT UJIeTbHOTO Ta3a (ocHoBHOE ypaBHeHne MKT):
P=lmﬂF:En-if me” | 2, —

2.1.6 3 3 L2 )3

rae m0 — Macca OJTHOM MOJIEKYJIbI,




- KOHICHTpalHus MOJICKYJI

2.1.7 AoGcomoTHas Temneparypa: T =t +273K

CBs3p TeMIepaTtyphsl raza €O CpEIHEl KHHETHYECKOU

BHGPFHCﬁ MOCTYHNAaTCJIbHOIO TCIUIOBOTO JABHXKCHHUSA €TO

MOJIEKYII:
2.1.8 _ 2
e = |- 3 kT
L2 2
2.1.9 VYpaBuenue p = nkT
Mojenp nieanbHOro ra3a B TepMOJIUHAMUKE:
| VpaBrerpe MeHreneesa — Knareipora
| BelpaskeHHe [V BHYTPSHHEH JHEPIHH
VpaBHeHHe MeHeneeBa — KianeiipoHa (mpiMe
3amIcI):
RT
2.1.10 pV="_RT =vRT =NkT, p=P"2

M H

BrlpaskeHIe 114 BHYTPeHHell 3Heprin 0XHOATOMH

raza ([IpIMeHIIMEle (POPMEI 3alcH):

L‘=%vRT =%MCT 3 MR —ve, T = %pV

2L




2.1.11

3akon JlaapbTOHA IJI9 JABJICHUS

ra3oB:

p=p+p+..

CMECH DPa3peKECHHBIX

2.1.12

W3omporeccl B pa3peskeHHOM Ta3e C IOCTOSHHBIM

YUCJIOM MOJICKYJI N (C INOCTOAHHBIM KOJIHUYCCTBOM

BEIIECTBA V):
m3orepMma (T = const): pV = const

nzoxopa (V = const):

P
— = t
T cons




const

nu3obapa (p = const):

V— t
T—COTLS

const

I'padmaeckoe npencrapnenue n3onporueccoB Ha pV-, pT-u
VT- nnarpammax.

OOBEIMHEHHBINTA30BEIN3aK0H:

%
p_ = const




pV

const

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIH_IGHHBIe U HCHACBIIMICHHBIC TIIapbI. KauecTBennas

3aBUCUMOCTD INIOTHOCTH U JaBJICHUA HACBIIICHHOI'O I1apa

2.1.13
OT TeMIepaTypbl, HX HE3aBUCUMOCTh OT 00béMa
HACBIIIEHHOTO Mmapa
Brnaxnocts Bo3myxa.
OTHOCI/ITGHBHaSI BJIA)KHOCTbB:
¢ _ pnapa(T) _ pnapa(T)
pHaCbILLLHapa (T) pHacmLunapa (T)
p
HaceIIInapa
2.1.14
p

mapa

(D




(D

(D

HachIInapa

mapa

W3meneHne  arperatHbIX  COCTOSIHMM — BEILECTBA:

2115 UCIapeHHe U KOHICHCAIUs, KUTIEHUE KUIKOCTH
5116 W3meneHne  arperatHbIX — COCTOSIHMM — BEILECTBA:
o JIaBJICHUE U KPUCTAJUTU3AIIHS
2.1.17 [IpeoOpazoBanue s3Hepruu B (ha30BBIX EPEX0aax
2.2 TEPMOJINHAMUKA

2.2.1 TermnoBoepaBHOBECHE U TEMITEpATypa

2.2.2 Bnaytpennsisaneprus
Tennonepenauya Kak crmoco0 W3MEHEHHsS BHYTpEHHeEH

223 sHeprun 0e3  coBepmieHus  paboTel.  KoHBekiwus,
TETJIONPOBOJHOCTb, U3ITYYCHUE
KonuyecTBO TEMIOTHI.

504 VY nenbHas TEIIOEMKOCTH BEILIECTBA C:

Q = cmAT




(&

cmAT

VY nenpHas Temnora napooodpazosanus L: O = Lm.

