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denepanpHas padoyas mporpaMmma 1o yueoHomy npeamery «Pusnka» (0a30BbIii ypPOBEHD)
(mpenmeTtHas 001acTh «EcTeCcTBEeHHO-HAYYHBIE TIPEIMETHI») BKIIOYACT MOSCHUTEIBHYIO
3aMHCKy, COMEpXKaHUE OOy4YEHUs, IUIAHUPYEMbIe PE3yJIbTaThl OCBOCHUSI MPOTPAMMBI 10
(¢u3uKe, TeMaTUYECKOE IJIAHUPOBAHHE, MEPEUCHb (KOAU(PUKATOP) pactpeaesieHHbIX IO
KJlaccaM  TPOBEpsieMBbIX  TpeOOBaHWU K  pe3yjbTaTaM  OCBOCHHS  OCHOBHOM
00pa3oBaTeILHON MPOTrPaMMBbI CPEIHETO O0IIET0 00pa30BaHUs M AJIEMEHTOB COAEPKAHUS
1o ¢pu3uKe.

[TosicHuTenpHAS 3amUCKa OTpakaeT OOIIHME TEeNW W 3a7a4yd W3ydeHHs (U3HKH,
XapaKTEPUCTUKY TICUXOJOTHUECKUX TPEAMOCHUIOK K €r0 M3YYEHHUI0 OO0yJaroNIMMUcs,
MECTO B CTPYKType Y4eOHOTro IjlaHa, a TaKKe IMOAXOAbI K OTOOPY COIEpKaHWs, K
OTIPEJICIICHHIO TUTAHUPYEMBIX PE3YIHTATOB.

Conepxanne OOydYeHHS PACKPBIBAET COJEPKATEIbHBIE JIMHUH, KOTOPHIC
MpeJIararoTes JUIsl 00sS3aTeTbHOTO M3Y4YEHHUS B KKIIOM KJacce Ha YPOBHE CPEIHETO
o01ero o6pa3oBaHus.

[InanupyeMbie pe3yabTaThl OCBOCHHS MPOTPAMMBI 1O (PU3HMKE BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC pPE3yJbTaThl 3a BECh MEpPHOJa OOyYECHHsS Ha YpPOBHE
CpeIHero o0miero oopa3oBaHusi, a TakXKe MPEAMETHbIE JOCTUXKEHUSI 00yYaroerocs 3a
KaXJIbIH T0J1 00y4eHHUs.

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma o pusnke 0a30BOT0 ypOBHS Ha yPOBHE CPEHETr0 001ero 00pa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUM U TpeOOBaHMM K pe3ybTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTenbHOM mporpammel, npeactaBieHHbix B ®I'OC COO, a Takxke ¢ ydeToMm
benepanpHOl pabouell MporpaMMbl BOCIIUTAHUS U KOHIIETIIUU MPENOJaBaHus y4eOHOTro
npeameta «®Pu3nuka» B oOpasoBaTelbHBIX opraHuzanusx Poccuiickoit deneparun,
peaTu3yIIMX OCHOBHBIE 00pa30BaTEIbHBIE MPOrPAMMEI.

Conepxanue mporpaMmsl 1o GU3UKe HapaBiIeHO HA (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOUW KapTuHbl Mupa oOyuarommxcs 10-11 kiaccoB mpu oOyueHun ux (usuke Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JIEATEIIbHOCTHOTO mojaxoja. IIporpamma mo
¢usuke coorBeTcTBYyeT TpeboBaHusiM DPI'OC COO k MmiIaHUpPyeMbIM JTUYHOCTHBIM,
NpeAMETHBIM U METampeAMETHBIM pe3yJbTaTaM oOOy4YeHHUs, a TaKXe YUYUTHIBAET
HEOOXOJIMMOCTh peaM3allUi  MEXIPEIMETHBIX CBsI3e (U3UKHM C €CTECTBEHHO-
Hay4YHBIMU Y4e€OHBIMU TIpeaMeTaMu. B Heil onpenensitoTcsi OCHOBHBIE 1IEJIM W3YUECHUS
(U3UKHN HA YPOBHE CPEJTHETO 00111eT0 00pa30BaHMUsl, IJIAHUPYEMBIE PE3YIbTAaThl OCBOCHHUS
Kypca (pU3UKU: TUYHOCTHBIE, METANIPEAMETHbIE, TPeAMETHEIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3uKe BKIIOYAET:

IJIaHUPYEMbIE pe3yJIbTaThl OCBOCHHS Kypca (hU3MKU Ha 0a30BOM YpOBHE, B TOM
YuCJie IPEeAMETHBIE pe3yJIbTaThl MO rojaM o0y4YeHNS,

cojiepkanue yueOHoro npeameta « usuka» mo rogam o0ydeHus.
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[Iporpamma mo ¢uszuke MOXKeT ObITh HUCIOJb30BaHA YYUTEISIMH KaK OCHOBA
JUIs COCTaBJICHUSI CBOMX pabouux mporpamm. [Ipu pazpaboTke paboueil mporpamMmsbl B
TEMATUYECKOM IUJIAHUPOBAHUM JOJDKHBI OBITh YYTEHBI BO3MOXHOCTH HCIIOJIb30BaHUS
ANEKTPOHHBIX (LU(PPOBBIX) 00pa30BaTENBHBIX PECYPCOB, SBISIOMMXCS y4eOHO-
METOJUYECKUMU MaTepranamMu (MyJIbTUMEANIHBIE TPOTPAMMBbI, 3JIEKTPOHHbBIEC YUEOHUKHU
U 3aJaYHUKH, OJJIEKTPOHHbIE OUOIMOTEKH, BUPTyaldbHbIE Ja0OPATOPUU, HTPOBBIE
MpOrpaMMbl, KOJUIEKIIMH HHUQPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATUYIONIMMU
JTUJAKTUYECKUE BO3MOXHOCTH HWH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHUH,
coJiep>KaHNe KOTOPBIX COOTBETCTBYET 3aKOHOIATENBCTBY 00 00pa30BaHUM.

[Iporpamma no ¢usuke nNpeaocTaBiIsieT BO3MOKHOCTD JJI peaiu3allii pa3InyHbIX
METOJUYECKHUX MOJX0JI0OB K OpraHU3alu o0ydeHus (PU3uKe Ipu yCIOBUU COXPAHEHUS
00s3aTEIbHON YaCTH COJEPKaHMS Kypca.

®dusnka Kak Hayka 0 Hanbojee OoOUMX 3aKOHaX MPUPObI, BHICTYNasi B Ka4eCTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIECTBEHHBIN BKJIaJl B CHUCTEMY 3HAHUU 00
okpyxatomeM wMupe. [IkonbHbIE Kypc (HU3MKM — CHUCTEMOOOpPA3yIOMUM s
€CTECTBEHHO-HAYUHBIX y4YEOHBIX MPEAMETOB, MOCKOJbKY (PU3UUYECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB U SIBJICHUM, H3ydyaeMbIX XUMHUEH, Ouomorueut, ¢uznyeckon
reorpadueii u actpoHomueil. Mcnonp30oBaHne M aKTUBHOE MpUMEHEHHE (HU3UUYECKUX
3HAHUW ONpenesseT XapakTep W pa3BUTUE PA3HOOOpPA3HBIX TEXHOJOTUU B cdepe
SHEPreTUKH, TPAHCHOPTA, OCBOCHUS KOCMOCA, TOJYYEHUsSI HOBBIX MaTepHaJiOB
C 3aJaHHBIMU CBOMCTBaMU W Jpyrux. M3ydeHue (U3UMKH BHOCHUT OCHOBHOW BKJIAJ
B (QopMHpoBaHME  €CTECTBEHHO-HAy4YHOW  KapTUHbI  MUpa  oOydarommxcs,
B (popMUpOBaHNE YMEHUN MPUMEHSITh HAYYHBIN METO] TO3HAHUS TIPU BHIITOJIHEHUU UMHU
y4EOHBIX UCCIEIOBAHUM.

