2.1.10. ®epepasbHas pabouas nporpaMmma no yuednomy npeamery «@usuka» (0a30Bblil
YPOBEHB).
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®denepanbHas paboyas mporpaMma mo yueoOHomy npeamery «Dusnkay (6a30BbIi YPOBEHB )
(npenmetHast 061acTh «EcTeCTBEHHO-Hay4YHbIE IPEIMETHI») (Jajiee COOTBETCTBEHHO — Iporpamma
no ¢usuke, pU3MKa) BKIIOYAET NOSICHUTEIBHYIO 3aIIUCKY, COACp)KaHNEe 00yueHHsI, IUTaHUPYyEeMble
pe3yabTaThl OCBOEHUS MPOTPaMMBI IO (hU3HKE.

[osicHuTeNbHAS 3aMMCKa OTPayKaeT OOIIHE NN U 3a]]a9i U3y4eHHs (PU3UKH, XapaKTEPUCTUKY
TICUXOJIOTUYECKUX MPEANOCHIIOK K €r0 U3yYEHUI0 00YyJaIOUIMMHUCS, MECTO B CTPYKTYpE y4eOHOTO
IUIaHa, a TAKKe MOAX0/IbI K 0TOOPY COJIepKaHus, K ONPEAENIEHUIO IUTAHUPYEMBIX Pe3yIbTaTOB.

Conepxanrie 00y4eHHUS PaCKPBIBACT COJICPIKATEIIbHBIC JIMHUHU, KOTOPBIE MPEIIATafoTCs TSI
00513aTeILHOTO U3YYECHHS B KAXKJIOM KJIacCe Ha YPOBHE CpeJiHero o01ero oopasoBaHusl.

[Inanupyemble pe3ynbTaThl OCBOEHUS MPOTPaMMBbl IO (PU3HKE BKIHOYAIOT JTUYHOCTHBIE,
MeTanpeaMeTHbIE Pe3yIbTaThl 32 BECh NIEpr01 00yUeHHUsI Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, a TAKXKe MPEIMETHbIE TOCTHKEHUS 00yUaIoIerocs 3a Kaxabli roJ 00y4eHus.

TlosscuurenpHasd 3ammcKa.

[Tporpamma mo ¢u3mke 6a30BOTO YPOBHS HA YPOBHE CpeAHETO 0011ero 00pa3oBaHus pazpaboTana
Ha OCHOBE TIOJIO)KEHHUI M TpeOOBaHUM K Pe3yJIbTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTelIbHOM
nporpammel, npeactasieHHbIX B PI'OC COO, a Takxe ¢ yu€Tom denepanbHoi pabodeit
MIPOrpaMMbl BOCIIUTAHUS ¥ KOHLIETILIUYU TPEeroiaBaHus yueOHoro npeamera «Pusnka» B
00pasoBaTeNbHBIX opranu3anusax Poccutickoit denepanuu, peamu3yrnX OCHOBHbBIE
o0Opa3oBaTesIbHbIE TPOrPAMMBI.

Copep:xaHue porpaMMsl 1o (HU3HMKe HallpaBiIeHO HAa (JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHOM
KapTUHBI Mupa ody4aromuxcst 1011 kiaccoB npu oOyueHnH ux ¢pusrke Ha 6a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-/IeATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usnke cooTBeTCTBYET TpeOOBaHUAM
OI'OC COO Kk mIaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METAMPEAMETHBIM PE3YJIbTaTaM
oOyueHus, a TaK)Ke yYUTHIBAET HEOOXOIUMOCTD PeaTu3allii MEXIPEIMETHBIX CBA3CH (PU3UKHU C
€CTECTBEHHO-HAYYHbIMU y4eOHBIMU MpeaMeTaMu. B Hell onpeaenstoTcs OCHOBHBIE LIETH U3yYSHHUS
(bu3MKN Ha YpOBHE CpeHEro 001iero 0opa3oBaHusl, IIaHUPYEMbIE Pe3YJIbTaThl OCBOCHUS Kypca
(U3MKY: INYHOCTHBIC, METANPEIMETHBIE, MPEAMETHBIE (Ha 6a30BOM YpPOBHE).

[IporpamMma no gu3uke BKIIOYACT:

HnaHpreMme PE3YyJIbTAaThl OCBOCHUS KypCa (I)I/ISI/IKI/I Ha 0a30BOM YPOBHE, B TOM YHCJIC IIPEAMCTHBIC
PE3YyIbTATHI 110 T'OJaM 06y‘IeHI/I}I;

COI[ep)KaHI/IC yqe6H0r0 npeameTa «®u3ukKa» 1mo rogaMm O6yLICHI/I$I;

ITporpamma no ¢uzuke MOKeT OBbITh MCIIOJIb30BaHA YUUTEIIMHU KaK OCHOBA JJIsl COCTABJICHUS CBOMX
pabouux nporpamm. ITpu paspabotke paboueii mporpaMmbl B TEMaTHUECKOM TUIAHUPOBAHUU
JIOJKHBI OBITh YUTEHBI BO3MOKHOCTH MCIIOJIb30BaHUS SJIEKTPOHHBIX (LU(PPOBBIX) 00pa30BaTENbHBIX
pecypcoB, SBIISIOLUIMXCS YUeOHO-METOANYECKUMHU MaTepUaiaMu (MyJIbTUMEIUIHbBIE TPOTPaMMBI,
AJIEKTPOHHBIE YUEOHUKH U 33JJaYHUKH, SIEKTPOHHbIE OMOIMOTEKH, BUPTYyalIbHbIE J1abopaTopuu,
UTPOBBIE MPOrPAMMBbI, KOJUIEKLIUHU IU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATHU3YIOIIUMHU



JUOAKTUYCCKUE BO3ZMOXKHOCTHU I/IH(bOpMaI_[I/IOHHO'KOMMYHI/IKaI_[I/IOHHBIX TCXHOJIOFI/Iﬁ, COACPIKAaHUC
KOTOPBIX COOTBETCTBYET 3aKOHOAATEIHCTBY 00 00pa3oBaHUM.

[IporpamMma 1o Gpu3uK nperoCcTaBiIIeT BO3SMOKHOCTD JUIsl peaIu3alii pa3IMuHbIX METOIMUYECKUX
MOJIXOZ0B K OpraHu3anuu o0y4deHus GU3nKe Ipu YCIOBUU COXPaHEHUS 0053aTEIbHON YacTH
coJiepKaHus Kypca.

®du3rkKa Kak Hayka o HanboJiee 00IIMX 3aKOHAX IPUPO/IbL, BHICTYIIAs B KaUECTBE Y4eOHOTO
IIpeIMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBII BKJIa/l B CUCTEMY 3HAHUI 00 OKpPY>KaIOLIEM MUDE.
IkonpHBINA Kype (PU3UKH — CHCTEMOOOPA3YIOIIMM ISl €CTECTBEHHO-HAYUHBIX YUE€OHBIX IPEAMETOB,
MTOCKOJIbKY (PM3NYECKHE 3aKOHBI JISKAT B OCHOBE MPOLIECCOB U SBJICHUI, N3y4aeMbIX XUMHEH,
ounosorueit, pusnueckoi reorpadueit u actpoHomueit. Mcnosib3oBaHne U aKTUBHOE TPUMEHEHNE
(bu3nuecKuX 3HaAHUM OIpeieNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B chepe
SHEPreTHKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, MOJyYEHHs] HOBBIX MaT€pPHAJIOB C 3a/laHHBIMU
cBoiicTBamMu U apyrux. M3yduenue pu3nku BHOCUT OCHOBHOM BKJIa B (GOpMHUPOBAHHME €CTECTBEHHO -
Hay4YHOU KapTHUHBI MHpa 00yJaromuxcs, B GOpMUPOBAHUE YMEHHUI MPUMEHSATh HAYYHBIH METO/1
MO3HAHUS MPY BHINOJIHEHUH UMU y4eOHBIX UCCIIEIOBAaHUM.

B ocHOBY Kypca (u3uKH 1715 YpOBHSI CpeAHEro 001Iero o0pa3oBaHus MOJI0XKEH P UIeH, KOTopble
MOHO pacCMaTpuBaTh KaK IMPHUHIOUIILI €TI0 ITOCTPOCHUS.

Wnes nenoctHoCTH. B COOTBETCTBHHM € HEW KypC SIBIISICTCS IOTHYECKU 3aBEPIIEHHBIM, OH COJICPKHT
MaTepHuall U3 BCeX pa3esioB (PU3HMKH, BKIFOYAET KaK BOMPOCH KIIACCHYECKOH, TaK U COBPEMEHHOU
bu3uKH.

Wnes renepanuzanuu. B cooTBeTCTBUY C HEell MaTepuan Kypca pu3nku o0beTuHEH BOKPYT
¢buznueckux teopuil. Beqymum B kypce siBisiercs popMupoBaHUe MPEICTaBICHUN O CTPYKTYPHBIX
YPOBHSX MaTepuH, BEIIECTBE U MOJIE.

I/Illeﬂ T'YMaHHUTapHu3aluu. Peanmaunﬂ HUJICHU ITpeAIojaracT UCIoJIb30BaHUE I'YMaHUTAPHOI'O
IIOTCHOMAaJIa (l)PI3PI‘ICCKOI>'I HAayYKH, OCMBICJIICHUEC CBA3H Pa3BUTHUA (1)I/ISI/IKI/I C pa3sBUTHEM O6H.[€CTBa, a
TaKXX€ ¢ MUPOBO33PCHUYCCKUMHU, HPABCTBEHHBIMU M SKOJIOTHYCCKUMU Hp06HeMaMI/I.

Unes HpHKﬂaﬂHOﬁ HaIIpaBJICHHOCTHU. Kpr (I)I/ISI/IKI/I npeanoyjaract 3HakoOMCTBO € IIMPOKUM KPyrom
TCXHHUYCCKHUX U TCXHOJIOTNYCCKHX HpI/IJ'IO)KeHI/Iﬁ HU3Y4YCHHBIX TCOpI/Iﬁ K 3aKOHOB.

Wnes sxonoru3amuu peaIM3yeTCAa MTOCPEACTBOM BBEACHUS 3JICMCHTOB COACPIKAHN, MOCBSIIEHHBIX
3KOJIOTH4YC€CKHUM HpO6J'ICMaM COBPEMCHHOCTH, KOTOPLIC CBA3aHbI C Pa3BUTUEM TCXHHUKH U
TCXHOHOFHﬁ, a TaKKC 06CY)K,I[€HI/I$I npo6neM PauOHAJIbHOI'O ITPUPOJOIIOJIB30BAHUS U
9KOJIOTUYECKOM 0€301aCHOCTH.

CTepKHEBBIMH JIEMEHTaMH Kypca (pU3HKH Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus SBISIOTCS
¢busnveckue Teopun (GopMUPOBAHUE MPEACTABICHHUN O CTPYKTYPE MOCTPOCHHUSI (PU3UIECKOM
TeopuH, posid HyHAaAMEHTAIBHBIX 3aKOHOB M ITPHUHITUIIOB B COBPEMEHHBIX MPEICTABICHUSIX O
MPHUPOJIC, TPAHKIIAX TPUMEHUMOCTH TEOPH, JJIsl OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U
MIPOLIECCOB).

CHCTCMHO-Z{CHTCJ’ILHOCTHHﬁ noaxona B Kypce (I)I/ISI/IKI/I PCATNU3YCTCA IIPEIKAC BCCTO 3a CUéT
OopraHu3anuun BKCHepHMCHTaHBHOﬁ JACATCIIbHOCTHU o6yqa}0mnxcsi. I[J'IH 0a30BOro YPOBH: KypcCa



(U3UKH — 3TO UCTIOJIb30BAaHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
1a00paTOPHBIX PadOT, KOTOPBIE B MPOTpaMMe 10 GU3HKe 0ObEANHEHBI B OOIIUI CIMCOK
YYCHMUYECKUX MPAKTUUECKUX paboT. Brienenue B yka3aHHOM IepedHe JIabopaTOpHBIX padoT,
MMPOBOAMMBIX IJId KOHTPOJIA U OUCHKH, OCYIICCTBIIACTCA YHAaCTHUKAMU O6pa30BaT€JII)HOFO
IpoLecca UcXo/i U3 0COOEHHOCTEH TIaHMPOBAaHUS U OCHaIleHUs kabuHeTta ¢pusuku. [Ipu satom
o0ecrieuynBaeTCs OBJIAICHUE 00YYaIOIIUMUCS YMEHHUSIMHA TPOBOIUTH KOCBEHHBIE U3MEPEHUS,
Hccie10BaHuA 3aBHCHUMOCTEH (1)I/ISI/I‘I€CKI/IX BCJIMYHMH U MOCTAHOBKY OIIBITOB I1O0 IIPOBCPKE
MMPCATOKCHHBIX TUIIOTEC3.

Pemenne pacuéTHBIX U KaUECTBEHHBIX 33]a4 € 3aJJaHHON (PU3HUECKOI MOJIEIbIO, TO3BOJISIOIIEE
MIPUMEHATHh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3fena Kypca, Tak U
WHTETPUPYS 3HAHUS U3 PA3HBIX pa3/ienoB. /s KaueCcTBEHHBIX 3a/1a4 PUOPUTETOM SIBIISFOTCS
3aJlaHUs Ha OOBSICHEHHE IPOTEKaHUs (PU3MUECKUX SBJICHUN U MPOLIECCOB B OKPYKAIOIIEH )KU3HHU,
TpeOytorire BIoopa GU3NUECKON MOIETH /ISl CUTyalluM NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedboBanusimu @I'OC COO k MaTepuaibHO-TEXHUYECKOMY 00€CIIeUeHHUT0
y4eOHOTO mporiecca 6a30BbIi YpOBEHB Kypca (PU3UKH HA YPOBHE CPEIHETO OOIero oOpa3oBaHus
JOJKEH M3Y9aThCs B YCIOBUSX PEAMETHOTO KaOMHETa (PH3UKH U B YCIOBUSIX
WHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTeCTBEHHO-HAYYHOTO MKia. Hanmndne B kabuneTe
¢bu3UKM HEOOX0AUMOTO JIa0OPATOPHOTO 0OOPYIOBAHMS [Tl BHIIIOJIHEHUS YKa3aHHBIX B IpOrpamMme
1o (pu3HKe yYCHHYECKUX MPAKTHIECKUX padoT U AEMOHCTPAMOHHOTO 000pyI0BaHHUS
00s3aTeNbHO.

JlemoHcTpalmoHHOE 000pynoBaHue (OPMUPYETCS] B COOTBETCTBUM C MPUHIIMIIOM MUHUMAaJIbHOM
JOCTaTOYHOCTU U 00ECIeUrBaET MOCTAHOBKY MEPEUHUCICHHBIX B IporpamMme 1o Gu3nKe KI0YeBbIX
JEMOHCTpAIMA ISl UCCIeI0OBAHUS N3y4aeMbIX SIBJICHUM U MPOLIECCOB, SMIUPUUYECKUX U
(byH1TaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHIA.

JIaboparopHoe 060pyI0BaHME ISl YUEHUYECKHX MTPAKTHUYECKUX paboT popmupyercs: B BUJIE
TeMaTUYEeCKHX KOMIUIEKTOB U oOecrieunBaeTcs B pacuéTe 0JJHOr0 KOMIUIEKTa Ha ABYX
oOyuaroniuxcs. TemaTHueckre KOMIUIEKThI J1a00paTOpHOTro 000PpYAOBaHUS JOKHBI OBITH
MIOCTPOEHBI Ha KOMITJIEKCHOM HCII0JIb30BAHUU aHAJIOTOBBIX U HU(PPOBBIX NPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HeJIsAIMU U3YYCHUSA (I)I/ISI/IKI/I B O6H_[€M O6paSOBaHI/II/I SABJIAOTCA:

CDOpMI/IpOBaHI/IC HHTCPCCa U CTPCMIICHUA 06yqafonmxc;1 K HAYYHOMY HU3YUCHUIO IIPUPOJBI,
Pa3BUTHUC UX UHTCIUICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCT€I‘/‘I;

PazButue HpeI[CTaBJ'IeHI/Iﬁ 0 HAYyYHOM MCTOJC NO3HAHUA U (bOpMHpOBaHI/Ie HCCICA0BATCIBCKOIO
OTHOIICHUS K OKPY’KAIOIIUM SBJICHUAM,

dopMupoOBaHNE HAYYHOIO MUPOBO33PEHNUS KaK pE3ysbTaTa U3y4€HUsI OCHOB CTPOEHUS MAaTEPUU U
(byHIaMEHTAJIbHBIX 3aKOHOB (PM3UKHY;

cDOpMI/IpOBaHI/Ie yMCHI/Iﬁ OOBSICHSATH SIBJICHHUS C UCIIOJb30BAHHEM (I)I/ISI/I‘-ICCKI/IX 3HAHUH U HayYHBIX
JA0Ka3aTcCJIbCTB,

(DOpMI/IpOBaHI/IC HpCIICTaBJ'ICHI/Iﬁ 0 poJiri (I)I/ISI/IKI/I I pa3BUTHA APYTUX €CCTCCTBCHHBIX HAYK,



TEXHUKH U TEXHOJOTHIA.