225 VY nenpHas TemoTa miasieHus A Q = Am.
VY enbHas TEMaoTa Cropanus TomimBa q: Q = gm
OneMeHTapHaspadboTa B TEPMOIUHAMHUKE:
A =pAV
A
2.2.6 -
pAV
Brruucnenne pabotel mo rpaduky mporecca Ha pV-
ararpaMmme
IIepBBIN3aKOHTEPMOAUHAMUKHU:
Q12 =AUz + A1, = (U, = Uy) + Ay
Q
12
2.2.7 AU




t

1

)

+

12

Annabara:

Q12 =0=A,, = (U, — Uz) =AUy,

12

0

0




12

u

U
2
)
AU
12
)08 Bropoit  3akoH  TepmomuHamuku.  HeoOpatumbie
o MPOIIECCHI
[Ipunuune! aeicTBus Tennosix MamuH. KIT/T:
MakcumanbHoe 3nauenue KII1. [{ukn Kapno:
Too T, T
2.2.10 Max =Ny, = —————— =122

T, T

HATD HATp




YpaBHEHHETEIIOBOroOaIaHca:
Q1 + Qz + Q3+= O

_l’_
2
2.2.11
_l’_
3
_l’_
3 SJIEKTPOAMHAMUKA
3.1 DJIEKTPUYECKOE ITIOJIE
DJeKTpu3anusa Tel U e€ TMPOSBICHUS. DJIEKTPUUECKUN
311 3apsm. Ba BUJA 3apsa.
o DJIeMEHTaPHBINAIEKTPUIYECKUM3aAPSI.
3aKOHCOXPaHEHUSDIIEKTPUUECKOTro3apsiia
B3aunmoneiictBre 3apsanoB. ToueuHbie 3aps/ibl. 3aKOH
3.1.2 Kynona:

B OJHOPOJHOM BEIIECTBE C TUAJICKTPUUCCKON




IMPOHUITACMOCTBIO

&
l';? "M e 1 ‘-';!" - QI1
F=k|1|tq'-= .|1|_|"'
A 4meg, e
313 QHCKTpI/I‘-IeCKOC noiue. Ero I[efICTBHe Ha JJICKTPUYCCKHUEC
3apsaabl
HaprDKéHHOCTB SJIICKTPHUYICCKOTO ITOJIA:
N F
QHpo6an7[
E
q
3.14
MPOOHBIH




[Tone Toyeunoro 3apsna:

q
Er - kT‘_z
E
r
k
r
2
q
OJHOPOJHOE II0JIC:
E = const.
E
const.

KapTuns! 1MHMIA HanpsKEHHOCTH ATUX TOJIEN

HOTCHI_[I/IaJIBHOCTB QJICKTPOCTATUYICCKOI'O ITOJIA.

PasHocTh MMOTCHIMAJIOB 1 HAIIPSXKCHUC!




A1z = q(¢1 — P2) = —qAd = qU.

12

q(¢

qU.

IloTenumanbpHas OHEPTIUA 3apsa B 3JICKTPOCTATUYCCKOM

I10JIC:
W =q¢




[TpuHIMTICYIEPITO3UITUUAIEKTPUUECKUXITOJICH:

E=E1+E2+,¢ =¢1+¢2+

-




ITpoBOIHUKY B 371€KTPOCTATHUECKOM IOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU ITPOBOJHUKA
Et=0

E
3.1.7
L
0
, BHYTpH U Ha IIOBEPXHOCTH IIPOBOJHUKA ¢ = const
318 JIdneKTpuKu B AIEKTPOCTATUYECKOM noJe.
JusnekTpuueckasi IPOHUIIAEMOCTD BEILIECTBA €
Konnencarop. D1ekTpo€MKOCTbKOHAEH CATOPA:!
q
C==
U
C
3.1.9
U




eC

DNeKTPOEMKOCTH IJIOCKOr0 KOHJIEHCATOpa:
£gyS

d

&€

3.1.10

Hapanneanoe COCIMHCHUEC KOHACHCATOPOB:

q =q1+q2+...,U1 = UZ =---'Cnapaﬂn_cl+C2+---

N




niapaut




[TocnenoBarenpbHOE COCTUHEHUE KOHIEHCATOPOB:

