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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3mke Ha ypoBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroMm ¢denepanpbHO padboueit
nporpaMMbl  BocriuTanus ¥ KoHnenuuu mnpenonaBaHust yueOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3ylOUMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE NPEIMETHOE COJEpXKAHUE,
YCTaHABIIMBAET PEKOMEHYEMYIO IOCIIEI0BATEIbHOCTh M3YUEHHUS TEM U pa3fesioB y4yeOHOIo
npeaMera ¢ y4€ToM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTo
npolecca, BO3PAaCTHbIX ocoOeHHocTed oOywaromuxcesa. [Iporpamma mno ¢usuke pgaér
IpeCTaBICHUE O LENAX, COAEp)KaHUM, oOlIel cTpareruu oOy4eHMs, BOCHUTAHUSA M PA3BUTUSA
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca QuU3MKM yrIyOJEHHOTO YPOBHS TIO3BOJIIET pPEATM30BaTh 3aqauu
npodeCCHOHATBLHON OPHEHTAIMM, HAlpaBI€HO Ha CO3JIaHUE YCIIOBHM JUIsl MPOSBICHUS CBOUX
UHTEJUIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATEHOCTSIM.

B mporpamme mo QusMke ONpenesstoTcsl IUIAHUpyEeMble pe3yibTaTbl OCBOEHHUS Kypca
¢u3uKu Ha YpOBHE CpeJHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaAMeTHBIE (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeTo100TnuecKoi OCHOBOM TSl pa3paOoTKu
TpeOOBaHUI K JMYHOCTHBIM, METANPEIMETHBIM U IMPEAMETHBIM pe3ysbTaTaM OOydaroluxcs,
OCBOMBILUX MPOrpaMMy 1o (GU3UKE HA YPOBHE CPEIHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBJIIETCSA CUCTEMHO-AEATEILHOCTHBIN MOAXO.

[Tporpamma o (u3mKe BKIIOYAET:

IUTAHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKM Ha YriyOJEHHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rofaM o0yUYeHHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[Iporpamma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET ObIThb HCIOJIb30BAaHA
YUUTEISIMHU (PU3UKU JUIS COCTABJIEHUSI CBOMX Pa0OUYUX MPOTPaMM.

[IporpamMa 1O (U3MKE HE CKOBBIBA€T TBOPUECKYIO WHUIMATUBY Yy4yUTeNeH U
IIPEIOCTABISAET BO3MOXHOCTH JUISI pEajU3alud Pa3IMUHBIX METOAWYECKHUX IOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM YpOBHE IpPH YCIOBHHM COXPAaHEHUs 00s3aTebHOMN
YacTH COJIEP KaHUA Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPUPO/bI, BHICTYMAs B KAUeCTBE Y4eOHOTrO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
[konpHBIH Kypc (GU3HKH — CHCTEMOOOpA3YIOIIUN JJis €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUMN, U3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnonab3oBaHue W aKTUBHOE
nprMeHeHHe (U3UYECKUX 3HAHUM ONMpeNeniio XapakTep U OypHOE Pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEpreTHKH, TPaHCIOpTa, OCBOEHMsSI KOCMOCa, IOJY4YEHHsS HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBamMH. M3yueHune ¢GU3MKM BHOCHUT OCHOBHOM BKJIaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHUH NPUMEHATh HaAY4YHbIH METOJ MO3HAHUS IIPU BBIITOJHEHUHU UMH YUEOHBIX UCCIIEIOBaHUM.



B ocHOBy Kypca pu3nku Ha ypoBHE CpeIHEro OOIero oO0pa3oBaHMs TOJOXKEH Pl UIEH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (U3UKHU, BKIHOYAET KaK BOIPOCH KJIACCHUYECKOH, TaKk U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Hel marepuan Kypca (puszuku oObenuHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (GOpMUpPOBaHHE IMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanoaaraeT UCIoib30BaHUE I'yMaHUTapHOTO
noTeHnuana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IPoOIeMaMu.

Hoea npuknaonou nanpaenennocmu. Kypc ¢Gusukn — yriiyOinéHHOTO — ypOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKHUX M TEXHOJIOTUYECKUX MPUI0KEHUH
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCS HA YPOBHE OOIIMX MPEACTABICHUI
U COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXKIeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO 1oixo/a. st GU3uKu peannzaius 3TUX NPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIB30BaHUHM CaMOCTOSITEILHOTO JKCIIEPUMEHTa KaK IMOCTOSTHHO JECHWCTBYMOMETO (hakropa
yuebHoro mpouecca. [lns yrayOn€HHOro YpoBHST — 3TO CHUCTEMa CaMOCTOSITEIbHOIO
YUYEHHUYECKOr0 SKCIEPUMEHTa, BKIIIOYAIOIIET0 (PPOHTAIbHBIE YYEHHUYECKHE OIBITHl MpHU
U3y4eHHUM HOBOIO MaTepuana, JlabopaTropHble paboTel U palboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanm3anui pU3HIecKoro MpakTuKyma. B mepBoM ciryyae MpakTHKYM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMI B
KaXJIOM M3 3THX KjaccoB. BTopoil cnoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOpPhIE MPOBOJATCS B Mpolecce u3ydeHus paszzena (temsl). [Ipu stom
1oJ padoTaMH MPAKTUKyMa MOHUMAETCsI CAMOCTOSTEIBHOE HCCIIEIOBAHNE, KOTOPOE MMPOBOJINUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BU A 0€3 MOMaroBoil HHCTPYKIIAH.

B nporpamme no ¢usuke cucrema yueHHUECKOTo HKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NpaKTUKyMa Mpe/ICTaBlIeHa €AUHBIM MepeyHeM. BbIOop TeMaTuKu JUIsl 3TUX BHJIOB YIEHUYECKHX
NPaKTUYECKUX Pa0OT OCYHIECTBISIETCS YYaCTHHKAMH OOpa3oBaTENBHOTO TpoIlecca MCXOS M3
O0COOEHHOCTEl MOYPOYHOrO IUIAHMPOBAHMUS M OCHamleHus: kaOuHeta ¢usuku. Ilpu sToMm
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, HCCIEOBaHUs 3aBHCUMOCTEH (M3MYECKHUX BEJIWYMH MU IOCTAHOBKY OIBITOB I10
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUI PacY€THBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3aJauyd C SBHO 3aJaHHOM M HESIBHO 3a/1aHHOU
(du3nUecKoil MOJeNnbI0, MO3BOJISAIOIINE TPUMEHATh U3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK
U3 OJHOTO pa3liena Kypca, Tak MU MHTErpupys NpUMEHEHHE 3HAaHUHM U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/ad IMPUOPUTETOM SIBJSIIOTCS 3aJaHus Ha OOBsICHEHUE/NpeacKa3aHHue
NpOoTeKaHUs (PU3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KAIOLIEH >KM3HM, TpeOyromue BbiOopa
¢du3nveckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
(bU3UKU 10JKHO OBITh HEOOX0AMMOE J1abopaTopHOE 000PYIOBAHNE [Tl BHIIIOJIHEHUS YKa3aHHBIX
B IIporpamMmMe 1o (pu3Mke y4eHHYeCKHUX OIBITOB, Ja0OpaTOPHBIX pabOT M paboT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHMMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUUBAET IOCTAHOBKY IEPEUMCIIEHHBIX B IIpOrpamMme 10
(Gu3uKe KIIOYEBBIX JAEMOHCTpAaLUi JUIsl UCCIENOBAaHUS M3Y4YaeMbIX SBJICHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyHAOBaHUE ISl YUYCHHUECKUX TMPAKTHUYECKUX padboT (GopMHpyeTcs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecrneyuBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. TemaTuyeckue KOMIUIEKThl J1TabOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENIIMU U3Y4€HUs GUUKU B 00ILIeM 00pa30BaHUU SBISIFOTCSA:

dbopMHpOBaHUE UHTEPECA U CTPEMJIEHUS 00yJaroIUXCsl K HAYYHOMY U3y4EHHIO IPUPO/IbI,
Pa3BUTHE UX UHTEUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
HCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPY)KAOLUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopMupOBaHHE YMEHUH OOBSACHATH SIBJICHMSI C MCIOJb30BaHUEM (U3NYECKUX 3HAHUHA U
HAaYYHBIX JI0Ka3aTeJIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUN O posd (U3UKU s Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HalpaBJICHUH.

Jloctuxkenune 3TuUX Iieliell oOecriedrBaeTcsl pelIeHHeM CIEAYIOUMX 3aJad B Ipoliecce
M3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHUH 00 OOmUX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, dJEKTPOJAUHAMHUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMupoBaHUE YMEHUI IPUMEHSATh TEOPETUUECKUE 3HAHUSA 111 00BACHEHUS (PU3HMUECKUX
SIBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTUUYECKUX PEILICHUH B TOBCEAHEBHOM KHU3HH;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIeNbIo,
3aja4, MO/pPa3yMEBAIOUINX CaMOCTOSATEIbHOE CO3JaHME (PU3UUYECKOW MOJEH, aJIeKBaTHON
YCIIOBUSIM 3aJ]aui, B TOM YHCJIE 3aj[a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIQICHUE METOJaMHU CAMOCTOSITEJILHOIO IUIAHUPOBAHMUS M IPOBEACHUS (PU3NYECKUX
SKCHEPUMEHTOB, aHaJIW3a W MHTEpIpeTaluuy HHPOpPMAlKU, ONpPENeNeHHs] JOCTOBEPHOCTH
MIOJIyYEHHOT'O PE3YyJIbTaTa;

CO3JJaHUE YCJIIOBUM Ul PAa3BUTHUS YMEHMH IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
NeSITeIbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIIBHOCTH, CBSI3aHHOM C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOn€HHBI YpOBEHb H3Y4EHUS
yueOHOro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro O0IIero oO0pa3oBaHUS BBIOMpPAETCS
00yYaromUMUCs, TUIAHUPYIOIIUMH MPOJOIDKEHHE O0pa30BaHMS IO CIENUAIBHOCTAM (PH3HKO-
TEXHUYECKOTO MPOdHUIIsL.

Ha usydenne pusuku (yriyOnE€HHBIN YPOBEHb) HA YPOBHE CpEIHETO 00IIero oOpa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamMme o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYESCKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JeJaeT BHIOOp MPOBEACHUs JTabOpaTOPHBIX paboT H
OTIBITOB C YUETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00yJarOIuXCsl.

COJEP/KAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. Hayunblii MeTO MO3HAHMS NPUPOABI.

Ouzuka — (yHIaMeHTalbHas HayKa O mpupoje. HaydHblii MeTOJ MO3HAHHUS M METObI
HCCiIeI0BaHMS (PU3HYCCKUX SIBJICHHI.

DKCIEpUMEHT U TEOpHs B TIpollecce MO3HaHus npupoasl. HabmogeHne u sKCepuMeHT B
¢dusuke.

CniocoObl u3MepeHus: GU3NYECKUX BEIUYMH (QHATIOTOBBIE W IUGPOBBIE U3MEPHUTEIbHBIC
puOOPbI, KOMITBIOTEPHBIEC JATYUKOBBIE CUCTEMBI).

[TorpemnocTy n3MepeHuil puU3ndecKkux BeIU4UH (a0CONIIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (HU3NYECKUX SIBJICHHN U MPOILIECCOB (MaTepHallbHasl TOYKa, aOCOIIOTHO
TBEPIOE TEIO, UIeanbHasl )KUIKOCTh, HICANbHBIN Ta3, TOUeUHBIN 3apsan). [ unoresa. dusznueckuit
3aKOH, TPAaHULIbI €ro NpuMeHUMOoCTH. Du3nyeckas Teopus.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HAay4YHOM KapTHHBI MHpa, B
MPAKTUYECKOU IS TETLHOCTH JIIOICH.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomot, npaKmuKym.

W3mepenne cuibl TOKa W HANPSOKEHUST B LEMM TOCTOSIHHOTO TOKa MpPU TOMOIIA
aHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1UGpoBoil Jaboparopueit no ¢usuke. [Ipumeps! U3MepeHus: PUINIECKUX
BEJIMYUH IIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexaandeckoe JgBmkeHHEe. OTHOCHTEIBPHOCTh MEXaHHUECKOTO naBIDKeHHs. Cucrema
OTCYETA.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Pannyc-BekTop MarepuallbHOM TOYKH, €ro MPOEKIMM Ha OCH CHUCTEMbl KOOpPIHMHAT.
TpaekTopus.

[lepemenienue, ckOpocTh (CpenHssi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHE
MaTepUaIbHOM TOUKH, UX MPOEKIIMU HA OCU CHCTeMbl koopAuHaT. CloKeHHe MEepeMEelIeHU 1
CJI0’)KEHUE CKOPOCTEH.



PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U IIYTH MaTepUAIILHOW TOYKU OT BPEMEHH U MX TPaUKH.

CBobonHoe maneHue. YCKOpeHHe CBOOOIHOro majaeHus. J[BmwxeHue Tena, OpOIIEHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MAaTEPUAIbHOW TOUKHU
OT BpEMEHH U UX TpapuKu.

Kpuonunerinoe nBuxeHue. J[BuxkeHne MaTepUaIbHOM TOUYKH 10 OKPYKHOCTHU. YTJ0Bas U
nuHeHass ckopocTh. llepuon m wacrora obOpamienus. LleHTpocTpeMuTenbHOe (HOPMAIBHOE),
KacaTeJbHOE (TaHTCHIIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepUAIbHON TOUKH.

TexHuueckue yCTpONCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIHMIAOMETP, JBHKCHHE
CHaps0B, LIETIHBIE, IECTepEHYATHIC U peMEHHBIE MTepeJaul, CKOPOCTHBIEC TH(THI.

Hemoncmpayuu.

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoOblI uccae10BaHus ABIKEHUN.

Wnmroctpanyst npeaeabHoro nepexoaa U N3MepeHue MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanue IBUKEHHM C UCTIOIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM INPOCTPAHCTBE.

Habmronenue nprxenus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpasnenue ckopocTH npu ABUKEHUU MO OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTU B PEIYKTOPE.

CpaBHeHHME NyTeW, TPACKTOPHUIl, CKOPOCTEN NBUKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3ydeHre HepaBHOMEPHOIO ABUKEHHUS C LIENbIO ONPEIEICHHUS] MTHOBEHHON CKOPOCTH.

