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MNOACHUTEJIBHASA 3AIIMCKA

ITporpaMMa 10 Qu3uke Ha YpOBHE CpeaHero oOmero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIO)KEHUH M TpPeOOBAHMH K pe3ysbTaTaM OCBOECHMS
OCHOBHOI 00pa3oBaTenbHON mporpammsbl, npeacraBieHHbix B ®I'OC COO, a
Takxke ¢ ydétoM (enepanibHON pabodeit mporpamMmbl BocnuTanus u KoHnenmun
npenoAaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoii  ®enepauuu, — peaqu3yOIIMX  OCHOBHBbIE  OOpa3oBaTelIbHBIC
IIPOrPaMMBl.

[Tporpamma no ¢usmke onpenenser 00s13aTeNbHOE MPEIMETHOE COJEPKaHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIIEJOBATENBHOCTh U3YUYEHHSI TEM U PAa3/EsIOB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaromuxcs.
[IporpamMma mo ¢usuke Aa€T MpeACTaBICHUE O LENAX, COACpPXKaHUH, OOIIen
cTpateruu OOy4YeHHUs, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpPEACTBAMU
yuebHoro npeamera «Dusnkay Ha yriIyOJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS IIO3BOJISIET pealn30BaTh
3a/1a4i Npo(eCcCUOHATBHOW OPUEHTALMK, HAIPABJIEHO HA CO3/IaHUE YCIIOBUH I
NPOSIBIICHUS] CBOMX HHTEIICKTYyalbHBIX U TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJKEHHs O0pa3oBaHUS B
OpraHM3anusaXx Npo(ecCUOHATBLHOrO 00pa30oBaHUs 10 pa3iIUYHbIM  (pU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELIUAIILHOCTSIM.

B nporpamme mno ¢Qusuke oOmnpenensroTcs IUIAHUPYEMBIE pEe3yNbTaThl
OCBOEHUS Kypca (M3MKH Ha YPOBHE CPEAHEr0 OOIIEro 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yrinyOn€éHHoM — ypoBHe).  Hayuwo-
METOJ0JIOTUYECKOM OCHOBOW [UIsl pa3pabOTKM TpeOOBAaHMN K JIMYHOCTHBIM,
METANpeIMETHBIM U MPEAMETHBIM pe3yJbTaTaM OOy4YarolUXCsl, OCBOMBLIMX
nporpaMMmy 1o (u3MKe Ha YpOBHE CpenHero oOmero oOpa3oBaHHs Ha
yIIyOIE€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[TporpamMma no pusmKe BKIIOYAET:

IUIAHUPYEMBIE PpE3yJbTaTbl OCBOEHUS Kypca (U3MKKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIbTATHI 110 r01aM 00y4EHHS;

coziep:kanue yueoHoro npeamera «Pusrkay 1o rogam o0ydeHusl.

[IporpaMma mo ¢u3uke HMeeT MNPUMEPHBIM XapakTep M MOXET OBITh
UCIIOJIb30BaHa YUUTENAMHU (PU3HUKU JIJIs1 COCTABIIEHMSI CBOUX paOOYMX IPOrPaMM.

ITporpaMMa no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUUTENIEH U
IIPENOCTABIAECT BO3MOXHOCTH JUISl pealu3allid  pas3iIM4HbIX METOJIHYECKHUX
MOJXOJOB K MpemnoAaBaHUi0 (U3UKK Ha YrIIyOJEHHOM YPOBHE MpPH YCJIOBHHU
COXpaHEHHUs 00s13aTeNIbHOM YacTH COAepKaHUs Kypca.



dusznka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOIBI, BBICTYMAasl B
KauecTBe y4eOHOIo MpeAMETa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHu# 00 okpykatoieM mupe. LLlIkonpHbIN Kype GU3NKu — ccTeMO00pa3yoImuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, TOCKOJIbKY (PM3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB U SIBICHUH, WM3y4yaeMbIX XUMHUEH, Ouosoruei,
dbusndeckoit reorpadmeit u actpoHommeit. Vcmonmp3oBaHWE W aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUU OMPENeNTWIO XapakTep W OypHOE pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIyYE€HHsI HOBBIX MAaTE€pHAJIOB C 3aJlaHHbIMM cBoWcTBaMu. M3ydeHue
(U3MKKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHON
KapTHUHBI MUpa oOydaromerocs, B (OpMHUpOBaHHE YMEHHUI MPUMEHSATh HAyUHBIN
METO/]] IO3HAHUS TP BBITIOJIHEHUU MU Y4€OHBIX UCCIIETOBAHHIA.

B ocHOBY Kypca (pu3uKu Ha ypOBHE CpeIHEr0 OOIIEr0 00pa30BaHuUs MOJIOKEH
psa uaeH, KOTOpble MOYXHO PacCMAaTPUBATh KaK IMIPUHLIMIIBI €70 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBIIAETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lenoB (U3MKH, BKIIIOUAET KaK
BOMPOCHI KIITACCUUECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepual Kypca (U3MKH
o0beAMHEH BOKpYr (u3Mueckux Teopuid. Beaymmm B Kypce sBisercs
dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuszanysi NpenanosiaracT HCIOJb30BaHUE
TYMaHUTapHOTO NOTeHIHMana (U3MUECKON HAYKH, OCMBICIEHHE CBS3M Pa3BUTHUSA
¢u3ukun ¢ pa3BUTHEM OOWIECTBa, a TaKkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU M SKOJIOTHYECKHUMH MTPOOIEMaAMH.

Hoen npuxnaonoit nanpagnennocmu. Kypc pusuku yriayO0iaeHHOTO ypOBHS
IpEIoJiaraeT 3HaKOMCTBO C IMIMPOKUM KPYT'OM TEXHUYECKUX M TEXHOJOTHYECKHX
NPUJIOKEHUH W3YYEHHBIX TE€Opud U 3akoHOB. Ilpu sTOoM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MpPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpPOICTBa, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKM U TEXHOJOIMM, a TakkKe 00CYX IAECHUA
npo6JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoenue cofepkanusi MPOTPaMMBI 10 (GU3HKE TOHKHO OBITH TOCTPOCHO Ha
IOPUHLIUIIAX CUCTEMHO-/EATENBHOCTHOrO noaxona. s Gusnku peanuzanus 3THUX
IPUHLIKIIOB 0a3UPYyeTCsl Ha UCIOJIb30BAaHUM CAMOCTOSITEIBHOTO AKCIIEPUMEHTA Kak
IOCTOSIHHO JIeHCTBYMOIIEro (¢akropa ydeOHoro mnporecca. g yriayOna€HHOro
YPOBHS — 3TO CHCTEMA CAMOCTOSITENBHOIO YYEHHUYECKOTO SKCIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANbHBIE YYCHHUECKHE OIbITHl MPU H3YYEHHH HOBOTO
MaTepuana, 1aboparopHbie paboTel U pabOTHl MpakTHKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocofa peanu3anud (PU3MYECKOTO0 TNpakTHKyma. B mepBom  ciydae
MPaKTUKyM MpoBojauTcs au60 B koHIe 10 u 11 kmaccos, mubo mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM M3 JTHX KiaccoB. Btopoil cmocod — »3T0
UHTETpaluss paboT MpakTUKyMa B CUCTEMY JaOOpaTOpHBIX paboT, KOTOpHIE
IPOBOJASATCS B Ipolecce u3ydeHus paszzgena (temsl). [Ipu 3tom mon paboramu
MPaKTUKyMa MOHUMAETCSl CaMOCTOSITENIbHOE MCCIEI0BaHNE, KOTOPOE MPOBOIUTCS
110 PyKOBOJACTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUH.

B nporpamme mno @u3sMke cHUCTeMa YYEHHYECKOrOo HKCIEPUMEHTA,
71a00paToOpHBIX pabOT W MpakTUKyMa MpeICTaBieHa eIWHBIM mepeuHeM. Bridop
TEMATUKU U1 3TUX BUAOB YYCHHUYECKUX MPAKTHUUECKUX PAOOT OCYIIECTBISIETCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEH MOYypOYHOIO
IUTAHUPOBAHMUSI M OCHallleHus KaOuHera ¢usuku. [Ipu sTOoM oOecneunBaercs
OBJIaJiIcHUEe OOYYaIOUIUMHUCS YMEHUSAMU TMPOBOJUTH NPSIMbIE U KOCBEHHBIC
U3MEPEHUs], UCCIENOBAHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M TOCTAaHOBKY
OTIBITOB T10 MPOBEPKE MPEIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE YAENAETCS PELICHUI0 PACYETHBIX W KaueCTBEHHBIX
3amad. Ilpu aToM Uit pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCA 3a/laydl C SBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3MYECKOW MOJEINbI0, MO3BOJISIONINE TPUMEHSTD
U3yYEHHbIE 3aKOHbl U 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfena Kypca, Tak U
UHTErpUpysl MPUMEHEHHE 3HAaHUI U3 pa3HbIX pa3zesioB. JJis KauecTBEHHbIX 3a/1a4
IPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OObBSICHEHUE/TIpeACKa3aHhe MPOTEKAHUS
bu3nuecKux SBJICHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyromre BbIOOpa
buznyecKoil MOAENU AJis CUTYalluu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu PI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OO0ECIEUeHHUI0 Y4eOHOTO IMpolecca Kypc (GU3UKH YriayOJEHHOTrO
YPOBHSI HAa YPOBHE CPEJIHEr0 OOIIEro 00pa3oBaHusl OJKEH U3y4aThbCs B YCIOBHIX
npeaMeTHoro kabuHeTa. B kabuHere (U3MKH JOHKHO OBITh HEOOXOJUMOE
nabopaTopHoe 0OOpyZOBaHUE TSI BBIMOJHEHUS YKa3aHHBIX B TPOrpaMme IO
¢u3rKe yYEeHHYECKHX OMNBITOB, JaOOpaTOPHBIX pabOT U paboT MpakTUKyMma, a
TaK)Ke IEMOHCTPALIMOHHOE 000PYJOBaHUE.

JleMoHCTpanMoHHOe 00OopyaoBaHue (GopMupyeTrcss B COOTBETCTBUU C
OPUHLIKAIIOM MUHUMAJIBHOM JOCTATOYHOCTH U OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMe Mo (U3MKE KIIOUYEBbIX JEMOHCTpAIMil asis
UCCJIEIOBAHMUSI  M3Y4Ya€MbIX  SIBIIGHUA M  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 000pynOBaHHE MJISI YYEHHYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére



OJIHOTO KOMILICKTa Ha JBYX OOyYarommxcsi. TeMaTHYeCKHEe KOMIUICKTHI
7a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BH/IE ITU(PPOBBIX J1a00paTOpHUid.

OCHOBHBIMU TIETISIMU U3Y4CeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

dbopMUpOBaHHE WHTEpeca H CTPEMIICHHS OOYyYalomMXcs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHEC WX HWHTEJUICKTyaJIbHBIX M  TBOPYECKHX
COCOOHOCTEM;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHUS W (popmHupoBaHHE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYIKAIOLTUM SIBJICHHSIM;

(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa M3Y4YCHHS OCHOB
CTpOCHHS MaTepuH B (PyHITaMEHTAIbHBIX 3aKOHOB (DH3HKHU;

dbopMupoBaHre YMEHUI OOBSCHATH SBJICHUS C UCIIOJIb30BaHUEM (PH3UIECKIX
3HAaHWUU U HAYIHBIX JIOKA3aTEIbCTB;

(dopMUpOBaHHWE TPEIACTABICHUNA O POMM (DHU3UKK IS Pa3BUTHS JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHH;

pa3BUTHE  TPEICTaBICHWA O  BO3MOXHBIX  cdepax  Oymymiei
npo(heCCHOHANFHON  JIeATENBHOCTH, CBSI3aHHBIX C (U3UKOW, TIOATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 5TOM HaIlpaBJICHUH.

JlocTikeHne dTUX TIeNied 00ECTICUMBACTCSl PEIICHUEM CIEAYIONNX 3a/1a4d B
mpoliecce u3ydeHus Kypca GU3nKyd Ha ypOBHE CPEAHETO O0Iero 00pa3oBaHMs:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (HPU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHax,  TEOpHSIX,  BKJIIOYAas  MEXaHUKYy,  MOJCKYJISpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPU3UKH;

(dbopMUpOBaHHE YMEHUH MPUMEHATh TEOPETUUCCKHIE 3HAHUS IS OOBSICHEHUS
(GU3MYECKUX SBJICHUWA B MPUPOAC M JUIS TPUHATHS MPAKTHYCCKHX PEIICHUN B
TIOBCETHEBHOM JKU3HU;

OCBOCHHE CIOCOOOB pEIICHHS pPA3NIUYHBIX 3aJad ¢ SBHO 3aJlaHHOM
du3znyeckoil MoJENblo, 3a/4ad, MOJAPa3yMEBAIOUIMX CAMOCTOSITEILHOE CO3/IaHue
du3MYeCKO MOJCIM, aJeKBaTHOW YCJIOBHSAM 3a7add, B TOM 4YHCIE 3ajad
WH)XKCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIIUIIOB JIEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJAMH CaMOCTOSITCIbHOTO IUTAHUPOBAHHUS W IPOBEACHHS
(GU3MYECKUX  OKCICPUMEHTOB, aHajdM3a W HWHTEpPIpeTanud WHGOPMAINH,
OTpe/ieNieH s JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTara;

CO3/IaHHME YCJOBHHA IUIS PAa3BUTUS YMEHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU NIEATEITHHOCTH;



pa3BuTHE WHTEpeca K chepam npodhecCHOHATHHOU JAESTEIBHOCTH, CBI3aHHON
¢ pU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrmyOné€HHBIN ypOBEHb
u3ydeHus: yudeOHoro mnpeamera «®duszuka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIMMUCS, [UIAHUPYIOIIUMHU MPOJIOJKEHUE
0o0pa30BaHUs MO CHEIHATBHOCTAM (PU3UKO-TEXHUUECKOTO TPOdUIIS.

Ha uzyuenue pusuku (yrmyOnéHHBIH YpOBEHb) Ha YPOBHE CPEAHETO OOIIETOo
obpazoBanus oTBoauTCs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENIEIIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE IMepeyeHb J1abopaTOpPHBIX U
NPAKTHUECKUX paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JI€JaeT BbIOOD
NpOBEACHUS J1a0OpaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAMBHIYaJIbHBIX
0COOEHHOCTEHN 00yJarOIIUXCS.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. HayuHnbiit MeTO IO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAs HayKa o npupojae. HayuHslil MeTo1 mo3HaHus U
METO/Ibl UCCIIEIOBAHUS (PUBUYECKUX SIBJICHUU.

DKCHEepUMEHT M TeOopusl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
IKCIIEPUMEHT B (pU3HKE.

CriocoObl  M3MepeHus: (U3MUECKUX BEJIMYMH (aHAJIOTOBble U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (pusmyeckux  BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (HU3MUECKUX SBICHUM M MPOLECCOB (MaTepHalibHas TOYKa,
a0COMIOTHO TBEPIOE TEJIO, HcANbHAS XKUAKOCTh, WIACAIBHBIA Ta3, TOUYCYHBIN
3apsan). ['unoresa. @uznueckuil 3aK0oH, TpaHUILIbl ero npuMeHuMocTH. duznyeckas
TEOPHUSL.

Ponbp u mecto ¢usuku B (HOpMHUPOBAHHHM COBPEMEHHOW HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOU IESITEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepeHne cuiibl TOKa M HANpPsDKEHUS B LENH MOCTOSHHOTO TOKAa IIPH
MOMOIIIY aHAJIOTOBBIX U MU(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HakoMCcTBO ¢ nudpoBoii maboparopueir mo ¢usuke. [Ipumepsr n3MepeHus
(GU3UYECKUX BEJIMYWH TIPH MIOMOIIM KOMIIBIOTEPHBIX JaTYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKEHUE. OTHOCHTEIBHOCTh MEXaHUYECKOTO JABUKEHUS.
Cucrema oTcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKH.

Pannyc-BekTop MarepuasbHOM TOYKH, €r0 MPOEKIMH HA OCU CHCTEMBI
KoopauHat. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeHSSI CKOPOCTb, MITHOBEHHasi CKOpPOCTb) M
YCKOPEHUE MaTe€pUaIbHOW TOYKH, MX MPOEKIHMH HAa OCH CHCTEMbl KOOPAMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBHKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MAaT€pUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOonmHoe maneHue. YCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Ttena,
OpOIIEHHOTO TMOJ YIjoM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHUS] MaTEpUAJIbHON TOUKH OT BPEMEHU U UX IPpaQUKU.



KpuBonmHenHoe  nBuwkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPY>XKHOCTH. YTJOBas W JMHEWHas ckopocTh. [lepwom m wactora obOpaiieHus.
[lenTpocTpeMuUTEIbHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTEPUATbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCHL: CIUIOMETP,
JB)KCHUE CHApAJIOB, LIEMHbIE, IIeCTepEHYAThIe U pPEeMEHHBIE TNEpeaayd,
CKOPOCTHBIE JTU(PTHI.

Jemoncmpayuu.

Mopgens cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XApAKTEPUCTUK
JBH>KECHUS.

CriocoObI UCCIIeIOBaHUS IBHKCHUM.

Nnnroctpanus npeiesibHOro NeEPEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUI C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmonenue nBwkeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPH30HTY W
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu Mpu JABUKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEN ABUKEHUS OJHOTO U TOTO XK€
T€JIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaAKMUKyM.

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCKOpEHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKECHHUU
10 HAKJIOHHOM TIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH TMYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

N3mepeHne  yCKOpeHHs CBOOOJHOTO  MajieHUs (PEKOMEHI0BaHO
UCIIOJIb30BaHuE IUPPOBOI TabOpaTOpuH).

W3yyenue nABWKEHHWS Tena, OpOIIEHHOTO Topu3oHTaidbHO. IIpoBepka
TUIIOTE3bl O MPSAMOW MPONOPLHUOHAIBHOM 3aBUCHUMOCTH MEXAY AalbHOCTHIO
I10JIETA U HAYaJIbHOU CKOPOCTBIO TEJIA.

N3yueHne IBHXKEHUS Tella IO OKPYKHOCTH C IOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEepuoaa OOpamieHus KOHMYEeCKOT0 MasTHHUKA
OT €T0 MapaMeTPOB.

Tema 2. lunamuxa.



IlepBbii 3akoH Hprotona. MuepuumaneHble cuctemsl orcyéra. [IpmHnmn
oTHocuTenpHOCTH ['anmnes. HenmHepunanpHble cUCTEMBI OTCUETA (OIpEAEIICHUE,
IPUMEDBI).