1 1 1
U= V14 Vg @ = @y ===+ b
ocCJ




T10CTI




3.1.11

OHeprusas3apsKEHHOTOKOH/IeHcaTopa:
U CU? 2
2 2 2C

qU




cU

2C

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

Cuna Toka:
1=24
3.2.1 Ay
IlocTostaaEIl TOK: I = const
Jlist moctostHHOTO TOKa g = It
329 VYcnoBus CylecTBOBaHUS JIEKTPUUECKOTO TOKA.

Hamnpsokenne U u DJIC E




3akoH OMa J1sl ydacTKa Lenu:

| U
"R
1
323
R
U
DJIEKTPUYECKOE COIIPOTHUBJIICHHUE. 3aBUCUMOCTh
COMPOTHUBIICHUS OJHOPOJHOTO TMPOBOJHHMKA OT €ro
JUITMHBI U ceYeHUs. Y JelIbHOECONPOTUBICHUEBEIIECTRA.
R l
R
324 P
S
[
3.2.5 Hctounuku Toka. 3/C ucTouHmka Toka:




ACTOpOHHI/IXCI/Iﬂ

q

E =

A

CTOPOHHHUXCHIT

BuyTpeHHee conpoTuBiieHHE UCTOYHHUKA TOKA

3.2.6

3akoH OMa 11 MOJHOW (3aMKHYTOH) 3JIEKTPUUECKOMN

nenu: E = 1R + Ir, oTkyna

Rr




3.2.7

[TapamiensHOe COCTMHEHNE TTPOBOIHHKOB:
I=11+12+..,Ul=02=..,
1 1 1

=—+—+..
Rnapaﬂn Rl RZ

R

apat




HOCHCI[OBaTeHBHOC COCAUHCHUC ITPOBOAHUKOB:
U=ul1+02+.,I1=12=..,,
RHOCJ'I = R1 + R2+...

TI0CI




Pabota snekTpuueckoro toka: A = [Ut.
3akon/xoyins — Jlenna:
Q = I*Rt

Q

Rt

Hapesucrope

UZ
R:Q=A=12Rt=IUt=Ft

3.2.8

Q




3.29

MOIIHOCTB 3JIEKTPUYECKOTO TOKA:

A4
p="" =

At Ar—l
TerioBast MOIITHOCTB, BbIAEISIEMAasi HA PE3UCTOPE:

p=rr=L -
R

MonIHOCTPUCTOUYHUKATOKA:

ME‘TEH:IT

At 30

3.2.10

CBOOOIHBIE HOCHUTENHM DJIEKTPUYECKHX 3apsIoB B
MPOBOJHMUKAX. MeXaHU3Mbl TPOBOJAUMOCTHA TBEPIBIX
METaJUIOB, PACTBOPOB U PACILJIaBOB 3JIEKTPOJIMUTOB, Ta30B.

[TonynpoBoauuku. [1oynpoBOAHUKOBBIAINON

3.3

MAT'HUTHOE IT1OJIE

3.3.1

MexaHudeckoe B3aUMOJEHUCTBUE MarHuTOB. MarHuTHoOeE
nojne. Bekrtop MarHutHOM —MHAYKIUU. [IpuHIMDO

CYIIEPIIO3UIIMY MAarHUTHBIX I1OJICH:

B = Bl +Bz+...