W3mepeHne ycKOpeHUss TMpU MNPSMOJIMHEHHOM pPAaBHOYCKOPEHHOM JABW)KEHHH IO
HAKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM JIBH)KEHUU.

N3mepeHne yckopeHusi CBOOOAHOIO MajieHus (PEKOMEHI0BAaHO HCI0JIb30BaHNE HU(POBOH
nabopaTopun).

N3yueHue NBUXKEHUS Teja, OpOIIEHHOI0 TOpu30HTalIbHO. [IpoBepka rumoTessl 0 MpsiMoit
IPOMOPLUOHAIEHOM 3aBUCMMOCTH MEX]y JaIbHOCTBIO MOJIETA U HAYaJIbHOM CKOPOCTHIO TeJa.

W3ydeHue ABMKEHUS Tela M0 OKPYKHOCTH € TOCTOSTHHOM 1O MOAYJIO CKOPOCTHIO.

HccnenoBanue 3aBUCHUMOCTH IEpHOAAa OOpaIleHuss KOHHYECKOTO MasTHHKAa OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

IlepBerit 3akoH Hprotona. MHepunaneHbie cucteMsl oTcuéTa. [I[puHINAN OTHOCHTEIBHOCTH
["anunes. HemnepruanbHble cucTeMbl OTCUéTa (OINpeiesieHue, pUMEpBHI).

Macca tena. Cuia. [IpuHnun cynepno3unuu cui.

Bropoii 3akoH HproTOHA 1151 MaTepranbHON TOYKH.

Tperwnit 3akoH HproTOHA 17151 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON 1 MHEPTHON MacCBhl.

Cuna TsDKeCTH. 3aBUCHMOCTb YCKOPEHHUS CBOOOJHOTO TaJeHHs OT BBICOTHI HaJ
MOBEPXHOCTHIO IUJIAHETHI U OT Treorpaduyeckoil mupoThl. J[BrykeHHEe HEOECHBIX Tel M HUX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKYIIErocs C yCKOPEHHUEM.



Cuna Ttpenus. Cyxoe TpeHue. Cuia TpeHUS CKOJBXKEHHS M CHUJIA TPEHUS TOKOS.
Koo duuument tpenusi. Cuna CONpoOTUBICHUS NMPH JBUKCHUU TeNa B JKUIKOCTU WM rasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOI'O JBUKECHHUS.

Hasnenue. 'mapocrarnueckoe aasiaenue. Cuiia Apxumena.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHl: MOAIIMIIHUKH, JIBUKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmtoienue 1BM>KEHUs Tell B MHEPLUAIbHBIX U HEMHEPLHAIBHBIX CHCTEMax OTCUETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenne nAByX WIWIMHIPOB WM IIApOB Pa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIbHON CUCTEMBI OTCUETA.

CpaBHeHHE PAaBHOIECUCTBYIOIIECH MPUIIOKEHHBIX K TEJLy CUJI C IPOU3BEIECHUEM MACChI Tea
Ha €ro yCKOPEHHE B UHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHcTBO cHJl, BO3HUKAIOLIUX B PE3YJIbTAaTE B3aUMOIEUCTBUS TEl.

N3mepenne mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MaJICHUU.

[lenTpoOEKHBIE MEXAaHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

W3mepenue paBHOJEHCTBYOMIEH CHJI TPH IBMKEHUU OpycKa 110 HaKJIOHHOM IIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHMOCTH BPEMEHHM JBMXKEHMsSI Opycka IO HAaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PacCTOSTHUE OT €r0 MacChl.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydeHne ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTBIO, IEPEKUHYTON uepe3 JErkuil OJIoK.

N3mepenne ko3 duierTa TpeHus Mo BEIUYHHE YIIIOBOTO KOd(PHUIIMEeHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue [BIWKEHUS Opycka IO HAKJIOHHOM TUIOCKOCTHM C TEPEMEHHBIM
KO?((HULIUEHTOM TPEHHUSL.

W3ydeHre ABM>KEHUS Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpoe Teno. [locTynarenbHoe U BpaliaTelbHOe JBHKEHUE TBEPIOTO Tea.
MoMEeHT cuiibl OTHOCUTENBbHO ocu BpauleHus. [lnedo cumbl. CroxeHHe Cuil, TPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBeECHs TBEPAOTO TeEIA.

YcroitunBoe, HeycTOUMBOE, Oe3pa3TuYHOE paBHOBECHE.

TexHu4eckne yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLIECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopmuvie pabomot, nPAKMUKyMm.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOILETO OCh BPALCHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yueHnue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMIA(b ONOPHI.



Tema 4. 3akonwl coXpanenus 6 MexaHuke.

MMitynsC MaTepuallbHOW TOYKH, CUCTEMbI MAaTEpHUANBHBIX TOYeK. L[eHTp macc cucreMsbl
MaTepHalbHBIX TOYEK. Teopema 0 JBUKEHUH LIEHTpa Macc.

HMItynbC CUIIbI 1 U3MEHEHHE UMITYJIbCa TENA.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

MoMeHT umMmIynbca MaTrepuanbHOM TOuYkM. IIpencraBieHue O COXpaHEHMM MOMEHTA
MMITYJIbCA B [IEHTPAJIbHBIX MOJISAX.

Pabora cuibpl Ha MaloM U Ha KOHEYHOM mepemelieHud. ['paduueckoe mpencraBieHue
pabOThI CHIIBI.

MoniHOCTh CHIIBI.

Kunernyeckasi sHeprus MaTepuaibHOW TOYKU. Teopema 00 HM3MEHEHMHM KUHETUYECKOU
SHEPIUU MaTepUaJIbHON TOUKH.

IloTeHumanpHple U HEMOTEHUUANbHBIE CWiIbl. lloTeHnuManbHas >Heprus. lloTeHnuansHas
SHEPTUs ynpyro neGopMHpPOBaHHOW NPYKUHBI. [loTeHIMaNbHAs SHEPTHA Tela B OJHOPOTHOM
rpaBUTaMOHHOM Tosie. [loTeHnuanbHast sHeprus Tena B ITPAaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
nrapa (BHYTpH U BHe 11apa). Bropast kocMudeckasi CKOpocTb. TpeTbst KocMUYecKasi CKOPOCTb.

CBs3b pabOTHI HEMOTEHUMAIBHBIX CUJI C U3BMEHEHHEM MEXAHUYECKOW 3HEPIHMHM CUCTEMBI
TeN. 3aKOH COXPAaHEHHSI MEXaHUYECKON IHEPIHHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHyM Uil UACAIbHOW JKUIKOCTH KakK CIEICTBHE 3aKOHA COXPAHECHUS
MEXaHUYECKON YHEPTUU.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: JBHKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, PUTypHOE KaTaHHWE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

H3mepenre MOIHOCTH CHUJIBI.

M3MeHeHne sHepruu Teia Ipy COBEPILIEHUH PaOOTHI.

B3anMuble npeBpanieHuss KHHETUYECKOM M MOTEHIMAIBHOW JHEPruil NpU JEHCTBUH Ha
TEJIO0 CHJIBI TSDKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEprHH U CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

N3mepenne ummysbca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH JIEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue cCoOXpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

N3mepeHre KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHIINAIbHOM HEPTUU MPYKUHBI C pabOTON CHIIBI TPEHUS.

Omnpenenenne pabOThI CHIIBI TPEHUS TP IBUKEHUH TeJla M0 HAKJIOHHON TIOCKOCTH.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MEOPUU.

OCHOBHBIE TIOJOKEHUS MOJIEKYJsapHO-KuHeTnueckod Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddys3us. bpoyHoBckoe aBmkeHHe. XapakTep ABIKEHUS U B3aUMOJCHCTBUS
YacTHUIl BemecTBa. Moenu CTpOCHUS Ta30B, JKUIKOCTEH U TBEPABIX TEN U 00BICHEHUE CBONCTB



BEIIIECTBA HAa OCHOBE OTHUX Mojened. Macca u pasmepbl Mmoiiekyn (atomoB). KomuuecTBo
BemectBa. [locTtostnuas ABoraapo.

TenmoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ m3mepenus. lllkama temmnepatyp
Lenbcus.

Mopenp uaeanbHOro ra3a B MOJIEKYJSPHO-KMHETUYECKOW TEOpUHU: YACTHULBI Ta3a
JBUKYTCSl XaOTUUYECKH U HE B3aUMOJIEUCTBYIOT IPYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHue MennaeneeBa—Kiamnelipona. AOcoirOTHas TeMmIeparypa
(wkanma temmneparyp KensBuna). 3axon JlampTona. M3omporecchl B HIealbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOLEeCcCOB: N30TepMa,
u30Xxopa, uzodapa.

CBs3pb MEXIy [aBJI€HUEM U CpeAHEW KHUHETHYECKOW DSHEpruei IMOCTyNaTeabHOro
TEIUIOBOTO JBMIKEHHUS MOJIEKYJI HJealbHOro Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH HICaTbHOIO ra3a).

CBsi3bp  aOCONIOTHOM  TeMmepaTypbl TEPMOJMHAMHYECKOM CHUCTEMBI CO  CpeaHel
KMHETUYECKOM dHEPrueH MOCTyNaTeIbHOIO TEIUIOBOTO JBUKEHUS €€ YaCTULL.

TexHuyeckue YCTpOICTBA U TEXHOJOTMYECKUE TMPOILIECChl: TEPMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEePUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTUL BEIIECTBA.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Buzaeopounuk ¢ 3anchio peaabHOro OpOyHOBCKOTO JIBMXKEHUS.

Huddysus xunkocrei.

Mopens onbita LlTepHa.

[TputsxeHue MOJEKYII.

Monenu KpUCTalNINYeCKUX PEIETOK.

Habmonenue u rccnenoBanme N30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue mporecca yCcTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIIOOOMEHE MEXKY
ropsiuer U XOJIOAHOU BOJOM.

W3ydyeHne W30TEpMUYECKOro TMpoliecca (pEeKOMEHJ0BAaHO HCIONb30BaHUE LU(POBOM
nabopaTopun).

M3yuyenue n30X0pHOro Ipolecca.

N3yuenne n306apHOro mnporecca.

[TpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

TepMoguHamMuueckast (TH) cHucTeMa. 3anganue BHEIIHUX  YCIOBUM 1A
TEPMOJMHAMHMYECKONM CcHCTeMbl. DBHemHne u  BHYTpeHHHME mnapamerpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMBbl KaK CpeJHHE 3HAYEHUS BEIMYMH, OMHMCHIBAIOLINX €€ COCTOSHUE
Ha MUKPOCKOITUYECKOM YpOBHE.

Hynesoe Havano tepmoguHamMuky. CaMONpOM3BOJIBbHAS pENIaKCcalUsl TEPMOANHAMUYECKOM
CUCTEMBI K TEIUIOBOMY PABHOBECHUIO.

Mopenp wuzaeanpHOro raza B TEPMOJMHAMHMKE — CHCTEMA YpPAaBHEHMI: ypaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEW >HEPTrUH. Y CJIOBUS MPUMEHUMOCTH
9TOW MOJENN: HM3Kasg KOHILIEHTpAlMsl 4YacTULl, BBICOKME TEMIEpaTypbl. BelpaxeHue ais
BHYTPEHHEN 3HEPTUH OJTHOATOMHOT'O MI€aIbHOIO Ira3a.

KBazucrarnueckue 1 HECTATHUECKUE MPOLIECCHI.



DneMeHTapHas padoTa B TepMoaAnHaMuKe. Berancnenue paboThl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temnnonepenaya Kak Croco0 HM3MEHEHUS BHYTPEHHEH SHEpruu TepMOIUHAMUYECKON
cuctembl 06e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3IyUCHHE.

KonuuectBo Temnorel. Temno€MkocTh Tena. YAelbHas W MOJSpHas TEIJIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIioTa CropaHus ToruMBa. Pacuér konmuectsa
TEIUIOTHI NpH Terutonepenayue. [lonstue o0 annadaTHOM mporecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHss sHeprus. KomuuecTtBo TemioTel U paborta
KAaK Mepbl U3MEHEHUsI BHYTPEHHEH YHEPTrUU TEPMOIUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEepMOAMHAMMKHM Ul PaBHOBECHBIX IIPOLIECCOB: YEpE3 3a/laHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKONW CHUCTEMBbl INPOXOAUT EIUHCTBEHHAsl ajauadara.
AOcomoTHas Temneparypa.

BTtopoii 3aK0H TEpMOJMHAMUKH I HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IepeaaTh
TEIJIOTY OT O0oJiee XOJIOAHOrOo Teja K Oosiee HarperoMy Oe3 kommencanuu (Kmaysumyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLIECCOB.

[Tpunimne! aeiicTBus TeraoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.

OKOJIOTUYECKHUE ACTIEKThl UCIOIb30BaHUs TEIUIOBBIX ABUrareieil. TemnoBoe 3arps3HeHHe
OKPYKaIOILEH CpeIbl.

TexHu4eckue ycTpoicTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAMIbHUK, KOHAUIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNny, MapoBas TypOWHA, TONyYEHUE CBEPXHUKHUX
TEMIEpaTyp, YTWIM3alUS «TEIUIOBBIX» OTXOJOB C HCIOJB30BaHUEM TEIUIOBOTO Hacoca,
yTUIIU3aLKsg OMOOPraHUYECKOr0 TOIUIMBA I BEIPAOOTKH «TEIUIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpavyuu.

H3meHeHue TemnepaTypsl IPH aI1adaTUueCKOM PaCIIMPEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJEIbHBIX TEMIOEMKOCTEHN BEIIECTB.

CriocoObl U3MEHEHUs! BHYTPEHHEN SHEPTUU.

HccnenoBanue aanabaTHoOro mporecca.

KomnbroTepHble MOJIENN TEIIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3mepenue yaenbHON TeIII0OEMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aguabaTHOTo mpoiiecca.

W3ydeHre B3aMMOCBSA3M 3HEPTUU MEXMOJEKYJISIPHOrO B3aUMOJEHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Vcnapenwme W KumeHwe. YenpHas TemioTa
napooOpa3zoBaHusl.