B ocHoBYy kypca ¢hu3uku 111 ypoBHSI CpeIHETO 00111eT0 00pa30BaHus MOJT0XKEH P
uJel, KOTOPbIe MOKHO PacCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOSHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM € HEW Kypc SBISETCS JIOTHYECKH
3aBEPIICHHBIM, OH COJEPKUT MaTephal U3 BCEX pa3/iesioB (DU3UKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PUBHKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepual Kypca pu3nku oObeIMHEH
BOKpyr (Qusnueckux Teopui. Bemymmum B Kypce sBisieTcs  (GOpPMUPOBAHUE
MPEACTAaBICHUM O CTPYKTYPHBIX YPOBHSX MaTE€pPUH, BEIIECTBE U TOJIE.

Hoesa eymanumapusayuu. Peanuzauus HAEH NOpeAnonaraeT HCHOJIb30BaHUE
r'YMaHUTapHOTO MOTEHIMaNa (PU3NIeCcKOil HayKu, OCMBICIICHUE CBSI3U Pa3BUTUSA QUBUKU
C pa3BuUTHEM OOIlECTBA, a TaKXKe C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMU H
AKOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuknaomoii nanpaénennocmu. Kypc QU3MKM npeanosaraer 3HaKOMCTBO
C IMUPOKUM KPYrOM TEXHUYECKUX U TEXHOJOTMYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonocuzayuu peannsyercsi HoOCPeACTBOM BBEJICHUS 3JIEMEHTOB COJIEpKaHus,
MOCBSIIIEHHBIX JKOJIOTUYECKUM TMpodJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
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C pa3BUTHUEM TEXHUKH U TEXHOJOTHUM, a Takke 0OCYKIeHHUsI MpoOiieM pallioHaIbHOTO
MPUPOJIONIOIB30BAHUS U SKOJIOTUUYECKOM O€30MacCHOCTH.

CTep>XHEBBIMU DJIEMEHTaMH Kypca (U3UKHM Ha YPOBHE CpEIHEro oO0IIero
oOpazoBaHus sBIAOTCA ¢usudyeckue Teopun (hopMuUpoBaHHME MpEACTaBICHUM
O CTPYKTYype MOCTPOEHUS (U3UUYECKON TEeOpuu, poiu (PyHJAaMEHTAJbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, TPaHUIAX MPUMEHHUMOCTH
TEOPUH, JJIsl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUHN U IPOLIECCOB).

CucTeMHO-AeSTeTbHOCTHBIN MOJIX0/1 B Kypce (PU3UKHU peau3yeTcs MPEekIe BCEro 3a
CYET OpraHU3alMU SKCIEPUMEHTAIBHON AesTeabHOCTH oOyuaroniuxcs. s 6azoBoro
YPOBHS Kypca (PU3UKHU — 3TO UCIIOIH30BAHUE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MpOrpamMme no (Gu3nuke 00beTUHEHbI
B OOIIMI CIUCOK YUYEHUUYECKUX MPAKTUYECKUX padoT. Brinenenre B yka3aHHOM MepeyHe
7a00paTOpHBIX pabOT, HPOBOAMMBIX [JIi KOHTPOJS W OIEHKH, OCYILECTBIISIETCS
y4acTHUKaMU 00pa30BaTebHOrO Mpoliecca UCXO/s U3 OCOOCHHOCTEW MIIaHUPOBaHUS U
ocHanieHusi kabuneta ¢puszuku. [Ipu rToM oOecrieunBaeTcs OBIAJEHUE 00YUYAIOIIUMUCS
YMEHHUSIMU  TPOBOJIUTH KOCBEHHBIE HM3MEPEHMS, HCCIEIOBAHUS  3aBHUCUMOCTEHN
(U3UYECKUX BEJIMYHMH U TOCTAHOBKY OMBITOB MO MPOBEPKE MPEIOKEHHBIX THIIOTES.

Pemienne pacueTHbIX M KaYECTBEHHBIX 3aJlay C 3aJlaHHOW (PU3UUYECKOU MOJEINbIO,
MO3BOJIAIONIEE MPUMEHITh W3YUYCHHbIE 3aKOHBI UM 3aKOHOMEPHOCTH KaK U3 OJIHOTO
pazfiena Kypca, Tak U HHTErpupysl 3HaHUSI U3 Pa3HbIX pa3zenoB. J1Jisi kKaueCTBEHHBIX 3a1a4
MPUOPUTETOM SIBIISIFOTCS 3aJlaHUsI HA OOBSICHEHHE MPOTEKaHUs (PU3UUYECKUX SIBICHUU U
MPOIIECCOB B OKPYXalollel >Xu3HU, TpeOyronue BbiOOpa (Qu3nueckod MOAeNH AJis
CUTYyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanuamu GI'OC COO k MarepuasbHO-TEXHUYECKOMY
oOecnieueHunto yueOHoro mpoiiecca 0a30BbIil YpOBEHb Kypca (DU3UKHU Ha YPOBHE CPETHETO
oO1ero 00pa3oBaHusl AOJKEH U3y4aThCs B YCIOBUSX MPEAMETHOrO0 KaOuHeTa (hU3UKHU
WIM B YCIOBHUSX MHTETPUPOBAHHOTO KaOWHETAa MPEIMETOB €CTECTBEHHO-HAyYHOTO
nukia. Hanuuue B kabuHeTe GU3UKH HEOOXOAUMOTO0 JIa0OPaTOPHOTO 000PYIOBAHUS JITIsI
BBITIOJTHEHUS YKA3aHHBIX B IIporpaMMe Mo (PU3MKE YUCHUUYECKUX MPAKTUYECKUX padoT U
JIEMOHCTPALIMOHHOTO 000PY/I0BaHUS 00s13aTEIBHO.

JleMoHcTpalluoHHOe 000pyI0BaHre (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIbHON  JOCTATOUHOCTHM M  OO€CHeYrBaeT TIOCTAHOBKY MEPEUYUCICHHBIX
B IMporpaMme mo (pu3Mke KIIOYEBBIX JEMOHCTpPALMM i UCCIETOBAHUS H3ydaeMbIX
SBJICHUN U MPOIECCOB, IMIUPUUYECKUX U HYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHECHU .

JlabopatopHoe o0opyJaoBaHHME Il YUYEHMUECKHUX  MPAKTUYECKUX  padoT
dbopmupyeTcsi B BUJEe TEMATUUECKUX KOMIUIEKTOB U 00€CTIeUrBaETCsl B pacyeTe OJIHOrO
KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHyeckue KOMIUIEKThl J1abopaTOpHOTo
000py10BaHUS 1OKHBI OBITh TOCTPOCHBI HA KOMIUIEKCHOM UCITOIb30BaHUU aHAIOTOBBIX
u 1UGPOBBIX NPUOOPOB, a TAKXKE KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJC
1 poBbIX TabOpaTOPHil.

OCHOBHBIMHU LIENAMU U3y4eHUSI (PU3UKH B 001IEM 00pa30BaAHUU SBIISIFOTCS:
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dbopMupoBaHUe MHTEpECa U CTPEMJICHHS] OOYyYalOIIMXCs K HAyYHOMY H3y4YEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUNA O HAYYHOM METOJIE€ IMO3HaHUA U (POpMHUpPOBaHUE
HCCIIEIOBATENLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMupoBaHHE€ HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTara H3yYEeHHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopmupoBaHue yMEHUN OOBACHATH SIBJIECHUS C MCHOJb30BAaHUEM (PU3MUECKUX
3HAHUW U HAYYHBIX JJOKA3aTEIbCTB;

dbopMupoBaHue NpeACTaBICHUU O poidu (GU3UKH JUISI  Pa3BUTUA  APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TE€XHOJIOTHM.