Macca tena. Cua. [IpuHIuUI Cynepro3uiuy CHil.

Bropou 3akoH HeroTOHA 1711 MaTepuaaibHON TOUYKHU.

Tperuit 3akoH HproTOHA 17151 MaT€pUaIbHbBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOU MACCHI.

Cuna tsbkecTd. 3aBUCHUMOCTh YCKOPEHMSI CBOOOJHOIO NaJAE€HUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckod IMMpOTHL. JIBUXKEeHHE
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec tema, aBmxyerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJIBKEHUS WU CHJIA TPEHMS
nokost. Koapduuument tpenus. Cuna cOnpoTHBICHUS MPH [BIKEHUU Tela B
KAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO JIBUKECHUS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMOALIMITHUKH,
JBIYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmronenne nBrkeHHs TeN B MHEPLHMATBHBIX U HEMHEPIIMAIBHBIX CHCTEMaX
OTCY€ETA.

[IpyHIMI OTHOCUTEIBHOCTH.

Kauenne nByX LWJIMHAPOB WM LIapOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHE  pPABHOJEWCTBYIOLIEH  MPUIOXKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACChI TEJIa HA €r0 YCKOPEHHUE B MHEPLIMAIILHON CUCTEME OTCUETA.

PaBeHCTBO CWiI, BOBHUKAIOIIUX B PE3YyJIbTATE B3aUMOJECUCTBUS TEIL.

N3mMepenue macc 1o B3anMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUU.

IleHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI MIOKOSI, KAYEHHSI M CKOJIBIKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMuKym.

W3mepenne paBHOACUCTBYIOUIEH CHII MPHU ABMKEHUU OpycKa MO HAKIOHHOM
IJIOCKOCTH.

ITpoBepka TUIOTE3bl O HE3aBHUCHUMOCTH BpPEMEHHU JIBUXKEHHUS Opycka IIo
HAKJIOHHOM INTOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro MaCChI.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HHUTHIO, IEPEKUHYTOM uepes
JETKui OJIOK.

N3mepenue koddduiiieHTa TpeHus MO BEJIMYMHE YII0BOTO Kod(duireHTa
3aBucuMoctu F.,(N).

HccnenoBanue nBHXEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KO3(pPULIMEHTOM TPEHHUSI.

N3yueHne NBUKEHUS IPy3a Ha BALy C TDEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. IloctymarensHoe W BpamiaTteabHOE JBHXKEHUE
TBEpAOro Tena. MOMEHT CHJIbI OTHOCUTENBHO OCH BpamieHus. Ilnedo cuibl.
CnoxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TNIHOE PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PEIIETYAThIe KOHCTPYKIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bune! paBHOBeCHS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaAKMUKyM.

HccnenoBanre ycliOBUMI pPaBHOBECUS TBEPIOIrO TeJla, HMMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBaHHe KPOHIITENHOB U PaCUYET CUII YIIPYTOCTH.

M3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO MUIOMAb ONIOPHI.

Tema 4. 3akonvt coxpanenus ¢ MexaHuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. LleHTp Macc
CHUCTEMBI MaTEPUAIBHBIX TOUYEK. TeopeMa 0 IBUKEHUHU LIEHTPA Macc.

NMnynbe CUITBI M UBMEHEHUE UMITYJIbCA TElla.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHME.

MoMeHT umIynbca MaTepualibHOW TOUYKHW. IIpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITYJIbCa B IEHTPAJIbHbBIX MOJIAX.

PaGota cunmel Ha MajloM W Ha KOHEYHOM TiepemernieHuu. [ paduuaeckoe
npeacTaBiIeHUe paboThl CUIIBI.

MoIHOCTb CUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MATEPUAIBHON TOUYKH.



[ToTeHnManbHble W HEMOTEHLMANbHbIE CWIbL. [loTeHIManbHas 3HEpPrus.
[ToreHuunanbpHast SHEPrUst ynpyro AeGpopMUpOBaHHOM MpyXHUHBI. [loTeHIManbHas
DHEPIus Tela B OJHOPOJHOM I'PABUTALMOHHOM moje. [loreHnumaneHas sHeprus
TeJa B TPABUTAILIMOHHOM I0JIe€ OAHOPOJHOIO 1apa (BHyTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThbsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHUATbHBIX CHJI C HW3MEHEHHEM MEXaHWYeCKOU
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM s UACadbHOM KUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON IHEPTUH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KONEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOIN, (QUIrypHOE KaTaHWE Ha
KOHbBKax.

Jemoncmpayuu.

3aKOH COXpAaHEHMs UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPILICHUU PadOTHI.

B3auMHbIe mnpeBpalicHUs KUHETUYECKOW M TNOTEHUUAJIbHOW SHEPrui MNpu
JNEUCTBUU Ha TEJIO CUJIbI TSYKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTHUH MPU CBOOOTHOM TAICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxKmuKym.

N3mepeHne nMmyJsibea Telia o TOPMO3HOMY MYTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJENIU AIEKTPOMOOWISI M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIPYTOM B3aUMOIEHCTBUM.

N3mepeHre KHHETUYECKON SHEPTUHU TeJla [0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS MOTEHLIUAIBHONW SHEPTHH MPYKUHBI C pabOTOM CHIIBI
TpPEHUSL.

Onpenenenue padOThl CHIIBI TPEHUS NMPHU JABWKEHUM TEJNAa MO HAKIOHHON
IJIOCKOCTH.

Paznen 3. Mosekyasipaasi Gu3nka u TEPMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIsIpHO-KuHeTnyeckon Tteopun (MKT), ux
onbiTHOE oOocHoBaHue. [uddys3us. bBbpoyHoBckoe aBmxkeHue. Xapakrep
JBW)KCHUST WM B3aMMOJICHCTBUS YACTHUI] BellecTBa. Monenn CTpOeHHs TIa3oB,
KUIAKOCTEH M TBEPABIX TeN U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE AITHX



mozened. Macca u  pasMepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. TemmepaTypa u crocoObl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mopenbs uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YaCTHULBI
ra3a JBHKYTCSl XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHbBl. YpaBHeHHe MenneneeBa—Knaneiipona. AoOcomoTHas
Temriepatypa (mkana temneparyp KenbBuna). 3axon Jlanbrona. M3onponeccel B
ujeanbHOM Tra3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIPE/ICTaBICHUE U30IPOIIECCOB: U30TEPMA, U30X0pa, U300apa.

CBsi3p  MEXIy [JaBJIEHUEM W  CPEIHEM  KUHETUYECKOM  3Hepruei
NOCTYIATEJbHOTO TEIUIOBOTO JBHKEHHSI MOJIEKYJI HJICATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UACAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMMepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpEHEN
KHMHETHYECKOW 3HEPIUEH MOCTYNATEeIbHOIO TEIJIOBOIO IBMXKEHUS €€ YaCTHULL.

TexHu4eckrue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: TEPMOMETD,
O0apomeTp, MoTy4YeHUE HAHOMATEPUAJIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUs YacTHI] BELECTBA.

Mopenb GpOyHOBCKOTO IBHKCHUS.

Buneoponuk ¢ 3anuceio pearbHOro OpOyHOBCKOTO IBUYKEHUSI.

Huddyszust KuIKOCTEH.

Mogaens onbita LlTepHa.

[IpuTsrKkeHNE MOJIEKYII.

Mopenu KpUCTaJuIMYeCKUX PEMIETOK.

Habmonenue u uccnegoBanre H30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuxym.

Hccnenoanne mponecca YCTAHOBJIEHUS TEIUIOBOTO pPAaBHOBECUSA IIPHU
TEII000MEHE MEXTy TOpsSUYEH U XOJIOJHOM BOJIOM.

W3yyeHue H30TEpMUYECKOro Impouecca (PEKOMEHIOBAHO HCIIOJIb30BAHUE
1udpoBoit 1abopatopun).

N3ydenne n30X0pHOro mpolecca.

N3yuyenue n3o6apHOro rnpoiecca.

[TpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (TJ]) cucrema. 3anaHue BHEIIHUX YCJIOBUM IS
TEPMOJMHAMUYECKON CUCTEMBbI. BHEIIHNE 1 BHYTpEeHHHE apaMeTpsl. [lapamerpsr
TEPMOJUHAMHUYECKON CUCTEMBl KaK CPEIHHE 3HAYEHHUs BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHNE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauao TepmoaumHamuiku. (CaMONpPOU3BOJIbHAS — pelaKcarus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mogens uealbHOr0 ra3a B TEPMOJUHAMUKE — CHUCTEMa YpaBHEHHI:
ypaBHeHHe MenpaeneeBa—KianeiipoHa U BbIpaXXE€HUE [JIsi BHYTPEHHEW SHEPIUM.
VYcnoBrs NPUMEHUMOCTH 3TOW MOJENH: HU3Kasl KOHUEHTPALMs YaCTHUIL, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHYTPEHHEW 3HEPruu OJJHOATOMHOTO HJI€aIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTHYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHAMUKe. Boruucienue paboTel 1o rpaguky
npoiiecca Ha pV-auarpamme.

Tennomepenaya  kak  crmoco0  W3MEHEHHUS ~ BHYTPEHHEW  DHEpTuu
TEPMOJMHAMHYECKOW CHUCTeMbl 0e3  coBepmieHus pabotel.  KonBekmms,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YaAelnbHas W MOJIIpHAs
TEINTIOEMKOCTH BELIECTBA. YpaBHeHuMe Maiiepa. YnaenpHas TeIuioTa CrOpaHHUs
ToruBa. Pacuér kommuecTBa TEMIOTHI mpu Teruionepemade. I[lonsatue 00
aanabaTHOM IpoIIeCCe.

[lepBblid 3aKkOH TepMOAMHAMHKU. BHyTpeHHsst »sHeprus. KommuecTtBo
TEIUIOTBI W paboTa Kak  Mepbl  M3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

Bropoil 3akOH TepMOAMHAMHUKH JJIsi PAaBHOBECHBIX IMPOLECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI IPOXOJIHUT
eIMHCTBEHHAs aauadbara. AGCONIOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMUKM i1  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO TMEpeaTh TEIUIOTY OT OoJiee XOIO0AHOro Tena K 0oyiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpatumMocTh MpUPOIHBIX MTPOTIECCOB.

[Tpunnumnsl aecTBus TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3Hauenue KIIJI. Iukn Kapho.

DKOJIOTUYECKHUE ACTIEKThl MCIIOIb30BaHMUsl TEIUIOBBIX ABUrarenieid. TermoBoe
3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJOUIbHUK,
KOHJUIIMOHED, AMU3EIbHBIM W KapOIOpaTOpHBIM JBUraTeNH, mNapoBas TypOuHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALMUS «TEIJIOBBIX» OTXOJOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIN3AIUs OMOOPTaHUIECKOTO TOTUTHBA JIJIS
BBIPAOOTKH «TETUIOBOM» W SJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.



Crioco0Ob1 M3MEHEHHSI BHYTPEHHEH SHEPTHUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KomrbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepenne yaeinbHON TEIII0EMKOCTH.

HccenemoBanne npouecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3yueHne B3aMMOCBA3UM DHEPTHM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUIKOCTEM.

Tema 3. Azpecamnivie cocmoanus eewjecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamus. VcmapeHnwe u KumeHuwe. Y aeiabHas
TEIJI0Ta Mapoo0pa30BaHUA.

HacbllieHHbIE W HEHAcChIlEHHbIE TMapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPhl, NX HE3aBUCUMOCTD
0T 00BEMA HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATyPhl KATICHUSI OT JIABJICHUS
B JKUJIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannmmueckue u aMmopdubie Teraa. AHU30TPOIUS CBOMCTB
KpuctaiuioB. [lmaBneHne W Kpuctaiu3auus. YJIE€JbHAs TEIUIOTA IUIABJIEHUS.
Cyb6mumanusi.

Hedopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aepopmarui.

TemnmoBoe pacmMpeHue KUIKOCTEH U TBEPJBIX Tel, 00BEMHOE U JIMHEHHOE
pacumpenrie. AHrapMOHHU3M TEIIOBBIX KOJI€OaHMM YacTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs Tel (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHeprun B (pa3zoBbIX MEepexoaax.

VYpaBHeHue TerIoBoro OagaHca.

[ToBepxHocTtHOe HaTsKeHME. K03 (UIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmisipasie siBnenus. J[aBneHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opmyna Jlannaca.

TexHudeckne yCTpPOWCTBA W  TEXHOJOTHUYECKHE TMPOLECCHL:  KUIKHE
KpUCTAJLIbI, COBPEMEHHBIE MAaTEpUAJIbI.

Jemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenue npu noHMKEHHOM JABJICHUU.

W3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITEI C MBUIBHBIMU TNIEHKAMH.

CmauunBaHue.



Kanunnsipabie siBJICHUSA.

Moaenn HEeHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunasl nepopmarmii.

Hab6monenue mMansix gedopMariuid.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

N3yueHune 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI IJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBILIEHHBIX MTApPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKAa Macchl MapoB B
ITOMEILEHNH.

N3mepenne ko3ppuiimeHTa noBEpXHOCTHOTO HATSKEHUSI.

N3mepenne moayns FOHra.

WccnenoBanne 3aBUCUMOCTH JAepopMallii Pe3uHOBOro oOpasma ot
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OnekTpu3aluss Tea U e€ MpOosBICHUSA. ODJEKTpuueckuid 3apsa. [Ba Buaa
DNEKTPUYECKUX 3apsAnoB. IIpOBOOHMKM, NOMAJIEKTPUKH W MOJYIPOBOIAHHUKH.
DOneMeHTapHbId JJIEKTPUUECKUI 3apsii. 3aKOH COXPAaHEHHs 3JIEKTPUUYECKOTO
3apsza.

B3anmoneiictBue 3apsinoB. Toueunsie 3apsaapl. 3akoH Kynona.

DIekTpuuecKoe nojie. Ero geicTBre Ha JIEKTPUUYECKUE 3apsiJIbl.

Hampspk€anocts  anmektpuueckoro  mons.  [IpoOubiit  3apsia.  Jlunum
HAIPSHKEHHOCTH 3JEKTPUUECKOro NoJisi. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[JoTeHIHAIBHOCTh 3JIEKTPOCTATUYECKOrO IMOJsA. Pa3HOCTh MOTEHUMATIOB M
HanpspbkeHue. lloTeHuumanbHass SHEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenman anexkTpocrarnyeckoro moiis. Csi3b HANPSYKEHHOCTH MOJS U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOrO TMojis (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOJIHOTO).

[IpyHIMN Cynepno3uLUN dAEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEepHO 3apspkeHHOM cdepbl. [lone
pPaBHOMEPHO 3apsKEHHOro Mo 00bEMy 1mapa. [lose paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTH. KapTuHBI JWMHUN HaOpsDKEHHOCTH ATHX IOJEH U
HKBUITOTEHIUAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3aPsSA0B.

JvsnexTpuku B DJEKTPOCTATUYECKOM ToJIe. Husnexrpuueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DIeKTpoEMKOCTh KOHJEHCATOPa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpPA.

[TapannenbHOE coennHEHNE KOHIeHCaTOpoB. [locmenoBarenbHOe cCOeMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

JIBrkeHHe 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUYECKOM ITOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DIEKTPOCTaTHUUECKasi 3allluTa, 3a3eMJICHHE BJIEKTPONpHUOOpOB,
KOHJIEHCATOphl, reHepaTop Baun ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHLINMN AEUCTBUS DJIEKTPOMETPA.

DIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX TUIACTHH.

Mogens anekTpoctaTdeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B IIEKTPUUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3JeKTPUYECKOTO OIS 3apsHKEHHOTO0 KOHJIEHCATOpa.

3apsKa 1 paspsjika KOHIEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxKmuKym.

OueHka cui B3auMOZIEHCTBUS 3apsyKEHHBIX TEI.

HabGnrogenue npeBpallileHus 3HEPTUH 3apsSKEHHOTO KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAUOA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHIUAJIOB (HampsHKEeHMST) npu
MOCJIEA0BATEILHOM COEUHEHNH KOHIEHCATOPOB.

HccenenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoannwtil 31eKmpuyecKuii mox.

Cuia toka. [TocTosiHHBIN TOK.

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

3akoH Oma 11 ydacTKa Lenu.

DneKTpu4ecKoe CONIPOTHBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOAHOTO MPOBOJHHUKA OT €ro JUIMHBI W IUIOMAAU IOMEPEYHOr0 CEUYEHUS.
VY ienpHOE CONPOTUBIIEHUE BEIIECTBA.

[TocnenoBarenpHOE, MapajuiebHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3zBeTBnéHHBIX dnekTpudeckux 1eneit. [Ipasmma Kupxroda.



Pa6ora snexrpuyeckoro Toka. 3akoH Jxoymns—Jlenma.

MOIHOCTh 3JIEKTPUYECKOr0 TOKa. TemioBas MOIIHOCTb, BBIIEIsSE€Mas Ha
pe3ucrope.

DOJIC ¥ BHYTpEHHEE COINPOTHUBJIIEHHWE HCTOYHMKA TOKa. 3akoH Owma 1
MOJHOW  (3aMKHYTOM) JJICKTPUYECKOM 11enmr. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTkoe 3aMbIkaHue.

KoHaeHcaTop B Lenu MoCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTUH.

Jemoncmpayuu.

W3mepeHre CUilbl TOKA U HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpPsKEHHs I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOIUOAA.

3aBUCUMOCTb COINPOTUBIICHUS LUIMHAPUYECKUX HPOBOJHUKOB OT JJIMHBI,
IUIOIIAN MOMEPEYHOr0 CEYEHUs U MaTepraa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONMPOTHUBJIEHUS TPU NOCTOSHHOM
HaIPSHKEHUHU.

[Ipssmoe nzmepenune DIC. KopoTkoe 3aMbpIkaHHE TralbBaHUYECKOTO 3JIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0ObI coenuHeHust ICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanue pasHOCTH MOTEHUMAIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEIN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuxym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yAenbHOro CONpPOTUBIIEHUS TPOBOIHHUKOB.

HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA OT HANPSDKEHUS JUISL  JIAMIIbI
HaKaJIUBaHMS.

YBenuuenue npejena u3MepeHus: aMmrepMerpa (BoJbTMETpa).

N3mepenne D/1C u BHyTPEHHETO CONPOTHUBIIEHUS HICTOYHUKA TOKA.

Hccnenoanue 3aBucuMoctd JJIC raJbBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEIN.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 paznruunvix cpeoax.