Haceiiennsie 1 HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JIABJICHUS] HACBHIIIEHHOTO Mapa OT TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00b&Ma HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIEHUS B )KUJIKOCTH.

BnaxxnocTts Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Tsépnoe Teno. Kpucrannmueckue u amopgHbie Tesa. AHU30TPOIHUS CBOMCTB KPUCTAILIIOB.
[TnaBrneHue u KpucTauM3anus. Y AelbHas TEIUIoTa rmiaBienus. Cyomumanus.



Hedopmaruu tBEpHoro Tema. Pactshkenune u cxkarue. Casur. Moayns FOnra. Ilpenen
ynpyrux aedopmaruii.

TemioBoe pacuiMpeHne KUAKOCTEH M TBEPABIX Tel, 00BEMHOE U IMHEHHOE pacIIupeHHE.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YacTHUI[ BEIIEeCTBAa KaK IMPUYMHA TEIJIOBOTO PACHIMPEHUs
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpaszoBanue sHEprun B (ha30BBIX MEPEXOAX.

YpaBHEeHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTsKkeHUe. KoadduimeHT noBepXHOCTHOTO HaTsKeHUs. KanuisipHeie
ABJICHM. JlaBlieHne 1o UCKPUBIEHHOM MOBEPXHOCTHIO xKUAKOCTH. Dopmyna Jlamnaca.

TexHuueckue yCTpoilcTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: KUAKUE KPUCTAJLIBL,
COBPEMEHHBIE MaTEPUAJIbL.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCHIIIEHHBIX [1aPOB.

Kunenne. Kunenue rnpu noHWKEHHOM JIaBJIEHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBbIThl ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBanmue.

Kanumnspaele siBneHus.

Mopeny HEHbIOTOHOBCKOM JKHMJIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bune! nedpopmannii.

HabGnronenue mManbix qegopmanuii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUAKOCTEM.

N3mepenne yaenbHON TEeIIOTHI IIJIaBIEHUS JIbJA.

N3y4eHne CBOMCTB HACHIIIEHHBIX IapOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MaccChl IapoB B MOMEILEHHUH.

N3mepenne ko3 huiinenTa moBepXHOCTHOTO HATHKEHHUS.

N3mepenne moayia FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3HHOBOrO 00paslia OT MPUIIOKEHHON K HEMY
CUJIBI.

Paszgea 4. JiekTpoauHaMuKAa.

Tema 1. Dnexmpuueckoe noe.

OnexTpuzanus Tea U €€ MposBIEHUA. DJIEKTPUUECKHUM 3apsn. JIBa BHIa 3JIEKTPUYECKHUX
3apsaoB. IIpOBONHMKM, AMIIEKTPUKH W IOJYIPOBOAHMKH. ODJIEMEHTAPHBIA 3JIEKTPUUECKUN
3apsAl. 3aKOH COXPaHEHUS JJIEKTPUYECKOTo 3apsija.

BsaumopeiictBue 3apsaaoB. Toueunsie 3apsaapl. 3akoH Kynona.

Onekrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHE 3apsi/bl.

Hanpsoxkéanocts  anektpudeckoro mons. I[IpoOubiit 3apsn. Jluaum HanpsmxkEHHOCTH
3JEKTPUYECKOTO NoJIst. OJHOPOJHOE SIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh MOTEHIMANIOB U HANPSIKEHHE.
[ToreHunanbHast ~ dHEprus  3apsga B JJEKTPOCTATUYECKOM  IIOJIE. ITorenunan
JIEKTpOCTaTUYeCKOoro mnousis. CBs3p HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLMAIOB UL
3IEKTPOCTATUYECKOTO MOJs (KaK OJJHOPOIHOTO, TaK U HEOTHOPOJHOTO).



[TpuHIMIT CyNIEPIIO3UIINU IEKTPUUECKUX TTOJIEH.

[Tone ToueuHoro 3apsia. [lone paBHOMepHO 3apspkeHHOW cdepbl. Ilone paBHOMEpPHO
3apsbkeHHOro 1o oO0BEMy mapa. Ilome paBHOMEpHO 3apsHKEHHOW OECKOHEYHOW IUIOCKOCTH.
KaptrHbl nMHMI HANPS>)KEHHOCTU ATUX TOJIEH U 3KBUIIOTEHIMAIbHBIX TOBEPXHOCTEH.

[IpoBOIHUKY B AJIEKTPOCTATUUECKOM I10JI€. Y CIIOBUE PABHOBECHUS 3apsI0B.

JM3IeKTpUKU B 3JIEKTPOCTATHUECKOM M0JI€. J{u3aeKkTpudecKkas NpoOHUIIaeMOCTh BEIIECTBA.

KonpneHncarop. ONeKTpOEMKOCTh  KOHJEHCATOpa. ONeKTpOEMKOCTh  IJIOCKOIO
KOH/JIEHCATOopa.

[TapannensbHoe  coeauHeHue  KoHAeHcaTopoB.  llocimenoBaTenbHOe — coequHEHUE
KOHJICHCATOPOB.

DHeprus 3apssKeHHOT0 KOHJIEHCATopa.

JIBUKeHUe 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM T1OJIE.

TexHu4yeckue ycTpoOCTBa M TEXHOJOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIUTa, 3a3eMJICHUE DJIEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban e
['paada.

Hemoncmpayuu.

VYeTpoicTBO U MPUHLHUI AEHCTBUS 3JIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3apsHKCHHBIX IITIAPUKOB.

DIIEKTPUUYECKOE TOJI€ IBYX 3apsHKCHHBIX TIACTHH.

Monensb snexTpocTaTiueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUUECKOM IOJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

YCTpolcTBO M ACMCTBUE KOHJEHCATOPA MOCTOSHHOW M IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEprus HMEKTPUIECKOTO TO0JIS 3apsKEHHOTO KOHJIEHCAToPa.

3apsiaKa U pa3psiika KOHAEHCaTopa 4epe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

OneHka cul B3auMOJEICTBUA 3apsKEHHBIX Tell.

HabGmronenue mpeBpalieHus: JHEPTUU 3apsH>KEHHOTO KOHJIEHCATOPa B SHEPTHIO M3ITYYCHHS
CBETOJINO/IA.

N3yuenue npoTekaHusi TOKa B LEMHU, COAEpKAIICH KOHAEHCaTOpP.

Pacripenenenrie pa3HOCTH TOTEHIMANOB (HANpSOKEHHS) TIPH  MOCIEAOBATEIHHOM
COCTMHCHUH KOHJICHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOpa Yepe3 pe3nucTop.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.

Cuia Toka. [ToCcTOSIHHBIN TOK.

VYcnoBusi CymIeCTBOBAaHMSI TIOCTOSIHHOTO AJICKTPUYECKOTO TOKa. VCTOYHMKM TOKa.
Hanpsoxenue U u OJ1C é.

3akoH OMa 11 y4acTKa LEeMH.

DNEKTPUUYECKOE  CONPOTHUBJICHUE.  3aBUCUMOCTb  COMPOTUBIEHUS  OJHOPOIHOTO
MIPOBOJIHHKA OT €ro JUIMHBI M IUIOIAAY IIONEPEYHOr0 CEYECHUS. YEIbHOE CONPOTUBIICHUE
BEILIECTBA.

[TocnenoBarenbHOE, NapalIeIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOAHUKOB. Pacuér
pa3BETBIEHHBIX AMEeKTpHueckux nenei. [Ipasuina Kupxroda.

PaGoTa snektpuueckoro Toka. 3akoH Jxoyns—Jlenna.



MOIIHOCTB 31EKTPUUECKOro ToKa. TemioBas MOITHOCTb, BbIAEIAEMAsl HA PE3UCTOPE.

OJIC u BHyYTpeHHEE CONPOTHUBJIICHHE MCTOYHMKA TOKa. 3akoH Owma i MOJHOM
(3aMKHYTOM) 3JIeKTpUUYECKOU 1ienu. MOIHOCTh NCTOYHHKA TOKa. KOpOTKOE 3aMbIKaHuE.

KoHzeHcaTop B Lienu MoCTOSIHHOTO TOKa.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHl: aMIEPMETpP, BOJBTMETP,
peocTaT, CYETUHK IEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HANPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUS IS PE3UCTOpa, JIaMIIbI
HaKaJIMBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, TUJIOIIATU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCHMOCTM  CHJIBI TOKAa OT CONPOTUBIICHHUS IIPU  IOCTOSTHHOM
HaIpsKECHUU.

[Tpsimoe u3zmepenne DJ1C. KopoTkoe 3aMblkaHuE rajibBaHUYECKOI'O AJIEMEHTA M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Cnioco0ObI coeTMHEHUST UCTOYHUKOB ToKa, IJIC OGaTapeid.

HccnenoBanue pasHOCTH MOTEHIMAIOB MEXY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA
B LICTIH.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomot, nPpAKmMuKym.

HccnenoBanne CMENIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOTro COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSDKEHUS /IS JIaMITbl HAKaTUBaHUS.

YBenuueHue npeena u3MepeHus amrnepMmeTpa (BOIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIIEHNS HCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu J/]C raibBaHUYECKOT0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKY MOJIOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKA
B LICTIH.

Hccnenoanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DNeKTpUUYecKasi MPOBOAUMOCTbh PA3JIMYHBIX BELIECTB. OJEKTPOHHAs MPOBOJUMOCTH
TBEPJABIX  METAUIOB.  3aBUCUMOCTh  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXIIpOBOANMOCTb.

DIIEKTPUYECKHI TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TPUMECHass MPOBOAMMOCTh MOIYNPOBOTHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHOOPEI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAST TUCCOLMALUA. DIIEKTPOIIU3.
3axonbl Dapazest 1Ist 3JIEKTPOIH3a.

OneKkTpuueckrii TOk B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM paspsl.
Paznuunble TUITBI CAMOCTOATENBHOTO paspsaa. Monnus. 1lnaszma.

TexHudyeckne yCTpPOMCTBA M MNPAKTUYECKOE NPUMEHEHHWE: Tra3opa3psaHble JIaMIIbI,
3JICKTPOHHO-TTyueBasi TPyOKa, MOJYIPOBOJIHUKOBBIE MPHUOOPHI: MU0, TPAaH3UCTOP, (HOTOIUO,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA QIIOMHHHS, OSJCKTPOHHAS
MHUKPOCKOIIHUS.

Hemoncmpayuu.



3aBMCUMOCTB COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbI 3nekTpoauza dapazes.

HckpoBoli pa3ps ¥ IPOBOAUMOCTb BO31yXa.

CpaBHeHuE NPOBOAUMOCTH METAJIOB U ITOJIYIIPOBOJHHUKOB.

OaHOCTOPOHHSIS POBOIMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, RPAKMUKYM.

HaGnronenue anexrpoinusa.

W3mepenue 3apsa 0OJHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCUMOCTH COITPOTUBIIEHUS! TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH TUOJA.

Du3nvecKuil MPaKTUKYM.

Crioco6b! n3MepeHus PU3NYECKUX BEJIMUYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCUTEJIbHbIE  IOTPEIIHOCTH  M3MEpeHud  ¢u3nueckux BeduyuH. OLEHKa TIpaHull
MOTPEIIHOCTEH.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MHCCIEIOBAaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, NIPOBEPKA IMPEAJIOKEHHBIX T'MIOTE3 (BbIOOp M3 padOT, ONMCAHHBIX B TEMAaTHUYECKHUX
pazaenax «Y4YeHUYEeCKUI HIKCIIEPUMEHT, JIAOOpaTOPHBIE paOOTHI, IPAKTHKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢puszuku yriayonéHHoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C YYETOM
COJIep)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnsle nOHAMUA, C6AZAHHBIE C USYUEHUECM MEMO008 HAYUHO20 NO3HAHUA:
SBJICHUE, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE,
AKCIIEPUMEHT, MOJIETMPOBAHUE, MO/IEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIIbHbIE
npuOopsbl, nudposas 1adbopaTopus.

Mamemamuka: peunieHue cucteMbl ypaBHeHuMH. JluneiiHas ¢yHkums, mnapaGona,
runepooina, ux rpaduku u cBoiicta. Tpuronomerpudeckrue GyHKINUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpBl M HX MPOEKIUH Ha OCU
KOOpJIMHAT, CI0XKEHHE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHHE B JKHUBOM mpupojae, auddysus, ocMoc, TErmIoo0MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYXKarolled  cpeapl,  yTUIM3anus
OMOOpPraHNYECKOro TOIJIMBA JJISi BHIPAOOTKH «TEIIOBOM» M 3JEKTPOIHEPTUH, MTOBEPXHOCTHOE
HaTSHDKEHUE U KallWJUIpHbBIE SIBJICHUSI B IPUPOJIE, MEKTPUUECKHUE SIBJICHUS B )KUBOM MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MOoJIy4eHHe HaHOMAaTEPHUAJIOB, TEMJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEN U
ra3oB, JKUIKWE KPHUCTAJUIbI, OJEKTPUUECKHE CBOMCTBA METAJJIOB, JJEKTPOIUTUYECKAs
JUCCOLMAINs, TajlbBaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeodpa3zoBaHue IBUKECHUN C UCIIOIb30BaHHUEM MEXaHM3MOB, YUET CyXOro U
KHMJIKOTO TpPEHUs B TEXHHUKE, CTAaTMUECKHUE KOHCTPYKUMH (KPOHIUTEHH, peméryaTsie
KOHCTPYKLIUH), UCIIOJIB30BAHUE 3aKOHOB COXPAaHEHHs MEXaHUKH B TEXHUKE (TMPOCKOI, BOJOMET
U JIpyTue), ABUraTellb BHYTPEHHErOo CropaHus, mapoBas TypOHWHA, OBITOBOW XOJIOJWJIBbHUK,
KOHIWLMOHEP, TEXHOJOTUU IIOJIyYEHHUS COBPEMEHHBIX MAaTEpHUajoB, B TOM 4YHCIE



HAaHOMATEpPUAJIOB, W  HAHOTEXHOJIOTMHM,  JJIEKTPOCTAaTUYECKas  3alluTa,  3a3eMIICHUE
AIIEKTPOTIPUOOPOB, Ta30pa3PsTHBIC JTAMITBI, TOJTYIPOBOHUKOBBIC IPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3auMopeiicTBUEe NOCTOSHHBIX MAarHUTOB U IMPOBOJHHUKOB C TOKOM. MarHuTHoOe IOJe€.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CyNIeprio3uIMd MarHUTHBIX Tojei. JIMHUM MarHUTHOU
WHYKIUU.