JlocTrkeHue HTUX LieJied 00ecreyuBaeTCsl PEeIICHHEM CIEIYIOMMUX 3a/ad B
npoliecce u3yueHus Kypca (U3uKi Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus:

npuOOpETeHHE CHUCTEMBbl 3HAHUW 00 O0O0mMX (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUAX, BKIIOYAsi MEXaHUKY, MOJEKYISIpHYIO (DU3UKY, AIEKTPOAMHAMUKY,
KBAaHTOBYIO (PM3UKY U AJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUEe YMEHUW MPUMEHAITh TEOPETHUECKUE 3HAHUSA Uil OOBSICHEHUS
bu3nMYeCcKNX SBJICHUNH B TPUPOJEC U IS TNPUHITUS NPAKTUYECKUX PpELICHUM
B IIOBCEIHEBHOM KU3HU;

OCBOEHHE CIOCOOOB PEIICHUS] Pa3IMUHBIX 3a7a4 C SBHO 3aJaHHON (u3znueckoit
MOJIENbI0, 3324, MOIPa3yMEBAIOIINX CAMOCTOATENIbHOE co3/jaHne (prU3nueckoil Moaenu,
aJIcKBaTHOM YCIIOBHSIM 3a/1auu;

NOHUMaHHE (PU3UYECKUX OCHOB U MPUHIIUIOB AEUCTBUSI TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJaJICHUE METOJIaMH CaMOCTOSITEIbHOTO  ITUTAHUPOBAHUS UM MPOBEICHUS
(bU3UYECKNX AKCIEPUMEHTOB, aHaIu3a U MHTEpIpeTalnu UHPOpMAaIUHU, ONpeIeTIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOT'O pe3yJibTaTa;

CO3JaHUE YCIOBUW JUISL PAa3BUTHUS YMEHHUM IIPOEKTHO-UCCIIENOBATEIBCKON,
TBOPUYECKOU JIESITETbHOCTH.

OO61iee 4yncio0 4acoB, peKOMEHJIOBAHHBIX I U3y4eHUs (usuku, — 136 vacoB: B
10 xmacce — 68 yacoB (2 yaca B Hefento0), B 11 kimacce — 68 gacoB (2 yaca B HEZIEIHO).

[Ipennaraemslii B mporpamme no (Gpu3uke nepeueHb J1a00paTOPHBIX U MPAKTUUECKUX
paboT SBIISIETCS PEKOMEOBAHHBIM, YUUTEIb JI€JIa€T BHIOOP MPOBEACHUS JTaOOPATOPHBIX
paboT U OMBITOB C YYETOM HUHAUBUIYATbHBIX OCOOEHHOCTEN 00YUYarOIINXCS.

JIrobas paboyasi mporpaMma JOJDKHA TOJHOCTBIO BKJIIOUATh B ce0sl coaep)kaHUe
JTAHHOU MPOTPaMMBbI MO (PU3HKE.

B otnenbHbIX cnydasx Kypc Gpu3MKu 6a30BOT0O yPOBHS MOXET U3ydaThCsl B 00beMe
204 4daca 3a nBa roma ooyuenus (3 u B Hegento B 10 u 11 kmaccax). B atom ciyuae
YBEJIMYMBAETCSI HE MeHee ueM 110 20 4 pe3epBHOE BpeMsi, KOTOPOE UCIIOJIb3YETCs yUUTEIIEM
JUIS. U3YUYEHUsI BOIPOCOB, TECHO CBSI3aHHBIX C BBIOpaHHBIM MpoduiieM OOy4YeHUs, U
yBEIIMYMBAeTCsl yueOHasi Harpy3ka, OTBOJAUMAs Ha U3yYEHHUE MEXAHUKHU, MOJIEKYJIIPHOU
(GU3UKM U BIEKTPOJMHAMHUKU, 3a CUET pacUIMpeHus 4Yucia J1abopaTOpHBIX padoT
HCCJIEI0BATENLCKOTO XapaKTepa U YPOKOB PEIICHHS KAYeCTBEHHBIX U PACUETHBIX 3a/1a4.
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COAEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. @Pu3uka u MeTOAbI HAYYHOI'0 TO3HAHUS

®usuka — Hayka o npupoae. HayuHble MeTObl MO3HAHUS OKPYXKAIOUIEr0 MUpA.
Ponb sxcniepriMeHTa U TEOpUU B MPOLIECCE MO3HAHUS TPUPOIbl. DKCIIEPUMEHT B (DU3UKE.

MopenupoBanue (QuU3NYECKUX SBJICHUM U mpoleccoB. HayuHble TUMOTE3HI.
dusnyeckue 3aKOHbI M TEOpUH. ['paHUIBI MPUMEHUMOCTU (PUBHYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUA.

Ponbs u mecto ¢usuku B GopMUPOBAaHUU COBPEMEHHON HAay4YHOU KapTHHBI MUDA,
B MPAKTHUYECKOU JESATEIBHOCTH JTIOICH.
Jlemoncmpayuu

AHaJIOrOBBIE U TU(DPOBBIE U3MEPUTENIHHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKHU.

Pazngen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe nBukeHrue. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEeHUA. Cuctema
oTcuera. Tpaekropus.

[Tepemenienue, CKOPOCTh (CpenHsIsi CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHUE
MaT€pPUAIbHOW TOYKH, KX NPOEKIMM HA OCHU CHUCTeMbl KoopauHaT. CloxkKeHHe
MEPEMENIEHHMN U CII0KEHUE CKOPOCTEM.

PaBHoMepHOE U paBHOYCKOpPEHHOE NpsSMOJIMHENHHOe JBWKEeHHE. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIIEHUS] MAaTEpUATbHON
TOYKH OT BPEMEHU.

CBobOoaHOE MajieHue. Y CKOpeHrne CBOOOIHOTO TTaICHHS.

KpuBonuueinHoe nBmxeHue. [BHKEHHE MATEpUAIBHOM TOYKH MO OKPYKHOCTH
C NOCTOSTHHOM 110 MOJYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JINHEWHAsI CKOPOCTh. [lepnon
1 yactoTa oOpaiieHus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

TexHUYeCcKHe yCTPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: CIHUAOMETD, ABUKECHUE
CHapsJI0B, LICTIHBIE U PEMEHHbBIEC IEPEIAYU.

Jlemoncmpayuu

Mogenps CHCTEMBI OTCYETA, WLIIOCTPAlUs KUHEMAaTHYECKHX XapaKTEPUCTUK
JIBUKEHUSI.

[IpeobpazoBaHue TBUKEHUI C UCIIOIB30BAaHUEM MTPOCTHIX MEXAHU3MOB.

[TaneHue Teq B BO3AYXE U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGntonenune nBrkeHust Tena, OpOIIEHHOrO TMOJ YIJIOM K  TOPU3OHTY
Y TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaICHHUS.

Hanpagnenue ckopocTu npy ABUKEHUHU IO OKPYKHOCTH.
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Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3ydeHne HepaBHOMEPHOTO ABMKEHUS C LENBIO ONPEAEIIEHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOIIEHUS ~ MEXAY  IyTAMH, IPOWAECHHBIMH  TEJIOM
34 ITOCJIEA0BATENBHBIE PABHBIE IPOMEKYTKH BPEMEHHU IIPY PABHOYCKOPEHHOM JIBUKEHHUH
C HA4aJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

MN3yueHne nBWKEHHs IIApUKAa B BSI3KOM KUAKOCTH.

N3yuyenue nBUKEHUS Tena, OpOIIEHHOr0 FTOPU30HTAIIBHO.

Tema 2. /lunamuxa

[TIpuauun otHocutensHOCcTH ['anmunes. IlepBbiii 3akoH HeroToHa. MHepuunanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunumn cynepno3unuu cwi. Btopoir 3akoH HeroTona
JUI. MaTEpUalibHON TOUKHU. Tpetuit 3akoH HproTOHA 17151 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cumna tsokectu. [lepBas kocMudeckas CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunbl TpeHusi (mokos, ckoibxeHwus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIbKEHUS U cuia TpeHus nokosa. Koadbduuuent tpenus. Cuna
CONIPOTHUBIICHUS NPH IBUKECHUU TEJIA B )KUJKOCTHU WJIU Tas3e.

[TocTynaTenbHOE U BpalliaTesibHOE JBUKEHUE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CUJIBI OTHOCUTEINIBHO OCH BpalieHusd. [1neyo cuibl. YCnoBus paBHOBECHS
TBEPAOTO TeNa.

TexHuueckne yCTpOUCTBA U MPAKTUYECKOE MPUMEHCHUE: MOAIINITHUKH, IBUKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBIIeHME MHEPIIUH.