OJIEKTPUYECKAs]  MPOBOAUMOCTb  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
POBOAUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTH CONPOTHBIICHUS METAIIOB OT
TeMriepaTypbl. CBEpXIpOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobOcTBeHHass W TpHUMECHas  MPOBOJUMOCTD
noJIynpoBoHUKOB. CBoMCTBa p—n-niepexoa. [lomynpoBoHIKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHUYECKAs IHUCCOLUALMSL.
Onexrponns. 3akoHbl Papanes s JIEKTPOIU3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIbHBIM
paspsn. Paznuyneie TMIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lnasma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHHUE: Ia30pas3psiIHbIe
Jamibl, AJIEKTPOHHO-JIydeBas TpyOKa, MOJIyIPOBOJHUKOBBIE NPHUOOpBI: AMOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAUOJ, TajlbBaHUKA, paUHUPOBAHUE MEIH,
BBIIIJIABKA AJIFOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIUS.

Hemoncmpayuu.

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPBI.

IIpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHbl 3ekTposm3za dapases.

HckpoBoit paspsaa M IpOBOJAUMOCTb BO31yXa.

CpaBHEHHE MPOBOUMOCTH METAJUIOB U MOJIYIPOBOIHUKOB.

OaHOCTOPOHHSS MPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hab6monenue snextponmsa.

W3mepenne 3apsaa OMHOBAJIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTM  CONIPOTHBIICHHMSI  TEPMOPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

Pu3nyecKui NPaKTUKYM.

Crioco0bl n3MepeHus: GU3NYECKUX BETUYHH C UCIOJB30BaHUEM aHAJIOTOBBIX
U 1U(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIOTHBIE U OTHOCUTEJIbHBIE TIOTPEIIHOCTH U3MEPEHUN (PU3UUECKUX BEJINYMH.
OueHka rpaHul] NOrPEeLIHOCTEN.

[IpoBeeHHE  KOCBEHHBIX HW3MEPEHHW, MCCIENOBAaHUHW  3aBUCHMOCTEU
¢u3nyecKux BEIMYWH, MPOBEpPKA MPEAJOKEHHBIX THUMNOTE3 (BBIOOp U3 pabdor,
ONMCAHHBIX B  TEMaTHYECKMX  pas3lenax «YYEHMYECKHMM  JKCIIEpUMEHT,
Ja00paTopHbIE PaOOTHI, MPAKTUKYM).

MexnpeaMeTHbie CBA3H.

WUzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCS ¢ YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBA3EU C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C USYUECHUEM MEM 0008 HAYYHO20
no3HanuA: SIBICHUE, Hay4yHBIA (akT, rumnoresa, ¢u3nyeckas BeIMYMHA, 3aKOH,



Teopusi, HaOJIOACHHE, HKCHEPUMEHT, MOJCIUPOBAHHE, MOJIEIb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE TPUOOPHI, MU POBast JTaA00paTOPHs.

Mamemamuxka: peuieHue CUCTeMbl ypaBHeHMH. JluHeiHas QyHKIuS,
napaboJa, runep6ona, ux rpaduku U cBoiicTBa. TpUroHomeTpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpOeKIMH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe JABMKEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKpPYXKAloLIeH Cpe.bl,
yTHiIn3anuss OWOOPraHMYECKOTO TOIUIMBA JJisi  BBIPAOOTKH  «TEIUIOBON» W
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbBIE SIBJIEHUS B IPUPOJIE,
AIIEKTPUUECKHE SIBICHUS B KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIYyYeHHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBa TBEPJBIX TEJN, KUJIKOCTEH U Ta30B, )KUIKUE KPUCTAIIbI, DJIEKTPUUECKUE
CBOICTBAa METAILIOB, JCKTPOIUTUYECKAS TUCCOLMALINS, TAIbBAHNUKA, SJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BnaxHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHUe JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OSKHJIKOTO TpEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIHK), UCIOJIb30BaHUE 3aKOHOB COXPaHEHUS
MEXAaHUKH B TEXHUKE (THPOCKOI, BOAOMET WU ApPYTue), ABUTATEIb BHYTPEHHETO
cropaHusi, napoBasi TypOuHa, ObITOBOM XOJIOAWJIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIy4YeHUs] COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HaHOMAaTepUaJioB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE D3JIEKTPONpHUOOpPOB,
ra3zopaspsiIHble JaMIIbl, TOJTYIPOBOAHUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. JaekrpoanHamMuka.

Tema 4. Maznummnoe noae.

B3anmopneiicTBUe TOCTOSIHHBIX MAarHUTOB M TPOBOJHHKOB C  TOKOM.
MaruntHoe mnone. Bektop MarHuTtHOM uWHAyKIMM. [IpuHiun cynepnosunnu
MArHUTHBIX NIOJIEW. JIMHUY MarHUTHON MHIIYKLMH.

MarnuTHO€ 10Jie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJb. [[BH>KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnutHoe nosne B BemectBe. PeppoMarieTUKH, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTpOﬁCTBa N  TCXHOJIOTMYCCKHC TIIPOLECCChI: IIPUMCHCHHC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TECTeP-MYJIbTUMETP,
AJIEKTPOBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHWMA  WMHAYKOMM ~ MAarHATHOTO — TOJS  TOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nuHUN MarHuTHOW UHIYKIIMU MO JUIMHHOTO MPSIMOTO MPOBOTHHKA
Y 3AMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYLIKH C TOKOM.

B3anmoeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIATA.

Hab6monenue aBuxeHus mydka 3JeKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NEUCTBUSA ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3IEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanre MarHUTHOTO MOJIS HOCTOSTHHBIX MAarHUTOB.

HccnenoBanne CBOMCTB (peppOMarHETHKOB.

HccnenoBanne NeMCTBUS NOCTOSHHOTO MarHuTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMiiepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUsI CUJIbl AMIIEpa.

Tema 5. Inexkmpomaznumnan uHOYKyu.

SIBienue ANEeKTpOMarHUTHOW MHAYKUMH. IlOTOK BekTOpa MAarHUTHOMU
uHaykuuu. OJIC wHAyKuMM. 3aKOH JJIEKTpoMarHWuTHOW wuHaykuuu Dapanes.
Buxpesoe anexrpuueckoe nosue. Toku Pyxo.

OJC uHAYKUMHU B MPOBOJHUKE, JABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJie.

[TpaBuno Jlenua.

NunyktrBHOCTh. KaTylika WHIYKTUBHOCTM B LENM IMOCTOSIHHOTO TOKAa.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOIMYECKHE IMPOUECCH: HUHAYKIMOHHAS
1e4b, COJICHOU/I, 3allIUTa OT JICKTPU3ALMU TEJ IIPU ABUKECHUNA B MATHUTHOM T10JIE
3emun.

Jemoncmpayuu.

HabGnrogenue siBIeHUs 3JI€KTPOMAarHUTHOM MHTYKIIUH.

Uccnenoanne 3aBucumoctd OJIC MHAYKIUH OT CKOPOCTH W3MEHEHHUS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B aIFOMUHUEBON (METHON) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanue siBICHUS 3JIEKTPOMAarHUTHON MHAYKIIAH.

Ornpenenenue MHAYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBICHNS CAMOMHAYKIWH.

COopka MoJ1en 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHUS.

["apMonnyeckue kosiebanusi. Kunematuueckoe ¥ JTUHAMHUYECKOE OIMHUCAHUE.
DHepreTuyeckoe ONMucaHue (3aKOH COXPAHEHUS MEXaHWYECKOW sHepruu). BoIBoj
JTUHAMAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIEOAaHWUN W3 MX SHEPTeTHYECKOTO H
KMHEMAaTUY€CKOTO OMTMCAHMUSI.

Amvmutyaa u ¢asza kosebanuil. CBsi3b aMIUIMTYbl KOJ€OAaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon m wacrtora koseOanuii. [lepmom Mambix CBOOOTHBIX KOJI€OAHUI
MaTeMaTUYeCKOro MasTHHKA. llepros cBOOOAHBIX KOJ€OaHMW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Kojaebanusx. BeiHyKaeHHble kKonebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BrnusgHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPUBOMU.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMCTBa U TEXHOJIOTHYECKHUE MPOIECCHl: METPOHOM, Yachl,
Kauelu, My3blKalbHble HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K01e0aTeTbHOTO ABUKCHUS.

HaGmronenue He3aBHCUMOCTH TIEpHO/Ia MaIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILTUTYABL.

HccnenoBanue 3aTyXarmuxX KOJIeOaHUM 1 3aBUCUMOCTH TIEPUOJIAa CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne konebGaHWi Tpy3a HA MACCUBHOM MpYXKHHE C IEJBIO
dbopmupoBaHUs IPEACTABICHUI 00 UACATBPHON MOACIHN MTPY>KUHHOTO MAasTHHUKA.

3aK0OH COXpaHEHUs YHEPTUU NPH KoJIeOaHUSX Ipy3a Ha MPYKUHE.

HccnenoBanue BBIHYXACHHBIX KOJIEOaHUIA.

Hab6nronenue pesonanca.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.



W3mepenne mnepuona CBOOOIHBIX KOJEOAHUI HHUTSHOTO W MPYXUHHOTO
MasiTHUKOB.

W3ydeHne 3aKOHOB JBHKEHUS TeJa B X0/I€ KOJIeOaHH Ha yIIPYTrOM MOABECE.

M3y4yenue nBUKEHUS HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXaIOMINX KOJIeOaHUi.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Koiedanus.

KonebatenbHblil KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
uaeanpHOM KoisiebatenpHOM KOHType. ®opmyna Tomcona. CBsi3p aMIIUTY/bI
3apsiia KOHJAEHCATOpa ¢ aMIUIUTY/I0M CHIIBI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEeHMsI SHEPTUU B UI€aTbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromue 3JIEKTPOMArHUTHBIE Kosie0aHusl. BeIHyX1€HHBIE
3JIEKTPOMArHUTHbBIE KOJIeOaHUs.

[lepemeHHBI1 TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYIHOE U
JEHCTByIOIEE 3HAUYEHHWE CHIbI TOKAa W HAMNpsHKEHUS MpU pas3audHoil (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHU.

CHHyCOMIAIBHBIA NEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VHIYKTUBHOCTH B LENM CHUHYCOHJAJIBHOIO NEPEMEHHOIO TOKa. PE30HAaHC TOKOB.
Pe3onanc HanpspoKeHUN.

WUneanvueiii  Tpanchopmarop. IlpousBonactBo, mepemadya u moTpeOieHHe
IIEKTPUYECKOU SHEPIHH.

OKOJIOTMYECKUE PHUCKUA IpU IPOU3BOACTBE JJEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS AJIEKTPOIHEPTUH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MNPOLECCHI: JIEKTPUYECKUN
3BOHOK, T'€HEPATOP NIEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeIay.

Jemoncmpayuu.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHHUI OT MHAYKTUBHOCTH M EMKOCTH
KOHTYDa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJI€OaHUH.

['eHepaTop He3aTyXaroIMX 3JIEKTPOMATHUTHBIX KOJEOAHUH.

Mopeinp 31eKTpOMarHuTHOIO reHepaTopa.

BoinyxaeHHble CHHYCOMIaTbHbIE KOIeOaHusl.

Pesncrop, KaTymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu mociaenoBaTeNIbBHOM —COCAMHEHUM PE3UCTOpPA, KaTyLIKH
VMHIYKTUBHOCTH U KOHAEHCATOPA.

VY CcTpoiicTBO M IPUHITUT ACUCTBUS TpaHChopMaTopa.



Mojenb JIMHUY 3JIEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPpAKMUKyM.

N3yyenue tparncopmaropa.

HccnenoBanre MEepeMEHHOTO TOKa 4Yepe3 MOCJIeNOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habmronenune 3mekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpomMazHummble 60JHbl.

MexaHnudeckue BOJHBI, YCJIOBUSI UX pacnpocTpaHeHus. Ilomepeunsie u
POJ0JIbHBIE BOJHBL. llepros, CKOpOCTh pacnpoCTpaHEHUs M JJIMHA BOJIHBIL.
CBolicTBa MEXaHWYECKHUX BOJIH: OTpPaXECHUE, MpejoMiieHHne, WHTep(epeHius u
U paKims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHNE OKPYKAIOIIEH CPEIbl.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3MyYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmMHuast opueHTaIms BEKTOPOB B AIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHWUTHBIX  BOJH:  OTPaXKEHUE,  MpeJIOMIICHUE,
noJisipu3alus, HTepdepeHus u qudpaxims.

[lIkana 3mMeKTpOMarHUTHBIX BOJIH. [[pUMeHEeHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMTIBEI pagOCBsI3K U TeNeBUaeHU. Pagnomokanms.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHUuecKrue YCTPONCTBA M TNPAKTUYECKOE MNPUMEHEHHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neusb,
yJIBTPA3BYKOBAs JUATHOCTUKA B TEXHUKE W MEIUIIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U paCPOCTPAHEHUE MTONIEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmomeecs Teo Kak KCTOYHUK 3BYKa.

3aBUCHUMOCTH JUTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HabGmonenue otpaxxeHus u mpeIoMIICHUS MEXaHUYECKUX BOJTH.

Hab6monenue nnatepdepeHnu u AUPpaKkiu MEXaHUMIeCKUX BOJIH.

AKyCTUYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHUE.

HaGmtonenue cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYIO0H W
4acTOTOU KoJeOaHuH.

HccnenoBanre  CBOWCTB  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)KEHUE,
npesioMJIeHUE, NoJspu3anus, udpakius, uHTepdepeHus.

Oo6HapyxeHue nHGPaKpacHOTO U YIbTPAPUOJIETOBOTO U3TYUECHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.



M3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMosIMHEHOE paclpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4yeyHbIl1 HICTOYHUK CBETA.

OTtpaxxeHne cBeTa. 3aKOHbI OoTpakeHHs cBeTa. llocTpoenue n3oOpakeHuil B
iockoM 3epkaie. Ceprudeckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOITIOTHBIN MOKa3aTeb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [I0CToSHCTBO YaCcTOTHI
CBETA M COOTHOILICHHWE JJIMH BOJIH IPH NEPEXOJEC MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. Jucnepcust cBeta. CloXKHBIN cocTaB 0enoro cpera.
IIBer.

[lonHoe BHyTpeHHEEe oTpaxeHue. [IpenenbHbIil yroa MmojaHOrO BHYTPEHHETO
OTPAKECHMUS.

Cobuparonie U pacceuBaromue JuH3bl. Tonkas smH3a. ®DokycHoe
paccTossHUE M OINTHYECKas CHJa TOHKOW JIMH3BL. 3aBUCHUMOCTh (HOKYCHOTO
paccTosiHUs TOHKOM cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTeIs MPETOMIICHUS.

@opmysa TOHKOW JMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon Jyya, NMpOWENIEro JUH3Y NOJ IMPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontudyecko ocu. IlocTpoeHne wu300pakeHWI TOUKHM W OTpe3ka NpsIMOH B
coOMpaOIIMX U PACCEeUBAIOLIUX JIMH3AaX U UX CUCTEMaX.

OnTuueckue npubopsl. Paspematomas crnocoOHOCTh. [1a3 kak ontuyeckas
cucrema.

[Ipenenbl NPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKHU.
YcnoBust HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTEphEpEeHIIMOHHOU
KapTHHE OT JBYX KOI€PEHTHBIX HCTOYHUKOB. lIpumepsl knaccuyeckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakumonnas pemérka. YcinoBue HaOTIOACHUS
INIABHBIX ~MAaKCUMyMOB IIpM  TAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmnapar, MpOCBETIECHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanrie npeioMJIEHUS CBETA.

Ha6mtonenue moiHoro BHyTpeHHETO oTpaxkeHusi. Moiens CBeTOBOIA.

Hccnenoanre xoAa CBETOBBIX IYYKOB YEpe3 IUIOCKOMapasliebHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB U300pKEHUI B JTUH3AX.

Mopaenn MUKpOCKOIa, TEJIECKOIA.

Hab6monenue natepdepeninm cpera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIIETKH.

Habmonenne nudpakiinoHHOTO CIIeKTpa.

Hab6monenue aucnepcun cBeTa.

HabGnrogenue nonsipusaiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

N3mepeHnue nokazaresis npeioMIeHUs CTEKJIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHUS OT BemiecTBa (Ha
pUMEPE KUJKUX JTUH3).

N3mepenne POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomy4uenune n300pakeHns B CHCTEME U3 TUIOCKOTO 3epKajia U JIMH3HI.

[Tomy4yenune n300pakeHns B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TENECKONNYECKUX CUCTEM.

Hab6mronenue nudpaxiuuu, tHTEpPEpeHIMH U MOISpU3aluU CBETA.

N3ydeHnne noyisipru3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPUKA.

N3y4yenune naTEpPEPEHITNH JIA3EPHOTO U3ITyICHHS Ha IBYX IIIEIISX.

Hab6monenue aucnepcun.

HabGnrogenue u vcciieqoBanue AUGPaKimOHHOTO CIEKTpa.

N3mepeHnune IIMHbI CBETOBOM BOJIHBI.

[ToydyeHue criekTpa W3ITy4YEHHUs CBETOIMOAA TIPHU MOMOIIU IU(PaKITMOHHON
PELLETKU.

Pasnen 6. OcHOBBI crieIHAJILHO TEOPUU OTHOCHTEIbHOCTH.

['panuipl TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynatsel
CIIELIMAIBHON TEOPHUH OTHOCUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHON — mHTepBasl.  [IpeoOpa3zoBanus  Jlopenia.
VYcnoue npudnHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKpALIEHUE JUINHBI.

DHEPrusi U UMITYJIbC PEIITUBUCTCKON YaCTHULIbI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEJIATUBUCTCKON YaCTHULIbI. DHEPTHUS
MOKOS.



TexHUYeCKHe YCTPOWCTBA M TEXHOJIOTMUECKHE MPOLECCHI: CITyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEHU 3apSKEHHBIX YACTHIL.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHne MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX  4YacTuil (IO
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUIl B MArHUTHOM TOJIE).

Pasznea 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanuszm.

PaBHOBeCHOE TEIJIOBOE M3JIy4eHHE (U3IydeHUE aOCOIIOTHO YEPHOTO TEa).
3akoH cMmeneHus Buna. ['mnore3a [lnanka o kBaHTax.

@DOTOHBI. DHEPTrUsl U UMITYJIbC (POTOHA.

®ororddext. Ombitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina ansa potospdexra. «Kpacuas rpanuna» Gorosddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO
MOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaXKkarollyro mnoBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBbI€ cBOMCTBA yacTul. BosHbl ne bponnsa. /Inuna Bonnsl ae bpoinnsa u
pa3Mepsl 00JacTH JIOKaNIM3alMM JBUXKYyIIeics dactuisl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 31eKTpoHOB Ha KpUCTaIIaX.