JloCTIDKeHHe ITHX 1eJiei 00eCeynBaeTCsl PEIeHUEeM CIeIyIOUINX 3a1a4 B MPOLIECCE N3YUCHHS
Kypca (pU3MKH HA YPOBHE CpPEIHEro OOIIero 00pa3oBaHuUs:

[Tpuobperenune cuctemMbl 3HAaHUK 00 00X PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJTIOYAst MEXaHUKY, MOJIEKYJSIPHYIO (PH3HKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO (DU3HUKY M SJIIEMEHTHI
actpodusukm;

dopmupoBaHuEe YMEHUHN NPUMEHATh TEOPETUUECKUE 3HAHUS JJ11 OOBSCHEHUS PU3NYECKUX SBICHUI
B IIPUPOJIE U VIl IPUHATHSI IPAKTUYECKUX PEIICHUH B ITOBCEAHEBHOM )KU3HU;

OcBoeHue croco00B perIeHHs Pa3INYHbIX 3a7a4 ¢ SBHO 3aJaHHON (PU3UYECKON MOJIETBI0, 3a/1aY,
M0JIPa3yMEBAIOIINX CAMOCTOSITEIIbHOE CO3aHNe (PU3MUECKOM MOJIENTH, COOTBETCTBYIOIIEH
YCIIOBHUSIM 33]1a4H;

[Tonumanue Gpu3NUECKUX OCHOB U MPUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOMUCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMUSAHUSA HA OKPYKAIOLIYIO CPENY;

OBnazneHue METoJaMi CaMOCTOSITENIFHOTO MJIaHUPOBAHUS U MPOBEIEHUS (PU3HUECKUX
SKCIEPUMEHTOB, aHAJIM3a U UHTepIpeTaluu HHPOPMAIIIH, OTIPEeNIEHUs JOCTOBEPHOCTH
IIOJIyYE€HHOTO Pe3yJIbTaTa;

Co3anue yclnoBUM 1JId pa3BUTHSI YMEHUN MMPOEKTHO-UCCIEI0BATENBCKOM, TBOPUYECKOM
NeSITeIbHOCTH.

OO6mree yncIo YacoB, PEKOMEHOBAHHBIX AJ1s u3ydeHus gusuku — 136 gacos: B 10 kiacce — 68
yacoB (2 yaca B Hezien0), B 11 kimacce — 68 4acoB (2 yaca B HEJEINIO).

[Ipennaraemslii B mporpamMmme 1o Gpu3MKe nepeueHb J1abopaTOPHBIX U MPAKTUYECKUX paboT
SIBJIIETCS PEKOMEIOBAHHBIM, YUUTENb JEJaeT BHIOOP MPOBEACHUS TaOOPATOPHBIX PabOT U OMBITOB C
y4€TOM MHAUBUYaTbHBIX OCOOCHHOCTEHN 00ydatomuxcsl.

JIro6as paboyasi mporpamma JI0JKHA IMOJTHOCTBIO BKJIIOYATh B c€0s CoJIep>KaHue NaHHOM
MPOrpaMMBI IO (PU3HKE.

B oTaenpHBIX ciydasx Kypc UMK 0a30BOTO YPOBHS MOXKET M3ydaThesi B 00béMe 204 yaca 3a 1Ba
roja oOy4yenus (3 4 B Hegento B 10 u 11 xnaccax). B aTom cinydae yBenuuuBaeTcsi HE MEHEE YeM JI0
20 9 pezepBHOE BpeMsi, KOTOPOE HUCIOIb3YeTCsl YUUTEIEM ISl H3yUESHHs BOIIPOCOB, TECHO
CBSI3aHHBIX C BEIOpaHHBIM MpoduIeM 00yUeHUs, U YyBeTUUMBAaeTCS yueOHas Harpy3Ka, OTBOAUMAs
Ha U3y4eHUE MEXaHUKHU, MOJICKYIIIPHON (PU3UKU U DIEKTPOIUHAMUKY, 32 CUET PACHIUPEHUS YHCIIa
nmabopaTopHBIX paboT HCCIeI0BATEIHCKOTO XapaKTepa U YPOKOB pellleH!s] KaYeCTBEHHBIX U
pacy€THBIX 3aJad.

Conepxxanue oOyuenus B 10 kiacce.
Paznen 1. ®usnka u MeTO/1bI HAYYHOTO TIO3HAHUSL.

duzuka — HayKa O IMpupoJac. Hay‘-IHBIC MCTOAbI NO3HAHUA OKPYKAOIICTO MUPA. Ponb



IKCIIEPUMEHTA U TEOPUH B MPOIIECCE O3HAHUS MPUPOBL. IKCIIEPUMEHT B (pr3mKe.

MonenupoBanue GU3NICCKUX SBICHUH U mpoiieccoB. Haydnblie runote3sl. @U3NYECKHE 3aKOHBI U
Teopur. ['paHuIIBl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Pounb 1 MecTo (pm3nku B GOpMHPOBaHUU COBPEMEHHON HAYYHOU KapTUHBI MUPA, B TPAKTHYECKON
NEeITeNbHOCTH JIIOICH.

JlemoHcTpanmu.

AHasnoroBbie U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATUHKH.
Pasnen 2. MexaHuka.

Tema 1. Kuaemaruka

Mexannueckoe apimkenre. OTHOCUTEILHOCTh MEXaHNYECKOTr O B KeHusI. CucTeMa OTCUéTa.
Tpaexropus.

[lepemenienue, CKOpoCThb (CpeaHssi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHalIbHOM
TOYKH, UX MPOEKIIUU Ha OCH CUCTEMBI KoopauHaT. CloKeHre epeMeleHU U CII0KeHne

CKOpPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MpAMOIMHENHHOe nBrKeHue. [ padrku 3aBUCMMOCTH KOOpAWHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U MEepEMEIICHNUS MaTepruaibHOW TOUKH OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.
KpuBonuneiitHoe npmxeHue. [[BrkeHne MaTepraibHON TOUKHU MO OKPY>KHOCTH C IOCTOSTHHOM 11O
MOJTYJTIO CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEHHAss CKOpocTh. [leproa u yactora oOpamieHusl.

LenTpocTpeMuTenbHOE YCKOPEHHE.

Texnuueckue ycTpoHCTBA M MPAKTUYECKOE IPUMEHEHUE: CIUAOMETD, ABMKEHNUE CHAPSAIOB, LIETTHBIE
U peMEHHBIE MepeIayn.

JlemoHCTpanuu.

Mojenb cucTeMbl 0TCUETA, MILTIOCTPAIUsd KHHEMAaTHYECKUX XapaKTePUCTUK JIBUKCHUS.
[IpeoOpazoBanue IBUKEHHI C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpoIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHHst CBOOOTHOTO TaCHHUSL.

HaHpaBJICHI/IC CKOPOCTH IIPpU ABUKCHUU 10 OKPYKHOCTH.



YdaeHnueckuil 3KCrepuMeHT, JabopaTopHble paboThI
N3yuenne HepaBHOMEPHOTO JIBUKEHUS C LIEJIBIO ONPECIICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOIIEHUS MEXAY IIyTAMU, IIPOMJCHHBIMY TEJIOM 34 IIOCIEA0BATEIBHBIE PABHBIC
IIPOMEKYTKHA BPEMEHH IIPU PABHOYCKOPEHHOM JIBMJKEHHH C HA4aJIbHOUW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBUKEHNs ApUKa B BA3KOU KHUJIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tewma 2. JInnamuxka.

[IpuHnun otHOCcUTenbHOCTH ['anmnes. I1epseiii 3akoH HeroToHa. HEeprmanbHble CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunmun cynepno3uimu cuil. Bropoit 3akon HeroToHa 1151 MatepruaibHOM
Touku. TpeTuit 3aKkoH HbroTOHA J71s1 MaTepUaIbHBIX TOYEK.

3akoH BceMUpHOro TsaroteHus. Cuna Tsoxecth. [lepBas kocmMuyeckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena.

Tpenue. Buasl Tpenus (mokos, ckoyibxenus, kauenusi). Cuia tpenusi. Cyxoe tpenue. Cuma TpeHus
CKOJIbKEHUS U cuiia TpeHus nokos. Koagdumuent tpenus. Cuna cCOnpoTUBICHUS IPU IBUKEHUN
TeJa B KUJKOCTH WM rase.

[TocTynarenpHoe U BpalateabHOE JIBUKEHHE a0COIIOTHO TBEPAOTO Tela.

MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpalCHH. IInedo cuiel. YcaoBus PaBHOBCCHUA TBépI[OFO TCia.

Texauueckue YCTPOﬁCTBa N IIPaKTHYCCKOC IMMPUMEHCHHUE: IMOJIIUITHUKH, IBHXKCHUC HCKYCCTBCHHBIX
CIIYTHUKOB.

JlemoHCTpanuu.

SIBneHue nHepuuu.

CpaBHEHME MacC B3aUMOJICHCTBYIOLIUX TEll.
Bropoi1 3akoH HeroTona.

N3smepenue cui.

CrnoxxeHue CHil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIium.

HepecomocTts. Bec Tena IIpU YCKOPCHHOM MoabEME U MaJICHUM.



CpaBHEHHE CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIb)KEHUS.
Ycnosus paBHOBeCHs TBEPIOTO Tesa. Buabl paBHOBECHS.
Y4eHnuecKui IKCIEPUMEHT, J1abopaTOpHbIE PabOThI
W3yuenue nBuxeHust Opycka o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOLIUX B MPYXUHE U PE3UHOBOM 00paslie, OT
ux nepopMaruu.

HccnenoBanue ycloBHH paBHOBECHS TBEPAOTO Tela, UMEIONIETO OCh BPAIEHHS.
Tema 3. 3akoHBI COXpaHEHUSI B MEXAHHUKE.

Nmmynsc MaTepuanbHON TOUKH (Tela), CUCTEMBI MaTepUaibHBIX TOUYEK. IMITylIbC CHITBI U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAaHEHMs UMITyJIbca. PeakTUBHOE ABMKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.
Kunernueckas sHeprust MarepuaibHOM ToUku. Teopema 00 N3BMEHEHUN KHHETHYECKON SHEPTUH.

[ToTenumanpsHas sueprus. [loreHunanbHas sHeprus ynpyro n1eopMUpPOBAHHON MPY>KUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3€MIIH.

[ToTeHnmanpHbIe U HEMOTEHIIUAIbHBIE CUJIb. CBSI3b Pa0OTHI HEMOTEHIIMATBHBIX CHII C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

Yopyrue u Heynpyrue CTOJIKHOBEHHUS.

Texuuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOTIEP, MPYKUHHBIA MTUCTOJIET,
JIBUKCHHE PaKeT.

JlemoHCTpanuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOC ABMKEHUE.

[Tepexo moTeHIMATBHON PHEPTUH B KHHETUUECKYIO M 0OpaTHO.

Y4eHUueCcKui IKCIIePUMEHT, JIa0opaTOpHbIE PabOThHI

N3ydeHne abCoMIOTHO HEYIPYToTO yAapa ¢ OMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnegoBanue cBI3u pa60TBI CHJIBI C U3BMEHEHHEM MEXaHHUYeCKOM OHCPTUHU TCJIa HA IPUMEPEC
PaCTAKCHUA PE3UHOBOI'O KI'yTa.

Paznen 3. MonekynsapHas pu3uka u TepMOIMHAMUKA.



Tema 1. OCHOBBI MOJNEKYISIPHO-KMHETUYECKOW TEOPHUH.

OCHOBHBIE TOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKO TEOPUHU U UX ONBITHOE 00OCHOBAHUE.
BpoynoBckoe nemxenue. Juddysus. Xapakrep ABMKEHHS U B3aUMOJICHCTBHUS YaCTHII BEIIECTBA.
Moenu CTpOCHHUS Ta30B, KUIAKOCTSH U TBEP/BIX T M 0OBSICHCHNUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX MoJiesneil. Macca u pa3mepsl MmoJiekyi. KonnuectBo BemectBa. [loctosiHHass ABoraapo.
TermoBoe paBHoBecue. Temnepatypa u e€ usmepenue. Lllkana remneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETHYECKOW TEOPUH UJI€AIbHOTO
ra3a. AOcoJII0oTHas TeMreparypa Kak Mepa CpeHel KHHETUUECKO 3HEPTUU TEIIOBOTO JIBUKEHUS
yactul rasza. [llkama temneparyp KenbBuna. I'a30Bble 3ak0oHBI. Y paBHEeHHEe MeHaeneeBa—
Knaneiipona. 3akon JlanpToHa. M30mporieccs B n1eaabHOM Ta3e ¢ TOCTOSHHBIM KOJTUYECTBOM
BelecTna. ['paduueckoe npeacrapieHne U30MPOLECCOB: U30TEpPMa, U30X0pa, H300apa.
TexHuueckne ycTpoicTBa U MPaKTUUECKOE TPUMEHEHHUE: TEPMOMETP, OapoOMeETp.

JeMoHCTparmu.

OMBITHI, TOKA3BIBAIOIINE TMCKPETHOE CTPOSHHUE BelIeCcTBa, PoTorpadun MOJEKYII OPTaHUIECKUX
COEIMHEHUI.

OmnbrTel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monenb OpOyHOBCKOTO JIBUKEHHUSI.

Monens onbiTa LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYLIECTBOBAHUE MEKMOJIECKYIISIPHOTO B3aUMOJICHCTBHSL.
Monens, WUTIOCTpUPYIOLIas MPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCY/a.

OnBIThI, MIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UACaILHOTO ra3a, H30MpPOIIECChI.
Y4eHUYeCKui IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI

OHpeI[eJ'IeHI/IC MacCcChl BO31yXa B KJIaCCHOM KOMHATe Ha OCHOBE I/ISMepeHI/Iﬁ 00BEMa KOMHAaTHhI,
AABJICHUSA U TEMIICPATYPBI BO3AyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]1y ITapaMeTpaMu COCTOSTHUS pa3peKEHHOTO Ta3a.

Tema 2. OCHOBBI TEpMOIUHAMUKU.

TepmoauHaMuyeckas cucreMa. BHyTpeHHss sHeprus TepMOAMHAMUYECKONW CHCTEMBI U CIIOCO OBl €€
n3MeHeHus. KonndecTBo TemnoTsl U paboTta. BHyTpeHHss SHEprus 0 JHOATOMHOTO UEaIbHOTO
ra3a. Buzpl Temonepeaaun: TEIIONPOBOIHOCTb, KOHBEKIINS, U3ITydeHHE. Y A€TIbHAs TEIIOEMKOCTD

BCIICCTBA. KoamuecTBO TEIIOTHI Ipu Teruionepeaauc.

[Tousitue 06 a,[[I/IaGaTHOM mnmpounecce. HCpBLIﬁ 3aKOH TCPMOJANHAMUKHU. HpI/IMCHCHI/IC IEpBOIro 3aKOHA



TEPMOJIMHAMHKH K n3omnpoieccam. I'paduueckas uaTeprperanus paboThl rasa.

Bropoii 3akon Tepmoannamuku. HeoOpaTUMOCTh IPOLIECCOB B MPUPO/IE.

TemoBeie MamuHbl. [IpuHnuns! neiicTBust TenaoBbix MamuH. [IpeoOpa3oBanus sHEpruu B
TeIUIoBbIX MamnHax. Koagduirent nonesnoro aevictsus teroBoi mamuHel. Hukn Kaphao u ero

KOA(QHIIUEHT MMOJIE3HOTO NEHCTBHUS. DKOJIOTHIECKUE TPOOIEMBI TETNIOIHEPTETUKH.

Texauueckue yCTpOﬁCTBa M PAKTUYCCKOC IMMPUMCHCHHEC: ABUT'aTCJIb BHYTPCHHCT'O CrOpaHusd,
OBITOBOM XOJOOUJIbHUK, KOHAUIIUOHED.

JeMoHCTparmu.

W3meHeHne BHYTpeHHEHN SHEPruu Tesa IpyU COBEPLIEHUH pabOThI: BHUIET MPOOKU U3 OYTHIIKU MO
JEMCTBHEM CXKaTOro BO3J/lyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTéM TpEHHUS
(BUIIEOIEMOHCTpAITHS).

N3menenue BHyTpeHHeH sHepruu (TemMmepaTypsl) Tela Ipy Terionepeaaye.

OnpIT 10 agMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.
Y4yeHn4YeCcKuil SIKCIIEPUMEHT, JJaO0OpaTOpHbIE pabOTHI

N3Mepenne yaenbHON TEMI0EMKOCTH.

Tewma 3. Arperarnsle cocTosiHUS BemecTBa. Da3oBble Mepexoibl.

[Tapoo6pazoBanue u koHaeHcanus. Vicnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTEIIbHAS
BIIQXKHOCTH Bo3ayxa. HacelleHHbIl nap. Y aenpHas Temiora napoodpa3zoBaHus. 3aBUCUMOCTh
TEeMIIepaTypbl KUTIEHUS OT AaBJICHUS.