Jluam wHAYKUMM MarHuTHOro mnojg. KaptuHa nuHM
WHYKIUU MarHuTHOT'O oA IOJIOCOBOTO n

HOHKOBOO6p33HOFO IIOCTOSAHHBIX MarHuTOB

332

OnbIT OpcTena. MarHuTHOE 1M0JIE€ TPOBOJAHUKA C TOKOM.
KapTI/IHa HI/IHHﬁ I/IHl[yKI_[I/II/I MAardmTHOTI'O II0JI JJIMHHOTO
NpSIMOTO  NPOBOJHUKA W 3aMKHYTOI'O  KOJIBLIEBOIO

IMPOBOAHHKA, KATYHIKK C TOKOM

3.33

Cuna Amnepa, €€ HanpaBJIECHUE U BEIUYNHA:

F, = IBlsina




IBlsina
, TJIC 0L — YTOJI MEX/Ty HAlPaBJICHUEM MPOBOJIHUKA U
BEKTOPOM

v

Cuna JlopeHiia, e€ HanpaBJIE€HUE U BEIUYUHA:

Fnop =1 q | vBsina

F
Jlop
UgllvBsina
334 IZI€ 0L — YIOJI MEXAYy BEKTOpPaMHU
v
v
u

v




JIBrokeHue 3apspKEHHOM  4YacTHIbl B OJHOPOJHOM
MarHUTHOM IIOJIE

3.4

OJIEKTPOMATHUTHAA MHAYKIMA

IToToK BEKTOpa MarHUTHOW MHIYKLIUH:
® = B,,S = BScosa

D
B
34.1
S
BScosa
7 B
4
<P,
34.2 SBnenue anexkrpoMarHuTHOM HHAYKIMKA. DIC nHAyKIIMN
3aKOH3JIEKTpOMarHuTHoMuHAyKunn@apaes:
AD
343 E = :—(IJ:.
At Af—i0
\
% v, N
344 !

SJIC MHAYKIMU B IPSMOM IIPOBOJHUKE JUTMHOM |,




JIBIDKYIIIEMCST CO CKOPOCTBIO

v

(QLZ)

)

B OJJTHOPOJTHOM MarHMTHOM MoJje B:
| E; |I= Blvcosa

E

Blvcosa

, TJIe 0. — YyTOJI MeX 1y BeKTopoM B 1 HopMmalibio

N

n




K IJIOCKOCTHU, B KOTOPOH JIeKaT BEKTOPBI

N
N

lnv
/
u
\%
; €CIn
l
/
1
1
B
B




TO
| E; |= Blv
OF
]
Blv
345 [IpaBunoJlenua
NHAYKTUBHOCTS:
L )
T
L
34.6
1
D

,um @ = LI




Camounaykuus. 9J1C caMOMHAYKIIWHA:

A
Eﬂ-=—L—L ——1r,
Afly

SHGPFI/ISI MAarauMTHOI'O ITOJIA KaTyYIIKH C TOKOM:

LI?
W=7

w
L
3.4.7
2
LI
2
3.5 OJIEKTPOMAT'HUTHBIE KOJIEFAHIA 1 BOJIHbI
3.5.1

KonebaTenpHbrii KOHTYD.

SJICKTPOMArHMuTHBIC KoJeOaHus B

KoJieOaTeIbHOM KOHTYpE:

CBoOogubIe

AaeaIbHOM




][q(f] =S 7+ @)

I(I) =q;=mqmcos(mt+q}ﬂ) =Imcos(mt+q}ﬂ)

®opmynaTomcona:

T =2nVLC
2
LC
, OTKyJ1a
2T 1
w=—=—
T 4Lc
T
2

LC




CBs13p aMILTUTY/IBI 3apsi/ia KOHACHCATOpa C aMILUIUTYAOU
CIIIBI TOKa TP  CBOOOJHBIX  DJIEKTPOMATHUTHBIX

KOJICOaHUAX B UACATBHOM KOJIeOaTeIIbHOM KOHTYpE:

Oax = —

E)

3aKkoH COXpaHEHUS SHEPrUU B U/ieaJIbHOM

KoJe0aTeTbHOM KOHTYpE:

3.5.2
353 BrinyxneHHBICAIEKTpOMarHUTHRICKOIe0anus. Pesonanc
[Tepemennbii  Tok. I[lpomsBoacTBO, mepegaya u
noTpediieHne NEKTPUIECKON YHEPTHH
3.54 . . ., .
cu- LIT CU" LI
+ = mx = =X — const.
2 2 2 2
CpoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH.  B3anmuHas
OpHUCHTAllMsl BCKTOPOB B BHeKTpOMaFHI/ITHOfI BOJIHE B
BAaKyyMe:
E1lBlc
3.5.5




[llkana  »7ME€KTPOMAarHUTHBIX  BOJH.  [lpumMeHeHue

3.5.6
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
161 [IpsamonHENHOE PacIpOCTPAHEHUE CBETA B OJTHOPOJAHOM
cpene. Toueunbriincrounuk. Jlyuacera
3aKOHBIOTPAKEHUSICBETA.
a=pf
o
3.6.2
ol P
F7777777777
3.6.3 [TocTpoenne n300pa>keHHii B IUIOCKOM 3epKaiie
3aKOHbI IPEJIOMJIEHUS CBETA.
IIpenomiuenue ceera:
3.6.4

nqisina = n,sinf.




sino

n
2
sinf.
AOGCOJIIOTHBIN MOKa3aTesh MPETOMIICHUS:
c
Nage = —
a6c v
n

abc

OTHOCUTENBHBIN MMOKA3aTENb MPETIOMICHUS:
n, 1

nOTH
1 U2




OTH




Xoq ty4en B Ipu3Me.
VI =V, Mhy =Mty
CooTHoOIIEHNE YacTOT M COOTHOLIEHHWE JUIMH BOJH IIPH

nepexo7ie MOHOXPOMATHYECKOTO CBETa 4Yepe3 TIpaHUIly

pasjerna IByX ONTUYECKUX CPE:

3.6.5

ny<ny n,

[TonHOE BHYTpEHHEE OTpAKEHUE.

Hpel[eJIBHLIﬁ YI'oJi MOJIHOTO BHYTPECHHETO OTPAXKCHUSA:

. 1 n;
Sinay, = =—
Noru nq

Sina




3.6.6

CoOuparomue U paccenBaroliye JWH3bI. TOHKas JHMH3A.
DOKYCHOE pacCTOSIHUE M ONTHUYECKass CHiia TOHKOU
JIUH3BL:

D_1
T F




3.6.7

DopMyJIATOHKOMUIIMH3BI:

Ly
d

N
| =




VBenuueHue, gjaBacMoe JIMH30M:

h 1f1
r="="a
I
H
h
d
/D

F\ h

—,




B ciyuaepaccenBaronenanH3bI:

3.6.8

1
D0 = F =—-0,
0 DO




0/0

Xon nyya, TPOUIECAIIETO JIMH3Y MOJ TPOU3BOJIBHBIM
yriioMm K €€ IIaBHOW onrudeckod ocu. Ilocrpoenue
M300paKeHU TOYKU W OTpe3Ka MPSIMON B COOMPAIOITUX

" paCCCUBAIOIHNX JIMH3aX U UX CUCTCMAxX

dotoanmapaT Kak ontudyeckuid mnpubop. I[maz kax

3.6.9
ONTUYECKasi CUCTEMA
WNutepdepennius cBera. KorepeHTHbIE  HMCTOYHUKH.
VYcnoBust HaOMIOJEHUS MaKCUMYMOB W MHHHMMYMOB B
WHTEeP(HEPEHIIMOHHON KapTHHE OT JBYX CHH(]Aa3HBIX
KOTCPCHTHBIX HCTOYHUKOB:

3.6. 9

A
MaKCIIMYMBI — A=2m—, m=0,+£1,£2.£3 .

i

y
MITHIIMYMBI — ﬁ:{zmﬂj;, m=0,£1,+2 +3,
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3.6.11

HMudpakuus ceera. [udpaknuonnas pemérka. YcCioBHe

Ha6J'IIO[[€HI/ISI TJIaBHBIX MAKCUMYMOB IIpU HOPMAJIbHOM

MaJIeHUd MOHOXPOMAaTHYECKOTO CBETA C JUTMHOW BOJIHBI A

Ha pemméTKy ¢ nepuojom d:

dsing

dsing,, =md,m=0,+/-1,+/-2,+/-3,...