Crneunduka nzmepenuii B Mukpomupe. COOTHOLIEHUSI HEOMpeaeIEHHOCTEN
['eitzenOepra.

TexHn4eckrue yYCTpPOMCTBA M TEXHOJIOTHMYECKHE IPOLECCHI: CHEKTPOMETD,
dboTodeMEeHT, (OTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHeYHas Oarapes,
CBETOJIUOJ.

Jemoncmpayuu.

®o1orh(DHEeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  IMOJYNPOBOAHUKOB  OT
OCBENIEHHOCTH.

Ceeroauo.

Conneynas OaTtapes.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenune nocrosiHHo [lnanka Ha ocHOBe uccienoBanus pororpdexra.

HccnenoBanye 3aBUCUMOCTH CUIIBI TOKA YEPE3 CBETOIUO/ OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O HCCIENOBAHUIO CTpoeHus aroMa. [lmaHerapHas moxenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHrue GOTOHOB MpU NEPEXO/e aToMa
C OJTHOTO YPOBHsI SHEPTUH HA IPYTOU.



Bunsl cniektpoB. CrieKTp ypOBHEM 3HEPTHH aTOMa BOAOPO/IaA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cBeta. Jlazep.

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

Jemoncmpayuu.

Mopens onbita Pesepdopra.

Habmronenne nuHedvaTbix ClieKTPOB.

YCTpONCTBO U IEUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

Ornpenenenue JIMHBI BOJIHBI JA3€PHOTO U3TyUYECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Hab6mtonenue nuaeitgaToro crekrpa.

HccenenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duzuka amomHo2o A0pa u INeMeHmMAaAPHBIX YACMUY,.

Hyxknonnas monens siapa I'eitzenOepra—liBanenko. 3apsan siapa. MaccoBoe
yucio sapa. M3oronsl.

PagnoaktuBHOCTh. Anbda-pacnaj. DIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['aMmma-nu3nyyeHue.

3akOH paJuOAKTUBHOTO pacnaja. PaamoakTWBHBIE HW30TONBI B IPUPOJE.
CBolicTBa MOHU3UPYIOLIErO H3Iy4YeHUs. BiusHue pagrOaKTUBHOCTH HA KUBbBIE
oprauu3msbl. EctecTBenHbIil poH uznyuenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sijipe. SAnepHbie cuibl. Jlepekt Macchl sipa.

SAnepusie peakuuu. Jlenenue u cunTes saep. Anepueie peaktopsl. [Ipobdiemsl
YOPaBIsIEMOr0 TEPMOSAEPHOTO CHHTE3d. OKOJOTMYECKHWE ACHEKThl Pa3BUTHS
SIIEPHON SHEPIETUKH.

Mertoapl perucTpanuy U UCCIEN0BaHUS IJIEMEHTAPHBIX YACTUL.

dyHIaMEHTaJbHbIE B3aUMOJCUCTBUA. bapvOHBI, ME30HbI U JICITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-rimrooHHass MOAENb aApOHOB.

®uszuka 3a npenenamu CranaapTHON Mozaenu. TE€MHass MaTepuss U TEMHas
SHEPIusl.

EnunctBO u3nyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCTBa U TEXHOJOTUUECKUE MTPOLIECCHI: TI03UMETP, KaMepa
Bunbcona, saepHbIi  peakTop, TEPMOSACPHBIM peakTop, aromMHas OomOa,
MarHUTHO-PE30HaHCHAst TOMOrpadus.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (hoTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JJO3UMETPA.

N3yyenue normoiieHus 0eTa-4acTull aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH.



Otanbl pa3Buths actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JJIsI OOBSICHEHUS TPHUPOIBI
KOCMUYECKHX 0OBEKTOB.

Mertoasl acTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAS ACTPOHOMHSI.

Bunx 3Bézmnoro neba. Co3Be3nmsi, spKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBUKEHHE.

ConHeuHas cuctema.

Connue. ConHeuHast akTUBHOCTh. MlcTrounuk 3Heprun CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapAaKTEPUCTUKHU. J[MarpaMma «CIEeKTPAJIbHBIA KIacc —
CBETUMOCThY». 3BE3/Ibl TJIABHOW TIOCIJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JIsl 3BE3M TJIABHOW IOCJIEAOBATEIBHOCTA. BHYTpEHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIAECHUN U 3BoroIuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxxenue m nuxenue CoJyiHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapbsl. UEpHBIE ABIPHI B sSapax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PEIMKTOBOE M3MydEeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMHH.

Yuenuueckue navnwoenus.

HaGnrogenust 3B€3HOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C UCIOJIb30BAHUEM
KOMITbIOTEPHBIX MPUJIOKEHUH /1JI ONpe/esieHUs MOJ0KEeHUsT HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro MOJIylIapusi U spKue
3BE3/BI.

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

Pu3nyecKui NPaKTUKYM.

Crioco6b1 m3Mepenns (PU3NYECKnX BETUYUH C MCTOJIH30BAHIEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCONIIOTHBIE U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX HW3MEPEHHH, MCCIENOBAaHWHW  3aBUCHMOCTEU
bu3NYeCKuX BETUYHMH, TPOBEpPKA MPEMIOKEHHBIX THUNoTe3 (BbIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3fenax  «YUYEHUYECKHH  SKCIIEpUMEHT,
Ja00paTopHbIE PabOTHI, MPAKTUKYM).

O6o01maronee NOBTOPEHUE.



O0o01enue U cucTeMaTu3alus CoAepX)aHus pa3AesioB Kypca «MexaHuKay,
«MonekymsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHOM TEOPUH OTHOCUTENbHOCTH», «KBaHTOBas
¢uznka», «IEMEHTbl aCTPOHOMUHU U aCTPOPUBUKID.

Ponp ¢u3ukm u acTpoHOMMM B HKOHOMUYECKOM, TEXHOJOIMUYECKO,
COLIMAJIFHOM M 3TUYECKOU cepax AesTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOM KapTHHE MHUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3UPYIOIIECH, OOBSCHUTEIBPHOM W  MPOTHOCTHYECKOW  (PyHKIUMH
(¢uznyeckoil Teopuu, poib GU3NUECKON Teopuu B (POPMUPOBAHUU IPEICTABICHUN
0 (Qu3nyecKoil KapTHHE MHUpa, MECTO (PU3NUYECKON KApTHHBI MUpPA B OOIIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O PUPOJIE.

MexnpeaMeTHbie CBA3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCS ¢ YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBA3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnsie nOHAMUA,C6A3AHHBIE C USYUEHUEM MEM 0006 HAYUHO20
no3HanuA: SIBICHUE, Hay4yHBIA (akT, rumoresa, ¢u3nyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, HKCHEPUMEHT, MOJEJIMPOBAHHUE, MOJIENb, HW3MEpPEHHUE,
HOTPEIIHOCTH U3MEPEHUI, N3MEPUTENBHBIE TPUOOPHL, IUPpoBas 1adopaTopusl.

Mamemamuka: pelieHWE CUCTEMBl YpPAaBHEHHW. TpPUTOHOMETPUYECKHE
(GYHKIIMHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIE€CTBO. BEKTOpPBI M HMX MPOEKUMU HAa OCH KOOPJIMHAT, CJIOKEHHUE BEKTOPOB.
ITpousBoaHble 3neMeHTapHbIX (QyHkumid. IIpu3Hakum 1omo0HsS TPEYroJIbHUKOB,
oIpezeNieHue IIIOIAAH MIIOCKUX (GUryp u oobEma Tei.

Buonozcun: >nektpuyeckue SBICHUS B JKUBOW NPHUPOJAE, KoyieOaTeabHbIE
JNBIKEHUS B JKMBOM TNPHUPOJAE, SKOJOTMYECKHE PUCKUM TpPH MPOU3BOJICTBE
NIEKTPOIHEPTUH,  DIEKTPOMArHUTHOE  3arpsA3HEHUE  OKPYXKAIOLIEH  cpensl,
yJIBTPa3ByKOBasl JMArHOCTMKA B MEIWLHHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPIBIX
TEJN, MEXaHU3Mbl OOpPa30BaHMsI KPUCTAJUIMYECKON pEIIETKH, CHEKTPabHBIMN
aHaJIN3.

TI'eocpagua: mMarHuTHBIE TIOMKOCA 3€MJIM, 3aJ€KM MAarHUTHBIX PYA,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TPUMEHEHUE TIOCTOSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTPOJIBUraTeNb SIKOOM, TeHepaTop NEPEMEHHOr0 TOKa, MHAYKLMOHHAsS Ie4b,
JIMHUY 3JIEKTpOIEpead, dJIEKTPOABUIaTeNb, pagap, paIiuoOIPUEMHUK, TEIEBU30D,
aHTeHHa, tenegoH, CBY-meub, ynabTpa3ByKoBas JMAarHOCTHKa B TEXHUKE,



HpOGKHHOHHBIﬁ alIrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAA 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHAad SHEPIreTUKa U 9KOJIOTUICCKUC aCIICKThI ee pa3sBUTHA.



[INTAHUPYEMBIE PE3VJIbTATBEI OCBOEHU A ITPOI'PAMMEBI T10 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMS Yy4yeOHOro mpenMera «Du3nkay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTh 00YyYaroUuXcsi pyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIN, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHICKOIro OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITa U ONbITA JEATEIILHOCTH B MPOLECCE pealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIUTATEIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rpaskIAHCKOT0 BOCTIMTAHMS:

e chopMUPOBAaHHOCTh TPAKMAAHCKOW  TMO3UIIMM  OOyYaroOIMIeTocs  Kak
aKTUBHOTO M OTBETCTBEHHOIO YJI€Ha POCCUIICKOI0 00111eCTBAa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYETOBEUYECKMX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKUX LIECHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JACSATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOliecTsa, y4yacTBOBaTb B CaMOYINpaBlieHUH B  00pa3oBaTeNbHON
OpraHH3allly;

e YMEHHME B3aMMOJEUCTBOBATH C  COLMAIBHBIMU  HMHCTUTYTAMU B
COOTBETCTBHUH C X (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHHTapPHOM U BOJIOHTEPCKOU IESITETbHOCTH.

NATPHUOTHYECKOT0 BOCIIUTAHUS:

e c(hopMUPOBaAaHHOCTH POCCUICKOIN IPaXIaHCKON UJEHTUYHOCTH,
MaTpUOTHU3MA,;

e IIEHHOCTHOE OTHOWIEHWE K TOCYAApPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS;

e CIIOCOOHOCTH OIEHWBATH CUTYAIIUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh Ha MOpPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOIO Oy IyIIETO.

ICTETHYECKOI0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLIEHWE K MHUPY, BKIKOYAs OCTETHUKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO (PU3NMIECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEeC K pa3nuuHbiM chepam npodhecCHOHATBLHON NS TEIbHOCTH, B TOM
YHUClie CBS3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oymymien nmpodeccuu u peaan30BbIBATh COOCTBEHHBIE
KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO B
oOnactu (pU3UKHU Ha MPOTHXKEHUU BCEH JKU3HU.

IKOJOTNYECKOI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTb IKOJIOTUYECKON KYJbTYphl, OCO3HAHUE TIJ100aIBHOTO
XapakTepa 3KOJOTHYECKHUX MpodiieM;

IUIAHUPOBAHWE M OCYLICCTBICHUE ACHUCTBUH B OKpYXKAlOLIEH cpenc Ha
OCHOBE 3HaHUs LIEJIEW YCTOMYMBOTO PA3BUTHS YEJI0OBEYECTBA;

paclIMpeHne OmbITa AESATEIbHOCTH DKOJOTMYECKOM HAIPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUHU 10 (hU3HKeE.

HEHHOCTH HAYYHOI'O ITIO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA (PU3NIECKON HAYKHU;

OCO3HAaHHME IEHHOCTH HAy4YHOW AESATENbHOCTHU, TOTOBHOCTH B MpOILIECCE
U3y4YeHUs (PU3MKU OCYIIECTBISATH MPOEKTHYIO M HCCIEA0BATENIbCKYIO
NEATEIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbLHbIE yUe0OHbIE 1eiiCTBUSA
Ba3oBble Jjornueckue a1eicTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTH M aKTyaJlU3UpoOBaTh  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNsITh UEIN ACATEIbHOCTH, 3a/aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,

BBISBJISITh 3aKOHOMEPHOCTM U TMPOTUBOPEUUS B PaccMaTpUBaeMbIX
bu3nYecKuX SIBICHUSX;

pa3pabaThiBaTh IJIaH PEUICHUS! MPOOJIEMbl ¢ Y4ETOM aHAIM3a UMEIOIIHNXCSA
MaTepUaJIbHbIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JI€ATEIIbHOCTb, OIIEHUBaTh COOTBETCTBHUE
pe3yIbTATOB LIEJIIM, OLIEHUBATh PUCKU MOCIEACTBUI €SITEIIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBbIe ucciaeaoBaTe/LCKHeE JeCTBUA:

BJIa/ICTh HAYYHOH TEPMHMHOJIOTHEH, KIIFOUEBBHIMU TOHATUSAMUA U METOAAMH
(bu3nYeCKO HAYKH;



BJIAJCTh HAaBBIKAMH  y4e€OHO-HCCIICIOBATEIHCKON u MMPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HMKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3aaad  (U3HIEeCKOTO
COJICpKaHMsl, TPUMEHEHHIO PA3JIMUYHBIX METOJAO0B MO3HAHMUS;

BJIQJIETh BHUJAAMHU JACSATEILHOCTH 110 TOJYYEHHIO HOBOTO 3HAHMS, €ro
WHTEPIPETAINN, TPEOOPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JTaHUHM YYEOHBIX MPOEKTOB B 00JIACTH
buszuKy;

BBISBJISITh TPUYUHHO-CIIC/ICTBEHHBIE CBSI3M U aKTyaJlM3UPOBATh 3ajauy,
BBIJIBUTATh THUIOTE3Y €€ pelIeHWs, HaxOJUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOWX YTBEPIKIACHHM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

aHAJIU3MPOBaTh TIOJIYYEHHbIE B XOJI€ PCIICHHUS 3aJaud Ppe3yJbTaThl,
KPUTHYECKHU OLICHUBATh X JOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh U (GOPMYyJIHUPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JEATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HUKHU;

JaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
yMETh TEPEHOCHUTh 3HaHHMS TI0 (QU3HKE B MPAKTUYECKYHO 00JacTh
JKU3HEIEITEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTe;
BBIJIBUTaTh HOBBIC UJICH, MpE/IjIaraTh OPUTHHAIIBHBIC ITOIX0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33/1a41, TOMYyCKAIOIIUE aJTbTePHATUBHBIC PEIICHMUS.

Pa6ora ¢ unpopmanmeii:

BJIa/IeTh HABBIKAMHU MOJIydYeHUs1 MHGOpMALUU (PU3UIECKOTO COACPIKAHMS
U3 HWCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBISTH IOMCK,
aHaJIu3, CUCTEMATHU3AlMI0 U HHTEpPHpeTaluio UHPOPMALMHU Pa3TUYHBIX
BUJIOB U (hOpM MPECTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIIONIb30BaTh CPEeACTBa MH(POPMAIMOHHBIX H KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 3a/lad C COOJIoJIeHHeM TpeOOBaHUN HPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCOEpeKeHUs, MPaBOBBIX U
TUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE30MaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPIKAHMS B Pa3IMYHBIX (hopmarax ¢
y4€TOM Ha3HaueHuss uHGOpPMAIMM M UEJIeBOM ayAuTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (OPMY MPE/ICTABIICHUS U BU3yaJIU3al1H.

KoMMyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeiiCTBHA:



OCYIIECTBIISATh OOIIEHWE HAa Yypokax (U3MKH © BO BHE-YPOUHOM
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyalliii ¥ CMST4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOKO TOUKY 3PEHHS C MCHOJb30BAHUEM
SI3bIKOBBIX CPE/CTB;

IIOHMMAThb W MUCIOJb30BATh  IPEUMYIIECTBA  KOMAHIHOM W
WHIUBUyaJIbHON PabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YUETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUSA II0 €€ JOCTH)KEHHUIO: COCTAaBJIATH IUIAH
JEeUCTBUH, pacrpeesaTh POIU ¢ Y4ETOM MHEHUN Y4aCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXJOr0 y4aCTHHMKA KOMaHIbl B
001 pe3ynbTaT no pazpaboTaHHBIM KPUTEPHUSIM;

[Ipe/yiarartb HOBBIE IIPOEKTHI, OLICHUBATH WJAEU C IO3ULIUU HOBU3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTyallusiX, TMpPOSIBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
WHUILIMATUBHBIM.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO ~ OCYIIECTBJIATh  IMO3HABATEIbHYIO JICSITEIBHOCTh B
obrmacti (UBMKA W ACTPOHOMHU, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIE 337a4H;

CaMOCTOSITEJIbHO COCTaBJISITh TIJIAaH PELIEHUs PACUETHBIX W KAYECTBEHHBIX
3a7a4, MJIaH BBITIOJHEHUS MPAKTUYECKOU PadOThl ¢ YYETOM HMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH 1 TIPEATMIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CHUTYAIlHsM;

pacmMpsATh paMKH  ydeOHOTO TIpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHU N,

JeJaTh OCO3HAHHBIA BBIOOP, aApPryMEHTHUPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCThH 32 PEIIICHHE;

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO APYIUIMH B 0OJACTH
(GbU3UKH, TMOCTOSHHO TMOBBIIATH CBOM 0OOpa3oBaTENbHBIM M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJ'lb, AMOIUOHAJIBLHbIN HHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOW pedIeKcMr KaKk OCO3HAHHS
COBEPIIIAEMbIX JCHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

WCIIOJIB30BaTh TPHUEMBI pedIeKCHu il OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX IpPU aHAJIU3E PE3YJIbTATOB
JIEATEIILHOCTH,

MPUHUMATh Ce0sl, TOHUMAsi CBOU HEJIOCTATKH U JTIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IPU aHAJIU3E PE3YJIbTATOB
JIESITCIAbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mpomecce NOCTHKEHUS JTHMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI TI0
¢uszuke 178 YpOBHS CpeAHero oOmero o0pa3oBaHus y OOyYaromuxcs

COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN UHTEJIEKT, peAnoaratonuii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHSA,  BKIIOYAIONIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HIMOIMOHAILHOE COCTOSTHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHATILHOM c(epbl, OBITh YBEPEHHBIM B cele;

CaMOpETYJIUPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJalTUPOBATHCSA K
OMOIMOHAILHBIM W3MEHEHUSIM W TPOSBISATh THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIMM, BKIIIOUAIONICH CTpEeMIIEHHE K JOCTUXKEHUIO LN
U yclexy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEM;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYTUX, YYHUTHIBATh €r0 TMPU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPAUBATh
OTHOIIIEHUSI C JPYTUMHU JIOABMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemaTrh KOH(QIUKTHI.