TBépnoe teno. Kpucrammnueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB KPUCTAILIOB. JKuakue
kpuctaiibl. CoBpemMeHHble Matepuaibl. [InaBiaenne u kpucraumsanus. Y AeabHas TemioTa
riaBnenus. Cyoaumarus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHnueckre ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KaJIOPUMETP,
TEXHOJIOTMU MOJy4YEHHUsI COBPEMEHHBIX MaTepUaIOB, B TOM YMCJIE HAHOMATEPUaJIOB, U
HaHOTEXHOJIOTHUH.

JleMoHcTpanuu.

CsoiicTBa HACBhIIICHHBIX ITapOB.

Kunenune IIpU MOHNKCHHOM JIaBJICHUMU.



CriocoObl M3MEpEHUs BIAKHOCTH.

Habnronenne HarpeBaHus v IUIaBICHHUS KPUCTAUTIUYECKOTO BEUIECTBA.
JleMOHCTpaius KpUCTaJIOB.

Y4eHnYeCcKuil IKCIIEPUMEHT, JIabopaTOpHbIE PadOThI

N3mepenue OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. Dnexrpoaunamuka.

Tema 1. DnexTpocraruka.

DnexTpusaius Ten. JNeKTpudyeckuil 3apsia. J(Ba Buia anekrpuueckux 3apsaos. [IpoBoaHukwy,
TUBJIEKTPUKHU U TOTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsa.

B3anmopericteue 3apsnoB. 3akoH Kynona. TodyeuHbli 3EKTpUUECKUN 3apsl. DIEKTPUUYECKOE MOJIE.
HanpsixéHHOCTh 2mekTpudeckoro noiis. [IpuHun cynepno3unmm 3J1eKTprudecKux nosen. Jlnnuum

HaprDKéHHOCTI/I SJICKTPUYCCKOTO IOJIA.

PaboTa cun snexrpocrarudeckoro noJst. [lorenmnuan. Paznocts notenuuanos. [poBogHuky u
JUDJICKTPUKH B JICKTPOCTATHYECKOM ToJ€e. J(ManeKkTpudeckas MpoHUIIaeMOCTb.

DnekTpoéMKoCcTh. KoHeHcaTop. DIEKTPOEMKOCTD IIJIOCKOTO KOHAEHCATOpa. DHEPrUst
3apsKEHHOTO KOHAEHCATOPA.

Texuuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: AIEKTPOCKOIL, JIIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alIUTa, 3a3€MJICHUE AJIEKTPOIIPUOOPOB, KOHAECHCATOP, KOMHPOBAIbHBIN
armapar, CTpyHHbIN PUHTEP.

JleMoHCTparmu.

VY CeTpoiCTBO U IPUHLMIT JEHCTBUSA 3JEKTPOMETPA.

BsaumoneiicTBue Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE T0JI€ 3aPSHDKEHHBIX TEIL.

[IpoBOAHMKH B 3IEKTPOCTATHUECKOM MOJIE.

DneKTpocTaTUYecKas 3aluTa.

Z[I/IC)JICKTPI/IKI/I B JJICKTPOCTATUYICCKOM IIOJIC.

3aBHUCHMOCTh BHCKTPOéMKOCTI/I TIJIOCKOI'O KOHACHCATOPpA OT IUIOMaAn IJIACTUH, paCCTOSAHUA MCKIY
HHMMHU U I[PIBJ'ICKTpH‘-ICCKOIZ MMPOHUIIACMOCTH.

3Hepr1/1;1 3apAKCHHOTO KOHACHCATOPA.



YdaeHnueckuil 3KCrepuMeHT, JabopaTopHble paboThI
N3Mepenne 1eKTpoEMKOCTH KOHIEHCATOPA.
Tema 2. IlocTostHHBIN 351eKTpUUecKuid TOK. TOKH B pa3iMyuHBIX Cpeax.

DNEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS AIEKTpUUecKoro Toka. Microunuku toka. Cuia
ToKa. IIoCTOIHHEBIN TOK.

Hamnpspkenue. 3akon Oma 1 ygacTka 1emn.

DNeKTpUYECKOe CONIPOTUBIIEHHE. Y IeTIbHOE CONPOTHUBIIEHKE BellecTBa. [locnenoBarensHoe,
napajuiesIbHOE, CMEIIaHHOE COEMHEHHNE TPOBOHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh IEKTPHUYECKOTO TOKA.

DIIEKTPOABMKYIIAs CHJIa U BHYTPEHHEE CONTPOTUBIEHUE UCTOYHUKA TOKA. 3aK0oH OMa J1 MOJTHOM
(3aMKHYTOM) AnekTprdeckoit nenu. KopoTkoe 3aMbIkaHueE.

DNeKTpOHHAs ITPOBOJIUMOCTb TBEPABIX METAILIOB. 3aBUCUMOCTh COIPOTUBIIEHUS METAJNIOB OT
teMiieparypbl. CBEpXIpPOBOJUMOCTb.

DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonympoBoaanku. CoOCTBEHHAs U TPUMECHAs TPOBOUMOCTD MOJIYIIPOBOHUKOB. CBOMCTBA P—N-
nepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKU TOK B pacTBOPAX U paciliaBax 3JIEKTPOIUTOB. DINEKTPOIUTUYECKAS TUCCOIMALINS.
DIIEKTPOJIN3.

DJIEKTPUYECKHI TOK B razax. CaMOoCTOSITENbHBIN U HECAMOCTOSITENbHBIN pa3psaa. Moanusd. [Lna3zma.
TexHuyeckne yCTpoMCcTBa U MPAKTUYECKOE TPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
HMCTOYHHUKHU TOKA, DJICKTPOHArPEBATEIbHBIC TPUOOPHI, JICKTPOOCBETUTEIIBHBIE IPHOOPBHI,
TEPMOMETP COMPOTUBJICHHUS, BAKYYMHBIN AUO, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJIYIPOBOHUKOBBINM IMOJ, FalbBaHUKA.

JlemoHCTpanuu.

I/ISMepeHI/Ie CHJIbI TOKA U HAIIPSIKCHUA.

3aBHCHMOCTh COMMPOTHUBJICHUA NUIINHAPUYICCKHUX MPOBOJHUKOB OT UIMHEBI, TNIOMIAAN MTOIICPEIHOTO
CCUCHUA U MaTCpHaJIa.

CwmemranHoe COCAMHCHHUC ITPOBOJHUKOB.

HpHMOC HU3MCPCHUC 3JICI(TpOI[BPI)Ky’LHCI71 CHIJIBI. KOpOTKOC 3aMbIKaHHEC T'aJIbBAHUYCCKOI'O 3JICMCHTA U
OIICHKAa BHYTPCHHETO COIIPOTUBJICHUA.



3aBUCUMOCTb COIIPOTHUBIIEHUS! METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psaa 1 NpOBOAUMOCTb BO3AYXaA.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHO/IA.

Y4eHnueCcKui IKCIIEPUMEHT, JIabOpaTOpHbIE PadOThI

N3yuenne cMEmaHHOTrO COEAMHEHUS PE3UCTOPOB.

N3mepenue 351eKTpoABIKYIIEN CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.
HaGnrogenue anexkrponusa.

MexnpeaMeTHbIE CBS3H.

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kinacce oCyImecTBIseTcs ¢ yu€ToM
coJiepKaTelbHBIX MEKIIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, reorpaduu
U TEXHOJIOTHUH.

MexnpeaMeTHbIC TIOHATHS, CBI3aHHBIE C M3YYEHUEM METOJIOB HAyYHOTO IMO3HAHMS: SBJICHUE,
Hay4HbIN (DaKT, TUIIOTE3a, (PU3NUYECKast BEIMUNHA, 3aKOH, TEOPHs, HAOIIOCHUE, SKCIIEPUMEHT,
MOJISTUPOBAHUE, MOJICIIb, U3MEPCHHE.

MaremMatuka: peleHre CUCTEMbl YpaBHEHHH, InHeHas QyHKIus, mapadoa, runepooia, ux
rpadMKu ¥ CBOICTBA, TPUTOHOMETPHUECKUE (PYHKIIUH: CHHYC, KOCHUHYC, TAHT'€HC, KOTAaHT'€HC,
OCHOBHOE TPUTOHOMETPHYECKOE TOMKIAESCTBO, BEKTOPHI M UX MPOESKIIUN HA OCH KOOPIMHAT,
CII0’)KEHUE BEKTOPOB.

buonorus: Mmexanudyeckoe JBMKEHHE B XKUBOI npupoae, 1uddysusi, 0cMoc, TEIIO00OMEH KUBBIX
OpraHu3MoB (BH/IbI TEIUIONEPEIauH, TETUIOBOE PAaBHOBECHE), DTICKTPUUECKUE SIBJICHUS B )KUBOU

IpHUpoJIe.

XuMus: AUCKPETHOE CTPOCHUE BCUIECCTBA, CTPOCHUC ATOMOB U MOJICKYJI, MOJIb BCIICCTBA, MOJISIpPHAA
Macca, TCIIJIOBBIC CBOMCTBaA TBép,I[BIX TCII, JKUJIKOCTEHN U ra3oB, 2JICKTPHUYCCKHEC CBOMCTBaA MCTAlJIOB,
QJICKTPOJIUTHYCCKAA JUCCOLUAIUsA, I'aJIbBAHHUKA.

I'eorpadusi: BIaXXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

TexHomorus: HpeO6p330BaHI/IC JBH>KEHUH C UCHOJIb30BaHUEM MCXaHU3MOB, yqu TPCHUS B TCXHHUKC,
MOAUIUITHUKH, UCIIOJIb30BAHUC 3aKOHA COXPAaHCHUA UMITYJIbCA B TEXHUKC (paKeTa, BOJOMET U
z[pyrI/Ie), ABUTAaTCJIb BHYTPCHHCTO CrOpaHusd, ITapoBas Typ6I/IHa, OBITOBOM XOJOJUJIbHUK,
KOHAUIIUOHEP, TEXHOJIOTHUHU MOJIYYCHUS COBPEMCHHBIX MATCPHUAJIOB, B TOM YUCJIC HAHOMATCPHUAJIOB,
W HAHOTCXHOJIOTHH, SJICKTPOCTATUYCCKAA 3alllUTa, 3a3CMJICHUC BHCKTPOHPI/IGOPOB, KCCPOKC,
CTPYﬁHLIﬁ MMPUHTCP, JICKTPOHAI'PCBATCIILHBIC HpI/I60pLI, OJICKTPOOCBCTUTCIIbHBIC HpI/I60pBI,
raJlbBaHHUKaA.



Conepxanne o0ydenus B 11 kmacce.

Pazgen 4. Dnexrpoaunamuka.

Tema 3. MarnuTHOE noJie. DJIEKTpOMarHuTHasi UHYKIHS.

[ToctrostHHbIE MarHUTHI. B3anMo1elicTBHE MOCTOAHHBIX MArHUTOB. MaruutHoe nose. Bekrop
MAarHuTHOM UHAYKIMHU. [I[puHIMI Cynepno3suumyu MarHuTHEIX 1oJIel. JIMHUM MarHUTHOW MHTyKIUU.
KapTuna nuHMI1 MarHUTHOM MHIYKLIMH TIOJISI IOCTOSTHHBIX MArHUTOB.

MarauTHO€ 1oJie MPOBOIHUKA ¢ TOKOM. KapTuHa TMHHUI HHAYKIUHA MAarHUTHOTO MOJIA JJIMHHOTO
MPSIMOTO TTPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KaTYIIKU ¢ TokoM. OmbIT Dpcrena.
B3anmopaericTBre mpoBOAHUKOB C TOKOM.

Cuna AmMnepa, €€ MOyJIb U HalIpaBJICHUE.

Cuna JlopeHiia, €€ MOIyNb U HanpapjieHUe. [[BIKeHHUE 3apsyKEHHOM YacTUIBI B OJJHOPOIHOM
MarHutHoM noJie. Pabota cuner Jlopena.

SIBrieHME DIEKTPOMArHUTHOM HHAYKIMU. [I0TOK BEKTOpa MArHUTHON MHIYKIIWH.
DNEeKTpOABMKYIIAS CHUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM nuHAykuun dapanes.

BuxpeBoe anekTpudeckoe moJje. DIeKTPOABIKYINAs CHUIa MHAYKIIMU B MPOBOJHUKE, ABHKYIIEMCS
MOCTYIATEILHO B OJHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuo Jlenna.

NuaykTuBHOCTD. SIBIEHNE CAMOMHAYKIIMU. DIEKTPOABIDKYIIAS CHIIa CAMOMHIYKIIHH.
DHeprus MarHUTHOTO TOJISI KaTYLIKU C TOKOM.

DNEeKTPOMarHUuTHOE TOJIe.

Texuuueckue YCTPOﬁCTBa H IIPAKTUYCCKOC IIPUMCHCHHC: ITIOCTOAHHBIC MAIrHUTBI, 3JICKTPOMAIrHUTHI,
QJICKTPOABUI'ATCIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUL, THAYKIIUOHHAA I1CYb.

JlemoHCTpanuu.

OnbIT DpcTena.

OTKIIOHEHHUE AIIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.
JIMHUY MHIYKIIUY MarHUTHOTO TOJIAL.
B3aumopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.



SIBNEeHME ANEKTPOMArHUTHOW WHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AISKTPOABIIKYIIEH CHIIBI HHIYKIIMH OT CKOPOCTH U3MEHEHHSI MATHUTHOTO TIOTOKA.
SIBneHMe CaMOVHTYKITHH.

YyeHn4yeckuit SKCIIEpUMEHT, Tab0paTOpHbIE PAaOOTHI.

W3ydeHre MarHUTHOTO TIOJIST KATYIITKH C TOKOM.

HccnenoBanue NeHCTBUS OCTOSTHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS AJIEKTPOMArHUTHOW WHIYKIIHH.

Pasgen 5. Konebanus 1 BOTHEL

Tema 1. Mexanuueckue U 3J€KTPOMAarHUTHBIE KOJIEOaHMUSL.

Konebarenpaas cuctema. CBOOO AHBIE MEXaHUYECKUE KOoeOanus. ['apMoHrdecKkue KojaeOanms.
[Tepuon, yactoTa, amrutyna u (asza konedanuit. [Ipy>kuHHBIN MasTHUK. MaTeMaTHYECKUT
MasTHUK. YpaBHEHHE TApMOHUYECKHUX KoJieOaHui. [IpeBpaiienre sHEprun Mpu TapMOHUIECKUX
KOJIEOQHUIX.

Konebatenpnbiil KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUS B UCATHBHOM
KoJIeOaTeIbHOM KOHTYpPE. AHAJIOTHS MEXIY MEXaHUICCKUMHU U AJICKTPOMAr HUTHBIMU
koJsiebanussmMu. @opmyiia ToMcoHa. 3aKOH COXpaHEHHUS SHEPTUHU B UJICATHHOM KoJIeOaTeIbHOM

KOHTYpe.

HpeI[CTaBJ'IeHI/IC 0 3aTyXaromux KOJICOaHUX. BBIHY)KILCHHBIG MexaHn4JecKHe Koyebanus. Pe3oHanc.
BBIHY)KI[GHHI)IC SJICKTPOMAarduTHBLIC KoJIeOaHus.

HepeMeHHHﬁ TOK. CI/IHYCOI/I,I[aJ'IBHHﬁ HepeMeHHLIfI TOK. MOIIIHOCTh MNEPEMECHHOI'0 TOKaA.
AMHJ'II/ITyI[HOC u I[eﬁCTBYIOHlee 3HAYCHHUC CUJIbI TOKA U HAIIPSIKCHUA.

Tpanchopmarop. [IponzBoacTBo, nepenada u NOTPEOICHNUE ANEKTPUIECKOM SHEPTUH.
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE dEKTposHepruu. KynbTypa ucrnonbp3oBaHus

QJICKTPOSHCPIUN B HOBCCHHCBHOﬁ KHU3HU.

Texauueckue yCTpOﬁCTBa " MPaKTUUCCKOC IMPUMCHCHHC: BJIeKTpI/I‘leCKI/Iﬁ 3BOHOK, I'€CHECPATOP
MEPpEMEHHOTO TOKA, JIMHUH 3JICKTPOIICpEaay.

JleMoHcTpanuu.

HccnenoBanue mapaMeTpoB KoJie0aTenbHON cUCTeMBbI (IPY>KUHHBIN WU MAaTeMaTUYECKUI
MasiTHUK).

Habmonenue 3aTyxarommx KoJieOaHmii.



HccnenoBanue cBOMCTB BHIHYKICHHBIX KOJICOAHUH.
Habmoenue pe3onanca.
CB00OIHBIE AIEKTPOMArHUTHBIE KOJICOAHMS.

OciorpaMmsl (3aBUCUMOCTH CHIIBI TOKA U HANPSKEHUS] OT BPEMEHH) JIJIS 3JIEKTPOMArHUTHBIX
KOJIeOaHU.