MarnuTtHoOe 10Jie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJIHUKA, KATYIIKK U KPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cwiia AMnepa, e€ HanpaBJIeHUE U MOJYJIb.

Cuwna Jlopenna, e€ HampaBlieHHE€ W MOJIyJb. JIBHKEHUE 3apsHKEHHON 4YacTHUIbI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

MarnuTHoe nosze B BeuiecTBe. @eppoMarHeTHKy, napa- U JUaMarHeTUKH.

TexHuueckue yCTpPOWCTBA M TEXHOJOTMYECKHUE MPOLECCH: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JICKTPOMAarHUTOB, TECTEP-MYJIbTUMETpP, SJIEKTPOABUTATENb SKOOH, ycKOpUTENTH
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMI WHAYKIMA MarHATHOTO TIONS TOJOCOBOTO U MOJKOBOOOPa3HOTO
MOCTOSTHHBIX MarHUTOB.

Kaptuna nuHMIA MarHUTHOW WHIYKUMM TOJS JUIMHHOTO TPSIMOTO TIPOBOJHUKA U
3aMKHYTOT'0 KOJIBIIEBOTO MTPOBOJIHUKA, KATYILIKH C TOKOM.

B3aumozeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuta Amriepa.

HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

Habmroienue nBr>keHus My4yKka 3JIeKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS STEKTPOU3ZMEPUTEIBHOTO MPUOOpPa MATHUTOIIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

WccnenoBanre MarHUTHOTO TOJISt TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOHCTB (heppOMarHeTHKOB.

HccnenoBanue 1eiicTBUS NOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amiepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMITepa OT CUJIbI TOKA.

OrnpenenieHre MATHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbl AMIiepa.

Tema 5. dnexmpomaznumnan uHOYKYUs.

SIBneHne snexTpoMarHUTHOM MHAYKUUU. [loTOK BekTOopa MarHuTHOM MHAyKumu. D1C
WHIYKIUU. 3aKOH 3JEKTPOMAarHUTHOW WHIAykuuu dapanes. BuxpeBoe 3JeKTpUUECKOE IOJIE.
Toxku dyko.

OJ1C uHAYKIMY B TPOBOJHUKE, IBUKYIIEMCS] B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuio Jlenua.

NunyktuBHOCTh. Karymika WHAYKTMBHOCTM B LENUM IMOCTOSHHOIO TOKa. SIBieHue
camounaykiuu. 3J1C caMOMHIyKIUU.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHU4YecKne YCTPOHWCTBA H TEXHOJOTHYECKUE TPOIECCHI: HWHAYKIIMOHHAS TICYb,
COJICHOU]I, 3alIUTa OT 3JCKTPU3ALMH TEJ IPH JIBHKEHUH B MAarHUTHOM I10J1€ 3eMJIH.

Hemoncmpayuu.

HabGnronenue sBIeHUs 3JI€KTPOMAarHUTHON WHIYKITUH.

UccnenoBanme 3aBucumoctd DJ[C HMHIYKIIMM OT CKOPOCTH H3MEHEHWS MarHUTHOTO
IMOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aJIIOMUHAEBON (MEIHOW) TpyOe.

SIBneHre caMOMHIYKITUH.

Uccnenosanue 3apucumoct IIC caMOMHIYKIIMA OT CKOPOCTH M3MEHEHUs CUJIbI TOKa B
LICTIN.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

HccnenoBanue sBlIEHUS JIEKTPOMATHUTHOW MHAYKIIHU.

Ornpezenienre UHAYKIIMA BUXPEBOTO MATHUTHOTO TIOJIS.

WccnenoBanue siBICHUS CAMOUHIYKITUH.

COopka MojIeNIH IEKTPOMArHUTHOT'O T€HEpaTopa.

Pa3pgen 5. Kojie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHas cucrema. CBoOOIHBIE KOJIEOAHMS.

'apmonnueckue  kojeOanus. KuHemarmdeckoe W JUHAMHUYECKOE  OIKMCAHHE.
DHepreTuyeckoe OMHucaHWe (3aKOH COXpAaHEHHS  MEXaHWYECKOW »Heprum). BriBojg
JTUHAMHUYECKOTO  OINMHUCAHMUSI TAapMOHUYECKHUX KOJIeOaHWM H3 WX DHEPreTHYeCKOro U
KUHEMATHYECKOTO OIMMCAHHS.

AmMrmutyaa u ¢asa konebanuil. CBsi3p aMIUIMTYABI KOJ€OAaHUI MCXOJHON BENMYUHBI C
aMIUTUTYIaMU KoJieOaHuil €€ CKOPOCTH U YCKOPEHHS.

ITepuoxn u yacrora konedanuid. [leprnoa MaabIx CBOOOAHBIX KOJeOaHUI MaTEMaTUYECKOTO
MasTHHKA. [lepro cBOOOIHBIX KoJIe0aHU TPYKUHHOTO MAasTHHUKA.

[TonsiTe o 3aryxarommx KojeOaHusix. BroiHyxneHHble KonebOanusi. Pe3onanc.
Pe3zonancHas kpuBas. BiusHue 3atyxanusi Ha BUJ PE30HAHCHON KPUBOM. ABTOKONICOAHMS.

TexHU4YeCKne yCTPONCTBA W TEXHOJIOTMUYECKHE TIPOIECChl: METPOHOM, Yachl, Kaueiw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch K0aeOaTeILHOIO IBUKCHUS.

Hab6nronenne He3aBUCUMOCTH TIEpUOIa MATBIX KOJI€OaHU Ipy3a HA HUTH OT aMIUTUTY/IBI.

HccnenoBanue 3aTyxaromux KoiaeOaHW U 3aBUCHIMOCTH TIEPHO/Ia CBOOOIHBIX KOJeOaHUi
OT COIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a HAa MAaCCHUBHOW MpPYXHHE C IENbI0 (OPMUPOBAHUS
MPEACTABICHHH 00 UAcATbHONW MOJICNIH TTPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs YHEPTUHU TIPH KOJICOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Habmronenue pe3onanca.

Yuenuueckuit skcnepumenm, nabopamopusie padomot, nPAKMUKYM.

N3mepenne nepruoaa CBOOOTHBIX KOJICOAHUI HUTSHOTO U PYKUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JBIKCHUS TENa B X0/ KOJIEOaHHIA Ha YyIIPYroM MO/BECE.

W3ydeHne ABMKCHUS HUTSHOTO MAasiTHHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasiTHUKE.



HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KoIeOaHuUH.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Tema 2. InexkmpomazHumnsle Koiedanus.

Konebatenbubiit  kKOHTYp. CBOOOJHBIE 3JEKTPOMArHUTHHIE KOJEOAHUS B HJICATHHOM
kosnebatesbHOM KOHType. Popmyna Tomcona. CBsA3b aMIUIUTYIbl 3apsAja KOHAEHcaTopa C
aMILTUTYAOH CUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UICATHLHOM KOJIeOaTeIIbHOM KOHTYpE.

3aryxamoiiyue 3JIeKTPOMarHuTHble KosieOaHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHbIIT TOK. MOIIHOCT NEPEMEHHOrO0 TOKAa. AMIUIMTYJHOE U JIEHCTBYIOILEE
3HAYCHHE CUJIbI TOKA U HAIIPSDKEHUS TPU PA3IUIHON (POopMe 3aBHCUMOCTH TIEPEMEHHOTO TOKa OT
BPEMEHU.

CunycougaibHbld IEPEMEHHBIN TOK. Pe3UCTOp, KOH/IEHCATOP M KATYIIKA UHAYKTUBHOCTH
B LIENI CHHYCOMIAJIBHOIO IIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

Wneansubiii Tpanchopmatop. [Ipon3BoacTBO, mepeaada U mOTpeOICHUE IIEKTPUICCKON
SHEPIUH.

DKOJIOTUYECKUE PUCKHU TPU IPOU3BOACTBE 3JIEKTpo3HEepruu. KynbTypa HCNOIb30BaHUS
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHu4yeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Hemoncmpayuu.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusl.

3aBUCHUMOCTb 4aCTOThI CBOOO/IHBIX KOJ€0aHUM OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTop He3aTyXalIIUX EKTPOMArHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CHHYCOMAATIbHBIE KOJIeOaHu .

Pe3ucrop, karymika HHIYKTUBHOCTU U KOHJEHCATOP B LIEMIH IEPEMEHHOI0 TOKA.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUN PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopa.

VYCeTpoicTBO M MPUHIUTL JEHCTBUS TpaHchopmaTopa.

Mogenb TUHUU 3IEKTPOIepeIauH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

Nzyuenune tparnchopmaropa.

HccnenoBanne NepeMEHHOIO TOKA 4epe3 MOCieI0BaTeIbHO COEAMHEHHbBIE KOHIEHCATOoD,
KaTyILIKy ¥ pE3UCTOD.

HabmroneHue 31eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS MX pacnpocTtpaHeHusd. l[lomepeuHble U MNpPOAOJbHBIE
BOoHBL. [lepros, cKOpOCTh pacrpoCTpaHEeHUs U UIMHA BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpaKeHHUe, IpeJIOMIICHUE, HHTEpPEpEeHITUI U TU(PPaKITUI.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

DNEKTPOMAarHUTHBIE BOJHBL. YCJIOBHS M3Iy4YEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
OpHUEHTALMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.



CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXXEHWE, MPEJOMIICHHE, NOJIApU3alus,
uHTEephepeHIHs U AUDPaKIIHSL.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpMeHEHHE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuIeHUs. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIeH cpebl.

TexHuuyeckue ycTpoicTBa M IMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TeNeBU30p, aHTeHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas
JMarHOCTHKA B TEXHUKE U METULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoCTpaHEHUE TOMEPEYHBIX U MTPOIOIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJHBI OT YaCTOTHI KOJIeOaHH.

Habumronenne otpaxkeHus U IPEIOMIIEHUS! MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 1uppakind MEXaHHYECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.

CBoiicTBa yapTpa3ByKa U €ro IpuMEHEHHE.

Habumonenne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOU
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, MPEIOMIICHUE,
noJsipu3alus, Tuppakuus, UHTepdepeHIus.

O6HapyxeHrue HHPPaKPACHOTO U YIBTPA(YHOIETOBOTO U3TYUCHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

N3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3y4eHne pacnpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpamonnHEHOE paclpoCcTpaHEHHE CBeTa B OJAHOpoAHOM cpene. Jlyd cera. ToueuHslit
VCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHbI OTpaxkeHMs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epkanie. Chepudeckue 3epkaa.

[Ipenomnenne cBera. 3akOHBI TPEIOMJICHHS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npesomiieHuss. OTHOCUTENBHBIN IOKa3aTenab INpesoMiieHHs. IoCTOSHCTBO 4acTOTBI CBETa M
COOTHOILIEHHUE JUIMH BOJIH IIPU MEPEXO/IE€ MOHOXPOMATUYECKOTO CBETA YEPE3 I'paHHULly pas3zaeina
JIBYX ONTUYECKUX Cpe.

Xon nyueit B npusme. Jucnepcust ceera. CiaoxHbli coctaB Oenoro cBeta. LIBer.

ITontHOE BHyTpeHHEe oTpakeHue. IIpenenbHblil yroi MoJIHOro BHYTPEHHETO OTPAKEHUS.

CoOuparomiue M paccenBaroimue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasi CUJIa TOHKOM JMH3bl. 3aBUCUMOCTh (POKYCHOTO PAacCTOSIHUSI TOHKOM ceprueckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKAa3aTess MpeIoMIICHHS.

dopmylia TOHKOM JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox 1y4a, IpOLIEALIEro JIMH3Y 10/ IPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTHUYECKOU OCH.
[TocTpoenue n300pakeHU TOYKHA U OTPE3Ka MPSIMOU B COOMPAIOIINX U PaCCEUBAIOITUX JIMH3AaX
U UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspematomniast cnocoOHOCTh. [71a3 Kak onTUYecKast CUCTEMa.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.



BonnoBass onrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIO/ICHUsT MAaKCUMYMOB M MHUHHUMYMOB B HWHTEP(EPEHIIMOHHON KapTUHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [I[puMeps! Kilaccu4ecKiX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue YCTpPONCTBA M TEXHOJIOIMYECKHE IIPOLIECCHl: OYKH, JyIa, IEepPUCKOI,
doroanmnapar, MHUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJOKOHHAS
onTuka, TupaKMoHHAs PeIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccenenoBanue npeoMiIeHUs CBETA.

Habmtoienue noaHoro BHYTpEeHHEro oTpakeHus. MoJienb CBeTOBOA.

HccnenoBanue xo/1a CBETOBBIX ITYUYKOB YEPE3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Hab6nronenue naTepdEpeHITNN CBETA.

Habumroienne 1iBeToB TOHKUX IJIEHOK.

Habmonenne nudpaxiuu cera.

W3ydenue AU paKkIIMOHHON PEIIETKH.

HaGnronenue mudpakiimoOHHOTO CIIEKTPA.

Hab6mronenue qucniepcuu certa.

Habmonenne nonsipusanuu cBera.

[IpuMeHeHre NoNsIPONI0B Il U3YyUEHUSI MEXaHUYECKUX HalPsHKEHUI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, nPAKmMuKym.

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACcCTOSTHUS OT BELIECTBa (HAa MPUMEpE KUJIKUX
JUH3).

N3mepenne GpOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[ToryueHnue n300paxeHHs B CUCTEME U3 INIOCKOTO 3epKaJia U JINH3BI.

[Tonryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TEIECKOMMYECKUX CUCTEM.

Hab6monenue nudpakumu, nHTepdEpeHIINH U TONSPU3AINHN CBETA.

W3ydeHue nossipu3aluy CBeTa, OTPaXEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHKA.

N3ydenue naTepdepeHIny J1a3epHOro U3IYYEeHUs Ha ABYX LIEISIX.

Habmonenue aucnepcum.