I[MTPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenuss B 10 knacce mpenMeTHbIE pe3ylbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTMYECKOM, COIMAIbHOM M OSTUYECKOM cdepax esaTebHOCTH
4eJIoBeKa, POJib U MECTO (M3UKU B COBPEMEHHOIN HAay4YHOU KapTHHE MUPA,
3HAYEHHE OMUCATEIbHON, CHUCTEMATH3UPYIOMIEH, OOBSICHUTEIbHOU H
MPOTHOCTHYECKOW ~ (PYHKIUHA  (HU3UYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJib (PU3NYECKON TEOpUU B
dbopMHpOBaHUU MPEACTABICHHUHN O (PU3NUECKOIN KapTUHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJenel (Qu3nyeckux Ten u
MPOIIECCOB (SIBIICHWI): WHEpIMaNbHAs CHUCTEeMa OTcuéra, aOCOIIOTHO
TBEpIOE TEJI0, MaTepHUalibHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOOJHOE mTajeHue, alOCOMOTHO ympyras aedopmaius, abCOIHOTHO
yrapyroe u abCoITHO HEYNPYTOe CTOJKHOBEHUS, MOAEIHN ra3a, >KUJIKOCTU
U TBEPAOro (KpUCTAIUIMYECKOT0) Teja, UACalbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE IEKTPUYECKOE IOJIE;

paznuyaTh ycJOBHs (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, MTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBIACHITHP MEXAaHWUYECKHUE TIPOIECCHl W  SIBJICHHUS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIHHOCTD
MEXaHUYECKOTO ABWXKEHUS, (DOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3zoBaHus [amunes uisi CKOPOCTH M TMEepeMEIleHUs,
3akoHbl HplOTOHA, NpUHLMO OTHOCUTENbHOCTH ['anunes, 3aKkoH
BCEMHUPHOTI'O TATOTEHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKOU
SHEPIuM, CBSI3b PAOOTHI CHUJIBI C MU3MEHEHUEM MEXaHWYECKOW 3HEPruu,
yCIIOBUSI paBHOBECHS TBEPJAOTO Teia), IMPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4eCKOe BBIPAXKEHNE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ['anues, BTOporo
U TPETbErO 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS WMIyJbCa U
MEXAHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SBJICHUS, UCIIOJIb3YSI
ocHoBHble moJokeHUsT MKT u 3akoHbl MoyekynsapHOU (QU3MKK U
TepMOJUHAMUKUA (CBA3b JABJCHUS HWJEAaIbHOrO Tra3a CO CpelHel
KMHETHYECKOW SHEPIUEN TEIUIOBOTO JBHXXEHHS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphbl BEILIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIruel TEIIOBOTO ABWKECHHS €r0 YaCTHL, CBSI3b JIaBJICHUS UICATbHOTO
raza C KOHUEHTpPAalUHMEW MOJIEKY]l M €ro TEMIEpaTypoil, ypaBHEHUE
MeunneneeBa—KnaneipoHa, MNepBplM 3aKOH TEPMOAMHAMMKH, 3aKOH



COXpPAaHEHUSl PHEPruu B TEIUIOBBIX Mpolieccax), MPU 3TOM HCMOJIb30BATh
MaTEeMaTHUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
IIPUMEHMMOCTH ypaBHeHUs1 MenaeneeBa—Kianenpona,

aHAJM3UPOBaTh W OOBSACHITH DJEKTPUUECKUE SIBJICHUSA, MCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI M 3aKOHBI AJIEKTPOAMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kyinona, MOTEHIUATbHOCTD
AIEKTPOCTATUYECKOTO MOJIS,, NPUHUUN CYNEPHO3ULUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKasbiBasl yCJIOBHUS NMPUMEHUMOCTH 3akoHa Kyiona, a
TAKXK€ MPAKTUYECKH BaXKHbIC COOTHOILICHMS: 3aKOHbI OMa i y4acTka
UeNyM U JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JIeHna,
npasuia Kupxroda, 3akonsr @apanest 1u1st 371€KTpOIn3a);

OTHCHIBaTh (PU3UUYECKHE TMPOIECChl W SIBICHUS, WCIOJIb3YS BEIMYWHBI:
MepeMEIIECHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TN, CUJIA,
MOMEHT CHJIbl, JaBJICHHWE, TMOTCHUUAIbHAS DJHEPrusi, KUHETHYECKas
DHEPrus, MEXaHWYeCKas SHEPrus, padoTa CHIIbI, IIEHTPOCTPEMHUTEILHOE
YCKOPEHHUE, Cujla TKECTH, CUIa YOPYrOCTH, CHJIA TPEHUS, MOIIHOCT,
DHEPrus B3aWMOJIEHUCTBHS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
SHEpPrus ynpyroit gedopMaliuv MPYKUHBI, KOJUYECTBO TEIUIOTHI,
aOCoJIFOTHAs TeMmIepaTypa Telia, padoTa B TEPMOJIWHAMHUKE, BHYTPECHHSS
DHEPrUs WACATHHOTO OJHOATOMHOTO Tasza, paboTa uIaeanbHOTO Tasa,
OTHOCHUTEJIbHAs BJIAXHOCTh BoO3ayxa, KIIJ waeanmbHOrO TEIIOBOrO
JIBUTATENS; AIEKTPUYECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUUECKOTO TOJIs,
HanpsHDKEHHOCTh TOJIE TOYEYHOTO 3apsja WIM 3apsHKEHHOro Iapa B
BAKYyyM€ U B JMDJICKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOTO TOJIs,
pPa3sHOCTh  MOTEHUHAIOB, JJIEKTPOJABHXKYIIAs CHJIA, CWIa  TOKa,
HanpspDKEHWE, MOIIHOCTh TOKA, JJEKTPUYECKas EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, COINPOTUBJICHUWE ydacTKa ILEMU C IOCJIEI0BATCIbHBIM U
MapajiyieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS DJICKTPUUECKOTO TOJIs
KOHJEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHHS  (PU3MYECKHX  SIBJICHHIA:
MEXAaHMYECKOE JIBMJKCHHME, TEIUIOBOE [BMJKCHHE 4YacCTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHEe, OPOYHOBCKOE JBWXeHUe, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAlMS, TJIaBJICHUE U KPUCTAIUIM3ALINS, HAIPABJICHHOCTh
TEIUIONEPENAYH, ICKTPU3ALMS TEJ, SKBUNOTECHINAIBHOCTh IOBEPXHOCTH
3apsKEHHOTO MPOBOIHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (PU3UUECKO BEIMUYUHBI OT
Jpyrol C  HCHOJB30BAHMEM  TMPSAMBIX  HU3MEPEHUN, TPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh PE3YyJbTaThl IOJTYYEHHOU
3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHAEC TpaduKOB C y4ETOM



aOCOIOTHBIX MOTPEITHOCTEN U3MEPEHHU, JIeJIaTh BEIBOJBI 10 PE3yJIbTaTaM
HCCIICIOBAHUS;

MPOBOJIUTH KOCBEHHBIC H3MEPEHHUS (U3UYCCKUX BEIUYHMH, MPU STOM
BBIOMPATh ONTHUMAIBHBIA METOJI U3MEPEHHUsS, OIICHHBATh a0COIOTHBIC U
OTHOCHTEJIBHBIC MIOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPCHHIA,
MIPOBOJIUTH OMBITHI MO TIPOBEPKE MPE/TIOKEHHON THIOTE3bI: MIIAHUPOBATH
IKCIIEPUMEHT, COOMPATh IKCTICPUMEHTAIIBHYIO YCTAHOBKY, aHAJM3UPOBAThH
MOJIYYCHHBIC Pe3yibTaThl M JIeJaTh BBIBOJ O CTaTyce NPEI0KCHHON
TUIIOTE3bI;

coOJro1aTh MpaBujia 0€30MacHOro TPy/aa MPU MPOBEJACHUH HCCIIEIOBAHUN
B paMKax Yy4eOHOro OJKCIEpUMEHTa, TNPAKTUKyMa U  Yy4eOHO-
WCCJICIOBATENILCKOW W TPOEKTHOW JIEATEIbHOCTH C HCIOJb30BaHUEM
U3MEPUTEIILHBIX YCTPONCTB 1 J1a00PaTOPHOTO 000PYAOBAHMUS;

pemaTrh pacy€THBIC 3aJladyd C SBHO 3aJIaHHOW W HESIBHO 3aJlaHHOU
bu3UYeCcKO MOJENbI0: Ha OCHOBAHWH aHAJIN3a YCJIOBHUS OOOCHOBBIBATH
BBEIOOp (U3MUYECKOW MOJAENIH, OTBEYAIOIIeH TpeOOBaHUSAM 3a/adyd,
OpUMEHSATh  (POPMYINBI, 3aKOHBI, 3aKOHOMEPHOCTH H  IOCTYJIAThl
GU3MYECKUX TEOpUl TIPH HCIIOJIB30BAaHUHM MaTEMaTUYECKUX METOOB
pelIeHus 3a/1a4, MPOBOIUTH pacU€Thl HA OCHOBAHMM UMEIOIINXCS JTaHHBIX,
aHAM3UPOBATh PE3yIbTaThl U KOPPEKTHPOBATH METONBI PEIICHUS C
y4E€TOM TOJTYYCHHBIX PE3yJIbTATOB;

pelaTh KayeCTBEHHBIC 3aJayd, TPEOYIOIIMEe INPUMCHCHHUS 3HAaHUH U3
Pa3HBIX pa3leioB Kypca GU3HMKH, a TaK)Ke MHTETPAllMK 3HAHUH U3 APYTHX
IPEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
IIEMTOYKY PACCYKIICHHUI C ONOPO HA M3YYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHHUS;

UCITOJIP30BaTh TCOPETUYESCKHE 3HAHUS JUIAI OOBSICHCHHUS OCHOBHBIX
MPUHITUIIOB Pab0Thl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUIECKUX TIPOIIECCOB;

NPUBOJUTHh TPUMEPHI BKIIaJa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TCXHOJIOTHH;

aHAJM3UPOBATh U OIEHUBATH TOCIIEIACTBUS OBITOBOM M MTPOU3BOJICTBEHHOM
NESATETLHOCTH YEeJIOBEKa, CBS3aHHOM C (PU3MYECKUMHU TIPOIECCaMU, C
MO3UIIAN YKOJIOTUYECKON O€30MaCHOCTH, MPEICTABIICHUH O PAIIMOHATLHOM
PUPOIOIIOIL30BAHUH, & TAKKE Pa3yMHOM HCIIOJb30BAHUH JIOCTHKCHUHN
HAyKH W TEXHOJOTUW JUISl JallbHEWIIETO Pa3BUTHS YEJIOBEYCCKOTO
00I11eCTBa;



OPUMEHATh pa3jMyHble cocoObl paboThl ¢ MH(OpMAIEe PU3NIECKOTO
CONIEp)KaHUs C MHCIOJb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUM JJIs TIOMCKa, MEepepadOTKW U TpEeAbsABICHUA Y4eOHOW W
HAYYHO-TIONYJISIPHOM MHPOpPMAaLKHU, CTPYKTYPHUPOBAHHUS M WHTEPIPETAIU
uHpOpMaIMK, TMOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJy4aeMyro  HMHQOpPMAIMIO W  OLIEHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHNKA HH(OopMaIuy;

HPOSIBIISATD OpraHu3alMOHHBIE u MO3HABaTEJIbHbIE yMEHUSs
CaMOCTOSITENIbHOTO ~ MPUOOPETeHHs HOBBIX 3HAHMW B  TpOIEcCe
BBITIOJTHEHUSI IPOECKTHBIX U yUeOHO-UCCIEI0BATENLCKUX padoT;

paboTath B Tpymme C HUCHOJIHEHUEM pa3IMYHBIX COLHUAIBHBIX PpOJIEH,
IUIaHUPOBATHh PabOTy TPYMIIBI, PAIIMOHAIBHO PACIPENENATh AATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsSX, aJ€KBATHO OIICHWBATh BKJIAJl KaXJOrO U3
YYaCTHUKOB TPYMIIHI B PELICHHE pacCMaTPUBAEMO MPOOIEMBI;

IPOSIBIISATH MOTUBAIMIO K OyayIiei nmpoheccuoHanbHOM AesITeIbHOCTH IO
CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

K konmy oOyuenusi BIl Knacce mpeaMeTHbIE pPe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTh Yy 00YUAIOLIUXCSl YMEHUI:

NOHUMAaTh POJb (U3UKA B OKOHOMUYECKOM, TEXHOJOTUYECKOMH,
COIMAJIbHOM M 3TUYECKOU cepax NeaTenbHOCTH YeOBEKa, POib U MECTO
¢u3MKN B COBPEMEHHOW HAy4YHOW KAapTHHE MHpa, POJIb ACTPOHOMUHU B
MIPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKA W  JaJbHEWIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYECHHUE OIUCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENILHOM U TMPOTHOCTHYECKONW (YHKIMNA (PU3MUECKON Teopum —
AIEKTPOJUHAMUKH, CIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢usuku, ponb (uznuecKor Teopur B (HOPMUPOBAHUU TPEACTABICHUIN O
duznyeckoil kapTuHEe MUpPA, MECTO (PU3MUECKON KapTHHBI MUpPA B 00IIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IIPUPOJIE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJenel (Qu3nyeckux Ten u
MpOIIECCOB  (SIBICHUM): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJIHOPOJHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIeOaHUs, MaTeMaTUIECKUIl MAasATHUK,
UJCAJbHbIA MPY>KUHHBIA MAasiTHUK, TAPMOHUYECKUE BOJIHBI, WJCABbHBIN
KoJiebaTeNbHbIM KOHTYp, TOHKAs JMH3a, MOJEJIeH aToMa, aTOMHOTO si/ipa U
KBAaHTOBOW MOJIEJIN CBETA;

pa3nuuaTh yCIOBUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, MTOHMMATh BCEOOIIMN XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSACHATH SJEKTPOMArHUTHBIE MPOLECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEUMAaJbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3a8KOH  COXpaHEHUSs
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMAarHUTHOM  WHAyKIWW, 1paBwio  Jlenna, cBsa3p  DJIC
CaMOMHIYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
U3MEHEHUs  CWIbl  TOKa,  MOCTYJATbl  CHEUUAIbHOM  TEOpPUH
OTHOCHUTEIBLHOCTH DUHINITEIHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SBJICHHUS, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBaHTOBOW  (u3uku  (ypaBHeHHMe  OWHINTEWHA 1A
dotordpdekra, mepBelidi UM BTOpOM mocTynaTel bopa, mpuHIMI
COOTHOIIEHUST HeomnpenenéHHoctet ['eiizenOepra, 3akOHBI COXPAHEHUS
3apsiI0OBOTO M MAacCOBOTO YMCEN U DHEPTUM B AJIEPHBIX PEAKUUAX, 3aKOH
PaJIMOAKTUBHOIO pacnaia);

OMUCHIBATh (PU3UYECKUE TPOLIECCHl U SIBICHUS, HWCIOJb3YS BEIHUYWHBI:
HaIpPsHKEHHOCTD JIEKTPUYECKOTO MOJIsA, IIOTEHIMANT 3JIEKTPOCTATUYECKOTO
NOJII, Pa3HOCTh MOTEHLUMAJIOB, JJIEKTPOJABIKYINAS CUIa, HWHAYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM TOTOK, cuia Awmriepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJa CAMOMHAYKLUHWH, SHEPrus MArHUTHOTO MOJIA
IPOBOJHUKA C TOKOM, PEJSITUBHUCTCKUM HWMITYJIbC, IIOJIHAsI SHEprus,
SHEpPrusi TOKOs CBOOOAHOM 4YaCTHIIBI, PHEPrUsl W HMIYJIbC (POTOHA,
MacCOBO€ YHCJIIO U 3apsll sIpa, SHEPTHUSI CBA3M SAApa;

OOBACHATH  OCOOEHHOCTH  MPOTEKaHHs]  (U3HYUECKUX  SIBJICHUI:
AIIEKTPOMATrHUTHAS UHIYKLIKS, CAMOUHYKIIMSI, PE30HAHC, HHTEPhEPEHITUS
BOJIH, Judpakuus, [AWCIEpPCHs, TOJHOE BHYTPEHHEE OTpa’kEeHUeE,
dotosnexkrpuueckuii 3dpdext (poroaddexr), anpda- u Oera-pacmasi
aqep, raMMa-usiiydeHue sjaep, (pu3nyeckue NPUHIMIBL CIEKTPATbHOTO
aHanM3a u paboThl Ja3epa;

ONpENENATh HANPABICHUE HHAYKIMM MAarHUTHOTO IOJISI IPOBOJHUKA C
TOKOM, CWJIbl AMmIiepa u cuiibl JIopeHia;

CTPOUTH N300paXKeHHE, CO3/IaBaEMO€ TUIOCKHUM 3€PKaJIOM, TOHKOW JIMH3011,
Y PACCUUTHIBATH €TI0 XAPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATalOIMEe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHAIM3a ©W OOBICHEHHWS (PU3WYECKUX  TPOIECCOB,
IIPOUCXOIAIINX B 3BE37aX, B 3BE3MHBIX CUCTEMAX, B MEKTAIAKTUYECKOU
cpene; NBIKEeHUsI HEOECHBIX Tel, 3BOJIIOLMU 3BE311 U BeeneHHoi;
IPOBOJUTh HCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3MUECKMX BEIUYUH C
UCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpa@uKOB C YYETOM aOCOTIOTHBIX
NOTPEIIHOCTe  M3MEPEeHMH, JieJaTh  BBIBOJABI IO  pe3yjibTaraM
UCCIIEIOBAHMUS;

IPOBOJANUTH KOCBEHHBIE WM3MEPEHUs (PU3MUECKUX BEIMYMH, IPU STOM
BbIOMpaTh ONTUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBAThb AOCOIIOTHBIE U
OTHOCHTEJIbHBIE MMOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOAUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON TMIOTE3bl: TUIAHUPOBATh
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBATh
IIOJIy4YEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce IpPeaaoKEHHOU
TUIIOTE3BI;