Pe3onanc npu nocneaoBaTeabHOM COETUHEHUH PE3UCTOPA, KaTYIIIKU UHAYKTUBHOCTH U
KOHJIEHCATOpa.

Monens JIMHUY 3IIEKTPONIEPEIauH.
Y4eHnuecKuil 3KCIIepUMEHT, J1abopaTOpHbIE PabOThI

HCCJ’IG}IOBaHl/Ie 3aBUCUMOCTH II€pUoaa MaJlbIxX KoJieOanuii rpy3a Ha HUTU OT OAJIMHBI HUTU U MAaCChbI
rpys3a.

HccnenoBanue nepeMeHHOI0 TOKa B LETH U3 MOCIEA0BATEIBHO COCINHEHHBIX KOHIEHCATOPA,
KaTYIIKH U PE3UCTOpAa.

Tema 2. MexaHU4Y€CKHUE U SJIEKTPOMArHUTHHIE BOJHBI.

MexaHnnyeckue BOJIHBI, ycloBus pactipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHHs U JJIMHA
BoJHBI. [lonepeunsie u npoaosbHbIE BOJHBL. HTephepenuus u qudpakius MexaHH4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3JIyUYE€HHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTauus BekTopos E, B, v B anekTpoMaruntHOM BosiHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaxkeHHe, IpeJoMIIeHUE, oygpu3anus, Audpakuus, nuareppeperius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 3meKTpoMarHUTHBIX BOJIH. [IpiMeHeHne 3IeKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.
[IpuHUHMIIBI painOCBA3U U TeNeBUACHUS. Paaronokanusi.

DIEeKTPOMarHUTHOE 3arpsA3HEHUE OKPYKatoUIeH Cpeibl.

TexHuueckre ycTpoiicTBa U MPaKTUUECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBAsl TUArHOCTHKA B TEXHUKE U MEIULIMHE, Pajap, paauonpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

JleMoHcTpanuu.

O6pa3OBaHI/IC " paclpoCTPAaHCHUC MTONICPCUHBIX U NPOJOJIbHBIX BOJIH.

KOJ'IC6J'IIOH_ICCC$I TCJIO KaK UCTOYHHK 3BYKaA.



Habnronenue oTpakeHus ¥ MPEIOMIICHUS MEXaHHYECKUX BOJIH.

Habnronenue narepdepeHnnu u qudpakiini MEXaHHIeCKUX BOJTH.

3BYKOBOMW PE30HAHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIIMTYION U 9aCTOTON KOJICOAHHIA.

HccnenoBanue cBOWCTB AIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, IIPETIOMIICHHE, MOJIIpU3aLus,
TU(ppakuus, UHTepPepeHIus.

Tema 3. Ormrruka.

I'eomerpuueckas ontuka. [IpsMonuHetHOE pacipoCTpaHEHUE CBETa B OAHOPOIHOM cpene. Jlyu
cBeTa. ToUeuHbIli HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHM B TUIOCKOM 3epKaie.

[Ipenomiienne cBeTa. 3aKOHBI MPETIOMIICHHS CBeTa. AOCOIOTHBIN TTOKA3aTeNb MPEIOMIICHUS.
[TonHoe BHyTpeHHEe oTpakeHne. [IpenenbHbIi yroJl OJHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cera. CrokHBIN cocTaB Oemoro ceta. LIBer.

Colwuparorue u paccenBaroniue JUH3bL. ToHKast TnH3a. POKYCHOE pacCTOSIHUE U ONITHYECKas CUila
TOHKOM JuH3bI. [locTpoeHne n300pakeHnii B COOMPAOIIMX U paccerBaromux Jua3ax. dopmyna
TOHKOM JIMH3EL. YBEIHUYCHUE, JaBaeMO¢e JIMH301.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

Bonnosas ontuka. Murepdepenuus cBera. KorepeHTHbIe HCTOUHUKU. Y CIIOBUS HAOIIOACHUS
MaKCHUMYMOB 1 MUHUMYMOB B UHTE€P(QEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX

HCTOYHHKOB.

Hudpakuus ceera. AudpakuronHas pemérka. Y caoBue HaOM0AeHNS ITIaBHBIX MAaKCUMYMOB TIPU
MaJeHU MOHOXPOMATHYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspusanus cera.

Texuuueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHHE: OUKH, JIyma, poToarnmnapar,
MIPOEKIMOHHBIN anmnapar, MUKpPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, AU(PpaKIIMOHHAs PEeHIETKA,
MIOJISIPOU L.

JleMoHcTpanuu.

[IpsiMonuHeitHOe pacpocTpaHeHHe, OTpaKeHHE U MpesioMiieHre cBeTa. OnTuyeckue npubopshl.

[TonHoe BHyTpeHHEE OTpaxkeHrne. Moienb CBETOBOA.

HccnenoBanue cBOMCTB N300paKeHU B JIMH3AX.



Mogenu MUKpOCKOTIa, TEIECKOIIA.

Habmonenue naTepdepeHym cBera.

Hab6monenue nudpakiuu ceera.

Habmonenue nucniepcun cBera.

[Tonydyenue cekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOIIbIO AUPPAKIIUOHHON PEIIETKH.

HaGnronenue nonsipusaium cBera.

Y4eHnuecKkuil 3KCIIepUMEHT, J1abopaTOpHbIE PadOThI

N3mepenune mokasaresns MpeoMIIeHUS CTEKIa.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

HaGnronenue aucnepcun ceTa.

Paznen 6. OcHOBBI crieMaIbHON TEOPUH OTHOCUTEIIHLHOCTH.

['panuLIBI MPUMEHMMOCTH KJIACCUYECKOM MeXaHUKH. [locTynartel cnenuaibHONM TEOpUr
OTHOCHUTEJIbHOCTH: HHBAPHUAHTHOCTH MOJIYJIsl CKOPOCTH CBETA B BaKyyMme, IPUHITHIT
OTHOCHUTEJIBHOCTH DWHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTU. 3aMeJJIEHUE BPEMEHH U COKPAIIEHHUE JITUHBI.
DHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C SJHEPTHEH U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIbl. DHEPrus MOKOSL.
Pazgen 7. KBanToBas ¢usuka.

Tema 1. DemMeHTb KBAaHTOBOW ONITUKHU

®ortonsl. opmyna [1nanka cBsizu sHEpruu GOTOHA € €ro YaCTOTONW. DHEPrUs U UMITYIIbC (DOTOHA.

OtkpeiTre u uccnenosanue Gotordpdexra. OnbiTel A.I'. Ctonerosa. 3akoHs! poTodrddekra.
VYpaBuenue DiiHirelHa it potordexra. «KpacHas rpanuna» Gorosdpdexra.

Hasnenue ceera. Onbitel [1.H. JleGenena.
XUMUYECKOE JIEUCTBUE CBETA.

Texnuueckue ycTpoHCTBa U MPAKTUYECKOE MTPUMEHEHUE: (POTOANEMEHT, (OTOAATYUK, COTHEUHAs
Oarapesi, CBETOUO.



JlemoHcTpanyu.

D013 PeKT Ha YCTAHOBKE ¢ IIMHKOBOH IIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.

Ceeroauo.

Counneunas Gartapest.

Tema 2. Ctpoenue aroma.

Mogens aroma Tomcona. OnbiTel Pezepdopaa o paccesiuuio o -yactuil. [InanerapHas Mmoaens
atoma. [Toctynatsl bopa. 3nyuenue u nornomienue GoTOHOB MPH MEPEXOE aTOMa € OJJHOTO
YpOBHS SHEpruu Ha apyroi. Buasl cnektpoB. CriekTp ypOBHEH SHEpruu aroMa BOJIOPOaa.
BonnHoBsie cBolicTBa yacTull. Bomuel ne bpoinsa. KopnyckynspHO-BOJIHOBOM Tyann3M.

CrionTanHoe u BBIHYXK/ICHHOC U3JIYYCHHE.

Texuuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaIbHbIN aHalu3 (CIEKTPOCKOM),
J1a3ep, KBaHTOBBIN KOMIIBIOTED.

JleMoHCTparmu.

Mogenb omnbiTa Pezepdopaa.

Onpenenenye IJIMHBI BOJIHBI Jla3epa.

HaGnronenue nuHEHYaThIX CIIEKTPOB U3TyYCHUS.

Jlazep.

Y4eHUYeCKUii IKCIIEPUMEHT, JJaO0opaTOpHbIE PabOTHI.

HaGnronenue nuHEH4YaToro crexkTpa.

Tema 3. AToMHOE s11pO.

DKCIEPUMEHTBI, TOKa3bIBAIOIIUE CI0KHOCTh CTPOCHUS AApa. OTKPBITHE PATUOAKTUBHOCTH. OTBITHI
Pesepdopna o onpeaeneHuio cocraBa paanoakTUBHOTO u3mydeHus. CBolcTBa anbda-, OeTa-,

raMma-usJIydCHUs. Bnusuue pPaarOaKTUBHOCTH HaA JXUBBIC OPraHU3MBbI.

OTkpeiTHE TIPOTOHA U HeWTpoHa. HyknoHnHas Mmonens sapa ['eiizenOepra—Banenko. 3apsin sapa.
MaccoBoe uncino saiapa. M3oTomnsl.

Anba-pacniaa. DIeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnan. 'amma-n3nydenue. 3aKoH
PaZroaKTUBHOTO pacaja.



DHeprus CBA3M HYyKJIOHOB B sijipe. SnepHbie cuitbl. JleekT Maccol spa.
SAnepHblie peakuuu. JleneHre U CUHTE3 SAEp.

Snepusiii peaktop. Tepmosaepublii cunres. [Ipo6iieMbl 1 IEPCHIEKTUBBI IEPHON SHEPTETUKH.
DKOJIOTUYECKHE aCHEKTHI SIIEPHON IHEPTETUKHU.

OnemeHTapHble yacTUlbl. OTKPHITHE NO3UTPOHA.
MeTo 1l HaONIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
®dyHaaMeHTaabHble B3auMoieiicTBus. EqMHCTBO pu3nueckoi KapTHHBI MHUpa.

TexHnueckre ycTponuCTBa U IPAKTUYECKOE IPUMEHEHHE: JO3UMETP, Kamepa BuibcoHa, sanepHbli
peakTop, atToMHasi 6omo0a.

JeMoHCTparmu.

CuéTYrK MOHU3ZUPYIOIIUX YACTHII.

Y4eHnuyecKui IKCIIePUMEHT, J1abopaTOpHbIe PabOThI

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (GoTorpadusim).

Pazgen 8. DnemMeHTHI aCTPOHOMHH B aCTPODUHKH.

Oransl pa3BUTHA acTpoHOMHUU. [IpukiiagHOE U MUPOBO33pEHUECKOE 3HAYCHHE aCTPOHOMMH.
Bun 3Bé3anoro He6a. Co3pe3ausi, spKue 3BE31bl, IIIAHETHI, UX BUJUMOE JBH)KCHHE.
ConneyHnas cucrema.

Couniie. ConmHeyHas akTUBHOCTh. Mictrounuk 3Heprun ComHua v 3BE31. 3BE3]IbI, UX OCHOBHBIE
XapaKTepUCTUKH. J[narpaMmma «CreKTpalbHbIi KIacC — CBETUMOCThY. 3BE3/IbI TTIABHOM
MOCJIEIOBATETbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb) JUIsl 3BE3]1 TTIABHOM
nocJieIoBaTenbHOCTU. BHyTpeHHee cTpoenue 38€31. COBpeMeHHbIE MPEACTaBICHUS O

MPOMCXOXKACHUH | 3BoJrorrK COJIHIIA 1 3BE3]T. DTalbl )KU3HHU 3BE3]T.

Muneunsiii [1yts — Hamia [Manaktuka. [lonoxenue u auxenue Connna B ['anakruke. Tumsl
rajakTuk. PaguoramakTuku u kBasapbl. YEpHbIE IBIPHI B SApPAX TalaKTHK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa66ina. Pazberanue ranakruk. Teopus bosnbioro
B3pbIBa. PeMKTOBOE H3IIydeHHUE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.
Hepeménnsie mpo6aemMbl aCTpOHOMUH.

Y4aeHnndeckue Ha6HIO,Z[eHI/I$I.



Habnronenust HeBOOPYKEHHBIM TJ1a30M C UCTIOIb30BAHUEM KOMIBIOTEPHBIX MPHIOKCHHUN IS
OTIpeIeJICHUS TIOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3/IUs
CeBepHOTo noymapus U sipkue 3BE3/bL.

HaGmonenus B Teneckon JIynsl, uraner, Miewnoro I[lyru.
O6o0m1aromee MOBTOPEHHUE.

Poub ¢pu3nKu 11 aCTPOHOMUM B SKOHOMHYECKOM, TEXHOJIOTMYECKON, COITMATBLHON M STHYECKOU
cdepax 1esaTenbHOCTH YeJI0BEKa, pOJib U MECTO (PM3UKHU U aCTPOHOMMHU B COBPEMEHHOM HayuyHOI
KapTHUHE MHpa, poJib (PU3HUECKOM TeopuH B (HOPMHUPOBAHUHU MTPEACTABICHUMN O pr3HUecKoit
KapTHUHE MHpa, MECTO (PU3NYECKON KapTUHBI MUPA B O0IIEM PsIJly COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX MPEJCTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBS3H.

Nzyuenune kypca ¢pusnku 6a30Boro ypoBHs B 11 kacce ocymmecTBisieTcs: ¢ y4€Tom
COACPIKATCIIBbHBIX MEKIIPEAMCTHBIX CBSI3EN C KypCcaM1 MaTCMaTHKH, 6I/IOJ'IOFI/II/I, XUMHH, reorpa(bpm
U TEXHOJIOI'UH.

MexnpeaMeTHbIC IOHATHS, CBI3aHHBIE C M3YYEHUEM METOJIOB HAyYHOTO IMO3HAHMS: SBJICHUE,
Hay4HbBIN (DaKT, TUIIOTE3a, (PU3NUYECKast BEIIMUMNHA, 3aKOH, TEOPHs, HAOIIOCHUE, SKCIIEPUMEHT,
MOJIETUPOBAHNE, MOJICIb, U3MEPCHHE.

Maremartuka: petieHre CucTeMbl ypaBHEHUH, TPUTOHOMETPUYECKHE (PYHKIIMU: CHHYC, KOCHHYC,
TaHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI M MX MIPOEKLHUU Ha OCH
KOOPJUHAT, CI0XKEHUE BEKTOPOB, IPOU3BOIHBIE AIEMEHTAPHBIX (DYHKIUH, MPU3HAKY TOA00Us
TPEYroJbHUKOB, OIIpe/IeIeHHE IJI0MaAN TUIOCKUX GUryp u o0béma ted.

buonorus: OJICKTPHUYECCKHUC SBJICHUA B JKUBOM IIpUupoac, KOJIeOaTEIbHbIE JABUIXKCHUA B JKHBOM
IprUpoac, OIITUYCCKUE ABJICHUA B JKUBOH IIpupoac, HeﬁCTBHC paguanyy Ha J)KUBBIC OpraHu3MBbIl.

XUMHUSA: CTPOCHUE aTOMOB M MOJIEKYJI, KpUCTAILTUNYECKasi CTPYKTYypa TBEP/BIX TeJl, MEXaHNU3MbI
00pa3oBaHUs KPUCTATUIMYECKOMN PEMIETKH, CIEKTPAIbHBIN aHAIN3.

I'eorpadusi: MarHUTHBIE TOTIOCA 3€MITH, 3aJI€KH MAarHUTHBIX Py, POTOCHEMKA 3eMHOU
MOBEPXHOCTH, IIPECKA3aHNE 3eMIIETPICEHUH.

TexHoorus: TMHUN 3IEKTpOIepeiad, TeHEPATOp EPEMEHHOTI0 TOKA, HJIEKTPOIBUraTEb,
UMHAYKIMOHHAs 1e4b, pajap, paAMONpUEMHHUK, TEIEBU30p, aHTeHHa, TeaedoH, CBU-neus,
MIPOEKIMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEUHas OaTapes.

[Tmanupyembie pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 (U3UKE HA YPOBHE CPEITHETO OOIIETO
oOpa3oBaHusl.

OcBoenue yuebHoro npeamera «dusnka» Ha ypoBHE CpeiHEro oodiero oopazoBanus (6a30BbIi
YPOBEHbB) JI0JDKHO 00ECTIEUUTh TOCTHKEHNE CIIEAYIOINX JUYHOCTHBIX, METANPEIMETHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.



JInuyHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOTO npeaMeTa «Du3nKay T0JKHBI OTPaXKaTh TOTOBHOCTD
U CIIOCOOHOCTH 00YYarOIUXCs PYKOBOICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIHEH
JIMYHOCTH, CUCTEMOU LIEHHOCTHBIX OpPUEHTALIMH, IO3UTUBHBIX BHYTPEHHUX YOEKICHUMH,
COOTBETCTBYIOIIUX TPAJAULIMOHHBIM LIEHHOCTSAM POCCUHCKOT0O OOIIECTBA, paCIIMPEHHE KUZHEHHOTO
OIIBITA U OTIBITA JEATEIBHOCTH B IIPOLECCE PEAIN3ALMN OCHOBHBIX HAPABJICHUNA BOCIIUTATEIBHON
NEATENBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaxaaHCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh IPaKJAHCKOM MO3ULIMU 00yJaIoUIerocs Kak akTHBHOT'O M OTBETCTBEHHOT'O
YJIeHa POCCUICKOTO 00IIECTBa;

IMPUHATHUC TPAAUIIUOHHBIX 06HI€‘~I€J'IOB€‘I€CKI/IX TYMAaHUCTUYCCKHUX U JEMOKPATHUYCCKUX HeHHOCTeI\/’I;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpECAX IPAXKIAHCKOTO OOIIECTBA, y4aCTBOBATH
B CaMOYIIPaBJIEHUU B 00pa30BaTENIbHOM OpraHu3aluu;

yMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMA MHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIHUSIMU U
Ha3HAUYCHHEM,

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKON IEATEIBHOCTH;
2) MaTpUOTUYECKOTO BOCIIUTAHUS:
c(hOpMUPOBAHHOCTH POCCUICKOM TPaXTAHCKON MICHTHYHOCTH, TAaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHUE K TOCYJAPCTBEHHBIM CUMBOJIaM, TOCTH)KEHUSIM POCCUICKIX YIEHBIX B
o0sacTi GU3UKH U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:
c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTD OLCHUBATHh CUTYyallUI0 U IIPUHHUMATL OCO3HAHHBIC PCIICHHUA, OPUCHTUPYACH HA
MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH, B TOM YUCJIC B ACATCIbHOCTHU y‘{éHOFO;

OCO3HAaHHC JIMYHOI'O BKJIaJia B IIOCTPOCHUC YCTOﬁqHBOFO 6yﬂymero;
4) 3CTCTHYCCKOI'O BOCIIMTAHHUA:

ACTETUYECKOE OTHOLIEHUE K MUY, BKJIIOUasl ICTETUKY HAyYHOT O TBOPYECTBA, IPUCYILETO
¢u3nyeckoit Hayke;

5) TpyJI0BOTO BOCIUTAHHUS:
MHTEpEC K pa3InyHbIM chepam mpodeccnoHaIbHOM eI TENbHOCTH, B TOM YHCIIE CBA3aHHBIM C

(GU3UKOI U TEXHUKOW, YMEHHE COBEpILIaTh OCO3HAHHBIN BBIOOp OyayIiel npodeccun u
peann30BbIBaTH COOCTBEHHBIE )KU3HEHHBIE TJIaHbI;



TOTOBHOCTH U CLIOCOOHOCTh K 00OPa30BaHUIO H CAMOOOPa30BaHUIO B 00JaCTH (PU3UKK HA
MPOTSKEHUU BCEH )KU3HU;

6) PKOJOrMYECKOr0 BOCIIUTAHHMS:

cpOopMUPOBAHHOCTH SKOJIOTMYECKOH KyIbTYPBhI, OCO3HaHKE ITI00AIBHOTO XapaKTepa
9KOJIOTMYECKUX MPOOIIeEM;

IJIAHUPOBAHUE U OCYILIECTBICHHUE JICHCTBHUI B OKPYKAIOLIEH CpEe/ie HA OCHOBE 3HAHUSA LIEJICH
YCTOMYHMBOTO PAa3BUTHS YEJIOBEYECTBA;

Pacmmpenue onbiTa 1eATEIbHOCTH 3KOJOTMUYECKON HANPaBJI€HHOCTH HAa OCHOBE UMEIOIIUXCS
3HAHUU 1O PU3HKE;

7) ICHHOCTH HAYYHOTO MMO3HAHHMS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢buznueckoil HayKu;

OCO3HaHKE LIEHHOCTU Hay4YHOH JESITeTbHOCTH, TOTOBHOCTH B Mpoliecce N3yueHus: GU3NKu
OCYILIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JeSITeIbHOCTh MHIUBUYAIbHO U B TPYIIIIE.

B npouiecce nocTmkeHNs TMUHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOrpamMMbl Mo (pu3MKe Al ypOBHS
cpenHero o0riero 00pa3oBaHus y 00y4aroIuXcs COBEPIICHCTBYETCS SMOIIMOHABHBIM HHTEIJIEKT,

MPEIoJaralni cOPMHPOBAHHOCTE:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOI[MOHATIBHOE COCTOSTHUE, BUJIETh
HaIpaBJICHUS Pa3BUTHUS COOCTBEHHON IMOLIMOHAIILHOU chepbl, ObITh YBEPEHHBIM B cebe;

CaMOpPETyJIMpOBaHus, BKIIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUEC MPUHUMATh OTBETCTBCHHOCTD 34 CBOE
IIOBCIACHUC, CIIOCOOHOCTD anarnTUpoOBaTbCAa K SMOIIMOHAJIIBHBIM U3MEHCHUAM U IIPOSBIIATH FI/I6KOCTI>,

OBITE OTKPBITEIM HOBOMY,

BHYTpeHHCﬁ MOTHBaIUH, BKJ'IIO‘laI-OH_[eﬁ CTPEMIJICHUC K NOCTHKCHUIO LECJIN U YCIIEXY, OIITUMU3M,
HHUIUATUBHOCTL, YMCHHC ,Z[eﬁCTBOBaTL, HCXO0Od U3 CBOUX BO3MO)KHOCTGIZ;

OMIIAaTHUH, BKJIIOUaroniei CIIOCOOHOCTh NOHUMATh OMOIHUOHAJIIBHOC COCTOSAHUC APYTIUX, YYUTHIBATH
€ro IIpHu OCYIICCTBIICHUH O6H_ICHI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHULIO;

COMMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIIINX CIIOCOOHOCTh BBICTpanBaTh OTHOLICHUS C APYT'UMU JIFOJAbMU,
336OTI/ITBC$I, MMPOABJIATL HHTEPCC U pa3peIlaTh KOH(I)J'II/IKTI)I.

MeTaHpe,[[MeTHHC PE3YyIbTATBI OCBOCHUS IPOTpaMMBbl CPEIHETO 06mer0 O6pa3OBaHI/I$I JOJIDKHBI
OTpPaXKarThb:

OBJ'Ia,Z[eHI/IC YHUBCPCAJIbHBIMHU TO3HABATCIIbBHBIMU JIENCTBUSIMU:

1) 6a30oBbIC JJOTHYECKUE JCHCTBHUS:



CaMOCTOSITEIILHO (POPMYITHPOBATh U aKTyalIn3UPOBaTh Ipo0iIeMy, paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENICIIATD 1SN ICATCILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTHKCHHUS,
BBIABJIATH 3aKOHOMCPHOCTHU U ITPOTHUBOPCUUA B PACCMATPHUBACMBIX (1)I/I3I/I‘-ICCKI/IX SIBJICHUAX,

pa3pabaTbIBaTh IJIaH PEeHICHHUS IPOOIEMBI ¢ yIETOM aHAIHM3a UMEIOIINXCS MAaTepUATBHBIX U
HEMATEpUAJIbHBIX PECYPCOB;

BHOCHUTBH KOPPECKTHUBLI B ACATCIIBHOCTD, OLICHUBATHL COOTBETCTBUC PCIYIILTATOB LC/IAM, OLICHUBATH
PUCKHU HOCJ'IC)ICTBPI?I JACATCIIBHOCTH,

KOOPJIMHUPOBATH U BBIMIOJIHATE PA0OTY B YCIOBUSIX pealbHOIO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BBIC UCCIEAOBATENHCKUE JCHCTBUSA:

BJIaJICTh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMH IMIOHATUSIMHU U METOIaMH (DH3MUECKOHN HAYKH;
BJIAJICTh HABBIKAMH Y4eOHO-HCCIIEIOBATENBCKON M TIPOCKTHOM JIEITETLHOCTH B 0071aCTH (PH3HKH,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOUCKY METOJIOB PELICHHS 3a1a4
(GU3NIECKOTO COAEPIKaHMs, MPUMEHEHHIO PA3IMYHBIX METOAI0B TIO3HAHMS,

BJIQJICTh BUJIAMH JESITEIHHOCTH IO MOJYYCHUIO HOBOTO 3HAHHMSI, €T0 HHTEPIPETAIIHH,
peoOpa30BaHUIO U MPUMECHEHHIO B PA3IMYHBIX YIEOHBIX CUTYAIUSIX, B TOM YHCIIE ITPH CO3AaHUU
Y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIC CBSI3U M aKTyaJM3UpOBATh 33]1auy, BBIIBUTATh TUIIOTE3Y €€
peleHusl, HaXOAUTh ApryMEHTHI IS IOKA3aTeNIbCTBA CBOMX YTBEPKICHHH, 3a1aBaTh MapaMeTphl U

KPUTEPUHU PEILICHUS;

AHAJIM3UPOBATD MOJIYYCHHBIC B XOAC PCHICHUS 3aJa4i PE3YyJIbTAThl, KPUTUYCCKHU OLCHUBATD UX
AOCTOBCPHOCTD, ITPOTHO3UPOBATH U3MCHCHHUEC B HOBBIX YCIIOBUAX,

CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 33]]a4l B 00Pa30BaTENbHON NEATEIbHOCTH, B TOM YHUCIIE
MIpH U3y4eHUH (PU3UKU;

AaBaTb OUCHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpPIO6pCTéHHBII>i OIIBIT,

YMETH IIEPCHOCUTH 3HAHUA T10 (I)I/BI/IKG B IIPAKTUYCCKYIO 00J1acTh KHU3HCACATCIIBHOCTH,
YMETb UHTCTPUPOBATH 3HAHUSA U3 PA3HBIX ITPEAMCETHBIX O6JIaCTeI\/'I;

BbIIBUI'aTb HOBBIC UJICU, IPEJIAraTb OPUTHMHAJIBHBIC IMTOAXOAbI U PCIICHU A,

CTaBHUTb HpOGJ’IeMLI " 3ala4u, JOMMYCKAOIMNEC AJIbTCPHATUBHBIC PCUICHU .



3) paboTa ¢ uHbOopMAaIuei:

BJIQJICTh HaBBIKAMH IMOJTy4eHUsI HHPOPMALUU (PU3HUECKOTO COJIEPKAHUS U3 UICTOUHUKOB Pa3HBIX
THUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATH IIOUCK, aHAJIN3, CUCTCMATHU3allUI0O 1 UHTCPIPLCTALIUIO
nHGOpMAIUY PAa3INYHBIX BHIOB U ()OPM TIPE/ICTABIICHHUS,

OILICHUBATh JJOCTOBEPHOCTH WH(POPMAIIHH;

HCII0JIb30BATh CPCACTBA I/IHq)OpMaIII/IOHHBIX 1 KOMMYHUKAIIXMOHHBIX TEXHOJIOTUH B peicHUuN
KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX U OPraHU3allMOHHBIX 3aJa4 C CO6J'II'OI[€HI/I€M Tpe6OBaHI/H>'I
OPTOHOMHUKH, TCXHHUKHU 6630HaCHOCTI/I, TUT'CHBI, pecprOC6€p€)K€HI/I$[, IMMPaBOBBIX U 3TUYCCKUX
HOPM, HOPM UH(OPMAIIMOHHON O€301TaCHOCTH;

CO3/aBaTh TEKCThl (PU3NYECKOTO COAEPKaHUS B Pa3IMUHBIX opMaTax ¢ y4ETOM Ha3HAYCHUS
nH(pOpMaLIUY U 1IeJIeBOI ayIUTOPUH, BEIOUpAs ONITUMANIbHYIO (OpMY MpEACTABICHUS U
BH3YaJT3aI1H.

OBHa}IeHI/Ie YHUBCPCAJTIbHBIMU KOMMYHHUKATHUBHBIMHA HeﬁCTBHﬂMHZ

1) obuienue:

OCYIIECTBIISTH OOIIEHHE HA YpOoKaX (PU3UKU U BO BHEYPOUHOU JIEATEILHOCTH;

pacro3HaBaTh NMPEANOCHUTKA KOH(DIMKTHBIX CUTYAIlMH U CMATYATh KOHMIUKTHI;

Pa3BEPHYTO M JIOTHYHO M3J1araTh CBOIO TOYKY 3PEHHSI C HCIOJIH30BAHNUEM SI3BIKOBBIX CPEJICTB.
2) coBMecCTHasl eSITeIbHOCTD:

IIOHUMAThb M HUCIIOJIB30BAaTh IIPCUMYILCCTBA KOMaHﬂHOﬁ n I/IH,Z[HBH,HyaJIBHOI;'I pa60TbI;

BBIOMPATh TEMATHUKY U METOJIbl COBMECTHBIX ACUCTBUI ¢ YUETOM OOILINX HHTEPECOB, U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

IIpUHUMATb OCJIN COBMECTHOM JACATCIIbHOCTHU, OPraHU30BbIBATE U KOOPANMHHUPOBATH HeﬁCTBHH no eé
JOCTHIXKCHHUIO: COCTABJIATH I1JIaH HeﬁCTBHﬁ, pacupeacisiTb poJiu C y‘IéTOM MHEHUM Y4aCTHUKOB,

O6C}’)KI[EITB PE3YyJIbTAThL COBMECTHOM pa6OTI:I;

OLIEHUBATh KAYECTBO CBOET0 BKJIAJa U KaX/I0T0 yYaCTHUKA KOMaH/Ibl B OOIIMI pe3yabTar 1o
pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaratb HOBBIC IIPOCKTHI, OLICHUBATHL UJICU C IIO3ULIUHA HOBU3HBI, OPUTHUHAJIbHOCTH,
HpaKTquCKOﬁ 3HAYMMOCTH;

OCYIICCTBJIATH MO3UTUBHOC CTPATCTHUICCKOC NOBCACHUEC B PA3JIMYHBIX CUTYAlIUAX, ITPOSABJIIATH
TBOPYECTBO U BOO6pEl)KCHI/IC, OBITH HWHUIIMATHUBHBIM.

OBJ'Ia,Z[eHI/IC YHUBCPCAJIIbHBIMUA PETYIATUBHBIMU JIEMCTBUSIMU:



1) camoopranuzanus:

CaMOCTOSITEIILHO OCYIIECTBIISATH MIO3HABATENIFHYIO AEATEIBHOCTD B 001aCTH (PU3UKH U aCTPOHOMUM,
BBISBJIATH IPOOJIEMBI, CTABUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEUICHUS PACUETHBIX U KaUECTBEHHBIX 3a/1a4, TUIAH BBIITOJTHEHUS
MPAKTUIECKON pabOTHI C YYETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BOZMOKHOCTEH 1
MIPEANIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATh MPHUOOPETEHHBIN OTIBIT;

Croco6CcTBOBATH (POPMUPOBAHUIO U MTPOSBIICHUIO APYIULIMU B 007aCTH (PU3UKH, IIOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTeNIbHBIN U KyJIbTYPHBIH YPOBEHbD.

2) CaMOKOHTpOJIb:

AaBaTb OCHKY HOBBIM CUTyallsIM, BHOCHUTb KOPPCKTHUBEI B ACATCIbHOCTD, OLICHUBATDH
COOTBECTCTBUEC PEIYJIILTATOB LECIISAM;

BJIIETh HaBbIKaMU MIO3HABATENbHOM pedieKCHH KaK 0CO3HAHUS COBEPIIAeMbIX IEHCTBUN U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUIA;

UCTIOJIb30BaTh MPUEMBI pe(IICKCHUH ISl OIICHKH CUTYAIIMH, BEIOOpA BEPHOTO PEIICHHUS;
OIICHUBATh PUCKH U CBOCBPEMEHHO IPUHUMATD PEUICHHUS 110 UX CHIDKEHHIO,
MPUHAMATh MOTUBBI M @PTYMEHTHI IPYTUX MIPU aHATU3E PE3YJbTaTOB JCATEIBHOCTH.
3) mpuHsaTHE CceOs U APYTUX:

MPUHUMATh ce0sl, TOHUMAs CBOM HEJOCTATKH U JIOCTOMHCTBA,;

MPUHUMATh MOTUBBI M aPTYMEHTHI IPYTUX MIPU aHAIU3E PE3YJbTaTOB JCATEIbHOCTH;
MpHU3HABaTh CBOE MPABO U MPABO APYTUX Ha OIIHOKY.