3.6.12

Jucnepcusceera

KBAHTOBAA ®U3MKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

4.1.1

I'unoreza M. Ilnanka o kBantax. @opmynallnanka: E =

hv




pc

®dotoHbl. DHEpTHUsIPOTOHA:

E=h _he_
=hv=—=pc

hc

NmnynbcdoTona:
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413 dotorpdexr. OMnBITHI AlT. Cronerosa.
o 3akonbihoTodhhekTa
VYpasaenune DitamTeitHa 11t porodddexra:
E([)OTOHa = ABleOﬂa + EKuHmax'
4.1.4 porora
ABBIXOOa
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KuHmax

rae,
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E¢0T0Ha hv = 7'
¢dorona
hv
A
hc
hc
ABbIXO,cLa = thp = /1_
Kp

BBIXOJa
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Evyumax =

KuHmax
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MV max

2

e U3ar1




eU

my

max

3arn

JlaBneHue cBeTa.

JlaBieHne cBeTa Ha  MOJHOCTBIO  OTPAKAIOLIYIO

4.1.5
MMOBEPXHOCTh M HA  MOJHOCTHIO  MOTJIOIIAIOIIYIO
IIOBEPXHOCTH
4.2 OU3MKA ATOMA
4.2.1 [ImaneraprasiMoaenpaTroMa
[Tocrynatsl bopa. M3nydenue u morniomieHue (HOTOHOB
IIpU TEpexoJie aroMa C OJHOrO0 YpPOBHSA JHEPruy Ha
JIPYrou:
422 he
gjv"”? = -_ = |EH _EH‘J
JInHenyaTpie CIEKTPBI.
CnekTp ypoBHEN SHEPTrUH aToMa BOAOPOA:
423
—13,63B
E =——— mn=123 _
ne
4.3 OU3NKA ATOMHOI'O S/1PA




4.3.1

Hyxnonnass monmens simpa ['eiizenbepra — BaHeHKO.

3apsn sapa. MaccoBoe uucio sapa. M3oronsl

432

PannoakTUBHOCTE.

Anbda-pacnan;
A A4 4
ZX—7Y+,He

bera-pacnan.

DneKTpoHHBIN B-pacman:

A A 0~
s X—= Y+ je+v,

[TosutponusIii B-pacnan;
A A 0=
X7 + €TV,

l'amma-nznydenue

433

3aKOHpaI[I/IOaKTI/IBHOI‘OpaCHal[aI

-t

N




[Tycth m — Macca painoakTUBHOTO BeniecTBa. Toraa

—t
m(t) =mg* 2T

m(t)

434 S nepusbie peakuuu. [lenenue u CUHTE3 saep




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» dusuka; 10 knacc. yrinyonennoe ooyuenne KacesinoB B.A. O61miecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JJPODAY; AKImoHnepHoe 001ECTBO
«M3narensctBo «IIpocBemenue»

» ®usuka; 11 knace. yrnyonennoe ooyuenne Kacosaos B.A. O6mectso ¢
OTPaHUYECHHOM OTBETCTBEHHOCTHIO «IPODAY; AKIIMOHEPHOE OOIIIECTBO

«M3parensctBO «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

e JImmaktudeckue marepuansl @usmka 10, 11 xmacc / A.E.Mapon, E.A.MapoH. —
M.: UznatensctBO «Jlpodan, 2024.

e TemaTuueckne KOHTPOJIBHBICE W CaMOCTOSTENbHbIE paboTel mo ¢usuke 10, 11
kiacc / O.W.I'pomneBa. — M.: M3narenscTBo «OK3aMen», 2024 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp
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