OTMHCHIBATh METOIbI OJYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
cobmroiaTh mpaBuia 6€30MacHOTO Tpyaa MPY MPOBEACHUH UCCIETOBAHUIN
B paMKax ydeOHOro »HKCIEpUMEHTa, IpakTUKyma U  ydeOHo-
UCCIIEIOBATENbCKOM M IPOEKTHOM JEATEIbHOCTH C MCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JTa0OPAaTOPHOTO 0OOPYIOBAHMS;

pemate pacyE€THBIE 3aJa4d C SBHO 33JaHHOM WM HESBHO 3aJaHHOU
¢u3znyeckoil MOJeNpl0: Ha OCHOBAHMM aHaidW3a YCJIOBHS BBIOMpATH
(¢usznyeckue MOJENH, OTBEYalolMe TpeOOBaHMSM 3alayd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIaThl (PU3NYECKUX TEOPUM
OpU  HCIOJB30BAaHUM MaTeMaTHMYECKUX METOJOB pELIeHUs 3ajaad,
IPOBOANUTH Pacu€Thl HA OCHOBAHUHM MMEIOIIMXCS TaHHBIX, AaHAJU3UPOBATD
pe3yJIbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YYETOM IOIYyYEHHBIX
PE3yJIbTaTOB;

pelaTh KayeCTBEHHbIE 3a7aud, TPEOYIOLUE INPUMEHEHUs 3HaHUM U3
pa3HBIX pa3aesoB Kypca (PU3UKH, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LENOYKY pacCyKIEHUI C OOPOI Ha N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

UCIIONIb30BAaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
NPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOIUTH TNPUMEPbl BKJIAa POCCUMCKUX U 3apyOekHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBICHEHHE IPOLECCOB OKPYKAIOLIErO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh M OLICHUBAThH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
NESATEIIBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMHU MPOLIECCAMHU, C
HO3ULMI 3KOJOTUYECKON 0€3011aCHOCTH, MPEACTABICHUHN O pallMOHAILHOM
IPUPOJIONOIb30BAHUM, & TAKKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMM Ui JalbHEUIIero pa3BUTHUA YEJIIOBEYECKOTO
00111eCTBA;

OPUMEHATH pa3jMyHble CocoObl paboThl ¢ MH(OpMAIEe PU3NIECKOTO
COJCpXaHUSA C UCIOJb30BAHMEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, TPU 3TOM HCIOJb30BATh COBPEMEHHBIE MH(OPMALMOHHBIE
TEXHOJOTHH i1 TIOWMCKa, TepepaboTKW M TpPEeabsSBICHHUS yueOHOU W
HAYYHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
UHpOpMAaLMY, TOJYYEHHON U3 pa3NUYHBIX HMCTOYHUKOB, KPUTHYECKU
aHATM3UPOBATh  IOJydyaeMylo  HMHPOpPMAIMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHW, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OPMALINY;

IPOSIBIISATH OpraHU3aIOHHBIE u MO3HABATENIbHBIC YMEHHUS
CaMOCTOSAITEILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHMM B Ipolecce
BBITOJIHEHUSI POEKTHBIX M YUeOHO-HCCIEeI0BATEIbCKIX PadoT;

paboTaTh B TpyMIE C HCIOJIHEHHEM pPa3IHYHbIX COIMAJBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHAIBHO PAaCIpeAeisiTh ACSITeIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsX, aJ€KBATHO OIICHWBATh BKJIAJl KaXJOrO U3
YYaCTHHUKOB TPYIIEI B PEIICHHE paccMaTpuBaeMon poOIeMbl;

HPOSIBIISITh MOTUBAIMIO K Oyayiiel npodeccnoHaabHOM AesITETbHOCTH MO
CHEIHMAIBHOCTIM (PU3UKO-TEXHUUECKOTO MPOdHUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undgposbie)
Koutpoabnbie IIpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsI
pecypcesl

Pazgen 1.HAYUHBIA METO/I IO3HAHUSA ITPUPO/IbI

1.1 Hayunslii MeTOZ IO3HAHUSA IPUPOLBI 6
Uroro no pazgeny 6
Paznen 2.MEXAHUKA
2.1 Kunemartuka 10 1
2.2 Jnaamuka 10
2.3 Craruka TBEpAOTO Tena 5 1
2.4 3aKOHBI COXPAaHEHHS] B MEXAHUKE 10 1
Hroro no pasneny 35

Paznea 3.MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1
3.2 Tepmogunamuka. TernoBbsie MaIMHbI 20 1
33 ArperaTsble cocTosiHUS BelecTBa. da3oBbie 14 1
' IePEXO0/IbI
Uroro no pazgeny 49
Paznea 4.9JIEKTPOJIUHAMUKA
4.1 DJIEKTPUYECKOE MOJIe 24 1
4.2 ITOCTOSIHHBIN 2JIEKTPUYECKUM TOK 24 1




4.3 TokM B pa3nIu4HbIX Cpelax 6
Uroro no pazgeny 54
Paznen 5.0PU3MYECKHA IPAKTUKYM
5.1 Ou3NYECKU MPAKTUKYM 16 16
Hroro no pasneny 16
PesepBHOE BpeMms 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbBbIE
HaumeHoBaHme pa3iesioB U TeM (undgposbie)
Ne n/m Konrpoabusie IIpakruueckue
NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcebl
Paznen 1.2JIEKTPOAUHAMHUKA
1.1 MaruauTHoe nosie 14
1.2 DJIEKTpOMAarHuTHas: UHIYKIHS 13 1
Hroro no pasneny 27
Pa3nen 2.KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNIeKTpOMarHUTHBIE KOJIeOaHuUs 15
23 MexaHuyeckue U 3JIeKTPOMArHUTHHIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Uroro no pazgeny 60

Pasnea 3.0CHOBBI CIIELTIUAJIBHOM TEOPUY OTHOCUTEJBLHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazneny 5
Pa3znea 4 KBAHTOBASA ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOH Ayanu3m 15

4.2 ®usznka aroma 5

43 ®u3nKa aTOMHOTI'O Spa U 3JIEMEHTAPHBIX 5

YaCTHI]




Hroro no pazneny

25

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12
Uroro no pazgeny 12
Paznen 6.OM3NYECKHUN MPAKTUKYM
6.1 DuU3NYECKU MTPAKTUKYM 16 16
Hroro no paspeny 16
Pa3znen 7.0 BOBHIAIOILIEE IOBTOPEHUE
Cucremaru3zaius u o0o0meHue
71 IIPEIMETHOTO COIEP KAHUS U OTIbITa 15
) NEeSITeIbHOCTH, TPUOOPETEHHOTO MPH
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no paspeny 15
PesepBHOE BpeMms 10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTtpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

O®uzuka — pyHIaMeHTalbHas HayKa O
pupoJIe

HayuHb1ii MeTO1 TO3HAHUS U METOBI
ucciaea0BaHus GU3HUECKUX SIBJICHUI

DKCIEPUMEHT U TEOpHs B MPOIIECCE
no3HaHus npupoasl. Habmronenue u
HKCTIIEPUMEHT B (PU3UKE

Crioco6b1 n3MepeHns (PU3NIeCKUX BETNYUH

AGCOIOTHAs M OTHOCHUTEbHAS
MOTPEIIHOCTH U3MEPEHUIN PU3NIECKUX
BEJIMYUH

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B OPMHPOBAHUHN COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B TPAKTUYECKOU
NEITEILHOCTH JIOOEH

Mexanngeckoe asmwxenne. Cucrema
orcuera. OTHOCUTEIBHOCTh MEXAHHYECKOTO
neuxkenwus. [Ipsimast u oOpaTHas 3a1a9n
MEXaHHKH

Pannyc-BekTop MaTepualbHONU TOUKH, €TI0
IIPOEKIUU HA OCU KoopAuHAT. Tpaekropusi.




[Tepememenue. Cxopocts. X nmpoekuuu Ha
OCH KOOpJIMHAT

PaBHOMEpPHOE ITPAMOIMHEMHOE IBUKECHHUE.
I'paduyeckoe onucanue paBHOMEPHOTO
IPSIMOJIMHEMHOTO IBUKCHUS

10

CiokeHue nepeMeIeHHil 1 CKOPOCTEM.
Pemenue 3agau

11

HepaBHomepHoe aBukeHne. MrHoBeHHas
cKopocTh. Yckopenue. [Ipamonuneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onrcanue NpsIMOIMHEHHOTO
JBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM

13

CBoOopgHoOe majieHne. Y CKopeHue
CBOOOIHOTO IMaJeHUs. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHSI OT
BpPEMEHH U UX rpaduku

14

JIBukeHue tena, OpOIIeHHOTO MO YIJIOM K
TOPU30HTY

15

KpuBonuneiinoe npuwxkenue. /[Bnxenue no
OKPYKHOCTH. YTJIOBas U JIMHEHHAA
ckopocTtsb. [lepron u yacrora.
[{eHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHUE

16

KoHnTtposnbHas pabota mo teme
"KunemaTtuka"

17

ITepsb1it 3akoH HeroToHa. HEpumanbHble
cucremsl orcuéra. [IpuHnun
oTHOcUTeJIbHOCTH Ianunes.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cuia. Bropoit

18 3akoH HproTona. Macca

19 Bzaumopeiictue Ten. Tpetuil 3aKkoH
Herorona

20 [IpuHnun cynepnosunuu cui. Pemenne
3a/1a4 Ha MpUMeHeHne 3akoHoB HploToHa
3aKOH BCEMUPHOTO TATOTECHHUS.

21 OKBUBAJICHTHOCTb IPaBUTALIMOHHON U
MHEPTHOU MaccChl

” Cuna TsKeCTH M YCKOpeHHe CBOOOAHOTO
NajeHus
JIBukeHHEe HEOSCHBIX TET U UX

23 UCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOpOCThb. 3akoHbl Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUabI cuil

25 TpeHus. JIBUKEHHE B KUIKOCTH U ras3e ¢
Y4E€TOM CHJIbI COIPOTHUBIICHUSI CPE/IBI

26 Jasnenue. [ 'napocraruueckoe AaBiICHHUE.
Cuna Apxumena
AOGCOTIOTHO TBEpPAOE TEIO.

27 ITocTynarensHOe U BpalaTesbHOE
JBUKEHUE TBEPJIOTO Tesa

)3 MOMEHT cuiIbl OTHOCUTENIBHO OCH
BpaieHus. [1neqo cuiibl

79 CrnoxeHue Cuil, MPUIIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxkecTu Tena. Y cioBus




paBHOBECHS TBEPAOTO TeJia. Buasl
paBHOBeECHS

30

Pemenue 3amau

31

KonTtponbhas padora mo teme "/[unamuka.
CraTtuka TBEp0ro Tena"

32

HNMnynsc MaTepuaibHOM TOYKU, CUCTEMBI
MaTepHalbHBIX TOYeK. LlenTp Mace
CHUCTEMBI MaTepUANIbHBIX TOUEK. Teopema o
JBVKCHUM LIEHTpa Mace

33

WMnynbe cuibl M U3MEHEHUE UMITYJIbCA
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

34

MoOMEHT uMITyJIbCa MaTepUaIbHON TOUYKH.
[IpencraBieHue o COXpaHEHUH MOMEHTA
HUMITYJIbCAa B HCHTPAJIbHBIX IMOJIAX

35

Pemenue 3agau

36

Pa60Ta CHUJIbI HA MAJIOM U Ha KOHCYHOM
nepemeniennu. ['padpuueckoe
npezcTaBiIeHrne padoThl CHITbL. MOIIHOCTD
CHUTBI

37

Kunernueckas sneprus. Teopema o0
U3MEHEHUH KHHETUYECKON SHEPTuu
MaTepUaJIbHOW TOYKU

38

[ToTeHManbHbIE U HETOTEHIUATIbHBIE
cuibl. [lorenunanbHas sueprus. Bropas
KOCMHYECKasi CKOPOCTh

39

TpeTbs kocMuueckas CKOpocThb. CBs3b
paboThl HEMOTEHIIUATIBHBIX CHJI C




W3MEHEHHEM MEXaHNYECKOM OHCPIruun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPTUU

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaHenue beprymnu i uaeanbHON
KUJKOCTU

A1 KoHnTtposbHast padota mo Teme "3aKoHbI
COXpaHEHHUs B MEXaHHKe"
Pa3BuTue npenacraBieHuit 0 mpupoie

42 ternoTsl. OcHOBHBIE nosoxeHnst MKT.
Huddysus. bpoyHoBcKkoe TBHKEHHE
Crpoenue ra3o00pa3HbIX, KUIKUX U

43 TBEPABIX TEJ. XapakTep IBMKEHUS U
B3aMMOJICHCTBHSI YAaCTHI] BELLIECTBA
Macca 1 pa3mepbl MOJIEKYJT (aTOMOB).

44 Konunuecto BemectBa. [locTosHHas
ABoraapo

45 Temneparypa. TemioBoe paBHOBECHE.
[Ixana Henbcus

46 Pemmenue 3agau

47 Wneanbheiit ra3. ['a30BbIe 3aKOHBI

43 VYpaBuenue Menpaeneesa-KnaneiipoHa.
Pemmenue 3agau

49 AOcomoTHas TemrepaTtypa. 3akoH
JanpToHa

50 H3omnporeccsl B uaeaaibHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

51 ['padpuaeckoe npeacraBieHne




U30TIPOLIECCOB: N30TEpMa, U30X0pa,
n3zobapa

52

OcHoBHoOe ypaBHenne MKT

53

Pemmenue 3agau

54

CBs13b a0COTIOTHOH TeMIepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOM dHEpPrueH MoCTynaTeIbHOro
TEIUIOBOTO IBWKCHUS €€ YaCTHL]

55

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110
teme "OcuoBet MKT"

56

KonTtposbnas padora mo teme "OCHOBBI
MKT"

57

TepMonnHaMuyeckas cucTeMa. 3alaHue
BHEIIHUX ycnoBul it T/ cucteMsl.
Baemnue 1 BHyTpeHHHE TapAMETPBHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYCHMS BEJINYUH, ONUCBIBAIOIINX €€ Ha
MHUKPOCKOIIHYECKOM YPOBHE

58

Hynesoe Hauano TepMOgUHAMHUKH.
CamonpounsBosibHas penakcanus T/1
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

59

Mogenb naeanbHOro ra3a B
TepMOILI/IHaMI/IKC. yCJIOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJEIHU

60

VYpaBuenue Menneneesa-Knaneiipona u
BBIPAXEHHE ISl BHYTPEHHEW SHEPTUU

61

Bripakenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO MJ1€aJIbHOI0 rasa.




KBasucrarnyeckue U HECTATUYECKUE
TIPOIIECCHI

62

DnemMeHTapHasi paboTa B TEPMOAMHAMUKE.
Brruncnenue paboTsl 1o rpaduky mporecca
Ha pV-auarpamMmme

63

Temonepenaya kak cnocod U3MEHEHUS
BHyTpeHHeH 3Heprun T]I cuctemsl 6e3
COBepILIEHHS pabOThHI

64

KoHBek1us, TeraonpoBOgHOCTD,
U3ITy9CHUE

65

KonnuectBo tennotel. TemnoémMkocTs Tena.
VY nenbHas U MOJISIpHAsE TEIIOEMKOCTH
BEUICCTBA. Y JCJIbHAS TEIUIOTa CTOPAHUs
TOILINBA

66

Pacuér konuyecTBa TEIUIOTHI IIPU
TerIoneperaye

67

[TonsiTne 06 amuabaTHOM TpoIEcce.
I1epBblii 3aKOH TEPMOAMHAMUKHU

68

KonuyectBo TemnoTs! 1 paboTa Kak Mephl
W3MEHEHUS BHYTpeHHe# sHeprun T/]
CUCTEMBI

69

Bropoii 3aKk0H TEpMOAMHAMUKY TS
PaBHOBECHBIX U HEPABHOBECHBIX
npoiieccoB. HeoOpatumMocTh mpupoIHBIX
MIPOIIECCOB

70

[IpuHIMITBI AEACTBUS TEIIOBBIX MAILIWH.