[IpenmeTHbIe pe3ysbTaThl OCBOEHHS ITpOrpaMMsl 1o gusmke. B mporecce n3ydeHus Kypca Kypca
¢u3uku 6a3oBoro ypoBHs B 10 kinacce oOydarouiuiics HayquTCs:

JIEMOHCTPUPOBATH HA MIPUMEPaxX PoJib U MeCTO GU3UKU B (HOPMHUPOBAHUH COBPEMEHHOMN HAydYHOI
KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKH U TEXHOJIOTH, B MPAKTUYECKOHN EATEIbHOCTH
JIIOJIEH



YUUTHIBATh TPAHUIIBI IPUMEHEHUS N3YYCHHBIX (PU3UUYECKUX MOJICNIeH: MaTepralibHas TOUKa,
MHEpPLUAIIbHAS CUCTEMA OTCYETa, aOCOIIOTHO TBEPIOE TENO, UACAIbHBIN ra3, MOJEIH CTPOCHUS
ra30B, )KUJKOCTEH U TBEPIBIX TEJI, TOUCUHBIN JCKTPUUECKUH 3aps/l IPU peIIeHUH (PU3HIECKIX
3azad4;

pacro3HaBaTh (GpU3MUYECKHE ABICHUS (TIPOLECCHI)  OOBICHATH X HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUS BELIECTBA U MIEKTPOJIMHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBM)KEHUE, CBOOOIHOE TTa/ICHUE TEJ, ABIKEHHE IO
OKPYXXHOCTH, HHEPLIUs, B3auMoAeHcTBUE Tel, Tuddy3ust, OpOYHOBCKOE JABIKEHHE, CTPOCHHE
KUAKOCTEN U TBEPJBIX TEJ, U3MEHEHHE 00bEMA TeJ IPU HArpeBaHUU (OXJIaXK/IEHUH ), TEIIIOBOE
paBHOBECHE, HCIIAPEHNE, KOHAEHCALWs, IUIaBICHUE, KPUCTAIIN3ALMS, KUIIEHNE, BIAXKHOCTh
BO3/1yXa, IIOBBILICHUE JABJICHUS I'a3a IIPU €r0 HAarPEBAHUM B 3aKPBITOM COCYJI€, CBSI3b MEKY
rapaMeTpamMu COCTOSIHMS ra3a B M30IIPOLIECCaX, dJIEKTPU3ALMS TEJI, B3aUMOACUCTBUE 3apsI0B;

OMMCHIBATh MEXaHUYECKOE JBUKEHHE, UCTIOJb3Ys (PU3NUECKHE BETNYNHbBI: KOOPAUHATA, MYTh,
IepeMenIeHne, CKOpoCTh, YCKOPEHHE, Macca Tella, CUIIA, UMITYJIbC Tella, KHHETUYeCKask SHEPTHs,
MOTEHIIMATIbHAS SHEPTUs, MeXaHn4yeckas paboTa, MeXaHu4YecKasi MOILIHOCTb; [IPH OMUCAaHUH
MPaBUJIBHO TPAKTOBATh (GU3NUYECKUIN CMBICI UCIIOJIb3yEMbIX BEIHUNH, UX 0003HAYEHUSI U €UHHULIBI,
HaXOJUTh (OPMYIIbI, CBA3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIUUMHY C JPYTUMHU BETUUMHAMU;

OTIMCHIBATh N3YUYCHHBIE TEIJIOBBIE CBOMCTBA TEJ U TETUIOBHIE SIBJICHUS, UCTIONIb3Ys (PU3UUECKHE
BEJIMYMHBI: IaBJIEHUE raza, TeMIepaTypa, CpeiHsis KHHETUYEeCKasi JHEPT sl XaOTUYECKOTO
JBUKEHUS MOJIEKYJ, CPEAHEKBAApaTHUHAsL CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS
SHeprus, pabora raza, Ko3p(HUIUEHT MOJIE3HOr0 IeHCTBUS TEIJIOBOTO ABUTaTENsl; IPU ONMUCAHUT
MPaBUWJIBHO TPAKTOBATh (U3UUYECKUIN CMBICI HCIIOJIb3yEMbIX BEIHUNH, UX 0003HAYEHUSI U €IUHHULIBI,
HaXOJUTh (OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMU BETUYMHAM;

OIMMCbIBATh U3YYCHHBIC DJICKTPUYCCKHUEC CBOMCTBA BEIIECTBA U SJICKTPUYECKHUC ABJICHUA (npoueccm),
HCITIOJIb3YH (l)I/IBI/I‘ICCKI/IC BCJIIMYHUHBI. 3J'ICKTpI/ILIeCKI/II71 3apsan, SJICKTPHUICCKOC II0JIC, HaHpH)KéHHOCTB
I10JId, IMOTCHIKAJ, Pa3HOCTH MOTCHIUAJIOB; IIPH OIIMCAHWHU ITPABUIJIBHO TPAKTOBATh (bHSPI“ICCKHfI
CMBICJI UCITOJIB3YEMBIX BEJIMYUH, UX 0003HaYEeHHS U CAVHUIBI, YKa3bIBaTh (bOpMYJ'IBI,
CBA3bIBAIOIIUC JTAHHYIO (1)1/13qu01<on BCJIIMYHHY C APYTUMH BCIIMYUHAMMU,

aHAJIM3UPOBATH (PUINYECKUE MPOIIECCHI U SIBIICHUS, UCTIONb3Ys (PU3HUECKHUEe 3aKOHBI ¥ PUHITHUIIBL:
3aKOH BceMupHoro tsarotenus, I, II u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOM
SHEPrUM, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHLUIT CYIIEPIO3ULIMHI CHUJI, TPUHIIUI PABHOIIPABUS
MHEPUUAJIbHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETHUECKYIO TEOPUIO CTPOCHUS BELIECTBA,
ra30oBbl€ 3aKOHBI, CBSI3b CPEIHEN KUHETUUECKON SHEPIUU TEIIOBOIO IBUKEHUS MOJIEKYII C
abCOTIOTHON TeMIepaTypoil, MepBbI 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHHUS AIEKTPUUECKOTO
3apsiaa, 3akoH KymnoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0
MaTeMaTH4eCKOe BhIPAKEHHUE U YCIOBUS (TPAHULIBI, 00JIaCTH) TPUMEHUMOCTH;

0OBSICHATH OCHOBHBIC IMPUHIUIIBL JIeNCTBUS MalllnH, HpI/I60pOB U TCXHUYCCKUX YCTpOﬁCTB;
pa3jiniaTthb yCJIOBUA UX 0€30I1aCHOT0 UCIIOJIb30BaHUS B MMOBCEIHEBHOM KHU3HU,

BBITOJIHATH KCIIEPUMEHTHI IO UCCIIEIOBAaHUIO (PU3NYECKUX SIBJICHUH U TPOLIECCOB C
UCIOJIb30BAHUEM NPSMBIX, U KOCBEHHBIX U3MEPEHUH, TP 3TOM POPMYITUPOBATH MpodIIeMy/3a1auy
U TUNOTE3Y yu4eOHOIro IKCIIEPUMEHTA, COOUPATh YCTAHOBKY U3 MPEATI0KEHHOIO 000pyI0BaHMU,
MIPOBOJIUTH OMBIT U (GOPMYITUPOBATH BHIBOIbI;



OCYIIECTBIISTH NMPSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITUYNH, IIPH 3TOM BBIOHPAThH
ONTUMAJIbHBIN CLIOCOO M3MEPEHUS U UCIIOJIb30BATh U3BECTHBIE METObI OLIEHKH MTOTPEIIHOCTEN
U3MEPEHUN;

MCCIIEI0BATh 3aBUCUMOCTH MEKAY (PU3MUECKUMH BETMUYNHAMH C MCIIOJIb30BAHUEM TPSMBIX
W3MEPEHUH, IPH TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTATHl OTYIEHHOM
3aBHCUMOCTH (PM3UUECKUX BEIIMYMH B BUJE TAOIHI U TpadUKOB, IeIaTh BBIBOBI 110 pe3yIbTaTaM
HCCIIEA0BAHUS;

co0OroaTh MMpaBmiIa 6€301MacHOro TPpy/aa MPY MPOBEACHUH UCCIIEIOBAHUN B paMKax yueOHOTO
IKCTIEPUMEHTA, Y4eOHO-UCCIEJ0BATENLCKOM U MPOEKTHOM NEATENIEHOCTH C UCIIOIb30BaHNEM
M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemarh pacuéTHbIE 3aJ]a4i € IBHO 331aHHOMN (PU3MUECKON MOJIENbIO, UCTIONb3Ys (pr3HuecKue
3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4l BHIOMPATh GU3NUYECKYIO MOJIEIb,
BBIACTATH (PU3HUECKUE BETMUMHBI U (POPMYJIIbI, HEOOXOIUMBIE JUIsl €€ pelleHus], IPOBOIUTh
pacuéThl U OLIEHUBATh PEAIbHOCTH MOJYY€HHOTO 3HAaUeHUS (PU3NUECKON BEIMUNHBI,

periaTh KaueCTBEHHBIC 33/1a4H: BEICTPAWBATH JIOTUIECKH HEMTPOTHBOPECUUBYIO IIETTOUKY
PacCy>KJICHUM C UCTIOJIB30BAHNEM M3yUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN U (DU3UYECKUX SBIICHHUI;

WCIIOJIH30BATh TPU PEIICHUH YUeOHBIX 331a4 COBpPEeMEHHbIEC HH(POPMAITMOHHBIC TEXHOJIOTHH IS
MOWCKA, CTPYKTYPUPOBAHHSI, MHTEPIPETAINY U MPECTABICHHUS Y4eOHOW W HAYYIHO -TIOITYJISIPHOM
WHGOPMAIINH, TIOYYCHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUICCKH aHATM3UPOBATH MOJTydacMYyIO
nHpopMaIuio;

MIPUBOJIUTH MPUMEPBI BKIIaJa POCCUUCKHUX U 3apyOEKHBIX YIEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUI;

UCII0JIb30BATh TEOPETUUECKHUE 3HAHUSA 10 (PU3UKE B MMOBCEAHEBHOM KU3HU JIJIs1 0OecTieueHust
0€30MMacHOCTH NP 00paleHUH ¢ TPUOOpaMu U TEXHUUYECKUMHU YCTPOMCTBAMHU, I COXPAHEHUS
3JI0pPOBbSI U COOMIOICHUS HOPM SKOJIOTMUECKOTO TMOBEICHHS B OKpYXKAIOIei cpee;

paboTaTh B rPYIINe C BHITOJHEHHEM Pa3IUYHBIX COIIMATIBHBIX POJICH, INIAHUPOBATH PA0OTY TPYIIIIBI,
palMoHAIBLHO PACIPECIIATh 00SI3aHHOCTH U IIAHUPOBATH JICATEIILHOCTh B HECTAHIAPTHBIX
CUTYaIUsX, OIICHUBATh BKJIA]] K&KIOTO U3 YIaCTHUKOB I'PYIIIBLI B PEIICHHE PacCMaTpUBACMOM
pOOJIEMBI.

[IpenMeTHbIe pe3yabTaThl OCBOCHHUSI IPOrpaMMBI 10 ¢u3uke. B npouecce uzyueHus Kypca Kypca
¢buzuku 6a30B0r0 YpoBHS B 11 Kiacce oOyyarouiics Hay4uTCs:

JI€MOHCTPUPOBATh Ha MPUMEPax poJib U MECTO (PU3UKU B POPMHUPOBAHUHN COBPEMEHHON Hay4YHOU
KapTHHBI MUPA, B Pa3BUTUH COBPEMEHHOMN TEXHUKU U TEXHOJIOTUH, B TPAKTUYECKOHN 1A TENbHOCTH
JHo/IeH, IETTOCTHOCTh U €AMHCTBO (PU3NYECKON KapTHHBI MUPA;

YUYUTBIBATH I'PAHULIBI TIPUMCHCHU A U3YYCHHBIX (1)I/I3I/ILICCKI/IX MoOJIeJIeii: TOUCUHBIH 3HeKTpI/I‘-IeCKI/II7I
3apsan, JIyd CBCTa, TOYCUHBIN HCTOYHHK CBCTA, AACpHasA MOJCJIb aTOMA, HYKJIOHHAasA MOJICJIb
ATOMHOTO sApa IMpU pCHICHUN (I)I/ISI/I‘-IGCKI/IX 3aaaq,



pacrno3HaBaTh GU3NIECKHEC SBICHUS (TIPOIECCHI) H OOBSICHSATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKH M KBAHTOBOU (PM3UKHU: JIEKTPUIECKAs POBOJUMOCTb, TEIIOBOE, CBETOBOEC,
XUMHNYCCKOEC, MarHuTHOC ﬂeﬁCTBHH TOKa, BSaHMOHeﬁCTBHC MarHuToOB, 3JICKTpOMaruuTHas
HUHAYKIWA, IICfICTBPIC MAramMTHOIO I10JIA Ha MPOBOJHHK C TOKOM U HBH)KYMHﬁCﬂ 3apsanm,
AJIEKTPOMATrHUTHBIC KOJICOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE PAaCIIPOCTPAHCHUE CBETA, OTPAXKECHHE,
npejaoMIIeHne, nHTephepeHIus, TUPPaKIUI U MOJSPU3aIUs CBETa, TUCIIEPCHsI CBETa,
doToanekrpudeckuii apdext (poroaddekr), cBeToBOE NaBICHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsI M HCKYCCTBEHHASI PATMOAKTHBHOCTE;

OMMCHIBATh N3yUEHHBIE CBOICTBA BEILIECTBA (3JIEKTPUUECKUE, MAarHUTHBIE, ONITUYECKUE,
AIIEKTPUYECKYIO MPOBOJIMMOCTD PA3JIMUHbIX CPE) U ANEKTPOMArHUTHBIE ABJIEHUS (IIPOLIECCHI),
UCIO0JIb3YS (PU3NYECKUE BEIMUMHBI: SJIEKTPUUECKUH 3apsij, cuja TOKa, SJIEKTPUUECKOe
HaIlpsKEHUE, DIEKTPUYECKOE COITPOTUBIICHHUE, PA3HOCTh NOTEHIIMAJIOB, MIEKTPOIBHKYILAs CHIIA,
paboTa ToKa, MHAYKLMS MarHUTHOTO NoJIsl, cuiia AMrepa, cuia JlopeHua, MHIyKTUBHOCTh
KaTYILKH, SHEPTUS JIEKTPUUECKOTO U MarHUTHOTO TOJIEH, NEPUO U YacTOTa KoJieOaHui B
KoJiebaTeIbHOM KOHTYpE, 3aps/l U cujia TOKa B IIPOI[ECCE FTApMOHUYECKHX 3JIEKTPOMArHUTHBIX
KojiebaHui, POKYCHOE pacCTOSIHUE U ONTHYECKAasl Cujla JIMH3bI, IPU ONMUCAHUH NTPABUIIBHO
TPaKTOBaTh PU3NYECKHI1 CMBICI UCIOJB3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €TUHUIIbI, YKa3bIBATh
(bopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BEJIMYMHAMY;

OIMHUCbIBATb U3YYCHHBIC KBAHTOBBIC ABJICHUA U ITPOLCCCHI, UCII0JIb3Ys (1)H31/I‘-I€CKI/I€ BCIINMYUHBI:
CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YaCTOTa CBETA, SHEPTHsI U UMITYJIbC OTOHA,
MEPUO/I TIOJTypaclaia, SHEPTHs CBSI3U aTOMHBIX sIJIEp, IPY OMMCAHUU TIPABUIIBHO TPAKTOBATh
(U3NYECKUN CMBICI UCTIONIB3YEMbIX BETMYMH, UX 0003HAUCHHSI U €IMHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PH3UYECKYIO BETUYUHY C APYTHMH BEJTHYUHAMU, BBIYUCIISITh 3HAYCHUE
(hbU3UYECKON BETMYHHBL;

aHAJIM3UPOBATh (PU3NYECKUE MPOIIECCHI U SIBIICHUS, UCTIONb3Ys (PU3HMUECKHUEe 3aKOHBI M IPUHIIHUIIbL:
3akoH OMa, 3aKOHBI [TOCIIEA0BATEIHLHOTO U apajlIeIbHOTO COEAUHEHUS TPOBOAHUKOB, 3aKOH
Jlxxoyns—JIenna, 3aK0H 3JI€KTPOMAarHUTHON MHAYKIUH, 3aKOH MPSMOJIMHEHHOTO pacpoCTpaHeHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI ITPEJIOMJICHUS CBETA, ypaBHEHUE DHUHIITEHHA A5
boTorddekra, 3aKOH COXpAHEHUS SHEPTUH, 3aKOH COXPAHEHHSI UMITYJIbCa, 3aKOH COXPaHEHUs
AJIEKTPUYECKOT0 3apsi/ia, 3aKOH COXpaHEHUsSI MAaCCOBOI0 YHca, MOCTynaTsl bopa, 3akoH
PaZMOaKTUBHOTO paciiaja, Mpu 3TOM pa3InudaTh CIOBECHYIO0 (HOpPMYIHPOBKY 3aKOHA, €TO
MaTeMaTH4eCKOe BhIPaKEHHUE U YCIOBHS (TpaHullbl, 001acTH) MPUMEHUMOCTH;

OTIpEeIeIIATh HapaBJIEHUE BEKTOPA MHAYKIIMH MAarHUTHOTO TMOJIS TPOBOJIHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl JlopeHna;