CpaBHEHME MacC B3aNMOJECHCTBYOLIUX TE.

Bropoii 3akon HerotoHna.

N3mepenue cu.

Clio)keHue Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiepopMariuu.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U MTAJEHUU.

CpaBHEHHME CHIT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHUs TBEPAOTO Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuwl

N3yuenue nBMKeHUs1 OpycKa 1Mo HAaKJIOHHOM TIOCKOCTH.

UccnegoBanne 3aBUCMMOCTH CHJI yOPYTOCTH, BO3HHUKAKOIIUX B TMPYXKUHE
1 PE3MHOBOM 00pa3slie, OT UX JepopMaIuu.

HccnenoBanne yclIOBUI PaBHOBECHS TBEPOTO TEJA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkoHbl coOXpanenusn 6 mexaHuke

Nmnynbec maTepuanbHON TOUKH (Tela), CUCTEMbl MaTepUANIbHBIX ToueK. MMIyibe
CUJIbl M W3MEHECHHE HMIYJbCa Tela. 3aKOH COXPAHEHHS HMIYJbca. PeakTuBHOE
JIBH>KEHUE.
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PaGota critel. MOIITHOCTH CHJIBI.

Kunernueckas »Hepruss wmaTepuaibHON TOuku. Teopema 00 H3MEHEHUHU
KUHETUYECKOUN SHEPTHH.

[TorenunanbHas sHeprus. [loTeHIManbHas SHEPTUS YNPYro AePopMHUPOBAHHOMN
npyxuHsbl. [loTeHIManbHas SHeprus Teaa BOJU3U NOBEPXHOCTH 3€MIIH.

[ToTenmnuanpHbIE M HEMOTEHIMAIbHBIC CHUJIBI. CBS3b PaOOTHI HEMOTEHIIMATBHBIX CHIT
C UIBMEHEHHEM MEXAHUYECKOU SHEPTUU CUCTEMBI T€J. 3aKOH COXPaHEHUSI MEXaHUYECKOU
SHEPIUH.

Ynpyrue v Heynpyrue CTOIKHOBEHUSI.

TexHHuecKkne YCTPOWCTBA M MNPAKTHYECKOE MPUMEHEHUE: BOJOMET, KOIIED,
MPYKUHHBIN TUCTOJIET, IBUKECHHUE PAKET.
Jlemoncmpayuu

3aKOH COXPAaHEHHS UMITYJIbCA.

PeakTnBHOE NBHXKEHHE.

[lepexoa mOTEeHIIMATBHON YHEPTUHU B KHHETUUECKYIO U OOPaTHO.
Vuenuueckuii sxcnepumenm, nabopamophie pabomuol

N3ydenne abCOMOTHO HEYIIPYTOrO yapa C MOMOIIbIO ABYX OJUHAKOBBIX HUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsizu pabOThI CUJIBI C ©3MEHEHHEM MEXaHUYECKOW SHEPruM Tela
Ha MPUMEPE PACTSHKEHUS] PE3UHOBOIO KI'YTa.

Pazngen 3. MoJiekyasipHasi GU3HKa U TEPMOJAUHAMHUKA
Tema 1. Ocno6vl MONEKYNAPHO-KUHEMUYUECKOU MEOPUU

OCHOBHBIE TIOJOKEHUSI MOJIEKYJIAPHO-KUHETUYECKOM TEOPUM M MX OIBITHOE
obocHoBanue. bpoyHoBckoe — aBwxkenue. udbdysua. Xapakrep — ABUKEHUS
Y B3aMMOJICVICTBUS YAaCTHUIl BellecTBa. MOJIeNId CTPOEHHUS Ta30B, )KUIKOCTEN U TBEPABIX
Tel U OOBACHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3THX Mojeliei. Macca u pa3Mepbl
Monekyn. KonnuectBo Bemectsa. [locTtositHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u ee wusmepenue. lllkana temmneparyp
Llenbcus.

Mopens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOU
TEOPUU UJICAIBHOTO raza. AOCONIOTHASI TEMIIepaTypa Kak Mepa CpeIHel KUHETUYECKOM
SHEPrUU TEIUIOBOTO ABMKEHUs 4dacTtull ra3a. lllkama temneparyp KenbBuna. ['azoBbie
3aKOHBI. YpaBHeHHe MenneneeBa—Kmaneipona. 3akoH J[lansToHa. M3omporeccsl B
UJIeaJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpeacraBieHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHuyeckue ycTpoiicTBa U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, TI0Ka3bIBAIOIIUE JUCKPETHOE CTPOEHUE BelllecTBa, (hoTorpaduu MOIeKyI
OPraHUYECKUX COECTIMHECHUM.

OmnbiTel 10 AU y3Un KUIKOCTEH U Ta30B.

10
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Mopeinb OpOyHOBCKOTO IBH)KEHHUS.

Mopens onbita [lITepHa.

OMBITHI, JOKA3BIBAIOIINE CYIIIECTBOBAHUE MEXMOJICKYJISIPHOTO B3aUMO/ICUCTBUS.

Mopaenp, WUIIOCTpUpyoLIas IpUPOAY AaBICHUS Ta3a HAa CTEHKU COCY/a.

OnbIThI, WILTIOCTPUPYIOUINE YPABHEHUE COCTOSHUS UI€aJIbHOTO T'a3a, H30IPOLECCHI.
Yuenuueckuii sxcnepumenm, rabopamopnule pabomuwl

Ornpenenenue Macchl BO3/1yXa B KJIIACCHOM KOMHATe HAa OCHOBE U3MEPEHUN 00beMa
KOMHATBI, TABJICHUS U TEMIIEpATyphl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy apaMeTPaMU COCTOSIHUSI pa3pEKEHHOTO rasa.

Tema 2. Ocnosvl mepmoounamuku

TepmoanHamuueckass cucremMa. BHyTpeHHSsI 5SHEprusi TEPMOJUHAMUYECKOU
cUCTeMbl U crocoObl ee u3MeHeHus. KonnuecTBO TeminoThl M padora. BHyTpeHHsS
SHEPIUsi OJJHOATOMHOTO HAEalIbHOTO raza. Buasl Tennmonepeaauu: TEILIONPOBOJAHOCTD,
KOHBEKIIUS, U3TyUYeHHE. Y IeJIbHAs TeIIOEMKOCTh BelecTBa. KonnuecTBo TEIIOTH mpH
Terionepeaaye.

[Tonsarue 06 agnabatHoM nporuecce. [lepBriil 3akoH TepMoguHamMuku. [Ipumenenue
MEePBOr0 3aKOHA TEPMOJMHAMHKUA K wu3ompoieccaM. ['paduyeckas uHTepHpeTarus
paboTHI Ta3a.

Bropoii 3akoH TepmoaunHaMuku. HeoOpaTUMOCTh MPOIIECCOB B IPUPO/IEL.

TennoBeie MamuHbl. [IpuHIUIBL [ecTBUA TeroBeIX MaiuH. [IpeoOpazoBaHus
SHEPI'UH B TEIJIOBBIX MaluHax. KoadduimeHT nojae3Horo qedcTBus TEMIOBOM MAITUHBI.
[uxn KapHo u ero xo3¢@UIIMEHT MOJIE3HOTO AEUCTBUS. DKOJIOTHYECKUE MPOOIEMBI
TEIJIO3HEPTETUKU.

TexHudyeckne yCTpoNCTBAa U MPAKTUYECKOE MPUMEHEHHE: ABUTATEIh BHYTPEHHETO
cropanusi, ObITOBOM XOJOAMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEN SHEPTUHU Teja MPU COBEPIICHUU pabOThI: BBUIET MPOOKHU U3
OyTBUIKM TIOJ JCHCTBHEM CXKAaTOro BO3/yXa, HarpeBaHue 3(dupa B JaTyHHOU TpyOKe
MyTeM TpeHUs (BUACOIEMOHCTPALINS).

M3meHeHre BHYTpeHHEW SHEpruu (TeMreparypbl) Tejla MpH Terulonepenaye.