Habmonenue u uccienoBanue JUGpakinOHHOTO CHEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tonryuenue ciekTpa U3Ty4eHHUs] CBETOMO/1A TIPU MOMOIIH TU(PAKIIMOHHON pEerETKH.

Pa3nes 6. OcHOBBI cieUAJIbLHOM TEOPUH OTHOCUTEIbHOCTH.

I'paHHLBI TPUMEHUMOCTH KIIACCHYECKOW MeEXaHMKHU. IlocTynaTel crnenuanibHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  uHTepBai.  [IpeoOpaszoBanmst  Jlopenma.  YcioBue
IPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAalllEHUE
JUTUHBL.

DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CB43b MACChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECCHI: CIIyTHUKOBBIE INPUEMHHUKM,
YCKOPUTENHN 3apsSKEHHBIX YACTHLI.

Y4eHUYECKUH SKCIIEPUMEHT, 1Ta00paToOpHbIE pabOThI, MPAKTUKYM.

Onpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUIl (10 (GororpadusM TPeKoB
3apsKEHHBIX YaCTUIl B MATHUTHOM T10JIE).

Paszpnen 7. KBanToBas pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TemoBoe u3Ny4YeHHE (M3IydeHHe aOCONIOTHO uEpPHOro Temna). 3aKoH
cMemenus Buna. ['unoresa [lnanka o kBaHTax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddexrt. Onpitel A. I'. CroneroBa. 3akoHbl GoToddPdexra. YpaBHeHHE DHUHIITEIHA
s potodpdexra. «KpacHas rpanuiay dpotodaddekra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJICHWE CBeTa Ha aOCONIOTHO NOMIOMIAIOIIYI0 M
a0COJIIOTHO OTpakarolyto nmoBepxHocTh). OnbiTel [1. H. JIeGenena.

BonHoBbie cBoiicTBa yactuill. Bomnbl ne bpoitns. Jlnvna BosHbl 1e bpoiing u pazmepsl
o0jacTu  JOKanmM3alMM  JBUWXKylIeiics dacTuipl. KopmyckymnspHO-BOTHOBOW — Tyaiu3M.
Judpakus 3JeKTPOHOB Ha KpUCTalIax.

Criermnduka n3mepennii B Mukpomupe. CootHomenus HeonpeaenéaHoctei I elizendepra.

TexHuyeckue ycTpoWcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTuuK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOAHOI.

Hemoncmpayuu.

®doTor(PeKT Ha yCTaHOBKE C IIMHKOBOMU TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToad¢exra.

HccnenoBanne 3aBUCMMOCTH COITPOTUBIIEHUS MOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.

CBeToanoI.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinHoi [lnanka Ha ocHOBe uccnenoBanus Gporodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIbI TOKA YepE3 CBETOINO/ OT HaIPSHKEHHUS.

Tema 2. @usuka amoma.

OMnBITHI O UCCIIEZIOBAHUIO CTpoeHus aToma. [lmanerapnas mogens atoma Pesepdopra.

[Toctynatel bopa. M3nydyenue u mormiomieHue (pOTOHOB NMPH MEpexoje aromMa C OAHOIO
YPOBHSI SHEPTUU Ha APYTOH.

Buasl cniektpoB. CriekTp ypOBHEH 3HEpruu aToMa BOJIOpOa.

CrnioHTaHHOE U BBIHY)KJIEHHOE H3JlyueHue cera. Jlasep.

TexHuueckue ycTpOHCTBa U TEXHOJIOIMYECKHME MPOLECCHl: CHEKTPaJbHBI aHalu3
(cTieKTpOoCKoOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

Hab6nronenne nuHEHvaThIX CIIEKTPOB.

YCTpolcTBO U ACHCTBHE CUETUNKA HOHU3UPYIOIINX YACTHII.

Ornpezenenne IJTUHBI BOJHBI JIA3EPHOTO U3ITYYESHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuxym.

Hab6nronenue nuHENYaToro crekTpa.



HccenenoBanue cnekTpa pa3peKeHHOr0 aTOMApHOIO BOJOPOJA U U3MEPEHHE MOCTOSTHHON
Punbepra.

Tema 3. Qusuka amomHo20 A0pa u 371eMEeHMAPHBLIX YACHUY,.

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3otomsl.

PagnoaktuBHOCTB. Alnb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHUE.

3aKOH paguOaKTUBHOro pacnana. PagumoakTuBHbIE H30TONBI B mpupone. CBoicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH HA KUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

SAnepusie peakuuu. Jenenue wu cuHTe3 sAnep. SnpepHbie peakTopbl. IIpoGremsr
YIOPABISIEMOTO  TEPMOSIAEPHOIO CHUHTE3a. OKOJOTMYECKHE acCleKThl Pa3BUTUS  SEPHOU
SHEPreTUKHU.

MeTto/1bl perucTpaluy U UCCIIEOBAHUSI 3JIEMEHTAPHBIX YaCTHULL.

@dyHIaMeHTANIbHbIE B3aUMOJECUCTBUSA. bapnonsl, Me30HbI U sentoHsl. [IpencraBnenue o
CranpaptHoil Mmosienu. KBapk-riitooHHas MOJAEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHoi Mojenu. TEMHast MaTepust U TEMHAs SHEPIHUsL.

EnuHcTBO DM3MUecKoil KapTHHBI MUPA.

TexHu4eckue ycTpoHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
SJIEpHBIA  PEaKkTop, TEPMOSIIEPHBIM peakTop, aromMHas Oom0a, MAarHHUTHO-pE30HaHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue TpekoB 4acTHI (10 TOTOBBIM (oTorpadusm).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAaHUEM JI03UMETPA.

N3yuenune nornomenus 6eTa-4acTUI] ATFOMUHUEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKH.

Ortanbel pa3BuTus acTpoHoMuu. llpukiagHoe ¥ MHPOBO33PEHUYECKOE 3HAYECHHE
acTpoHOMMHU. IIpUMEHUMOCTb 3aKOHOB (U3UKU Ui OOBSCHEHHS MPUPOIBl KOCMHUYECKHX
00BEKTOB.

Metonbl acTpOHOMHYECKMX HccieoBaHul. COBpEMEHHBIE ONTHYECKHE TEJIECKOIIbI,
paIuoTeNecKonbl, BHEaTMOC(hEpHasi aCTPOHOMHUSI.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spkue 3BE3/bl, INIAHEThI, UX BUAMMOE JIBH)KEHUE.

Conneynas cucrema.

Comnre. Conaeunast akTHBHOCTh. McTtounuk sHepruu ComnHIla U 3BE31.

3BE31BI, KX OCHOBHBIE XapaKTEPUCTUKH. JluarpamMma «CHEKTPaJbHBIM Kilacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM MOCJIE0BATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS
3BE3] TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHune 3BE34. COBpEMEHHBIE
MPEJICTaBICHUSI O MPOUCXOXKIEHUH U 3BoMoIK CoJHIIa U 3BE3/. DTarlbl )KU3HU 3BE3.

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumnbt
rajakTuk. Paguoranaktuky u kBazapbl. UEpHbIE ABIPHI B sIpax TAIAKTHK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa606ma. Pa3Geranme ramaktuk. Teopwust
Bosbiioro B3peiBa. PenukToBOE H3TydEeHUE.

MacmtabHas crpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabniooenus.



Habmionenuss  3BE3mHOr0 HebGa  HEBOOPYKEHHBIM  IJ1a30M €  HCHOJIB30BaHUEM
KOMIIBIOTEPHBIX ~MPWJIOKECHUW JJII  ONMpEACNICHUs] TOJOXKEHUS HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03Be3/11si CEBEPHOT0 MOIyLIapus U IpKU€E 3BE3/IbI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH M 3BE3THBIX CKOTUICHHH.

Du3nYeCKHil NPAKTHKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTEIIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JIATYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  H3MepeHud  ¢usznueckux BenuuyuH. OlleHKa  TpaHull
MOTPEIIHOCTEH.

[IpoBeneHNe KOCBEHHBIX HW3MEPCHHM, WCCICOBAHUNA 3aBUCHMOCTEH  (DU3MUecKux
BEJIMYMH, MPOBEPKA MPEMIOKEHHBIX TUIOTE3 (BHIOOp M3 pabOT, OMUCAHHBIX B TEMaTUUYECKHX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, IPAKTUKYM»).

O0o01marnee NoBTOpPEeHME.

O6oOmerrne W cUCTeMaTH3alMsl  COJIEpXKaHWsS — pa3/ieloB  Kypca  «MexaHHKay,
«Momnekynsipaas (U3MKa U TEPMOJUHAMHKAY», «DIEKTpoauHaMHUKay», «KoineOGaHUs M BOJHEI,
«OCHOBBI CIIEIIUANIBHOM TEOpUU OTHOCHTENbHOCTHY», «KBaHTOBas Qusuka», «IIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax MesATETbHOCTH YeNoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHON Hay4yHOM KapTHMHE MMpa, 3HAYEHUE ONMUCATENIbHOW, CHUCTEMaTU3UPYIOUIEH,
O0O0BSCHUTENBHON U MIPOTHOCTUYECKOM (PYHKIHMI PU3NYIECKOi TeOopHuH, poiib (pU3ndecKkoi Teopuun
B (OpPMHUPOBAHUM TIPEACTABICHUN O (U3MUECKON KapTHHE MHUpPA, MECTO (HU3UUYECKON KapTUHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H.

W3ydenue kypca ¢usuku yriyonéHHOro ypoBHs B 11 kiacce ocymiecTBiseTcs ¢ y4ETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHUKH, OWOJOTUM, XUMUH,
reorpadyu U TEXHOJIOTHH.

MesicnpeOmemmuvie noHaAmMuUA, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYYHO20 NO3ZHAHUA:
SBIIEHUE, Hay4YHBIH (hakT, rumores3a, (Qu3nMdeckas BeIMYWHA, 3aKOH, TEOpHs, HaOIIOJCHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIbHbIE
npuOopsl, nudposas 1adbopaTopus.

Mamemamuka: penieHre cUCTeMbl ypaBHeHHUH. Tpuronomerpuieckne QyHKIIMU: CHHYC,
KOCHUHYC, TAQHI€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO. BekTopsl M HX
MPOEKIIMA Ha OCU KOOpAMHAT, CIOKE€HUE BEKTOpOB. [Ipou3BonHbIE 37eMEHTapHBIX (DYHKLIHH.
[Tpu3Haky no100us TPEYroIbHUKOB, OIPEEICHNE TUIOMIAIU TUIOCKUX GUryp U 00bEMa Tel.

buonozua: >nektpudeckuie SBICHHUS B JKUBOM MpUpOJE, KOleOaTeNbHbIE IBIKEHUS B
)KUBOW  TIPUPOJIEC,  DKOJOTMYECKHE  PUCKU  TPU  TMPOU3BOACTBE  AIIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY’Kalolled Cpeapl, yJIbTpa3ByKOBas JAMAarHOCTUKA B
MEIUIIMHE, ONTHYECKUE SIBJICHUS B )KUBOU TIPUPOJIE.

Xumua: cTpoeHHWE aTOMOB M MOJEKYJ, KpUCTaUIMuecKas CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

T'eozpagpusa: marHUTHBIC TIOJIFOCA 3E€MJTH, 3aJIC)KH MarHUTHBIX Py, GoTochEMKa 3eMHOM
MMOBEPXHOCTH, cericmorpad.

Texnonozusa: NpUMEHEHHE TMOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTPOIBUTATEIb
Sxobu, reHepaTop TMEPEeMEHHOTO TOKAa, WHAYKIIMOHHAs Tiedb, JIMHHUH DSJEKTporiepenad,
3JICKTPOJIBUTATENb, paaap, paauonpuéMHUK, TelIeBu3op, aHTeHHa, Tenedon, CBY-meus,



yIABTPa3BYKOBasl [IMAarHOCTUKAa B TEXHHUKE, IPOCKIUOHHBIA ammapar, BOJIOKOHHAs OITHKa,
coJHeyHast OaTapesi, CIIyTHUKOBBIC IPUEMHHKH, S€pHAs YHEPTeTUKA U HKOJIOTUIECKUE ACTIEKThHI
€€ pa3BUTHS.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/bTaThl OCBOCHUs yuyeOHOro mpeamera «DU3uKay J0JKHBI OTpaXaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
NO3UIMEH JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM POCCHUHCKOro  0OIIecTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHOMN eI TeIbHOCTH, B TOM YUCIIE B YACTHU:

rPaKIAHCKOI0 BOCIIMTAHMSA:

e Cc(hOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLUU OOYyYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIr0 0OIIECTBa;

® [IPUHATHE TPAJAULMOHHBIX OOIIEUYETOBEUECKUX I'YMAHUCTUYECKUX U JEMOKPAaTUYECKUX
IIEHHOCTEI;

® TOTOBHOCTbh BECTH COBMECTHYIO J€STEIbHOCTh B MHTEpECAX I'Pa)/JaHCKOro oOlIecTBa,
y4acTBOBAaTh B CAMOYIIPaBJIEHUH B 00pa30BaTeIbHON OpraHU3aluy;

® yMEHHE B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKLIMSAMHU U Ha3HAUEHUEM;

® TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOM AECATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHNSA:

e c(pOpMHPOBAHHOCTH POCCUNCKOM Ipa’kJaHCKON MJIEHTUYHOCTH, NaTPUOTH3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHHUSM POCCHMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEICHHUS;

® CINOCOOHOCTh OLIEHMBAaTh CHUTyallMI0 W TNPUHUMAThb OCO3HAHHBIE pEIlIeHUs,
OPUEHTHUPYICh HA MOpPAJIbHO-HPAaBCTBEHHBbIE HOPMBI M ILIEHHOCTH, B TOM 4HCIE B
JESATENIBHOCTH YUYEHOTO;

® 0CO3HaHME JMYHOTO BKJaJa B IOCTPOEHUE YCTOHUNBOTO OYy/IyIIEro.