CTPOUTH U ONHCBIBATH H306pa>1<eHHe, CO31aBacMoOC€ IIJIOCKUM 3€pKaJIOM, TOHKOH J'II/IH3OI71;

BBITOJIHATE SKCIIEPUMEHTBI IO UCCIIEI0BAaHUIO (PU3NYECKUX SIBJICHUH U IPOLIECCOB C
HCIOJIb30BAHUEM TNPSAMBIX, U KOCBEHHBIX U3MEPEHUIL: P 3TOM (GOpMYIIMpOBaTh podiemMy/3anauy
U TUIIOTE3Y YU4eOHOTO 3KCIIEPUMEHTA, COOMpaTh YCTAHOBKY U3 IMPEJIOKEHHOTO 000py10BaHM s,
IIPOBOJIUTH OMBIT U (POPMYITUPOBATH BBIBOIbI;

OCYIIECTBIATH NMPSMbIE M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYUH, IIPU ITOM BHIOUPATh
ONTUMAJIbHBIN CIIOCO0 U3MEPEHMS U MCII0JIb30BaTh U3BECTHBIE METOAbI OLIEHKH MOTPEIIHOCTEN
U3MEPEHUN;



MCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEITMUYMH C UCIIOJIb30BAaHUEM MPSIMBIX H3MEPEHUI: IpH
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yAbTATHI MOJyYCHHON 3aBUCIMOCTH
(GU3MUYeCKUX BEJIMYUH B BHJIE TaOIUI] U I'paMKOB, AETaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIEIOBAHMS;

co0OuroaTh MMpaBuiIa 6€301acHOro TPy/aa MpY MPOBEAECHUH UCCIEIOBAHUN B paMKax yueOHOTO
IKCIIEPUMEHTA, Y4eOHO-UCCIEJ0BATENLCKOM U IPOEKTHOM AEATEIBHOCTH C UCIIOJIb30BAHUEM
M3MEPUTENBbHBIX YCTPOUCTB U 1a00paTOPHOTO 000pyI0BaHMUS;

pemaTh pacu€THBIE 3a/1a9H C SIBHO 33JaHHON (PM3NYECKOI MOJAECIBIO, UCTIONB3Ys (PU3NIECKUE
3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4l BHIOMPATh GU3NYECKYIO MOJIEIb,
BBIACIATE (PU3MUYECKUE BEIUUUHBI U (OPMYJIbl, HEOOXOIUMBIE ISl €€ peLIeHUs, IPOBOIUTh
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJYY€HHOT'O 3HAaUeHUs (PU3UUYECKON BEJIMUYNHBI,

periaTh KaueCTBEHHBIE 33/1a4M: BEICTPAUBATH JIOTUYECKU HEMTPOTUBOPEUUBYIO IIEMTOYKY
PacCyXKJIEHUM C UCTIOIh30BAHUEM M3yYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (PU3NUYECKUX SBJICHUI;

HCIT0JIB30BAaTh IMPU PCIICHUN y‘IG6HBIX 3a1a4 COBPpECMCHHEIC I/IH(l)OpMaHI/IOHHBIe TEXHOJIOTHUHU JIA
MOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALH U MPe/ICTaBICHHs Y4eOHOW U HayYHO -TIOMYJIIPHOM
nH(pOopMalKY, TOJYYEHHON U3 pa3IMYHBIX HICTOYHUKOB, KPUTHUYECKHU aHATU3UPOBAThH MOJTYyIaeMylo
nH(pOpMaLHIO;

OOBSACHATH MPUHIUIIBI JEHCTBUS MAILIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh YCIOBHS
1x 0€30MacHOT0 MCIOJIb30BaHNUs B IOBCEIHEBHOM KU3HU;

MIPUBOJIUTH MPUMEPBI BKIIAJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIO0JIb30BaTh TEOPETHUECKHE 3HAHUS 10 (PU3UKE B TOBCETHEBHOM KU3HU U1 00eCTIeYeHUs
0€30MacHOCTH NP 00paleHUH ¢ TPUOOpaMu U TEXHUUYECKUMHU YCTPOMCTBAMHU, Il COXPAHEHUS
3JI0pPOBbSI U COOMIOICHUS HOPM SKOJIOTMUECKOTO MOBEICHHS B OKpYXKAIoIei cpeae;

paboTaTh B rpyIIe ¢ BHITOJHEHHEM Pa3IMYHBIX COIIMAIBHBIX POJICH, INITAHUPOBATH PAOOTY TPYIIIIHI,
paIMoHAIFHO PACIPEICIISATh O0SI3aHHOCTH U IUIAHUPOBATH JICATEIIbHOCTh B HECTAHIAPTHBIX
CUTYalUsX, OIICHUBATh BKJIA]] K&KIOTO U3 YIaCTHUKOB I'PYIIILI B PEIICHHE PacCMaTpHUBACMOM
pOoOJIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmeHnoBanue Kosmuecrn DJIEKTPOHHBIE
) y pasaeioB u TeM | 0 4acoB (uudposrie) oOpa3oBaTeJbHBIC
i IpOorpamMmaI Bcero pecypchl

Pazpen 1. PUBUKA U METO/JIbI HAYYHOTI'O IIO3HAHUA

1 ®u3nka 1 METObI 2 bubnunoreka 1HOK




YACOB II0 ITPOTPAMME

1 HAyYHOTO TIO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
2 bubmmoreka HOK
Kunematuka 5)
1 https://m.edsoo.ru/7f41bf72
2 bubmmoreka HOK
Jlnnamuka 7
2 https://m.edsoo.ru/7f41bf72
2 3aKOHBI 6 bubmmoreka HOK
3 COXPAaHCHHUS B MEXaHHUKE https://m.edsoo.ru/7f41bf72
Hroro mo pazmeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI
3 bubnmroreka HOK
MOJIEKYJISIPHO- 9
1 https://m.edsoo.ru/7f41bf72
KUHETUYECKON TEOPUU
3 OCHOBBI 10 bubnmmoreka IHOK
2 TEPMOIMHAMHUKHI https://m.edsoo.ru/7f41bf72
ArperaTHblie
3 bubnmoreka HOK
COCTOSIHUS BEIIIECTBA. 5
3 https://m.edsoo.ru/7f41bf72
dazoBbIe MEePexoIbl
Hroro mo pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
4 bubnuoreka HOK
DneKTpocTaTuKa 10
1 https://m.edsoo.ru/7f41bf72
[TocTostHHbIN
4 | snexkTpuuecKuit TOK. 12 bubnuoreka HOK
2 Tokn B pa3mUUHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no paszneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO 63



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

HaunmeHoBaHue Kosnyecr DJIeKTPOHHbIE
) pa3aeJioB ]| TeM | BO 4acoB (uudpoBbie) oOpa3oBaTe/IbHbIE
n/m
IporpamMmaI Bcero pecypchl
Paznen 1. QJIEKTPOJIUMHAMUKA
MarnutHoe  moJIe.
bubnnoreka HOK
DneKTpOMarHuTHas 11
1 https://m.edsoo.ru/7f41c97c
WHTYKITHAS
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
MexaHandecKkue u
bubnnoreka IHOK
AIEKTPOMArHUTHBIE 9
1 https://m.edsoo.ru/7f41c97c
KoJieOaHus
MexaHn4ecKre u . bubnmmoreka I[HOK
2 AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41c97c
bubnmmoreka I[HOK
Onruka 10
3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Pa3aen 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OcHOBBI
bubnuoreka HOK
CIIelMaIbHOM TEOPHH 4
1 https://m.edsoo.ru/7f41c97c
OTHOCHUTEILHOCTH
Uroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
ONEeMEHTBI 6 bubnuoreka 1HOK
A KBAHTOBOM ONTHKHU https://m.edsoo.ru/7f41c97¢c
bubnuoreka 1HOK
Crpoenue atoma 4
2 https://m.edsoo.ru/7f41c97¢c
bubnunoreka 1HOK
ATOMHOE SApO 5
3 https://m.edsoo.ru/7f41c97¢c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

YACOB I10 ITPOI'PAMME

DNIeMEHTHI
5 bubnuoteka HOK
aCTPOHOMHUH u 7
1 https://m.edsoo.ru/7f41c97c
acTpopH3UKI
Hroro no pazneny 7
Paznesn 6. OGOBIIAIOIIEE IOBTOPEHUE
6 O6o06mraroree A bubnmroreka HOK
1 MOBTOPCHUE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 63



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
Ja
Kontpo IlpakTu
Tema ypoka B Ta
JIbHbIE yeckHne
n/n cero U3y4eHus
padoTsbI padoThI

®dus3nka — Hayka
o npupone. Hayunsie
METOJIBI TO3HAHUS 1

OKPY)KAIOIIEero MUpa

Ponp wm wmectO
¢bu3uku B (hopMHUPOBAHUN
COBPEMEHHON  HAy4YHOU
KapTHUHBI MHpa, B 1
MPAKTUYECKOMN

NEeITeNbHOCTH JIIOIEN

MexaHudeckoe
JIBYIKEHUE.
OTHOCHTENBHOCTh
MEXaHUIECKOTO
JIBYKEHUS.
[Tepemenienue, CKOpPOCTD,

YCKOPCHUC

PaBHOMepHOE
MIPSAMOIMHENHOE

NBIDKEHUE

PaBHOyCKOpeHHOE
MIPSAMOJIMHENHOE

JBIDKEHUE

CsobogHoe

najieHue. YckopeHue 1




CBOOOIHOTO IMaJCHUSA

KpusosmHuelinoe
JIBUKECHUE. JBr>xeHue
MaTepPUAIbHON TOYKH IO

OKPY>KHOCTH

[Tpuanmn
OTHOCUTENILHOCTH
lNasmnes. MHepunaneHbie
CUCTEMBI oTcyeTa.

[Iepssiit 3ak0oH HproToHA

Macca Tea.
Cuia. [TpyHIMN
CYTIEPITO3UITUU CUIL

Bropou 3akon Hsrorona

JJId MaTCPpUAJIbHO H TOYKH

Tpetun 3aKOH
Hrrotona TUIA

MaTCpHUaIbHBIX TOUCK

3aKkoH
BCEMUPHOTO  TATOTCHHUSL.
Cuna Ttskxectu. IlepBas

KOCMHUYCCKasA CKOPOCTb

Cuna ynpyrocru.

3akoH ['yka. Bec Tena

Cuna TPEHMUS.
Kospduuuent  tpenus.
Cuna COIIPOTHBIICHUS
OpU JBWXKEHHHM Tela B

KHUAKOCTHU WUJIM T'a3C

HOCTyHaTCJ'ILHOC
n BpallaTCIbHOC

TIIBIDKEHUE a0COJIIOTHO




TBEpAOro Ttena. MoMEHT
cunel.  Ilmewo  cuibl
Ycnosus paBHOBECHS

TBEPAOIO Tena

Nmmnynsc
MaTepHaIbHOU TOYKH,
CHUCTEMBl MaTepUabHbIX
Touek. Mmmynec CHIIBL
3akoH COXpaHEeHus

nMIynbca.  PeaktuBHOE

JIBUKECHUE
Pabora u
MOIITHOCTH CHUIJIIBI.

Kunernueckass sHeprus
MaTepuaibHOW  TOYKHU.
Teopema 00 W3MEHEHHH

KMHETUYECKOW SHEPTUU

TloTennmansHas

OHEPIus. IloTennmanbpHas

SHeprus YIIpyTro
ne(popMUPOBAHHON
MPYKHUHBI.

[ToTeHIManbHAs SHEPIUS
TEeIa BOJIN3HU

ITOBCPXHOCTHU Semnn

IloTennuansHbIEe
u HEMOTEeHIIMATLHBIC
cunbl.  CBs3p  paboTh
HEMOTEHIIUAJIbHBIX CHUI C
H3MEHEHUEM
MEXaHUYECKOW DHEPIUU

CUCTCMBI TCII. 3akoH




COXpaHCHHS

MEXaHUYECKOU YHEPTUH

JlabopaTopHas
pabora «MccnemoBanue
CBSI3W pabOTBI CHIIBI C
W3MEHEHHEM
MEXaHUYECKON DJHEPTrUH
Tena Ha npuMepe

PaCTsHKCHHUA PE3UHOBOI'O

KTYTa»

KontponbHas
pabota 1o TeMe
«Kunemaruka.
JnHamuka. 3aKoHBI

COXpaHCHUA B MCXaHHUKE)

OCHOBHBIC
MOJIOXKEHUS
MOJIEKYJISIPHO-
KHHETUYECKON  TEOpHH.

BbpoyHoBckoe nBmKeHHE.

Huddysns

Xapakrep
JIBKCHUS Hu
B3aHMOJICHCTBHS YaCTHI]
BEIIIECTBA. Mopenu
CTpPOEHUS rasos,
JKUJKOCTEM M TBEPABIX

TCII

Macca Momeky.
KonnuectBo  BemiecTsa.

[Tocrosinnas ABoraapo

TemnoBoe




paBHOBECHE.
Temmeparypa u eé
U3MEPEHHUE. [MIxana

temriepatryp Llenscus

NneannHpiii ra3 B
MKT. OcHoBHOE
ypaBHenue MKT

AOcoiroTHas
TeMIleparypa Kak Mepa

CpeaHerd  KHUHETHYECKOU

OHEPTUn JABUKCHU A
MOJIEKYIL. VYpaBHeHHE
Meunneneena-
Kitaneiipona

3akon JlaapTOHA.

T"a30BBIC 3aKOHEI

JlaGopaTopHas
pabora «MccienoBanue
3aBHCUMOCTH MEX]TY
napaMeTpaMu COCTOSTHHS

Pa3pEIKCHHOIO I'a3za»

H3zonporneccel B
HIeaIbHOM Ta3e MU HuX
rpadguveckoe

IpCeaACTaBJICHHUC

Buyrpenuss
SHEprus
TEPMOIUHAMHYECKOU
CHUCTEMBI U CIIOCOOBI €€’
m3MeHenus. KomamuecTBo
TEIUIOTBI ¥ paboTa.

Buytpennss SHEprus




O0JHOATOMHOI'O

NACAJIbHOTO I'a3a

Bunsr

TeIIonepe1aun

VY nennHasg
TEILIOEMKOCTh BEIECTBA.
KommaectBo TEMIOTHI
npu Teronepenaye.

AmabaTHBIN MpoIecc

[IepBb1it 3aKOH
TEPMOJUHAMUKA U  €T0
IIPUMEHEHHE K

usomponeccam

Heob6parumocTth
MPOLIECCOB B  MPUPOJE.
Bropoit 3aKOH

TEPMOJUHAMHUKHU

[Tpuniun
IEUCTBUS u KIIJI

TEIIOBOM MaIlIUHBI

Hukn Kapno wu

ero KII/]

DKOJIOTUYECKUE
poOIEeMBI

TCINIOOHCPICTUKHU

O06o0maromuit
ypok  «MonekynspHas
¢du3zuka. OcHOBBI

TCPMOJUHAMUKU

KoHnTtponbsHas
pabota 1o TeMe

«MonekymnspHas (u3HKa.




OCHOBBI

TEPMOIUHAMHKI
[TapooOpazoBanue
u KOH/ICHCAIIHSL.

Hcnapenune n kunenue

AOcoiroTHaA u
OTHOCUTCJIbHAA
BJIAXKHOCTbD BO3/TyXa.

Hacsiennsiit nap

TBepnoe TEJIO.
Kpucrannmueckue 51
amopdHbIe Tena.
AHM30TpONIMS  CBOWCTB
KPUCTAJIOB. Kunkue
KPHUCTAJLJIBL.
CoBpeMeHHbIE

MaTepHabl

IInaBinenne Hu
KpUCTAJUTH3AIIUS.
VnenpHasg TEIUIOTa

iaBnenus. CyOaumarus

YpaBHeHue

TEIIOBOro OajaHca

DIeKTpu3aius
TEN. DIIEKTPUYECKUU
3apsm. JIBa BHUIIA

QJICKTPUYICCKHUX 3apAa10B

[IpoBonHMKH,
JTURIIEKTPUKU u
MOJYIPOBOJAHUKHU. 3aKOH
COXpaHEHUs

QJICKTPUYCCKOTO 3apsaa




Bsaunmonencrsue
3apsnoB. 3akoH Kymona.
ToyeyHsIn’

AIEKTPUYECKUU 3apsil

Hanpsixénnocts
JNEKTPUYECKOTO  IOJIA.
[IpuHnun cynepno3unuu
SJEKTPUYECKUX  ITOJIEH.

JInHun HanpsKEHHOCTH

Pabora cHII
AIEKTPOCTATHUECKOTO
TOJIA. TloTenmua.

PaszHocTh moTeHIIMAIOB

[IpoBoguukn
JTUDIIEKTPUKU B
AIEKTPOCTATHYECKOM
noJsie. Jludnekrpuyeckas

IIPOHUIAEMOCTb

DIIEKTPOEMKOCT.