OmnbIT O auabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenun mnapoBod TypOWHBI, ABUTATENs BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEJSL.

Yuenuuecxuii sxcnepumenm, rabopamopHvie pabomuwl

N3mepenue yienbHON TeMI0EMKOCTH.

Tema 3. Acpezamnvie cocmosanusn eeuwecmea. Dazoevie nepexoovl

[TapooOpazoBanne u KoHueHcanus. Vcmapenuwe u kumneHwe. AOCOMIOTHAsS U
OTHOCUTEJIbHAs BJAXHOCTh BO3AyXa. HacellieHHBIM mnap. YAenpHas TeEIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT TaBICHUS.

11
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TBepnoe teno. Kpucramnuuyeckue u amopdHbie Tena. AHU3OTPOIUS CBOWCTB
kpuctamioB. Kuakwe  kpuctamwibl. CoBpemeHHble  Marepuanbl. [InaBrmenue
U KpUCTAIM3anus. Y ieiabHas TemioTa rmiaasienus. Cyonumanus.

VYpaBHeHHE TETIOBOTO OanaHca.

TexHuyeckue yCTpoucTBa U MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KaJOPUMETP, TEXHOJOTMU TOJYYECHHS COBPEMEHHBIX MATEpPHUAIOB, B TOM YHUCIIE
HAaHOMAaTEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOICTBa HACBIIIEHHBIX NTAPOB.

Kunenuve npu mOHWKEHHOM J1aBJICHUMU.

Cnoco0Obl U3MEpEHUS BIAKHOCTH.

Habntonenue HarpeBaHus v IaBJIeHUs] KPUCTATUIMYECKOTO BEILIECTRA.

JlemoHcTpanus KpuCcTaioB.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabonvl

N3mepenre OTHOCUTENBHOM BIaKHOCTH BO3AyXa.

Pa3nea 4. DinekTrpoauHamuka
Tema 1. Inekmpocmamuxa

DIIeKTpU3aums Tel. DJIEKTPUUYECKUU 3apsd. JBa BHAAa 3JIEKTPUUECKHUX 3apsigoB.
[IpoBOIHUKH, AUANEKTPUKH M MOIYNPOBOAHUKU. 3aKOH COXPAHEHMS 3JIEKTPUUYECKOTO
3apsaa.

BzaumogpeiictBue 3apsgoB. 3akoH Kynona. TodeuHblil 3IE€KTpUYECKUN 3apsif.
DnekTpruueckoe nose. HanpskeHHOCTh 3iiekTpudeckoro nois. [IlpuHnun cynepno3unuu
ANEKTPUYECKUX NONeH. JIMHUKM HANIPSIKEHHOCTH 3JIEKTPUYECKOTO MOJISL.

Pabora cun snexkrpocratuueckoro mois. IloTeHuman. Pa3sHOCTh MOTEHIIMANIOB.
[IpOBOIHMKM ¥ JAUAPIEKTPUKH B IJIEKTPOCTATUYECKOM Toje. JludnekTpuueckas
MIPOHULIAEMOCTb.

DIeKTpoeMKOCTh. KOHAeHcaTtop. ONEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHIEHCATOPA.

TexHuueckne YCTPOMCTBA M  NPAKTUYECKOE MNPUMEHEHHE: DJIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTATHYECKass  3aluTa,  3a3eMJICHHE  3JIEKTPONpPUOOpOB,
KOHJIEHCATOp, KOMUPOBAJIBHBIN aImnapar, CTPyHUHbBINA PUHTED.

Jlemoncmpayuu

Y CTpOoiCTBO ¥ MPUHIUIT AEUCTBUS DIEKTPOMETPA.

BzanmopaencTBre HA3NEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

[IpOBOTHUKH B JIEKTPOCTATUYECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKU B 3JIEKTPOCTATUYECKOM MOJIE.

3aBHCUMOCTB 3JIEKTPOEMKOCTH IIOCKOTO KOHJIEHCATOpa OT IUIOMIAN IUIACTHH,
PACCTOSIHUSI MEXKy HUMU U JUAJICKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

12
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Yuenuuecxuii sxcnepumenm, nabopamopHwie pabomwl
N3mepenue 351eKTpOeMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii 31exkmpuueckuit mok. Toku 6 paznuunvix cpeoax

DIIEKTPUYECKHM TOK. Y CIIOBUS CYILIECTBOBAHUSA JIEKTPUUECKOro ToKa. IcTOUHMKHN
toka. Cuna Toka. [locTOsSTHHBII TOK.

Hanpsxenue. 3akon Oma a1 ydacTKa LEnH.

DIIEKTPUYECKOE  CONPOTHUBJIIEHUE.  YIEIbHOE  CONPOTUBIICHHE  BEIECTBA.
[TocnenoBaTenbHOE, TAPATIIENBHOE, CMEIIAHHOE COETMHEHHE ITPOBOJHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoyns—JIenia. MoHoOCTb 3IEKTPUYECKOTO
TOKA.

DIIEKTPOABHKYIIAsl CUJIA U BHYTPEHHEE CONPOTHUBJIIEHUE MCTOYHHMKA TOKA. 3aKOH
OmMa f71s1 ToJTHOM (3aMKHYTOM ) AiekTpuueckoil rienu. KopoTkoe 3ambikanue.

DIIEKTPOHHAS MPOBOAUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTH COINPOTHUBIIECHHUS
METAJIOB OT TeMIIEpaTypbl. CBEPXIIPOBOIUMOCTD.

DIIEKTPUYECKHAN TOK B BaKyyMme. CBONMCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs: U TPUMECHAS] TPOBOAUMOCTH TOJIYITPOBOJHUKOB.
CaoiicTBa p—n-niepexoja. [lomynpoBoAHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHM TOK B PACTBOPAX U PACILIABAX JIEKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JTUCCOLMAINS. DIEKTPOIIU3.

DJIEKTPUUYECKHUI TOK B razax. CaMOCTOSITENIbHBIM U HECAMOCTOSATEIIbHBIN pa3psi.
Mounus. [Inazma.

TexHuueckre yCTpOMCTBA U MPAKTUUECKOE MPUMEHECHHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, ICTOUHUKU TOKa, SJIEKTPOHATrPEBATENIbHBIE MPUOOPHI, FJEKTPOOCBETUTEIIbHbBIC
npudOpbl, TEPMOMETpP  COMPOTUBIICHUS, BaKyyMHBbIH JIHOJ, TEPMUCTOPHI U
(boTOpe3UCTOPHI, MOTYIPOBOIHUKOBBIN U0/, raJbBaHUKA.

Jlemoncmpayuu

W3MepeHue CUilbl TOKA U HaNPSKEHUSL.

3aBHCUMOCTB COMPOTUBJIEHUS HWJIUHAPUIECKUX TPOBOJHUKOB OT JJIMHBIL, ITIOII[AN
MOIMIEPEYHOr0 CEYECHUS U MaTepuara.

CmemaHHOe COeTMHEHNE TPOBOJHUKOB.

[Ipamoe  w3MepeHHe  BIEKTPOABWXKYLIEH  cuibl.  KOpOoTkoe — 3aMbIKaHHE
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBHCUMOCTB CONPOTHUBJIEHUS METAJIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB 3JIEKTPOIUTOB.

HckpoBou pa3psa U IPOBOAUMOCTb BO3AyXa.

OIHOCTOPOHHSIS TPOBOJIUMOCTD U0,

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomul

N3yyeHne cMemaHHOrO COeIMHEHNS PE3UCTOPOB.

N3mepenne SIeKTpOABMKYIIEW CHIbI HCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habnronenue snexktponusza.