ICTETHYECKOT0 BOCTIMTAHMA:

® DOCTETMYECKOE OTHOLIEHHME K MHpPY, BKJIHOYAs 3CTETUKY HAy4yHOIO TBOPYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIUTAHMSA:

e UHTEpeC K pa3lIuyHbIM cepam MpodecCHOHATBHOW AEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymymei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIEC KU3HEHHBIC IIIAHBI,

® TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH (U3UKU
Ha IIPOTSKEHUU BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:



c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TJ00AILHOTO XapakTepa
9KOJIOTUYECKUX MPpOo0dIIeM;

IUIAaHUPOBAHKUE U OCYIIECTBIIEHUE JICHCTBUI B OKpY’Karollel cpejie Ha OCHOBE 3HAHUs
1eJiel YCTOHYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre OIbITa JEATEIbHOCTU SKOJIOTMYECKON HalpaBiICHHOCTH Ha OCHOBE
UMEOIUXCs 3HaHUH 10 (pU3HKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH [eATeNIbHOCTH, TOTOBHOCTh B IPOLECCE H3YUCHHS
(GU3UKKM  OCYIIECTBIIATh  MPOEKTHYIO W HMCCIIEJOBATENBCKYIO  JESTEIBHOCTD
WHIUBHIyaJIHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble oruueckue AeiicTBUs:

CaMOCTOSTEeNbHO (OPMYIUPOBATh U aKTyaIM3UPOBATh MpPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATh LENH NeSTeIbHOCTH, 331aBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS,
BBISBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B paccMaTpUBaeMbIX (PU3UUECKHX
SABJICHUSIX;

pa3pabaTeiBaTh IUIAaH peHIEHWs TpoOlieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepHalbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JACSITEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OIICHUBATh PUCKH MOCIECACTBUH JCATEIHHOCTH;

KOOPJMHHUPOBATh M BBIOJHATE PabOTy B YCIOBUSX pEaTbHOrO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble ucciaenoBaTelbCKUe AeiicTBUS .

BJIAJICTh HAYYHOH TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHATUAMU U METOaMHU (pU3HUECKON
HaYKU;

BJIAJETh HAaBBIKAMH Yy4eOHO-HCCIIEOBATENIbCKOM M TPOEKTHOM JEATeNIbHOCTH B
ob0nactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY IIOMCKY
METOIOB peUIeHUs 3aJady (U3MYECKOTO COJCpXkKaHUSA, NPUMEHEHUIO Pa3InYHbIX
METO/I0B TIO3HAHUS;

BJIAJICTh BUJAMU JICSITEIBHOCTH 0 MOJYYECHUIO HOBOT'O 3HAHHUS, €ro MHTEPIpeTaluy,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX CUTYallUsAX, B TOM YHCIIE PH
CO3JIaHUHU Y4EOHBIX MTPOCKTOB B 00J1aCTH (DU3UKH;

BBISBIISATh MTPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3a7ady, BbIIBUTATH
TUNoTe3y €€ pelIeHus, HaxXxoIuUThb AapryMeHThl JUIsl JIOKa3aTeIbCTBA CBOMX
YTBEP)KJICHHM, 3371aBaTh MapaMeTPbl U KPUTEPUH PELLICHMS;

aHAJM3UPOBATh IOJYYEHHbIE B XOJ€ PpEIICHUs 3alaud pPe3ysbTaTbl, KPUTHUYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;



CTaBUTH U POPMYIHPOBATH COOCTBEHHBIEC 33]a4i B 00pa30BATEIbHON NEATENLHOCTH, B
TOM YHCJIC TP U3YUCHHUH (DUBUKH;

JIaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OLIEHHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTHUYECKYIO 00JIACTh KU3HECSITCIHHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TOIXObl U PEIICHHUS,

CTaBHUTh NPOOJIEMBI M 33]]a4H, TOMYCKAIOIINE aTbTCPHATUBHBIC PEIICHHUS.

Pabora ¢ unopmanmeii:

BJAJICTh HABBIKAMHU TMOJY4YeHHS HHpOpManuu (PHU3UYECKOrO COJCp)KaHUsA U3
NUCTOYHUKOB paSHLIX THUIIOB, CaMOCTOATCIBHO OCYIHGCTBHﬂTB IIOUCK, aHallu3,
CHUCTEMATH3allMI0 M HHTEPHpPETaldio HMH(DOPMALMKU pa3jIMYHbIX BHIOB H (GOpM
IPEICTaBJICHHUS,

OIICHMBATh JJOCTOBEPHOCTh MH(OPMAIIHH;

HUCITIOJIB30BAThH CpCIICTBa I/IHq)OpMaIII/IOHHI)IX u KOMMYHI/IKaIII/IOHHBIX TCXHOJIOFI/If/'I B
pCLICHHMH KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX W OPraHU3AlMOHHBIX 33a1ad C
coOroficHMeM TpPeOOBaHUH  APrOHOMHUKHM, TEXHHUKH O€30IIaCHOCTH, TI'MTHUCHBI,
pecypcocOepekeHusi, MPaBOBBIX M OTHYECKUX HOPM, HOPM HH(DOPMAIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MYECKOTO COJCpKAHWSA B PA3IMYHBIX (opMmarax ¢ ydETom
Ha3HAYCHUS WHPOPMALMU U I1EIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
MIPEJICTABICHUS U BU3YyATH3aIIH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelcTBUA:

OCYIIECTBIISTH OOIICHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JNEATEIHHOCTH;
pacro3HaBaTh MPEANOCHIIKYA KOHMIUKTHBIX CUTYAIlH U CMSATYATh KOH(IUKTHI;
Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAILHON pabOTHI,
BBIOMPATh TEMATUKY U METOJIBI COBMECTHBIX JIEUCTBHI C YUETOM OOIIMX MHTEPECOB U
BO3MOXHOCTEN Ka)J0r0o WIeHa KOJUIEKTUBA;

MPUHUMATh 1€ COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBAaTH M KOOPJIWHHPOBATH
JEUCTBUSA MO €€ JOCTHUKEHUIO: COCTABJATH IUIAH JACHUCTBHUM, pacupenensaTh pOiU C
y49€TOM MHEHHI YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOUW pabOTHI;

OIICHMBATh KadeCTBO CBOErO BKJIAJa M Ka)XJOTO YYaCTHUKA KOMAHIbI B OOIIWi
pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeyaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UAEH C MO3ULHUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATETHMUECKOE IIOBEAEHUE B PA3JIMYHBIX CUTYyalUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPaKEHHE, OBITH MHUITMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITEIIbHO OCYIIECTBIIATH MO3HABATEIBHYIO JACATEIHHOCTh B 00JaCTH (DU3UKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSTCIIBHO COCTABJIATH IIJIAH pemeHI/m paC‘IéTHBIX U Ka4CCTBCHHBIX 3aJa4, IIJIaH
BBITIOJTHEHUS MTPAKTUYECKOW PabOThl ¢ YUETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEN U MPENOYTEHUM;



J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
peleHue;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMUPOBAHHMIO W TPOSIBIICHUIO JPYAWIMH B 00IacTH (PHU3UKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B AESATEIbHOCTD, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HABBIKAMH IIO3HABATEILHOW pPE(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUM U MBICIUTENIBHBIX POLECCOB, UX PE3YyIbTATOB U OCHOBAHU;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELIEHUS 110 UX CHI)KEHUIO;
IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
IPUHUMATH ce0sl, TIOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJISL
YPOBHSI CpeHEero oo1iero oopa3oBaHus y 00y4YarOImMUXCs COBEPIICHCTBYETCS] SMOIIMOHATBHBIN
WHTEJJIEKT, MPEANoIaraonuii chopMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOLIET0 CHOCOOHOCTh IOHMMAaThb CBOE 3MOIMOHAIBLHOE
COCTOSIHUE, BUJETb HAINpaBlIE€HHUs Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBHOU cdepshl,
OBITH YBEpEHHBIM B ce0e;

CaMOpETYJIMPOBaHMs,  BKIIOYAIOUIETO  CaMOKOHTPOJb,  YMEHHME  IIPUHUMATh
OTBETCTBEHHOCTh 32 CBOE  IOBEJEHHE, CIOCOOHOCTh  aJalTUPOBaThC K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTHMBAIMM, BKIIOYAIOIIEH CTPEMIIEHHE K JOCTHKEHUIO LIEJIM U YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE IEWCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;
SMIATHH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHUE JAPYTHUX,
YUUTHIBaTh €ro MpU OCYIIECTBIECHUU OOILIEHUS, CIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaWBaTh OTHOIIEHUS C
JPYTUMH JIIOABMHU, 3200THTHCS, POSIBIISATH MHTEPEC U pa3peIIaTh KOH(DIUKTHI.

ITPEJMETHBIE PE3VYJIBTATEI

K xonmy oOydenus B 10 knacce npenIMeTHbIC pE3yNbTaThl Ha YIIIYOJEHHOM YPOBHE JTOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

NOHUMATh pPOJIb (U3UKH B HKOHOMHYECKOH, TEXHOJIOTUYECKOH, 3KOJIOTMYECKOH,
COIMAJIbHOM M 3THYECKOHN cdepax NesTEIbHOCTH YeNOBEKa, POIb M MECTO (DM3UKU B
COBPEMEHHOM HAay4YHOH KapTUHE MHpa, 3HAYEHUE ONUCATENbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTEIBHOM M MPOrHOCTUYECKON (PYHKIMH (uzndeckoit



TEOPUU — MEXaHUKU, MOJIEKYJSIPHOM (U3MKH U TEPMOJUHAMHUKHU, POJIb (PUINYECKOM
TeOpuHu B (POPMUPOBAHHUHU MPEICTABICHHUIA O PU3NICCKON KAPTUHE MHUPA;

pa3ianyaTh YCIOBUS NPUMEHUMOCTH Mojened (u3M4eckux Tel U IMPOILECcCOB
(sIBJICHUI): MHEPIMATIbHAS CUCTEMa OTCUYETa, aOCONIIOTHO TBEPIOE TEJIO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBW)KEHHE, CBOOOJHOE TMaJeHue, aOCOJITHO yIrpyras
nedopmarusi, aOCOMOTHO YIPYroe u aOCOJIOTHO HEYNPYroe CTOJKHOBEHUS, MOJENIU
rasza, *XUJAKOCTH M TBEPAOTO (KPUCTALNIMYECKOIO) Teja, MICAIbHBIM ra3, TOUYECYHBIN
3apsizl, OMHOPOJHOE NIEKTPUUECKOE I10JIE;

pa3nu4dath yciaoBHs (TpaHUIBl, 00JacTH) NTPUMEHUMOCTH (DU3MYECKHX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
MCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

AQHAJM3UPOBATh W OOBACHATH MEXaHUYECKHME TIPOLIECCHl W SIBICHUS, HCIIOIb3YS
OCHOBHBIC TIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIHHOCTh MEXaHHYECKOTO
IBUXKEHHS, (OpMYJIbl KHHEMAaTUKH PAaBHOYCKOPEHHOTO IBMXKEHHSI, MPeoOpa3OBaHUS
lanuness nans  CKOPOCTH M TMepeMelieHus, 3akoHbl HblOTOHA, MPUHIUI
OTHOCUTENbHOCTH [anuiies, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXpPaHEHUS
UMIyIbCA M MEXaHWYECKOM DOHEpPruu, CBs3b pabOThl CHUIIBI C HU3MEHEHUEM
MEXaHMYECKOM DSHEpPruu, YCJIOBHs paBHOBECUS TBEPIOTO Tena), IMPU ITOM
UCIIOJIb30BaTh ~ MaTEMAaTUYECKOE  BBIPAKEHHE  3aKOHOB, YKa3blBaTh  YCIOBUS
MIPUMEHUMOCTH (PU3UUYECKHUX 3aKOHOB: MpeoOpa3zoBanuii ['anumes, BTOpOro u TPEThETO
3aKkOHOB HbIOTOHA, 3aKOHOB COXpPAaHEHMs UMITYJIbCA U MEXAHUYECKON SHEPIuH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AHAIM3UPOBATh U OOBSACHATH TEIIOBBIE MPOIECCHl M SIBICHUS, HCIOIb3Ys] OCHOBHBIE
nonoxkenuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOAMHAMUKH (CBA3b
JIaBJICHUS HUJICATBHOTO ra3a co CPeIHENH KHHETUYECKON SHEPruel TEMIOBOTO IBUKEHHUS
U KOHIIEHTpallMe €ro MOJIeKyJ, CBsI3b TEMIIepaTypbl BEIIeCTBa CO CpeaHel
KMHETUYECKOM DJHEpruer TEeIIOBOTO JBHWXKEHHS €ro 4YacTHll, CBA3b JaBIEHUSA
UJeaNbHOrO Ta3a C KOHLEHTpaluuMed MOJEKYJI M €ro TeMIepaTypou, ypaBHEHUE
MenneneeBa—Knanelipona, nepBbli 3aKOH TEPMOJAWHAMMKHU, 3aKOH COXPaHEHUS
SHEPTUM B TEIUIOBBIX TpOIleccax), MPU HSTOM MCIOJB30BaTh MaTEeMaTUYECKOe
BBIPOKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUSl NMPUMEHMMOCTU ypaBHeHUs MeHpeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DIIGKTPUYECKHE SBIICHUS, WCIONb3yS OCHOBHBIE
MTOJIOKEHHUS M 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXPAHEHHS AJIEKTPUIECKOTO 3apsa,
3akoH  KynoHa, TOTEHIMAIBHOCTH  DJIEKTPOCTATHYECKOTO  TOJS,  MPUHIIUI
CYNEPIIO3UINHN DJIEKTPUYECKUX IOJIEH, MPU ITOM YKa3blBas yCIOBUS MPUMEHHUMOCTHU
3akoHa KynoHa, a Take NpaKTUYECKH BaKHbIE COOTHOIICHMS: 3aKOoHbl Oma st
y4acTKa LeNu U JAJI1 3aMKHYTOM 3JIEKTpUUECKOU 11enH, 3akoH J[xoyna—JIenua, npaBuia
Kupxroda, 3akonsr dapajes ais 371eKTpon3a);