Konpnencarop

DIJIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa.
OHeprusi  3apsHKEHHOIO

KOHACHCATOpa

JlaGopaTopHas
pabota "N3mepenue
JIIEKTPOEMKOCTH

KOHJeHcaropa"

[Ipuanun
JEUCTBUS U TIPUMEHEHUE
KOHJIEHCATOPOB,

KOITMPOBAJIbHOTO




arrapara, CTPYHHOTO
IIpUHTEpA.
DneKkTpocTaTH4YecKas
3alluTa. 3azemiieHue

AIIEKTPONIPUOOPOB

DnexTpuyecKuit
TOK, YCIIOBUS ero
CYIIECTBOBAHMSL.
[Mocrostuuerit Tok. Cuna
TOKA. Hanpsioxenue.
ConportuBienue. 3aKoH

Oma 114 yyacTka 1enu

TlocnenoBaTeanpHO
e, napajuiesibHOe,
CMEIIAaHHOE COEAUHEHUE
MIPOBOTHUKOB.
JlaGopatopnasst ~ paboTta
«3yueHue cMmeniaHHoro

COCAMHCHUA PE3UCTOPOB»

0.5

Pabora u
MOIIHOCTB
IEKTPUIECKOTO TOKA.

3akoH Jlxoynsa-Jlenna

3akon Oma g
TTOJTHOM (3aMKHYTOH)
JIEKTPUUYECKON LEMH.
KopoTkoe  3amblkaHue.
JlaGopaTtopHass ~ paboTa
«3mepenne SAC
UCTOYHMKA TOKAa M €ro
BHYTPEHHET O

COIIPOTUBJICHUS»

0.5




OneKTpoHHas
IIPOBOJAUMOCTb  TBEPABIX
METaJJIOB. 3aBUCHMOCTb
CONPOTUBIICHUS
METaJlJIOB oT
TEMIEPATYPHI.

CBepX1mpoBOIUMOCTh

DNEeKTPUUECKUH
TOK B Bakyyme. CBoucTBa

JIIEKTPOHHBIX ITyYKOB

[TomynpoBoAHUKH
, UWX COOCTBeHHas W™
MpUMeCHast
MIPOBOIUMOCTb.
CaomuctBa p—n-
nepexo/a.
[TosynpoBOAHUKOBBIE

IPUOOPHI

DIIEKTPUUYECKUU
TOK B pacTBopax H
pacrmiiaBax
AJIEKTPOJIUTOB.
DIEeKTpOIUTHYECKAs
JICCOLIMAITHS.

DNeKTponun3

DNEeKTPUYECKUH
TOK B rasax.
CamocToATenbHbIN U
HECAMOCTOSITEIbHBIN

paspsaa. Monnus. [1nasma

DNEeKTpUYECKUE

npubOpBl U YCTPOICTBA U




ux IIPAKTHIECKOE
npuMeHnenue.  IIpaBuna

TEXHUKUA 0E30I1aCHOCTH

O0001arommn

YPOK

«DNEKTPOIMHAMHKAY

KontponsHas
pabota o TeMe
«IJEeKTPOCTATUKA.
[TocTostHHbII
BIEKTPUYECKUI TOK.
Tokn B  pa3nIMyHBIX

cpenax»

PesepBHBIN  ypoOK.
KontponpHas pabora 1o
7 TeMe

"OnexkTpoauHamMuka"

Pe3epBHBIil  ypoOK.
O6oOmaromuii  ypok 1O

temaM 10 kiacca

OBILIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME
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11 KJIACC

n/n

Tema ypoka

KoandecTBO 9acoB

cero

Kontp
0J1bHBIE

padoTsI

IIpakTu
yecKkue

padoThbI

Ja
Ta

HU3YyYCHUA

ITocTostHHBIE
MarHuTbl it 150:4
B3aUMO/ICHCTBHE.
MarxauTtHoe noJje.
Bexkrop MAarHuTHOM
AHIYKIIHH. JInnun

MarauTHOH HHAYKOUH

MaruauTtHoe
MoJie TPOBOJHUKA C
TokOoM. OmnbIT Dpcrena.
Bsaumonetlicteue

IIPOBOAHHUKOB C TOKOM

JlabGopaTopHas
pabota «3ydeHne
MarHuTHOTO TOJISt

KaTyIIKKU C TOKOM»

[HeiicTBue
MarHUTHOTO TIOJIsI Ha
MPOBOJHUK C TOKOM.
Cuna Awmriepa.
JlaGopaTopHass pabota
«UccnenoBanue
JEUCTBHUS TIOCTOSTHHOTO
MarHuTa Ha paMKy cC

TOKOM»

[eiicTBue
MarHUTHOTO TIOJIS Ha

JBUKYITYIOCS




3apsSHKCHHYIO  YaCTHILY.
Cuna Jlopennia. Pabora

cuiebl JlopeHna

DNeKTpOMarHuT

Hag uHAyKnus. llotok

BEKTOpa MAarHuTHOU
UHIYKLUH. 9C
WUHIYKLUH. 3aKkoH
3IEKTPOMArHUTHO M

nHaykuu Papanes

JlabopaTopHas
pabora «MccnemoBanue
SABJICHHUA

AIEKTPOMAarHUTHO M

WHIYKIIUW

NHAYKTUBHOCTH
SIBneHmME
camonnaykiuu. IJIC
CaMOUWHTYKIIHH.
DHepruss.  MarHUTHOTO
TIOJIS1 KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE

I10JIE

Texnuueckue
yCTpOHCTBA U HUX
IIPUMEHEHHE:
IIOCTOSIHHBIE MAarHMTHI,
JIEKTPOMArHHUTHI,
IEKTPOIBUTaTENb,
YCKOPUTENH
2JIEMEHTApHBIX YacCTHII,

HHAYKIITUOHHAA 11C€Yb

O0600warumii

YpPOK «MarHuTHoe




I10JI€.

DneKTpoMarHuTHas
WHTYKITHAS

Kontponbhas
pabora 1o TeMe
«MarnuTtHoe ToJIe.
DneKTpoMarHuTHas
WHTYKITUS

CBoOo1HBIE
MEXaHUYECKHE
KoJieOaHusl.
I'apmonnueckue

KojeOaHus. YpaBHEHHE
TapMOHUYCCKUX
KoJIeOaHUH.

[IpeBpamnienue suepruu

JlabopaTopHas
pabora «MccnemoBanue
3aBUCHUMOCTH TIEpHOJA
MaJbIX KoneOaHui
rpy3a Ha HHTH OT

JJIMHBI HUTH W MaAcCChI

rpy3a»
KonebarenpHbIH
KOHTYP. CsoOoHbBIE
AIEKTPOMArHUTHBIC
KoIeOaHus B
HealbHOM
KoebaTeIbHOM
KOHTYpE. AHanorus

MCKAY MCXaHUYCCKUMU
U 3JICKTPOMAarHuTHbBIMU

KOJIEOAHUSAMU

®opmyiia




TomcoHna. 3akoH
COXpaHeHI/ISI 3HepI‘I/II/I B
HAIeaTbHOM
KoIe0aTeIbHOM

KOHTYpe

[IpencraBnenue
0 3aTyXaroIIUX
KOJIeOaHUsX.
BrinyX1eHHBIE
MEXaHUYECKHE
konebanusa. PesoHaHC.
BriHyX1eHHBIE
3JIEKTPOMAarHUTHBIE

KoJIe0aHus

[TepemenHbIn

ToK. CHHYCOMTATbHBIN

TepEMEHHBIN TOK.
MommHOCTh
MIEPEMEHHOTO TOKA.
AMIUTUTYIHOE u
JICUCTBYIOIIEE

3HAYCHUEC CUJIBI TOKa U

HaIpsKEHUs
Tpancdhopmatop
IIpousBoAacTBO,
nepeaaya u
norpebaeHue
AIEKTPUUECKON
SHEPTUU

YerpolictBO U
MPaKTUYECKOE
MIPUMEHEHUE
AIEKTPUUECKOTO

3BOHKAa, reaeparopa




NEPEMECHHOTO TOKa,

JIMHUH JJIEKTpoliepesayd

OKOJIOTUYECKHE
PUCKH pu
MIPOU3BOJICTBE
AJIEKTPOIHEPTUH.
KynsTypa
HCIIOJIB30BAHMS
AIEKTPOIHEPTHH B

NOBCEIHEBHOU KU3HU

Mexanndeckue
BOJIHEI, YCIIOBHSI
pacrpoCcTpaHeHHUSL.
[Tepuon. CkopocThb
pacrpocTpaHeHHs u
JUTHHA BOJIHEL.
[Tonepeunsie u

IIPpOAOJIbHBIC BOJTHBL

3Byk. CKOpOCTH
3BYyKa. I'pomkocTh

3BYKa. BricoTra TOHA.

TemOp 3ByKa
DJIEKTPOMArHuT
HBIE BOJIHBI, ux

CBOMCTBa M CKOPOCTb.
[IIxana
3JIEKTPOMAarHUTHBIX

BOJIH

[IpuHIUIIBL
panuocBs3u u
TeneBuacHus. Pa3purue
CpPEACTB CBSI3U.

Pagnonoxamus

KoHnTtponsHnas




pabora «Konebanust u

BOJIHBD»
[IpssMonMHENnHO
e pacnpocTpaHeHue

CB€Ta B OJHOPOJHOMU
cpeze. Toueunslit

HWCTOYHHUK cBera. Jlyu

cBeTa
Otpaxxenue
CBETA. 3aKoHBI
OTpaXeHUs CBeTa.
[Toctpoenue
M300paKeHUH B

IIJIOCKOM 3€pKaji€

[Ipenomiienne
CBETA. [Tonnoe
BHYTpEHHEE
OTpa)keHHUE.
[IpenenbHbIH yroga

IIOJIHOI'O BHYTPCHHETO

OTpaXCHUIA

JlaGopaTopHas
pabota «M3mepenue
noKa3zaTens

IpCIIOMIICHUS CTCKIIA»

JIuH3bL
ITocTtpoenue
n300pakeHNl B JIUH3E.
dopmyiia TOHKOU
JIUH3BL. YBennuenue

JIMH3bI

JlaGopatopHas
pabota «MccrnenoBanue

CBOMCTB M300pakeHHH




B JIMH3aX»

Hucnepcus
CBETa. CnoxxHbIi
cocraB 0OeJoro cmera.
Iser. JlabGopaTopHas
pabora «Habmronenue

AUCTICPCUHN CBCTa»

WNuTrepdepenuus
CBETA. Hudpaxuus

ceeta. /{udpaxnuonnas

perérka
[Tonepeunocts
CBETOBBIX BOJIH.

[Tongpuzanus cBera

Onruueckue
MPpUOOPHI U YCTPOHCTBA
" YCIIOBHSI X
0e3011acHOTO

IIPUMCHCHUA

['panunbr
MIPUMEHUMOCTHU
KJIaCCUYECKOU
MexaHukd. IlocTynatsl
CHEIUATLHOU  TEOPHH

OTHOCHUTCJIIBHOCTHU

OTHOCUTEIBHOC
Thb  OJIHOBPEMEHHOCTH.
3amensieHue BPEMEHU U

COKpall€HUC NJINHbI

OHeprus u
UMITYJIbC
PENATUBUCTCKON
gacTuipl. CBsA3b Macchl

c SHEpPrUueH u




HUMITyJbCOM.  DHEprus

IIOKOA

KontponbHas
pabota «Ornruka.
OcHOBBI  crieIMAIBHON
TEOpUU

OTHOCHUTCIIBHOCTH»

@DOTOHBI.
®opmyia [Inanka.
OHeprus W HMITYJIbC

dboTona

OTtkpbiTHE u
UCCcleI0OBaHuE
dbotorddexra. OmbITH

A. T. Cronerosa

3aKOHBI
dboTtorddexra.
YpaBHeHue
OHWHIIITENHA VIS
dhoTtorddexra.
«Kpacnas IpaHULa»

dhoTtorddekra

JaBnenue
ceeta. OmbeiTer I1. H.
JleOeneBa. XumMmuueckoe

JICCTBUE CBETA

Texnuueckue
yCTpOMCTBa u
MPaKTUYECKOE
MIPUMEHEHHE:
(hoTOIIEMEHT,
(dboTOMaTUHK,
COJIHEUHas Oarapest,

CBETOAMO




Pemenue 3amau
oo TeMe «DJIEMEHTHI

KBAHTOBOM OIITUKW)

Mopnens aroma
Tomcona. OnbITHI
Pesepdopna 1o
paccessHuI0  O-4acTHII.
[InanerapHas  Mozenb

aToMa

[Tocrynatet

bopa

Uznyuenne u
norjoneHne  (GOTOHOB
IIpH TIEpPEexXoJie aToma C
OJIHOTO YPOBHS
SHEPruM Ha JAPYroi.

Bunpsl cnektpos

BomnraOBEIE
CBOHCTBA YaCTHIL.
Bomuet  nme  Bpowumns.
KopnyckynsipHo-
BOJIHOBOH JTyaiu3M.
CrionTanHoe u
BBIHYXJCHHOE

HU3JIy4YCHUC

OTtkpbIiTHE
PazliOaKTUBHOCTH.
OmnsiThl Pezepdopna no
OTIPENICIEHUIO  COCTaBa
PasmoaKTUBHOTO

HU3JTyUYCHUSA

CBoucTBa
anbda-, Oera-, ramma-

HU3JTy4YCHUS. Bausaue




PaAOaKTUBHOCTHU Ha

JKHUBBIC OPpTraHNU3MBbI

OTtkpbiTHE
IIPOTOHA W HEUTPOHA.
N3oromsr. Anbda-
pacnan. OJIEKTPOHHBIN
U TO3UTPOHHBIK Oera-
pacna. l'amma-

U3ITy4eHue

OHeprusi  CBS3M

HYKIIOHOB B sjpe.

SAnepHbie peaKuuu.
SAnepapin peaxTop.
[TpoGemsr,
MEPCIIEKTUBHI,
JKOJIOTUYECKHE
aCIIEKTHI SIAEPHON
SHEPreTUKHU
DJieMeHTapHbIe
YaCTHILBL. OTtkpbITHE
MO3UTpOHA.  MeTopl
HaOJIFOIEHUSI u
perucTpanuu

QJICMCHTAPHbIX YaCTHII.

Kpyrasriit CTOJ
«DyHJTaMEHTaJIbHbIE
B3aMMO/ICUCTBUSL.

EqunacTBO  dusznueckon

KapTUHBI MUpa»

Bun 3B€3nHOTO
HebOa. Co3Be3us, ApKue
3BE3IbI, IUIAHETHI, HX
BUAMMOE  JIBHDKEHHE.

ConHeuyHas cucTeMa




Comnnre.
Conneunas
aKTUBHOCTL. VICTOUHUK
sHeprun  ConHia

3BE3]T

3BE31bI, uX
OCHOBHBIE
XapaKTePUCTHKH.
3BE3 b1 rJIaBHOU
MOCJIEA0BATEILHOCTH.
Buyrpennee crtpoenue
3B€31.  CoBpeMeHHbIE
MIPEJICTaBICHUS 0
MTPOUCXOKICHUH 51
spororin CoJtHIla ©

3BE3]T

Muneunbid I1yTh
— mHama ['amakTuka.
Ilonoxenue u
nemwxkenne CoiaHna B
TI'amaxtuke. I'amakTuky.
Uepnbie ApIpbl B siapax

TaJIaKTHUK

Bcenennas.
Pazberanne ranakTuk.
Teopus Bbonsuioro
B3pbIBa. PenukroBoe
W3JyYEHHUE.

Meraranaktuka

Hepemennsie

HpO6JIeMLI ACTPOHOMUUA

KoHnTtponpHas
pabota «OIIEMEHTBI

ACTPOHOMHU n




acTpOUZHKI

O0001Iarommn

ypok. Poub ¢usuku u

aCTPOHOMUHU B
SKOHOMMYECKOH,
TEXHOJIOTHICCKOM,
COITMAIBHOM u
THUYECKOMN cdepax

JACATCIBHOCTH YCJIIOBCKA

O6006maromuit
ypok. Ponp um mecto
(UMK U aCTPOHOMHHU
B COBPEMEHHOM

Hay4YHOU KapTHHE MHpa

O6o0maromuii
YPOK. Posb
(dbu3uveckoil Teopun B
dhopmupoBaHUHN
MpeJICTaBICHUN 0
¢busznueckoil  KapTUHE

Mupa

O06o00marommii
YPOK. Mecto
(bU3UYECKON  KapTHHBI
MUpa B 0OmeM paxy
COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MIpeICTaBICHUIA 0

PUPO/IC

PesepBHbIi
ypok. MarautHoe nose.
DneKTpoMarHuTHas

WUHIYKIUS

Pe3epBHbIi




7 ypok. Ontuka. OCHOBBI
CIELUAaJIbHON  TEeopUHu

OTHOCUTCIBHOCTHU

Pesepnslii ypoxk.
KBanroBas ¢duszmka.
8 DeMeHTBl aCTPOHOMUH

1 acTpo(hu3UKH

OBILEE
KOJIMYECTBO YACOB I10
TTIPOTPAMME
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