13
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MexnpeaMeTHble CBA3M

N3yuenne kypca pusnuku 6a3oBoro ypoBHs B 10 kiacce oCylecTBIsSETCS C yYETOM
COJIEpKaTENbHBIX MEXKIIPEAMETHBIX CBSI3E€HM ¢ KypcaMu MaTeMaTUKH, OMOJIOTUU, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nowsmusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, Hay4YHbIN (akT, runore3a, puznueckas BEJIUYNHA, 3aKOH, TEOPUS,
Ha0II0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuka: penieHue CHUCTEMbl ypaBHEHUMU, NuHeWHas (yHKIusa, mapadoina,
runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETpUUECKUEe QYHKIIMU: CUHYC, KOCHHYC,
TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M UX
MPOEKIIMH HAa OCH KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocusi: mexanuueckoe ABUXKEHUE B KUBOM mpuponae, auddysus, ocmoc,
TEIIOOOMEH JKMBBIX OPraHU3MOB (BUIIBI TEIUIONEpPEadyH, TEIJIOBOE pPABHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TN, XKUJIKOCTEH U ra3os,
AIEKTPUUYECKUE CBOMCTBA METAJIOB, JIEKTPOJIUTUYECKAS TUCCOIMALINS, TaIbBaHUKA.

l'eocpaghusi: BTaxXHOCTh BO3yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUM C HCIOIB30BAHUEM MEXAaHU3MOB, Y4eT
TPEHUSI B TEXHUKE, MOJIIUIHUKHU, UCIOJIH30BAHUE 3aKOHA COXPAHEHHUS UMITyJbCa B
TeXHUKe (pakeTa, BOJAOMET W APYrue), JBUraTellb BHYTPEHHErOo CropaHus, MmapoBas
TypOuHa, OBITOBOM XOJIO0AMIbHUK, KOHUIIMOHEP, TEXHOJIOT MU MOJYYEHUSI COBPEMEHHBIX
MaTepuagoB, B TOM YUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJOTUHU, JIEKTPOCTATHUECKAS
3aluTa,  3a3eMJIEHHE  DJIEKTPONpuOOpOB,  KCEPOKC,  CTPYHHBI  TpUHTED,
AJIEKTPOHArpeBaTEIbHbBIE TPUOOPHI, JIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Pa3nea 4. DinekTrpoauHamuka
Tema 3. Maznummnoe none. IneKmpoMazHUmMHAA UHOYKUUA

[TocrosinHble MarHuThl. B3anMojelcTBUE MOCTOSHHBIX MarHUTOB. MarHuTHOE
nosie. Bekrop MarHuTHOW WHAYKUMU. [I[pUHIUN Cynepno3uiluid MarHUTHBIX TOJEH.
Jlunuu MmarauTHOM MHAYKIMU. KapTuHa TMHUI MATHUTHOM MHTYKIIMH TTOJISI TOCTOSIHHBIX
MarHuTOB.

MarnutHoe 1noJsie mpoBOAHUKA ¢ TokoM. KapTuHa JTMHUI MHAYKIIMA MarHUTHOTO
MOJIS ITTMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOIHUKA, KATYIITKH
¢ TokoM. OnbIT Dpcrena. BzanmoaenctBre npoOBOJHUKOB C TOKOM.

Cwita AMnepa, ee MOZyJIb M HAIIPaBJICHHUE.

Cuna JlopeHnuia, ee Moayiab U HampaBieHUE. J[BUKEHUE 3apsSKEHHOW YaCTUIIbI
B OJJTHOPOJTHOM MarHuTHOM mnoJje. Pabota cuisl Jlopenna.

SBneHne ANEKTPOMArHUTHOM MHAYKUMH. [I0TOK BekTOpa MarHUTHOW MHAYKIUU.
DNEKTPOJBIKYIIAS CUJIa UHAYKIIUU. 3aKOH 3JIEKTPOMAarHUTHOU nHayKuuu dapajest.
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BuxpeBoe  snekTpuueckoe — moie.  OJEKTPOABIKYIIAs  CAJA  UHAYKUIHAH
B MPOBOJHUKE, ABWKYILEMCS IMOCTYNATEIbHO B OTHOPOJJHOM MAarHUTHOM TOJIE.

[Ipasuio Jlenua.

NHIyKTUBHOCTS. SIBnenne CaMOWHIYKIIUH. DIIEKTPOBUKYIIAS cuia
CaMOMHTYKIIUH.

DHEPrusi MarHUTHOTO TOJISI KATYILIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpPOMCTBAa M MPAKTUUECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI,
ANIEKTPOMATHUTBI, JIEKTPOABUTATENb, YCKOPUTEIH JIEMEHTAPHBIX YACTHLI, WHTYKIIMOHHAS
eyYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHE 3JEKTPOHHOTO MTyYKa MATHUTHBIM ITOJIEM.

JIvHUYM MHIYKIUHA MAarHUTHOTO TTOJIS.

B3aumopeiicTBre 1BYX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[eiictBue criibl JIopeHIIa HA HOHBI SJIEKTPOJIUTA.

SIBiIeHUE AEKTPOMArHUTHON UHIYKIUH.

[Ipasuio Jlenua.

3aBUCHUMOCTb DJIEKTPOABMKYIIEH CHJIbl HHIYKIMU OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MOTOKA.

SIBiIeHME CaMOMHYKIIVH.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuwl

N3ydyeHre MarHuTHOTO MOJIA KATYIIKU C TOKOM.

HccnenoBanne N€MCTBUS MOCTOSTHHOIO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue SIBICHUA 3JIEKTPOMArHUTHOM WHAYKIIHUH.

Paznen 5. KosieOanus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHUMHbIE KOJ1€0AHUA

Konebarenbhas cucrema. CBOOOIHBIE MeXaHUYECKHE KoJieOaHus. ["apMoHnueckue
kosnebanus. [lepuon, yacrora, ammnTyaa u ¢asza konedanuil. [IpyKUHHBIA MasTHUK.
MaremaTudeckuii MasiTHUK. YpaBHEHHE rapMOHUYECKMX KojeOanuii. [IpeBparenue
SHEPIUU MPU FTAPMOHUYECKUX KOIEOaHUsIX.

Konebarenbubiii KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS B UJI€aTbHOM
KOoJie0aTEeIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHUYECKUMH U 3JIEKTPOMArHUTHBIMU
koneOanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHHMsS SHEPIMUM B HICAIBHOM
KoJie0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxaromux KojeOaHusX. BBIHYXJIEHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyX/I€HHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

[Tepemennsiil TOK. CHHYCOMJANBHBIN IEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOTO
TOKa. AMIUTUTYAHOE U JEUCTBYIOIIEE 3HAUYCHHUE CUJIbI TOKA W HAIIPSIKCHUS.
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Tpancpopmarop. IlpousBoacTtBo, mepegada U TOTPEOICHUE DICKTPUUECKOMU
SHEPruH. OKOJIOTUYECKHE PHUCKH NpPU NPOU3BOACTBE 3IIEKTposHeprun. KympTypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHnueckHne yCTpPOMCTBA U MPAKTUYECKOE NMPUMEHEHUE: JJIEKTPUUECKUAN 3BOHOK,
TE€HEepaTop MEPEMEHHOI0 TOKA, JINHUU 3JICKTpOnepeay.

Jlemoncmpayuu

Uccnenosanue apaMeTpoB KoJeOaTeIbHOU CHUCTEMBI (IpyKUHHBIHI
WU MaTeMaTUYeCKUM MasiTHUK).

Habnronenue 3aryxaromux KojieOaHUi.

HccnenoBanne CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habmronenne pezonanca.

CB0OOHBIE STIEKTPOMATHUTHBIE KOJICOAHMUSI.

OcuumiorpaMmbl  (3aBUCMMOCTH  CHJIBI TOKa UM HalpsOKEHUS OT BPEMEHH)
JUIS1 DJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pezonanc mnpu  mociaegoBaTENbHOM — COEAMHEHWHM  PE3UCTOpA,  KaTyUIKH
MHIYKTUBHOCTH U KOHJICHCATOPA.

Mopaenp TMHUY AIEKTPONIEPEIAYH.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomoi

UccnenoBanue 3aBUCUMOCTH MepUOJia MaJIbIX KoJIEOaHUM rpy3a Ha HUTH OT JJIMHBI
HUTHU U MACCHI Tpy3a.