OMHCHIBATh (DU3MUECKUE MPOILECCHl M SBJICHHUSI, HCIIONB3ysS BEIUYUHBL: IEPEMEIICHNUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€da U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHJIbI, 1ABJICHHE,
MOTCHIMATbHAS JHEPrusi, KWHETHYECKas HSHEpPrusi, MeXaHWdeckas dSHeprus, padora
CUJIbI, IEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHUJIa TSIKECTH, CHUJIa YNPYTrOCTH, CHIIA
TPEHUSI, MOIITHOCTh, SHEPTHS B3aUMOACHCTBUS Tela ¢ 3eMiIéi BOIM3U €€ TOBEPXHOCTH,
SHEeprusi ympyroi pgegopmainu MPYXKUHBL, KOJIWYECTBO TEIJIOTHI, a0COJIOTHAs
TeMIeparypa Tena, paboTra B TEPMOJIWHAMHUKE, BHYTPEHHSS OSHEPTUs HJICATHHOTO



OJIHOATOMHOTO Ta3a, paboTa HJealbHOIrO ra3a, OTHOCHTENIbHAs BIIAXKHOCTh BO3]yXa,
KII[I waeanbHOro TEIUIOBOIO JIBUTAaTENsl; JJIEKTPUYECKOE TI0JI€, HANPSKEHHOCTh
AEKTPUYECKOT0 II0JIA, HANPSHKEHHOCTh IOJII TOYEYHOIO 3apsia WU 3apsyKEHHOI'O
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIUAN 3JEKTPOCTATUYECKOr0 MOJIsA, Pa3HOCTh
MIOTEHIMAJIOB, 3JIEKTPOABUKYILAs CHJIA, CUJA TOKA, HAIPSIKEHUE, MOIIHOCTh TOKa,
NEKTPUYECKasi EMKOCTh IIJIOCKOTO KOHIEHCATOpa, CONPOTHBIICHUE YYacTKa LENH C
IIOCJICIOBATEIbHBIM M MApPAJUICJIIBHBIM  COCAMHEHUEM  PE3UCTOPOB,  DHEPrUsd
3JIEKTPUYECKOTO MOJIS KOHJIEHCATOPA;

OOBSICHATH  OCOOEHHOCTH TPOTEKAaHHWS (PU3MYECKUX  SBICHUN: MEXaHHYECKOE
JBWKEHHUE, TEIUIOBOE JBMIKEHHWE 4YacTHUI] BEIIEeCTBa, TEIUIOBOE pPaBHOBECHE,
OpOyHOBCKOE JBIKEHHE, MU PY3Hs, HCTapeHHe, KUIIEHUEe 1 KOHICHC AU, TUIABICHUE
U KpUCTAUIM3alMs, HANPABICHHOCTb  TEIUIONIEpEAAud,  JJIEKTpU3auus  Tell,
SKBUIIOTEHIIMAIBHOCTh IIOBEPXHOCTH 3apsKEHHOTO MPOBOAHUKA;

IIPOBOAMTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOM BEIMYMHBI OT JPYrou ¢
WCIIOJIb30BAHUEM TMPSIMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
dbukcupoBaTh pe3yabTaThl MOITYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4ETOM aOCONIOTHBIX IMOTPENIHOCTeH HW3MEPEHHM, IeNIaTh BBIBOABI 10
pe3yabpTaTaM UCCIEI0BAHUS;

MPOBOJNTHh KOCBCHHBIC HM3MEPCHUS (PUINYCCKUX BEIMYWH, TMPH ITOM BBIOMPATH
ONTUMAJbHBIA METOJ M3MEPEHHUs, OLEHUBaThb aOCOJIOTHBIE W OTHOCUTEJIbHbIE
MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOAUTH  ONBITBI IO TPOBEPKE MPEIJIOKEHHOW THUIIOTE3bl: I[UIAHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTANbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MIOJIyYEHHBIE PE3YJIbTAThl U JI€JIaTh BBIBOJ O CTATyCE MPEMIOKEHHON TUIIOTE3HI;
coOnrofath mpaBuia 0e30macHOro TpyJa IpH MPOBEIEHUU HCCIETOBAHHMNA B paMKax
y4eOHOro 3KCIIEpUMEHTA, MpaKkTUKymMa U y4eOHO-MCCIIEI0BAaTENbCKOW M MPOEKTHOM
JESTENIbHOCTH C MCHOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1aOOPaTOPHOIO
000pyI0BaHus;

pemaTth pacu€THhIE 3aJa4ud C SBHO 3aJaHHONM M HESIBHO 3aJaHHON (DU3UYECKOM
MOJIeJIbIO: HAa OCHOBAaHMM aHalIMW3a YCJIOBHs OOOCHOBBIBATH BBIOOp (u3MUecKon
MOJIeTIM, OTBEYarIeld TpeOOBaHUSAM 3a7aud, NPUMEHATh (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TMOCTYyJaThl (PU3MYECKUX TEOPUM MpH  HUCHOJIb30BAaHUU
MaTE€MaTUYeCKNX METOJIOB pEUIeHUs 3a4ad, IPOBOJAUTH pPACUYE€Thl HAa OCHOBAaHUHU
MMEIOLMUXCA JTaHHBIX, AHAIU3UPOBATH PE3YJIbTATBl M KOPPEKTUPOBATH METOJbI
pEeLIEHUs C YUYETOM IOJYYEHHBIX PE3YJIbTaTOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyIoIre MpUMEHEHUs 3HAHUI U3 Pa3HBIX Pa3JIesioB
Kypca (DM3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIa: BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYyXICHUW C OMOpPOMl Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3NYECKHUE SIBICHMUS,

HCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIUIIOB PaOOThHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHi;

AHAIM3UPOBATh M  OLIGHWBATh TIOCIEJICTBUS OBITOBOM H  TPOU3BOACTBCHHOMN
JeSITeTbHOCTH 4YeNlOBEeKa, CBS3aHHOW C (PU3MUECKUMH IPOLECCaMHU, C TO3UIHHA



3KOJIOTUYECKOMN 0€301acHOCTH, MPECTaBICHUI 0 palroOHATIBHOM
[IPUPOJIONOIb30BAaHUH, A TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIIsl TaTbHEHUIIIETO Pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

NPUMEHSATH pa3InyHble CIIOCOOBI PabOoThI ¢ HH(pOopMaHen (HPU3NIECKOTO CONEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(MOPMAIMOHHBIX  TEXHOJIOTUH, TMpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAIIMOHHBIE  TEXHOJOTMHM  JUISI  TOUCKA,
nepepabOTKM M TPEAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJISAPHOH HH(OpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalud WH(POPMALNU, IOJIYYEHHOH W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATh MOJydyaeMyt0 HH()OPMALIUIO U OILICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHMM, TaK W HAa OCHOBE aHaIu3a
UCTOYHUKA UH(POpMALUY;

MPOSIBJISATE OpPraHU3allMOHHBIE M [I03HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOIO
IpUOOPETEHUS] HOBBIX 3HAHWUW B TPOLECCE BBHINOJHEHHUS IPOEKTHBIX U Y4eOHO-
HCCJIEI0BATEIBCKUX pPadoT;

paboTaTh B IpYIIE C HUCIOJHEHUEM Pa3JIMYHbIX COLMAIBHBIX pPOJIEH, IUIAHUPOBATH
paboTy TIpymmbl, palMOHAIbHO PpACHPENEsATh JEATEIBHOCTh B HECTAHJAPTHBIX
CUTyalUAX, aJI€KBaTHO OLIEHUBATh BKJIAJl KaXKJOT0 U3 YYACTHUKOB I'PYIIbl B pELICHUE
paccMaTpuBaeMoii MPoOIEeMBbI;

NOPOSBIATE MOTHUBALMIO K Oynymed mnpodecCHOHATbHOM — JEATENBHOCTH IO
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonny oOyuenus B 11 knacce npeiMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

MOHUMATh pPOJIb (U3UKH B DKOHOMHYECKOW, TEXHOJOTHYECKOW, COLUUAIBHON U
THYECKON cdepax NesTeIbHOCTH YeJIOBEKa, POoJib U MEeCTO (PU3MKH B COBPEMEHHOMH
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHH B IIPAKTUYECKOM EATEIBHOCTH YEJIOBEKA U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Pa3BUTHH, 3HAUYEHHE  ONUCATEJIbHOM,
CHCTEMaTU3UPYIOLIEeH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYyHKIMH (uzndeckoit
TEOpUU — DIIEKTPOJAMHAMUKH, CHELHUAIBHON TEOpPUU OTHOCUTEIBHOCTU, KBAHTOBOM
¢uzuku, ponb puU3NYECKON Teopuu B (GOPMUPOBAHUHU MPEACTABICHUN O (HU3HUECKON
KapTUHE MHUpa, MeCTO (PU3MYEeCKOM KapTUHBI MHUpa B 0OIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O IIPUPOJE;

pa3iauyaTh YCIOBUS NPUMEHHMOCTH Mojened (u3MYeckux Tel U IPOILECcCOB
(ABNEHMIA): OIHOPOJHOE DIIEKTPUYECKOE U  OJHOPOJHOE MAarHUTHOE IO,
rapMOHUYECKHE KoyieOaHUs, MaTeMaTHUeCKUHl MAasTHUK, HICAIbHBIH Py XKUHHBINA
MasiTHUK, TAPMOHUYECKUE BOJIHBI, UJCAIbHBIN KOoieOaTeIbHbII KOHTYpP, TOHKAs JINH3a,
MOJIeJIel aToMa, aTOMHOTI'O s/Ipa ¥ KBAHTOBOW MOJIEININ CBETA;

paznuyaTh yclnoBUs (TpaHMIlBl, OOJACTH) NPUMEHUMOCTH (PU3MUECKHX 3aKOHOB,
MOHMMATh BceoOUIMil XxapakTep (QyHAAMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBATh U OOBACHATH AJIEKTPOMArHUTHBIE MPOLIECCHl U SBIEHHS, HCIOJIB3Ys
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl JJIEKTPOJUHAMMKM U CIELHMAIBHOM TeOopuUu
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia Amiepa, cuia
Jlopenua, 3aKOH »3JIEKTPOMArHUTHOW WHAYKUIUM, mpaBuio Jlenma, cBsizp DJIC
CaMOMHIYKLUU B DJIEMEHTE JJIEKTPUYECKOM L€ CO CKOPOCTBIO M3MEHEHUS CHJIBI
TOKA, MOCTYJIaThl CIIELUATIBbHON TEOpUN OTHOCUTEIBHOCTH DWHINTENHA);



AHATM3UPOBATH U OOBSACHSATH KBAHTOBBIE MIPOIIECCHI U SIBJICHUS, UCIIONB3YS TOJIOKEHUS
KBaHTOBOW (u3uku (ypaBHeHHe OiHITEHHA 11 doTodPderra, mepBelii U BTOPOU
MoCTyJIaThl bopa, MpUHIIUIT COOTHOIICHUsT HeomnpeaenénHocTel [ eiizenOepra, 3aKOHBI
COXPaHEHHUS 3apsIOBOTO M MacCOBOTO YHCEN U YHEPTUU B SJEPHBIX PEAKIUAX, 3aKOH
paIMoaKTUBHOTO pacraja);

OMHCHIBATh (PU3UYECKHE MPOIIECCHI U SIBICHUS, UCIIOJIb3Ys BEIMYMHBI: HAMPSHKEHHOCTH
ANEKTPUYECKOTO  TOJIS, MOTEHIMAl  DJIEKTPOCTATUYEeCKOTO  TOJsI,  Pa3HOCTh
MOTEHIIMAJIOB, 3JCKTPOJBUKYIAs CHJIa, WHIYKIMS MarHUTHOTO IIOJIs, MarHUTHBIN
MOTOK, CWiIa AMIiepa, WHIYKTHBHOCTb, JJICKTPOJBIDKYINAS CHJIA CAMOWHIYKIIHUH,
SHEPrusi MAarHAUTHOTO TOJISI MMPOBOJHUKA C TOKOM, PEISTUBUCTCKUN UMIYJLC, TOTHAS
SHEPrHs, SHEPTHUs MOKOsI CBOOOHOM YaCTHUIIbI, SHEPTUS M UMITYJIbC (POTOHA, MACCOBOE
YHCIIO0 M 3apsil Spa, SHEPTHUS CBSI3U SIIPa;

OOBSICHATE OCOOCHHOCTH TPOTCKaHHsS (PU3MUYECKUX SIBICHUH: O3JICKTPOMAarHUTHAs
WHIYKIIHS, CAMOMHIYKIIHS, Pe30HaHC, HHTepdepeHIns BOIH, Audpakius, Jucnepeus,
MOJTHOE BHYTPEHHEE oTpaxkeHue, (hoTtodnekrpuueckuid dddekr (hotorddekr), anbda-
u Oera-pacmanbl  sAep, TaMMa-H3IIydeHHE  siaep, (U3NYECKHe  MPHHIUIBI
CIIEKTPAIILHOTO aHAJIN3a U paboThI Jla3epa;

OTIPE/ICIIATh HANpPABICHUE HHIYKIIMM MArHUTHOTO TOJIS MPOBOJHHKA C TOKOM, CHJIBI
Awmmnepa u cuibl JlopeHa;

CTpOHUTh W300paKEHHE, CO3JaBaeMOC IUIOCKAM 3€pKajioM, TOHKOW JIMH30H, U
PacCUYHTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATAIOIINEe aCTPOHOMUYECKHE TOHATHS, TEOPUU U 3aKOHBI JJIs
aHanM3a W OOBICHEHUS (PU3NYECKUX TPOIECCOB, MPOUCXOAANMX B 3BE3MAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTHICCKOW CpeJe; JBWKCHUS HEOECHBIX Tell,
DBOJIIOINH 3BE31T U BecenenHo;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYCCKUX BEIUYHH C HUCIOJIH30BAHUEM
MPSIMBIX U3MEPESHHM, TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH Pe3yIbTaThI
MOJyYEHHOW 3aBUCHUMOCTH (HU3UYECKHMX BEIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM
a0CONIOTHBIX ~TOTPEIIHOCTeH WM3MEPEeHUU, [eNaTh BBIBOABI 1O pe3ylbTaTaM
WCCIIC/IOBAHHS,

MPOBOANTH KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYWH, TMPH ITOM BBIOHPATH
ONTHMAJBHBIA METOJ W3MEPCHHUs, OICHHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEpPEHU;