KIIJT

71

MakcumansHoe 3nadenue KIT. Ik




Kapno

72

Pemmenue 3agau

73

3KOHOFI/I‘-IGCKI/I€ ACIICKTHhI UCITOJIB30BAHUA
TEIJIOBBIX ABUTraTeicii. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpe bl

74

Pemenue 3amau

75

O0001eHre 1 cUCTEMATU3ALMS 3HAHUH 110
teme "Tepmonunamuka. TennoBbie
MAaIIHb"

76

KoHnTposbHast pabota 1mo Teme
"Tepmoaunamuka. TennoBeie MalIuHbI"

77

[TapoobpazoBanue 1 KOHIEHCAITHS.
Hcnapenue u kurieHue. Y aenbHas TeIoTa
napooOpa3oBaHUs

78

HaCBIH_ICHHBIG 1 HCHACBIIICHHLBIC ITaPhI.
KauyecTBenHast 3aBUCMMOCTD IIOTHOCTH U
AaBJICHUS HACBIMICHHOTO Iapa OT
TCMIICPATYPhI, UX HEC3aBUCUMOCTD OT
00BbEMa HACHIILIEHHOTO TTapa. 3aBUCUMOCTh
TeMIIepaTypbl KUIIEHUS OT JIaBJICHUS B
AKHUJKOCTH

79

BnaxHocTs Bo31yxa. AOCOMIOTHAS U
OTHOCHTEJIbHASI BIAKHOCTh

80

Pemmenue 3agau

81

TBépnoe teno. Kpucramimueckue u
aMmopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KPUCTAIJIOB

82

[InaBnenue u xpucraumsanus. Y qenbHas




terutota masneHus. Cyonumanus

&3

Hedopmaruu TBEpAOTO Tena. PacTshkenue
u cxatue. Casur. Moayne FOnra. [Ipenen
ynpyrux aedopmariuii

84

TermmoBoe paciupeHue KUAKOCTEN U
TBEPABIX T€. AHTAPMOHH3M TETIOBBIX
KOJIeOaHMil 4aCTHIl BELIECTBA

85

[IpeoOpazoBanme 3HEpruu B (ha30BBIX
nepexomax

86

YpaBHEeHHE TEIIOBOTO OamaHca

87

Pemmenue 3agau

88

[ToBepxHOCTHOE HaTsKeHUe. KanwnspHbie
siBJIeHUs. J[aBieHue 1Mo MCKPUBICHHOU
IIOBEPXHOCTHIO KuaKoctu. opmyna
Jlammaca

89

O06o0011eHNe U cuCTeMaTH3aIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHHUS BEIIECTBA.
®da30BbIe IEPEXOBI"

90

KoHnTponbHas padota mo teme "ArperaTtHbie
cocTosiHUA BemiecTBa. Pa3oBble NEPEXOAbI"

91

DneKTpu3anus Ten u €€ MpOosIBICHUS.
DnekTpuyecKkui 3apsia. /IBa Buaa
AJIEKTPUUECKUX 3apsaoB. [IpoBogHUKH,
JTUAJICKTPUKA U TTOJTYITPOBOTHUKH

92

DneMEeHTapHBIN ANEKTPUUECKUH 3apsia.
3aKOH COXpaHECHMs DICKTPUYECKOTO 3apsia

93

B3aunmopericteue 3apsnoB. ToueuHsle
3apsasl. 3akoH Kynona




94 Pemenue 3amau

95 Onektpuyeckoe notie. Ero neiicteue Ha
3JIEKTPUUYECKUE 3apsiibl

Hampsok€HHOCTB 37IEKTPUUECKOro MOJIs.
[TpoOHeIit 3aps. JInHuKM HaNPsHKEHHOCTH
ANEeKTpUYecKoro nois. OqHopoiHOE
ANEKTPUUYECKOE TT0JIe

96

[ToTeHIMaIbHOCTh JIEKTPOCTATHIECKOTO
97 noJs. Pa3HOCTEh TOTEHIINAJIOB U
HaIpsHKEHNE

[lorennmaneHas 3HEPrUs 3apsAaa B
98 3eKTpocTaruueckoMm mnose. [lorenuuan
ANEKTPOCTATHYECKOTO OIS

CBs13b HANPSHKEHHOCTH TIOJISL M Pa3HOCTH
99 MOTEHIIUAIOB JIJISl JJIEKTPOCTATUYECKOTO
[oJIs

[TpuHLIMI CYyTIEPIIO3UIIUH SIEKTPHUUECKUX

100 .
noJyen

101 Pemenue 3amau

102 ITone Toueuynoro 3apsna. Ilone paBHOMEPHO
3apsHKEHHON cepsl

[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY
103 mapa. [losie paBHOMEpHO 3apsiHKEHHOU
0EeCKOHEYHOM! MIOCKOCTH

104 [IpoBOAHMKY B 3EKTPOCTATUUECKOM IOJIE.
VYcioBue paBHOBECHS 3apsioB

105 JIMBINEKTPUKHY U ITOJIYIIPOBOHUKH B

QJICKTPOCTATUYCCKOM I10JIC




106

Kongencarop. DnekTpoéMKOCTh
KOHJICHCATOPA. DIEKTPOEMKOCTD TIOCKOTO
KOHJICHCATOpa

107

Hapanneanoe COCAUHCHUC KOHACHCATOPOB

108

ITocnenoBarenpbHOE COEUHEHNE
KOHJICHCATOPOB

109

OHeprus 3apsyKEHHOT0 KOHJEHcaTopa

110

Pemmenue 3agau

111

JIBrm>keHue 3apsiKEHHOW YaCTHULIbI B
OJHOPOJTHOM BJIEKTPUUECKOM T10JI€

112

Pemenue 3amau

113

O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
teme "DnekTpudeckoe moie"

114

KonrtponsHas padora o teme
"Dnexrpuueckoe noiue"

115

Cuna Ttoka. ITocToSHHEBINA TOK. Y CIIOBUSI
CYILIECTBOBaHUS ITOCTOSIHHOTO
3JIEKTPUYECKOTO TOKA

116

Ucrounuku Toka. Hanpsbxenne u 9J1C

117

3akoH OMa AJ1s yyacTKa LEu.
DJEeKTpUIECKOe CONPOTUBIICHUE

118

3aBHCHUMOCTh COIIPOTHUBJICHUA OAHOPOJHOTO
IMMPOBOJHUKA OT €TI0 IJIMHBI U IIJIOIaan
MOIMCPCUYHOTO CCUCHU S

119

VY enpHOE CONMPOTUBIICHUE BEIIECTRA.
Pemmenue 3agau

120

HOCJIGI[OBaTeJILHOG, nmapaJuICJIbHOC,
CMCHIAHHOC COCANMHCHUC MPOBOAHHUKOB




Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX

121 nenei. [Ipasuna Kupxroga !

122 Pemenne 3amau 1

123 Pabota anekTpudeckoro Toka. 3aKoH 1
Hoxoyns —Jlenua

124 Pemenue 3amau 1
MOITHOCTD JIEKTPUUECKOTO TOKA.

125 TemnoBass MOIIHOCTH, BRIACIIEMAasT Ha 1
pe3ucrope

126 Pemmenue 3agau 1

127 O/1C n BHyTpEHHEE CONPOTUBIIEHHUE |
HCTOYHUKA TOKa

128 3akon Oma 1151 TOJTHOM (3aMKHYTOM ) |
BIIEKTPUYECKON LIETTH

129 Pemenne 3amau 1

130 MoImHOCTh UCTOUYHHUKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 KonpneHncarop B ienu nocTOsSHHOTO TOKa 1

133 Pemmenue 3agau 1

134 Pemienne 3agad mo teme "IlocTosSHHBIN |
3JIEKTPUUYECKUUA TOK"

135 Pemenue 3agay mo teme "I1locTOSIHHBIH 1
AIEKTPUYECKUM TOK"

136 Pemienne 3agad mo teme "IlocTosSHHBIN |
AIEKTPUYECKUM TOK"

137 O0o001IcHNEe U CHCTEMATHU3alKs 3HAHUH 110 |

teMme "[1oCTOSHHBIN 27eKTpUUECKUuil TOK"




138

KonTtponsHas padora o teme
"IToCTOAHHBIN NEKTPUUECKUN TOK"

139

DeKkTpudecKas IpOBOJUMOCTb Pa3InYHbIX
BEIIECTB. DIEKTPUUYECKHI TOK B METaJlIaXx.
CBepxnpoBOAUMOCTb

140

DJIEKTPUUYECKUH TOK B paCTBOpax v
pacmiaBax 3JIeKTpoJIUTOB. 3akoHbl Dapanes
JUTS DJIEKTPOIN3a

141

DJIEKTpUYECKUH TOK B razax. [lmazma

142

DJIEKTPUYECKHUM TOK B BaKyyMe.
BakyymHbie puGopsI

143

DJIEKTPUYECKUHN TOK B OJIYITPOBOJHUKAX

144

[omynpoBoIHUKOBBIE TPUOOPHI

145

DuU3NYECKU MPAKTUKYM MO TEME
"M3MepeHune CUiIbl TOKA U HATIPSKEHUS B
[IENH TOCTOSTHHOTO TOKa MPH ITOMOIIN
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" uiH "3HAKOMCTBO € IIU(PPOBOH
nabopatopueit o ¢usuke. [Ipumepsr
U3MepeHnsl GPU3MIECKUX BEITNYHH TIPH
MMOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

146

Du3NYEeCKU IPAKTUKYM I10 TEME
"N3y4eHrne HepaBHOMEPHOTO IBUKEHUS C
LIEJIBIO OIIPENETICHUS] MTHOBEHHON
ckopocTH"

147

Du3HYEeCKU IPAKTUKYM I10 TEME
"N3MepeHue yCKOpEeHHUs NIpu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM




IBUKEHUH 110 HAKJIOHHOM MIOCKOCTH' WU
"UccnenoBanre 3aBUCUMOCTH ITYTH OT
BpPEMEHU MPU PABHOYCKOPEHHOM
nBmxeHun"

148

Du3n4eCKU IPAKTUKYM I10 TEME
"3mepenue ycKopeHHst CBOOOIHOTO
najgenus" win "M3yyeHue qBHKeHUs Tena,
OpOIIEHHOTO TOPU30HTATIHLHO"

149

Du3n4eCKU IPAKTUKYM I10 TEME
"N3yueHune NBUKEHUS TeJla IO OKPYKHOCTH
C TIOCTOSIHHOM TI0 MOAYJIIO CKOPOCTHIO" MIIH
"UccnenoBanue 3aBUCMMOCTH MTEPUOJIA
oOpallleHus: KOHUYECKOT0 MasiTHUKA OT €To
napameTpoB"

150

Du3n4eCKU IPAKTUKYM I10 TEME
"N3MepeHne paBHOAECHCTBYIOIIEH CUIIBI
IpU JIBUKEHUH OpyCKa MO HaKJIOHHOU
mockoctr" unu "[IpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JBIKEHUS OpycKa
10 HAKJIOHHOW IIJIOCKOCTH Ha 3aJaHHOE
paccrosiHue OT ero Macchl"

151

DuU3nYECKU MPAKTUKYM MO TEME
"NccneqoBanue 3aBUCUMOCTH CHUII
YIPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3uHOBOM 00pa3siie, oT ux aepopmanun"
iy "M3ydeHune NBUKEHUS CUCTEMBI TEIl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepes
nérkuii 610K"

152

DuU3NYECKU MPAKTUKYM MO TEME




"U3mepenue kodpuienta TpeHus mo
BEJIMYMHE YTII0BOT0 Ko3(pduiinenrta
3aucuMocTtd Frp(N)" wim "HccnenoBanue
JBUKEHHs OpyCKa M0 HaAKIOHHOM
MJIOCKOCTH C TIEPEMEHHBIM K03 purmeHTom
Tpenus" win "M3yuenue ABMKEHUS rpys3a
Ha BaJly C TpeHHEM"

153

DuU3NYECKU MPAKTUKYM MO TEME
"UccnenoBanue yciaoBUiA paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BpaleHus"
wnu "KoHCTpynpoBaHUe KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "HU3yuenune
YCTOMUYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO
MJI0IAIb OTIOPKI"

154

DuU3NYECKU MPAKTUKYM MO TEME
"M3MepeHne UMITyJIbca Tena Mo
TopMO3HOMY ITyTH" unu "M3mepeHne cuiibl
TSATH, CKOPOCTH MOJEIH JIEKTPOMOOWIIS U
MOIIHOCTH cuiibl TAru" win "CpaBHEeHHE
M3MEHEHHUs UMITyJIbCca TeJla C UMITYJIbCOM
cunel" win "HccrnenoBanue coxpaHeHUst
MMIyJibCca NP YIPYroM B3aUMOJICUCTBUN"
unu "M3mepeHrne KHHEeTUYECKON SHEPTUr
TeJa Mo TOPMO3HOMY ITyTH"

155

DuU3NYECKU MPAKTUKYM MO TEME
"N3ydyeHue u30TepMUUYECKOTO Mporecca
(pekoMeH0BaHO UCIIOIb30BaHHE
nrdposoii 1adoparopun)" win "Nsyuenue
M30XO0pHOro npouecca” wim "U3ydyenne




u3obapnoro npouecca" unu "IlpoBepka
ypaBHEHUS COCTOSHUSA"

156

Du3NYEeCKU IPAKTUKYM I10 TEME
"N3Mepenue yaeapHOl TenI0EMKOCTH" NN
"UccnenoBanue mpoliecca OCThIBaHUS
BemectBa" win "UccnenoBanue
aguabaTtHoro mporecca” win "M3ydeHue
B3aMMOCBS3H HEPTUU MEXMOJIEKYISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPHI KUTICHUS
JKAOKOCTEN"

157

Du3nYeCKU IPAKTUKYM I10 TEME
"N3y4yeHue 3aKOHOMEPHOCTEN UCTIapeHUsI
s)kunkocter" wim "M3mepenue ynenbHol
TEIUIOTHI TIaBJieHus JbAa" unu "N3ydenue
CBOWCTB HACHIIIEHHBIX NTAPOB'" WK
"N3mepenue abCOMIOTHOMN BIAXKHOCTH
BO3JlyXa U OIIEHKA MacChl MapoB B
nometieHun". 3smepenue kodddurmenrta
MOBEPXHOCTHOTO HATSKEHUS

158

DuU3nYECKU MPAKTUKYM MO TEME
"HaOxnroieHue npeBpalieHus SJHepruu
3apsKEHHOTO KOHEHCATOPa B SHEPTHUIO
n3nydeHus ceeroquona” unum "Msydenue
IIPOTEKAHUs TOKA B LIEIIH, COAEPIKAILICH
KoHzaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MMOTEHITMAJIOB (HAMPSHKEHUS ) TIPH
MOCIIe0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOPOB"

159

Du3NYeCKU IPAKTUKYM I10 TEME




"UccnenoBaHue CMEIIAHHOTO COCIHMHCHUS
pesuctopoB" win "M3MepeHue yaenbHOro
CONPOTHUBIICHHS TPOBOJIHUKOB" UITH
"NccneqoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HanpsHKEHU 715 JTaMITbl HaKaJTuBaHUs"

160

Du3HYEeCKU IPAKTUKYM I10 TEME
"HaGnronenue anextponausa" wim
"U3mepenue 3apsiia OTHOBAJIEHTHOTO HOHA"
nnu "UccienoBanue 3aBUCUMOCTH
COTNPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIIEpPHOI XapaKTEpUCTUKU Auoaa"

161

Peseprubiit ypok. O6001IeHNE 1
cUCTeMaTH3alusl 3HaHUi 10 TeMe
"KunemaTtuka"

162

PesepBHelil ypok. O600IICHNE 1
cUCTEeMaTH3allHs 3HaHUH 110 TeMe
"naamuka"

163

PesepBHelil ypok. O600IICHNE 1
cucTeMarusanus 3HaHui o teme "CraTuka
TBeporo Tena"

164

PesepBHelil ypok. O600IICHHE 1
cUCTEeMaTu3alus 3HaHUH 1o TeMe "3aKOHbI
COXpaHEHHUS B MEXaHHKe"

165

Peseprubiit ypok. O6001IeHNE 1
cucTteMaru3anys 3HaHui 1mo treMe "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKOM Teopun”

166

PeseprubIil ypok. O6001IeHNE 1
cUCTeMaTH3alHs 3HaHUH 110 TeMe




"Tepmonunamuka. TenaoBbie MalIUHbI"

167

Peseprubiit ypok. O6001IeHNE 1
cUCTEMaTH3alysl 3HaHUM 110 TeMe
"ArperaTHble COCTOSIHUS BELLIECTBA.
®dazoBble nepexoan”

168

PeseprubIit ypok. O6001IeHNE 1
cUCTeMaTH3alHs 3HaHUH 110 TeMe
"Dnexrpuueckoe noiue"

169

PeseprubIit ypok. O6001IeHNE 1
cUCTeMaTH3allusl 3HaHUi 10 TeMe
"IToCTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHelil ypok. O600IICHNE 1
cucTteMarusanys 3HaHui mo reMe "Toku B
pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Konrpoabueie  ITpaxruieckue ilsyllemm ::6[()1:1[;0B3TEJILHLI€
padoTsI padoThbI pecypen
B3anmopeiicTBre MOCTOSIHHBIX MarHUTOB U
1 MPOBOJHUKOB C TOKOM. MarHuTHOE MoJIe. 1
I'mnote3a Amrmepa
Bektop MmarauTHON nHAYKIMK. [IpuHImn
2 CyNEepHO3UIIMM MATHUTHBIX MoJed. JInnuu 1
MarHUTHON MHIYKIIMU
3 MarsuTtHoO€ 110J1€ IPOBOJHUKA C TOKOM. 1
OmnbIiT DpcTena
Cuna Amnepa, e€ HalIpaBJIEHUE U MOJYJIb 1
5 Pemmenue 3agau 1
6 [Ipumenenue 3akoHa AMmepa. |
DNEKTPOU3IMEPUTENBbHBIE TIPUOOPHI
Cuna JlopeHiia, €€ HanTpaBJIEHHE U MOAYJIb.
7 JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B 1
OJIHOPOJHOM MarHWTHOM I10JIE
Pemenue 3agau 1
Pa6ora cunsl Jlopenia 1
10 Pemmenue 3agau 1
1 MarauTHo€ 1oJie B BEILIECTBE. 1
deppoMarHeTHKH, rnapa- U 1uaMarHeTUKu
12 OcHOBHBIE CBOMCTBa (heppPOMarHETUKOB. 1

[Ipumenenue peppoMarHeTUKOB




13

Pemenne 3agad mo reme "MarautHoe mose"

14 Pemenne 3agad mo reme "MargutHoe nose"

15 SIBneHue 2IEKTPOMArHUTHON MHIYKIUU.
IToTok BEKTOpa MArHUTHON UHIYKIIHHU

16 OJ1C unayKkuuu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIUU
®dapanes

18 Buxpesoe anexrpudeckoe nojue. Toku Oyko

19 OJIC MHAYKIIUY B IBUKYIIUXCS
MIPOBOJTHUKAX

20 Pemenue 3agau

21 IIpaBuio Jlenna

” NunyktuBHOCTH. KaTyllika MHIYKTUBHOCTH
B IICITH ITIOCTOSSHHOI'O TOKA

7 SBnenue camounaykiuu. J/C
CaMOUHTyKITUU

24 DHeprusi MarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10J1€

25 Pemenue 3agau

2 O0o001IcHNEe U CHCTEMAaTHU3aLKs 3HAHUH 110
TeMe "DneKkTpoauHaMuka”

7 KoHnTposbHast pabota 1mo teme
"OnexkTpoauHaMuKa"

73 Konebarenbnas cucrema. CBOOOIHbBIE
KoJjeOanus. ['apMoHYEeCKre KoaeOaHus

29 Kunematnueckoe u TMHAMHUYECKOS

OIHCAaHHUE KOJeOaTEIbHBIX I[BI/I)KGHI/Iﬁ




DHepreTuueckoe onvcanue. BeiBoj
JTUHAMHYECKOTO OIMMCAHUS TAPMOHHYCCKUX

30 KOJIEOAHUH U3 UX DHEPTETUIECCKOTO U
KHHEMATHYECKOTO ONMMCAHMS

31 Ammuintyna u ¢aza KonebaHui
[Tepnon n wactora konebanuii. [leprosn
MaJIbIX CBOOOIHBIX KOJIeOaHU

32 MaTeMaTU4YeCKoro MastHuka. llepuon
CBOOOIHBIX KOJICOAHUN TIPY)KHHHOTO
MasTHUKA

1 3aryxatomye Kojaebanus. BeiHyK1eHHbIE
koyieOanms. Pe3onanc

34 ABTOKONCO0aHUA

35 Pemienne 3amau

16 VYpok-koHpepennus "MexaHn4ecKue
KOJIcOaHMs B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O0o001IcHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teme "Mexanuueckue Kojaeoanus"

13 DIIeKTpOMarHUTHBIE KOJICOaHUs.
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMILTATYIbI

39 3apsiia KOHJEHCATOpa ¢ aMIUTUTYI0M CHIIbI
TOKa B KOJIEOATEILbHOM KOHTYpE

40 3aKOH COXpaHEeHHsI SHEPTUU B UICATHHOM
KOJIe0aTEIEHOM KOHTYpE
3aTyxaromue 3JIeKTPOMarHuTHhIS

41 KosieOaHus. BeiHyKIeHHbIE

OJICKTPOMArHuTHBIC KoJIe0aHus




IIepemennsblii TOK. Pe3uctop u koHAEHCATOD

42 B LIENIU TIEPEMEHHOTr0 TOKa

43 Karyika M"HTIYKTUBHOCTH B LIENTU
NEePEMEHHOT0 TOKa

44 3akoH Oma 1l 2JIEKTPUUYECKON 1enu
MEPEMEHHOT0 TOKa
MomHOCTh IEPEMEHHOI0 TOKA.