HccnegoBanne nepeMEHHOTO TOKAa B LEMH M3 MOCIEAOBATEIBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbIE GOTIHbL

Mexanuueckne BOJIHBL, yClIoBHS — pacnpocTpaHeHus. Ilepwon. CkopocTb
pacnpocTpaHeHus U JyinHa BoaHbL. [lonepeunsie u mpoioibHbIe BOIHBL. MHTepdepenius
U qudpakius MEXaHUUYECKUX BOJIH.

3Byk. CkopocTh 3Byka. ['pomkocth 3Byka. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJIHBL. Y CJIOBUS M3IIYYCHHUS SJIECKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanuss BektopoB E, B, v B snekTtpomarHutHOM BonHEe. CBOKCTBa
ANIEKTPOMArHUTHBIX BOJH: OTpa)KeHUe, TMpeloMJIEHUe, Mospusanus, Iudpaxuus,
unrepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ikama »BJIEKTPOMArHUTHBIX BOJH. IlIpUMEHEHHE >SJIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHIMIIBI paaUOCBS3U U TENEBUAEHUS. Paqnonokanus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHNUE OKPYKAIOWIEH CPEBbI.

TexHHueckne yCTpOMCTBA M MPAKTHYECKOEC MPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBAs JIMATHOCTMKA B TEXHUKE W MEIULHHE, pajaap,
paauoONPUEMHHUK, TeJIEeBU30p, aHTeHHA, TenedoH, CBY-meun.

Jlemoncmpayuu

OO6pa3oBaHue U pacCpOCTPAHEHUE MOMEPEUHBIX U MTPOAOIBHBIX BOJIH.

Koneomromeecs Te€10 Kak HCTOYHHK 3BYKa.

Habnronenue orpaxeHus U IPeIOMIICHUS MEXaHUYECKUX BOJIH.
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Habnronenue untepdepennu u Audpakiiuu MEXaHU4eCKUX BOJIH.

3BYKOBOW pE30HAHC.

Habnronenue cBs3u rpPOMKOCTH 3BYyKa U BBICOTHI TOHA C aMIUIUTYJAOW U 4aCTOTOM
KoJie0aHu .

UccnenoBanne CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTpaK€HUE, MPEOMIIEHUE,
noJsisipu3anus, Audpakius, uHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamonrnHenHOE pacIPOCTPAaHEHUE CBETA B OJTHOPOJHOU
cpene. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3akOoHBI OTpakeHus cBeTa. l[locTpoeHue wu300pakeHUI B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOTIOTHBIN IMOKa3aTelb
npeinomiieHusi. [lonHoe BHyTpeHHee oTpaxkeHue. llpenenbHbId yroa MOJHOTO
BHYTPEHHETO OTPa>KECHHSI.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro cpeta. LBer.

Coluparomre u paccenBaroiiue JuH3bl. ToHKas TruH3a. DOKYCHOE pacCTOSHUE U
onTHYecKasl cwia TOHKOM nuH3bL. IlocTpoeHne wu300pakeHU B COOMPAIOIIUX U
paccenBaromnX JduH3ax. PopMysa TOHKOW JUH3BI. YBEJIUMYEHHUE, AABAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON OTITHUKHU.

BomnnoBas ontuka. MuTepdepennns cBeta. KorepeHTHbIE MCTOYHUKHU. Y CIIOBUS
HaOII0JICHUs] MAaKCUMyMOB U MUHHUMYMOB B UHTEP(EpPEHIIMOHHOM KapTHUHE OT JIBYX
cuH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknusa cera. udpakinuoHnHas peuierka. YcClIOoBUE HAOMIOICHHS TJIABHBIX
MaKCMMYMOB IpHU MaICHU MOHOXPOMATUUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tosstpusanus ceera.

TexHuueckue yCcTponcTBa U MPaKTUYECKOe MPUMEHEHUE: OUKH, JIyna, (GoToarrmapar,
MPOEKIIMOHHBIN ammapaTr, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, AUGPAKIIMOHHAS
pelIeTKa, MOJSPOU/I.

Jlemoncmpayuu

[IpssMONIMHENHOE  pacpOCTPAaHEHHE, OTPAXKEHHUE W  MPEIIOMIICHHE  CBETa.
Onrtuueckue nprudopBkl.

[TonHOE BHYTpeHHEE OTpakeHre. Moaens CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUHN B TMH3aX.

Mopaenu MUKPOCKOTIA, TEJIECKOIIA.

Habnronenune uarepdepeHIiym cBeTa.

Habmronenne qudpakimu ceta.

Habnronenune qucnepcuu cBeTa.

[TonyueHue criekTpa ¢ TOMOIIbIO TPU3MBL.

[TonyueHue criekTpa ¢ MOMOIIBI0 TUDPAKIITUOHHON PEIIETKH.

Habnronenue nonspuszanuu cBera.
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Yuenuueckuii sxcnepumenm, rabopamopnule pabomuwl
N3Mepenue nokasaress NpeioMIICHUS CTEKJIA.
HccnenoBanue cBOWCTB M300paKEHUM B JINH3AX.
Habnronenune qucnepcuu cBeTa.

Pa3nen 6. OcHOBBI cClIeIHAJIBLHOM TEOPUH OTHOCHTEILHOCTH

['pannnbl OpUMEHUMOCTH KJIacCMYeCKo MexaHuku. [loctynmarsl cnennanbHOU
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOIYJS CKOPOCTH CBETa B BaKyyMe,
NIPUHIIMI OTHOCUTEJIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpalICHUE
JUTMHBI.

DHEPrusi U UMITYJIbC PEISATUBUCTCKON YACTHULIBIL.

CBsI3b MacChl C JHEPTUEH U UMITYJILCOM PENISITUBUCTCKON YaCTULIBI. DHEPTHUSI TOKOS.

Pa3nen 7. KBanToBasi pusuka
Tema 1. dnemenmovl K6aHMOBOU ONMUKU

®otonbl. Gopmyna [lnanka cBs3u SHEpruu (POTOHA C €r0 YaCTOTOM. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTue u ucciaenoBanue dorodpdexra. Ombitel A.I'. CroneroBa. 3aKOHBI
dbotordpdexra. YpaBHenue OIuHmTeHa 11 dororddexra. «Kpacnas rpanHuiiay
dhotoaddexra.

Hasnenue ceera. OnwiTel [1.H. JleGenera.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckne yCTpOWCTBA U MPAKTUYECKOE MpUMEHEHUe: (OTOIIEMEHT,
dboTomaTumK, coiHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doto3(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3aKk0HOB BHEMIHETO GpoTodhPekTa.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mognens atoma Tomcona. OmbiTel Pesepdopma mo paccessHUIO (-YacTHIL.
[1nanerapuas mogens aroMa. [loctynarsl bopa. U3nydenue u nornomieHue GOTOHOB IpU
MEepEexX0JIe aTOMa C OAHOTO YPOBHS YHEPTUU Ha Ipyroil. Buael ciektpoB. CiekTp ypoBHEH
SHEpPrUU aToMa BOJIOPOAA.

BonnoBeie cBoiictBa wactuil. Bomubl ne bpoinsa. KopnyckyisipHO-BOJTHOBOM
JTyaJTu3M.

CHOHTaHHOE Y BBIHYKJICHHOE U3TTy4YCHUE.

TexHnueckre yCTpOMCTBA W MPAKTUUYECKOE NMPUMEHEHHE: CIIEKTPAJIbHBIN aHAIN3
(cmekTpockKoI), Ja3ep, KBAaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu

Monens onbita Pesepdopaa.

Ornpenenenue IIMHBI BOJIHEBI Ja3epa.
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HaOnronenue nuHeHYaThIX CIIEKTPOB U3TYyUCHHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, rabopamopHvie pabomuol
Habnronenune nuHEHYaToOro CriekTpa.

Tema 3. Amomnoe sa0po

DKCNEPUMEHTHI, JOKAa3bIBAIOIIAE CIOXKHOCTh CTpoeHus sapa. OTkpeiThe
paguoakTuBHOCTU. OmnbITel Pesepdopna mo omnpeneneHuo cocTaBa paguOaKTUBHOIO
n3nyuyenus. CoiicTBa anb(da-, 6eTa-, raMMa-u3nyueHus. Biusinue paiioakTUBHOCTH Ha
JKUBBIE OPTAHU3MBI.