MPOBOJMTH  OIBITHI IO TPOBEPKE TMPEIJIOKEHHOW THUIOTE3bl:  ILIAHUPOBATH
DKCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAIU3UPOBATh
MOJTy4YeHHBIC PE3yJIbTAThl U I€TIaTh BBIBOJ O CTATyCE MPEAIOKEHHOM TUIOTE3bl;
OIKCHIBATH METOJIbI MOJIyUYCHHS HAYYHBIX aCTPOHOMHUECKUX 3HAHUIA,

coOrofaTh mpaBuiia 0e30MacHOro TpyJda NpPH MPOBEICHUU HWCCIICOBAHHNA B paMKax
yu4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
JESITETHHOCTH C HWCIOJh30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB M JIaOOPAaTOPHOTO
000opyI0BaHNUS;

pemath pacy€THBIC 3aladyd C SIBHO 3aJaHHOM W HESBHO 3aJlaHHON (PU3HUECKOU
MOJICNIbIO: Ha OCHOBAaHMHM aHAIHW3a YCIOBHS BBIOMpATh (U3NYECKUE MOJIEIH,
OTBEUAIOIUe TPEOOBAHUSAM 33/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNIaThl (PU3NYECKUX TEOPUN TPH HWCIOIH30BAHUM MATEMaTHYECKUX METO/I0B



pelleHus 3anad, MNPOBOAUTH pPAcu€Thl HAa OCHOBAHMM MMEIOIIMXCS JAHHBIX,
AQHAIN3UPOBATh PE3YJAbTAaThl M KOPPEKTUPOBATb METOJbl PEUIEHUS C Y4ETOM
IIOJIyYEHHBIX PE3Yy/IbTATOB;

pemarh KaueCTBEHHbIEC 337a4l, TpeOyroImue MpUMEHEHHUS 3HAaHUN U3 Pa3HBIX pa3/ieiioB
Kypca (QU3MKH, a TaKKe MHTErpalMd 3HAHUM U3 APYrHMX NPEeAMETOB €CTECTBEHHO-
HAy4yHOI'0 IIMKJA: BBICTpauBaTh JIOTMYECKYIO LIENIOYKY PACCYKICHHWM C OIOpOM Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUSA [Vl OOBSACHEHHS OCHOBHBIX NMPUHLUIIOB paOOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUUYECKUX MPOIECCOB;
IPUBOANUTH IPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOLIEr0 MHpA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHATM3UPOBaTh W  OLEHUBATh TIOCIEACTBHA OBITOBOW W  NPOU3BOACTBEHHOU
NeSITEIbHOCTH 4YeNlOBEeKa, CBSA3aHHOW C (PU3MUECKUMH IPOLECCaMu, C MO3ULMH
9KOJIOTMYECKON 0€3011aCHOCTH, IIpEICTaBICHUN 0 paloOHaIbHOM
[IPUPOJIONOIb30BAaHUH, @ TAaKXKE Pa3yMHOM HCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIUIsl TaTbHEHUIIIETO Pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

NPUMEHSTH pa3IMYHbIe CIIOCOOBI PadOTHI ¢ MHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJOTHHA, TPH  ITOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJIOTMM Ul  IIOUCKa,
nepepabOTKH M TpeAbsBICHHUS Y4eOHOW M HaydHO-TIOMYJSpHOH HHMOpMAIUH,
CTPYKTYpPUPOBAaHHUS W MHTEpPHpeTaluud HHPOpMalMM, NOJYyYEHHOW U3 pPa3INnYHBIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJy4yaeMyt0 HH(OPMALIUIO U OILIEHUBATh €&
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHUM, TaK M Ha OCHOBE aHaIU3a
UCTOYHUKA HHPOpMaLIUY;

IPOSBIATE OPraHW3ALMOHHBIE M IIO3HABATEIIBHBIE YMEHHS CaMOCTOSITEIBHOTO
npuoOpeTeHUs] HOBBIX 3HAaHUM B TpoOLECCe BBHIMOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTaTh B IpyIIe C WCHOJIHEHHUEM pPAa3IMYHbIX COLHUAIBHBIX pOJIEH, IJIaHHMPOBAThH
paboTy TpYMIbI, palMOHAIBHO pacHpeleNsTh AesTeNbHOCTh B HECTaHJIAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXKIOrO M3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

NpOSBIATE MOTHBALMIO K Oynymed mnpodecCHOHATbHOM — JIEATENbHOCTH IO
CHEUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.
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4.2 S eKTpIYeCKHi TOK 24 anetpornbie ypoku POII https://resh.edu.ru,
matdopma AKmace https:// www.yaklass.ru/
Pemry ET'D ¢usuka https://phys-ege.sdamgia.ru/,
4.3 Toku B pa3mUYHBIX cCpeax 6 anetpornbie ypoku POII https://resh.edu.ru,
matdopma AKnace https:// www.yaklass.ru/
Hroro no paszneny 54

Paznea 5. PUSHUYECKUN MPAKTUKYM

5.1 du3nyeckuil NPakTUKYM 16

15

BupTtyanbsHbie 1abopaTtopHble paboThl,
BI/IpTyaJIBHBIe IIeMOHCTpaI_[I/II/I
https://efizika.ru/course/view.php?id=44

Hroro 1o pasneny 16



https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://efizika.ru/course/view.php?id=44

Pa3nes 6. UTorosoe nopropenne tem 10 kinacca

6.1 [ToBTOpEeHUE 9

Pemry EI'D ¢usuka https://phys-ege.sdamgia.ru/,
anerpornbie ypoku POIII https://resh.edu.ru,
matdopma SAKiace https:// www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB

17 1 1
[10 ITPOI'PAMME 0 0 >
11 KIIACC
KounyecTBo 4yacoB
Ne HaumenoBanue pa3jaeiioB JyekTpoHHBbIE (HU(PPOBBIE) 00pa3oBaTeIbHbIE
Kontpoabubie IlpakTuuyeckue
n/n U TeM NPOrpaMMmbl Bcero pecypcsbl
padoTsbI padoTbI
Pasznea 1. [loBTopenue Tem 10 kiacca
1.1 [ToBTOpEHME Pemry ET'D ¢usuka https://phys-ege.sdamgia.ru/,
3 anerponHsie ypoku PO https://resh.edu.ru,
mnatdopma AKimace https:// www.yaklass.ru/
Hroro no pazneny 3
Paznea 2. JIEKTPOJANHAMUKA
Pemry EI'D ¢usuka https://phys-ege.sdamgia.ru/,
2.1 MarHuTHOE ToJe 14 1 anerpornbie ypoku POII https://resh.edu.ru,
wiatgopma SAKiace https://www.yaklass.ru/
Pemry EI'D ¢usuka https://phys-ege.sdamgia.ru/,
2.2 igeKTp;h:arHHTHaﬂ 13 1 anerponHbie ypoku PO https://resh.edu.ru,
Ay wiatpopma SAKiace https://www.yaklass.ru/
Wroro no pazueny 27



https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/

Paznen 3. KOJIEBAHUSA U BOJIHBI

Pemry EI'D ¢usuka https://phys-ege.sdamgia.ru/,

3.1 MexaHudeckue KojieOaHus 10 anetpornbie ypoku POII https://resh.edu.ru,
wiatpopma SAKmacc https://www.yaklass.ru/
Pemry EI'D ¢usuka https://phys-ege.sdamgia.ru/,
C)
3.2 K;;;(gs;r:rHHTHHe 15 anetporHbie ypoku POIII https://resh.edu.ru,
matdopma SAKiace https:// www.yaklass.ru/
Pemry EI'D ¢usuka https://phys-ege.sdamgia.ru/,
M
3.3 CXAHIHCCIHE 1 10 anetponHbie ypoku POII https://resh.edu.ru,
AJIEKTPOMATrHUTHBIE BOJTHBI
wiardopma AKnace https://www.yaklass.ru/
Pemry EI'D ¢usuka https://phys-ege.sdamgia.ru/,
34 Onrtuka 25 anetpornbie ypoku POII https://resh.edu.ru,
wiardopma AKnace https://www.yaklass.ru/
Htoro no paznemny 60

Paznea 4. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

Pemry ET'D dusuka https://phys-ege.sdamgia.ru/,

4.1 Ocuossl CTO 5 anerponHsie ypoku PO https://resh.edu.ru,
mwiardopma AKnace https://www.yaklass.ru/
Hroro no pazgeny 5
Pa3znen 5. KBAHTOBAS ®U3UKA
. Pemry EI'D ¢dusuka https://phys-ege.sdamgia.ru/,
K -
5.1 OPHYCKYIAPHO-BOIHOBOR 15 anerpornbie ypoku POII https://resh.edu.ru,
Jyau3m
iatgopma SAKmacc https://www.yaklass.ru/
Pemry EI'D ¢dusuka https://phys-ege.sdamgia.ru/,
5.2 dwusnka aroma 5 anerpornbie ypoku POII https://resh.edu.ru,
wiardopma AKnace https://www.yaklass.ru/
5.3 ®du3rka aTOMHOTO S7pa U 5 Pemry EI'D dusuka https://phys-ege.sdamgia.ru/,



https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://phys-ege.sdamgia.ru/

SJICMCHTAPHBIX YaCTHUIL]

anetporHbie ypoku POII https://resh.edu.ru,
matdopma SAKiace https:// www.yaklass.ru/

Uroro no pazgeny

25

Paznen 6. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3NKHU

DeMEHTHI ACTPOHOMHH U

6.1
acTpou3uku

Hroro no pazneny

12 1

12

Pazgen 7. ®U3HUECKHIN MIPAKTUKYM

Pemry EI'D ¢usuka https://phys-ege.sdamgia.ru/,
anerpornbie ypoku POII https://resh.edu.ru,
mwiardopma AKnace https://www.yaklass.ru/

7.1 Pu3n4ecKuil NPAKTUKYM

16 16

Bupryansabie 1abopatopHbie paboTHl,
BUPTYQJIbHBIC JEMOHCTpALUA
https://efizika.ru/course/view.php?id=44

Hroro no pazneny

16

Paznen 8. OBOBIIAIOIIEE IOBTOPEHUE

Cucremaruzanus u
0000111eH1E TPEIMETHOTO
COJZCPpIKaHUA U OIIbITA

Pemry EI'D ¢dusuka https://phys-ege.sdamgia.ru/,

8.1 NESITebHOCTH, 15 1 anetpornbie ypoku POII https://resh.edu.ru,
npUOOPETEHHOTO TIPU mwiargopma SAKmacc https://www.yaklass.ru/
U3Y4YEeHUHU Kypca QU3UKU
10— 11 xnaccos

Hroro no pazneny 15
OBIIEE KOJIMYECTBO YACOB 170 7 16

[10 ITPOIT'PAMME



https://resh.edu.ru/
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/
https://efizika.ru/course/view.php?id=44
https://phys-ege.sdamgia.ru/
https://resh.edu.ru/

el N S

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

O®uszuka. MonekymnspHas ¢usuka. TepmogumHamuka, 10 kmacc/ Mskumes ['.41., CunsikoB
A.3., O61IecTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AkuirionepHoe 00111eCTBO
«3marenscTBO «lIpocBemenune»

®usuka. Ontuka. KBantoBas pusuka, 11 kmacc/ Mskumes I'.51., Cunskos A.3., O0miecTBoO
C OIpaHUYCHHON OTBETCTBEHHOCTHIO «J[PODAY; AxkumonepHoe obmecTBo «3maTenbeTBo
«ITpocBemenune»

®dwusuka. Dnekrponunamuka, 10-11 xraccel/ Msakumes I'.41., CunsikoB A.3., O0miecTBo ¢
OTpaHUYEHHON OTBEeTCTBEHHOCTHIO «J/IPODAY; AkimonepHoe oOmiecTBo «M3marenbcTBo
«IIpocBemenune»

MskumeB ['.51. ®usuka. 10 xmace: yde6. ans oOuieoOpa3oBar. yupekIeHUN C Mpui. Ha
AIIEKTPOHHOM HOcHTeNe: 0a30BbIi u nmpoduibHblil ypoBHu/I'.5l. Mskumes, b.b. Byxosies,
H.H. Crouxumii; mox pen. B.M. HukonaeBa, H.A. IlapdentbeBoii. - 20-¢ wusxk.. -
M.:IIpocsemienue, 2019. - 366¢.

MskumeB I'.S. @usuka. 11 kmacc: yueb. mig oOmeoOpa3oBar. yupeKIeHUH ¢ mpuil. Ha
AIIEKTPOHHOM HOcHTese: 0a30BbIi u npoduibHblil ypoBHu/I'.5l. Mskumes, b.b. Byxosies,
H.H. Crouxuii; mox pen. B.M. HuxonaeBa, H.A. IlapdentpeBoit. - 20-¢ wusxk.. -
M.:IIpocsemienue, 2019. - 399c¢.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

. Mapon A.E. ®uzuka 10 kmacc. Junaktuyeckue matepuansl/A.E. Mapon, E.A. MapoH. -

M.: lpoda. - 2014.-156¢.

3ab6otuH B. A. ®usuka : KOHTpOJIb 3HAaHUM, YMEHUH M HaBbIKOB ydammxcs 10—11 ki
o0uieoOpa3oBar. ydpexaeHuil : 0a30BbIl U Mpoduil. YpOBHHU : KH. Juid yuutens / B. A.
3a6otuH, B. H. Komuccapos. — M. : Ilpocsemienue, 2008. — 64 c.

[[unoB B.®. ®usmka : 10—11 xi1. : moypou. IUTAaHHUPOBAHUE: TOCOOME I YUHUTENeH
obmieoOpaszoBarenbHbix opranusanuii/B.®. luno — M. : [Ipocsemenue, 2013. — 128 c.
Mopnens cuHTE3a J1aOOpaTOpPHOrO MpakTHKyma 1Mo (U3MKe B MNPOPMIBHBIX Kilaccax ¢
BO3MOYKHOCTSIMU MS Excel, 10-11 KJacc, ITUIAKTHYECKUHI Marepuan

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/ - ypoku Poccuiickast Dnexrponnas [1Ikoa
https://phys-ege.sdamgia.ru/ - pemry EI'D ¢usuka

https://www.yaklass.ru/ - odyuaroras miardpopma SAKmacce
https://content.edsoo.ru/lab/subject/8/ - BupTyansHbie 1a00paTopHbIE PabOTHI