45 AMIUTUTYAHOE U ICHCTBYIONIEE 3HAUCHUE
CHWJIBI TOKA U HAIIPSKEHUS

46 Pe3oHaHc B a5ieKTpuUecKoOi 1enu

47 Pemenue 3agau
Wneanbupiif Tpanchopmarop.

48 [IpousBoicTBO, MEepenaya u MoTpedIeHue
JJIEKTPUYECKOU SHEPTUU
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE

49 aneKTpo’Heprun. KynbTypa nucnonp30Banus
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU

50 Pemmenue 3agau

51 Pemenue 3anau

5 O0001eHre 1 cUCTEMATU3ALMS 3HAHUH 110
TeMe "DJIeKTpOMarHuTHhIC KojaeoaHus"

53 Mexanudeckue BOJTHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wndpassyk u ynprpassyk. LllymoBoe

3arpsi3HEHHUE OKPYXKAIOIIEH Cpeibl




57

Pemenue 3amau

58

DJIEKTPOMAarHuTHHIE BOJIHBI. M3nyueHue
OJICKTPOMAIrHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBOMCTBA 2JIEKTPOMArHUTHBIX BOJH

60

[IIxana >1€KTPOMarHUTHBIX BOJIH.
[IpumeHeHne 31eKTpOMarHuTHHIX BOJIH B
TEXHUKE U ObITY

61

[TpuHIUTIBI PAMOCBA3U U TEIEBUICHUS.
Pagnonokarusi. DIeKTpOMarHUTHOE
3arpsi3HEHUE OKPYKaloIel cpe/ibl

62

KonTtposbnas padora o teme "Konebanus
Y BOJIHBI"

63

CaerT. 3aKOH IPSMOJIUHENHOTO
pacIpocTpaHeHHs CBETa

64

Pemenue 3a1au Ha IpUMEHEHNE 3aKOHA
IPSIMOJIMHENHOTO PACIIPOCTPaHEHUsI CBETA

65

Orpaxenue cBera. [Lockoe 3epkaino.
Cdepuuaeckoe 3epkano

66

[Ipenomiienue cBera. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN MMOKa3aTesb NpeIoMIICHHUS.
[TonHOE BHYTpEHHEE OTPaKEHHUE.
[IpenenbHbIiA yroJ MOJHOTO BHYTPEHHETO
OTpaXKeHUs

67

Pemenne 3amaq Ha MNPUMCHCHUC 3aKOHOB
OTpaXXCHUA U MPEJIOMIICHUA CBETA

68

Xon stydeit B mpusMe. Jlucrnepeus cBerTa.
CnoxHBIN cocTaB Oenoro ceera. L{Bet




JInnsbl. @OKyCHOE pacCTOSIHUE U

69 ONTUYECKas CUJIA JTUH3BI

70 [Toctpoenne n306pakeHuit B IMH3aX U UX
crucTtemax. Y BEJIMYEHHE JIMH3bI
Pemenue 3a1au Ha mocTpoeHue

71 M300pakKeHHH, MTOTy4aeMbIX C IIOMOIIBIO
JMH3

72 ['a3 kak onTuyeckas cucrema

73 Pewenue 3anau. IIpenensr npuMeHUMOCTH
reOMETPUUYECKON ONTUKHU

74 CKOpOCTh CBETa M METOBI €€ U3MEPEHUS

75 Hucniepcus ceera

76 WNurepdepenius ceera

77 KorepeHTHbIE HCTOUHUKHU. Y CIIOBUS
HaOJI0IeHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemmenue 3agau

79 [Ipumenenue naTephepeHITuN

80 Hudpakmus ceta

21 Hudpakaunonnas pemérka. Y ciaoBue
HaOJI0/IEHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3anau

23 [Toniepe4HOCTh CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemenue 3anau

85 CBeTOBBIC ABJICHUS B IPUPOJIE

26 O0001eHre 1 cUCTEMATU3ALMS 3HAHUI 110

Teme "OnTuka"




87 KonTtponsHas pabora no Teme «OnTHKa» 1
['paHu1bl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXAHUKH. 3aKOHBI MIEKTPOJAUHAMUKH U 1
OPUHIUI OTHOCUTEIBLHOCTH

29 [ToctynaTel cnenuaibHON TEOPHUH 1
OTHOCUTEIIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAIL.
[IpeoGpazoBanust Jlopenma. Ycnosue

90 MPUYMHHOCTH. OTHOCUTEIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHue BPEMEHHU U
COKpAIlEHUE JITTUHBI

91 DHeprusi 1 UMITYJIbC PEISATUBUCTCKOMN 1
YaCTHUILIbI

9 CBs13b Macchl C 3HEPTUEN U UMITYJILCOM 1
PENSITUBUCTCKON YaCTULIbI. DHEPT Ul TOKOS

93 PaBHOBECHOE TEMIOBOE UBITYyUYEHUE 1

94 3akoH cmenieHus Buna 1

95 ['unore3a M. [lnmanka o kBanTax. @OTOHBI 1

96 DHeprust U UMIyIIbC GOTOHA 1

97 ®dotorpdexr. OnbiTer A. I'. CtoneTora. |
3akons! pororddexra

08 VpaBuenue DitHmTeiHa 17151 hoTodddekra. |
"Kpacnas rpanuna" ¢porosrddexra

99 Hasnenue cera. Onbitel [1. H. JIeOeneBa 1

100 BoiHOBEIE CBOMCTBA YaCTHIL 1
Bonnsl ne bpoins. JlnuHa BOIHBIL 1€

101 Bpoiins u pa3meps! 00J1aCTH JTOKATU3AHH 1

JBUKYILIEHCS YaCTULIBI




102

KopnyckynsipHO-BOIHOBOH Ayann3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crennduka u3mMepeHuid B MUKPOMEPE.

104 COOTHOILICHHS HEOTIPEAEIEHHOCTEN
['eitzenOepra

105 Pemenue rpaduueckux 3aga4d

106 Pemenue pacu€THbix 3amau
KonTpomnpHas padora o Temam: "OCHOBBI

107 CTO", "KopmyckyJspHO-BOJIHOBOI
ayanusm"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOCHHUS aTOMA.
[Tnanerapnas monens atoma Pesepdopna

109 IToctynatel bopa

110 Bunel ciektpoB. CiekTp ypoBHEN 3HEPIUU
aToMa BoopoAa

11 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYEHUE
cBeTa

112 Jlazep
Hyxnonnas monens sinpa ['eiizenOepra-

113 WBaneHKo. 3apsa 1 MaccoOBOE YMCIIO sAJIpa.
H3oTonbl. PaguoakTHBHOCTH
3aKOoH paJnoaKTUBHOro pacnana. CBoiicTBa

114 MOHU3UPYIOUIETO U3NydeHus. Biausinue

PAANOAKTUBHOCTHU HA KUBBIC OPraHHU3MBI.
Jo3umerpus

115

DOHeprus CBSI3U HYKJIOHOB B sipe. A nepHbie
cuibl. Jledekt maccol siapa. SnepHbie
peakuuu. SnepHsie peaktopsl. [IpoGiembr




YIPABISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJOTHUYECKHE ACTIEKTHI PA3BUTHS SACPHOM
SHEPreTHKU

116

Mertoabl perucTpaluy U UCCIEA0BAHUS
37eMeHTapHbIX yacTull. DyHaaMeHTalbHbIC
B3aUMOJEUCTBUA. bapnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenune o CtangapTHOM
Mojenu. KBapk-riitooHHas MOAENb aJJpOHOB

117

®usuka 3a npeaenamu CTanzapTHON
Mozenu. TéMHas Marepus U TEMHas
sHeprus. ENMHCTBO pU3NUecKoil KapTHHBI
Mupa

118

Oranel pa3BUTHS aCTPOHOMMH. 3HAUEHUE
aCTPOHOMHUU

119

[IpuMeHUMOCTB 3aKOHOB (DUBUKHU TSI
0OBSICHEHUS IPUPOBI KOCMHYECKHX
00BEKTOB. METOIbI aCTPOHOMHYECKHX
HCCIICIOBaHUI

120

CoBpeMeHHBIE ONTHYECKUE TEIECKOTIBI,
paanoTesecKonsl, BHeaTMochepHas
ACTPOHOMHS

121

Bun 3Bé3gnoro Heba. Co3Be3ausi, spKue
3BE3/1bl, TNIAHETHI, UX BUJUMOE JBUKECHHE

122

Comnueunas cucrema. Comnure. ConHeunas
akTUBHOCTbH. McTrounuk sneprun ConHia u
3BE3

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jwnarpamma "crniekTpanbHbINA KIacc —




CBETUMOCTH"

124

3Be3 bl IVIaBHOU MOCIEN0BATEILHOCTH

125

Buyrpennee ctpoenue 38€31. COBpeMEHHBIE
MPEJCTABICHUS O TPOUCXOKICHUH U
sBostronny CoJiHIa 1 3BE3. DTallbl )KU3HU
3BE3N

126

Muteunsiii [Iyte — Hama [Manakrrka. Turbl
ranakTuk. YEpHbIe ABIPHI B A/Ipax rajJakTUK

127

Bcenennas. Pacuinpenne BeenenHoil. 3akoH
Xa66mna. Teopus bomnbiioro B3peiBa.
PenukroBoe uznyueHue

128

MacmrabHas cTpykTrypa Beenennoii.
Meraranaktuka

129

Hepeménnsie mpoOieMbl acCTpPOHOMUU

130

Du3nYEeCKU IPAKTUKYM I10 TEME
"UccneqoBaHue MarHUTHOT'O IOJIS
IMOCTOSIHHBIX MAarHUTOB' WJIH
"UccnemoBaHue CBOMCTB
deppomarneTrkos" i "HccnenoBanue
JIEHCTBUSI IOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

Du3HYEeCKU IPAKTUKYM I10 TEME
"N3mepenue cunsl AMnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA"
unu "OnpeneneHre MarHUTHOM MHITYKIIUU
Ha OCHOBE M3MEpPEHUS CUJbl AMriepa"

132

Du3HYEeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS




AIIEKTPOMArHUTHOM MHIYKIUU'" WIIH
"OnpeneneHne HHIYKIIMA BUXPEBOTO
MarHuTHOTO Iojs"

133

Du3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue siBIEHUS CaMOUMHIYKIIUN"
win "COopKa MOJENH 3JIEKTPOMAarHUTHOTO
reseparopa"

134

Du3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenue nmeproia CBOOO HBIX
KOJICOaHU HUTSHOTO U MPYKUHHOTO
MasTHUKOB"

135

DuU3NYECKU MPAKTUKYM MO TEME
"TIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM
MasTHUKE"

136

DuU3NYECKU MPAKTUKYM MO TEME
"UccnenoBanue nepeMeHHOr0 TOKa 4epes
HIOCJIEIOBATENIBHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIENIM [IEPEMEHHOrO0 TOKa"

137

DuU3nYECKU MPAKTUKYM MO TEME
"N3y4yeHne napameTpoB 3ByKOBOW BOJIHBI"

138

DuU3NYECKU MPAKTUKYM MO TEME
"NU3Mepenne nokazaresns NpeaoMIeHUs
crekna" win "[lonydeHne n300pakeHus B
CHCTEME U3 IIOCKOTO 3epKajia U JUH3bI"

139

Du3nYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BelllecTBa (Ha mpuMepe




Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS pACCEHBAIOIINX
uH3"

140

Du3NYEeCKU IPAKTUKYM I10 TEME
"HaOmronenue nudpakuuu, HHTEpQepeHInu
U ToJisipu3anuu ceera'

141

DuU3NYECKU MPAKTUKYM MO TEME
"OnpeneneHyre UMITyJIbCa U SBHEPTUU
PENATUBUCTCKUX YacThll (1o GoTtorpadusm
TPEKOB 3apsDKEHHBIX YacTUI] B MArHUTHOM
nosie)"

142

DuU3NYECKU MPAKTUKYM MO TEME
"N3mepenue noctossHHOM [ lnanka Ha
OCHOBe uccneaoBanus Gorordpdexra” win
"UccneqoBaHue 3aBUCUMOCTH CHIBI TOKA
yepe3 CBETOANO/T OT HAMpsKeHUs "

143

DuU3NYECKU MPAKTUKYM MO TEME
"UccnenoBanue cnekTpa pa3pekxeHHOro
aTOMapHOTO BOJIOPO/Ia M U3MEPEHUE
noctosiHHOM Punbepra"

144

DuU3nYECKU MPAKTUKYM MO TEME
"HccnenoBanue paguoakTUBHOTO (hoHA C
MCIIOJIb30BaHUEM JI03UMETpa" Win
"N3y4eHne moriaoneHus 6eTa-4acTuly
aTroMUHHEM"

145

DuU3nYECKU MPAKTUKYM MO TEME
"HabmtoneHus 3BE3AHOTO HEOA
HeBOOpy)KéHHLIM TJIa30M C UCIIOJIb30BAHUEM
KOMIIbIOTEPHBIX IIPWIOKECHUHN IS




orpeeNieHus TIOJ0KEHUsST HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO MOMYIIAPHS U IPKUE
3B€3161" win "HaOmroneHus B TENECKOII
JIyHbI, IUTaHET, TYMaHHOCTEN U 3BE3THBIX
CKOILICHHI"

146

O00011eHNe U CUCTEMATU3AINS 3HAHUIA.
Ponb ¢usuku u actpoHOMUU B
9KOHOMMYECKOM, TEXHOJIOTHUECKOM,
COITMATLHOM M 3TUYECKOH chepax
JCATCIIBHOCTHU YCIIOBCKA

147

O0001IeHNe U CUCTEMATU3AINS 3HAHUIA.
Ponw u mecTo Gpusuku u acTpOHOMUH B
COBPEMEHHOM HAay4YHOUW KapTUHE MUpa

148

O06o0011eHne U cUCTeMaTU3alus 3HAHUH.
Poinb ¢puznueckoil Teopun B GopMUpoBaHUU
MIPEICTABICHHUH O (PU3NYECKON KapTHHE
MUpa, MECTO (PU3NIECKON KapTUHBI MHpA B
00IIeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O IPUPOIC

149

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110
teme "Kunematuka"

150

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110
teme "Kunemaruka"

151

O0001eHre 1 cUCTEMAaTU3ALMS 3HAHUH 110
teme "Iunamuka"

152

O00011IeHrE U CUCTEMATU3ALUS 3HAHUH 110
teme "CTraTtuka TBeporo teaa"




153

O0o01IeHre U cUcTeMaTU3alus 3HAHUN T10
TeMme "3aKOHBI COXPAHEHUS! B MEXaHUKe"

154

O06o0011eHe U cUCTeMaTH3aIs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON
Teopun"

155

O0001eHre 1 cUCTEMAaTU3ALMS 3HAHUH 110
teme "Tepmonunamuka. TennoBbie
MAaIIHb"

156

O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
TeMme "ArperatHble COCTOSHHS BEIIIECTBA.
®dazoBble nepexoab”

157

O00011IeHIE U CUCTEMATU3ALMS 3HAHUH 110
Teme "DnekTpudeckoe mnoie"

158

O06o0011eHNe U cUCTeMaTH3aIs 3HAHUH 110
teMe "[10CTOSHHBIN 27eKTpUUECKUil TOK"

159

O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
teme "Toku B pa3In4HbIX cpenax”

160

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110
Teme "Maruautaoe noje"

161

PesepBHelil ypok. O000IICHNE 1
CHCTEMATU3AaLMS 3HAHUH 10 TEME
"DneKTpoMarHuTHas MHIyKIus"

162

Peseprubiil ypok. O6001IeHNE 1
cHCTeMaTH3aIMs 3HAHHUH 110 TEME
"Mexanndeckue koiaeoanusa"

163

Peseprubiit ypok. O6001IeHNEe 1
cUCTeMaTH3alysl 3HaHUi 10 TeMe
"DreKTpoMarHuTHeIE KoieOanus"




164

PesepBHelil ypok. O000IICHHE 1
cUCTeMaTH3alusl 3HaHUi 10 TeMe
"MexXaHU4YEeCKHE U AIEKTPOMAarHUTHbBIE
BOJIHBI"

165

PesepBHelit ypok. O000IICHNE 1
cucTeMarusaius 3Hanui mo reme "Onruxa"

166

Peseprubiil ypok. O6001IeHNE 1
cucTeMarusalusa 3HaHui mo teme "OCHOBEI

CTO"

167

Peseprubiil ypok. O6001IeHNE 1
cUCTeMaTH3alusl 3HaHU 110 TeMe
"KopnyckynsipHO-BOJIHOBOM ayanu3m"

168

PeseprubIil ypok. O6001eHNE 1
cucTeMaru3anus 3Hagui mo reMe "dusuka
aTtoma"

169

PesepBHelil ypok. O000IICHNE 1
cucreMarusanus 3HaHui no teme "duszuka
ATOMHOTO Si7Jpa W 3JIEMEHTAPHBIX YacTul"

170

PesepBHelil ypok. O000IICHNE 1
CHCTeMaTH3allMs 3HAHUH 10 TeMe
"JnemeHTsl acTpoduzuku”

OBIIEE KOJMYECTBO YACOB I10
I[TPOI'PAMME

170

16







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

COopHuK 3a7a4 10 dJIeMEHTapHOU (u3uKe: mocodue s camooopazoBanus / b.

b. ByxoBues u nip. — M.: YHI[ IO MI'V, 2004. — 441 c.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

®dusuka (yriyosieHHbIN ypoBeHb). Peanuzanus tpedbopanuiit ®I'OC cpennero
00111eT0

oOpa3oBaHus : MeToAMYECKOe TTocodue aiis yuutens [A. A. Skyraap.]; Hayq.
penaktop M. B. CemenoB. — M.: ®I'BHY «MHcTUTyT CTparerun pa3BUTHs

obpazoBanusi», 2023. — 114 c. : un.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
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