OtkpbiTue TpoTOoHa U HeWTtpoHa. Hyknonnas wonens sapa [eitzenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tormnsl.

Anbda-pacnag. DIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnan. ['amma-uzinydeHue.
3aKOH paJr0aKTUBHOIO pacnaja.

DHeprus CBs3U HYKJIOHOB B sifipe. SAnepHblie cuibl. [ledext maccsl spa.

S nepHpie peakuuu. /lenenue u CUHTES AAED.

Anepnsiit peaktop. Tepmosinepusiii cunTe3. [IpoOiemMbl 1 TEPCHIEKTUBHI SACPHOM
SHEPreTUKU. JKOJIOTUYECKNE ACTIEKTHI IICPHON SHEPTETUKH.

DnemeHTapHbie YacTULbl. OTKPBITHE MO3UTPOHA.

MeTo 161 HaOIIOICHUS U PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIe B3auMOJIeHCcTBUSA. EquHCTBO pusnueckoil KapTUHBI MUPA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: JO3UMETpP, Kamepa
Bunbcona, siepHbIi peakTop, arToMHasi bomoa.
Jlemoncmpayuu

CUeTurK MOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, rabopamopnule pabomuwl

HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (poTOrpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

DTanbl pa3sBUTUS aCTpOHOMUH. [IpuUKIagHOE M MHUPOBO33PEHUYECKOE 3HAUYCHHUE
aCTPOHOMMUH.

Bup 3Be3qH0r0 HeOa. Co3Be3nusi, sipKkue 3Be3/1bl, IUTaHEThI, UX BUJIUMOE JBUKECHHUE.

Conneynas cucrema.

Counnne. ConHeyHas akTUBHOCTb. McTounuk sHeprun CosiHIa v 3B€31. 3BE3/Ibl, UX
OCHOBHBIE XapaKTEPUCTUKU. [[narpaMma «CIEeKTPaJIbHbIN KIIACC — CBETUMOCTBY. 3BE3/bI
TJIAaBHOW MOCJIEA0BATEIBHOCTU. 3ABUCUMOCTh «Macca — CBETUMOCTB» JIJIS 3BE€3]1 TJIaBHOM
MOCTIEIOBATENLHOCTH. BHyTpeHHee cTpoeHune 3Be3l. COBpEMEHHBIE MPEICTABICHUS
O MPOUCXOXKAECHUHU U 3BOMOIMU COJIHIIA U 3BE3/. DTalbl )KU3HU 3BE3].

Muieunsiit [1yTe — Hama ['amaktuka. Ilonoxxenue u npmxxenue CosHna B ['anaktuke.
Tunel ranaktuk. Paguoranaktuku u kBa3zapsl. YepHBbIE IBIPHI B siApax rajJakTHK.

Bcenennas. Pacmiupenue Bcenennoil. 3akon Xa06ma. Pa3OeraHue ranpakTuk.
Teopus bosbioro B3pbeiBa. PENMKTOBOE U3TyUYEHHUE.
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Macmrabnas crpykrypa Beenennoil. MetaranakTuka.

Hepemennsie npoOiaeMbl aCTPOHOMMUH.
Yuenuueckue nabniooenus

HaGnrogenuss HEBOOpPYKEHHBIM TIJ1a30M C HCHOJB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUH JUIsl ONPEIEICHUS MMOJI0KEHNsI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE CO3Be3us1 CEBEPHOIO MOTYIIAPHS U SIPKUE 3BE3BI.

Hab6nronenus B reneckon JlyHsl, manet, Maeunoro Ilytu.

O06o01a01Iee MOBTOPEHUE

Ponp (u3uku m acTpOHOMHHM B KOHOMHUYECKOM, TEXHOJIOTUYECKOM, COLUAIbHOU
U ATUYECKOU cdepax NeAaTebHOCTH 4YelIOBEeKa, POJb U MeCTO (DU3UKU U aCTPOHOMHH
B COBPEMEHHOW Hay4YHOW KapTHHE MHUpa, poyib (PU3UYECKON Teopuu B (HOPMUPOBAHUU
NpeACTaBIeHU O (U3UYECKOW KapTHHE MHUpa, MECTO (PU3MUECKON KapTHUHBI MUpa
B 00IIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUN O MPUPOJIE.

MexnpeaMeTHble CBA3HM

N3yuenne kypca pusnku 6a30B0oro ypoBHs B 11 k1acce oCyliecTBIsSETCS C yYETOM
COJIepKaTENbHBIX MEXKIPEAMETHBIX CBSI3€HM ¢ KypcaMHu MaTeMaTUKH, OMOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meoicnpeomemnvlie nowsmusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAay4YHOTO
MO3HAHUS: SIBJIEHUE, Hay4YHbIN (akT, Tunotes3a, puznueckas BeJIUYHHA, 3aKOH, TEOPUS,
Ha0II0/IeHNE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuka: pellleHHe CUCTEMbl YpaBHEHUN, TPUTOHOMETpPUUYECKHE (DYHKIIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO,
BEKTOPbl M HX MPOCKIHUM HA OCH KOOPJUHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJHbBIC
AJeMEHTapHbIX (QYHKIUH, TPU3HAKU MOJI00USI TPEYTOJbHUKOB, ONMpPEACICHUE IO
MJIOCKUX (Uryp u o0bema Tell.

buonocus: snexrpuueckue sIBICHUS B )KUBOU NPUPOJIE, KoJieOaTeNbHbIC IBUKEHUS
B JKMBOW MNpUPOJE, ONTHUYECKUE SBJICHUS B >KUBOW MpUpOJE, NECUCTBUE paaualluu
Ha KUBbIE OPTAHU3MBI.

Xumusi: CTpOCHHE aTOMOB M MOJIEKYJI, KpUCTAILNIMYECKasi CTPYKTypa TBEPABIX Te,
MeXaHHU3MbI 00pa30BaHUs KPUCTATUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHATH3.

Teoepaghus: marHuTHBIE TONIOCA 3€MJIM, 3aJIEXKM MAarHUTHBIX pya, (HoTocheMka
3eMHOI TOBEPXHOCTH, MPEICKA3aHUE 3eMIIETPSICEHU.

Texnonocusi:  TUHUW  DIIEKTpOIlEpenad, TEHEepaTop MEpPEeMEHHOro  TOKa,
ANEKTPOABUTATENh, UHIYKIIMOHHAS M€4b, paJap, paJuONPUEMHHK, TeJIEBU30D, aHTCHHA,
tenedon, CBY-neub, mpoeKIIMOHHBIH anmnapar, BOJIOKOHHAs ONTUKA, COTHEYHAas OaTapesl.

20



denepanbHas padouas mporpamma | dusmuka. 10—11 knaccer (0a30BbIH YPOBEHB)

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenune yueOHOro mnpeaMera «®du3ukay HAa YpPOBHE CpEIHEro 0OIIETO
oOpa3zoBaHus (0a30BbI YpOBEHB) JOHKHO O0OECHEUYUTh JAOCTHKEHHE CIIEIYIOMINX
JUYHOCTHBIX, METANIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIuyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI y4yeOHoro mnpeamera «Duzuka» IOIKHBI
OTpakaTb TOTOBHOCTb M  CIOCOOHOCTh  OOYy4YarIIUXCS  PYKOBOJCTBOBAThCS
chOpMUPOBAHHOW BHYTpPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMOM I[IEHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSAM POCCHUHCKOT0 OOIIEeCTBa, paclIMpeHHue >KU3HEHHOIO OIMbITa W OIbITa
JIESITEIbHOCTH B TIPOLIECCE peaav3allid OCHOBHBIX HANpPaBJICHUN BOCHHUTATEIBLHOU
JIeSITeIbHOCTHU, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKAAHCKON MO3UIMU OOYy4YalOMIerocss Kak aKTUBHOTO
1 OTBETCTBEHHOT'O WICHA POCCUUCKOI0 OOIIECTBA;

MPUHATUE TPATUIIMOHHBIX 00IIEYETIOBEYECKUX I'YMAHUCTUYECKUX U JEMOKPATHYECKUX
IICHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEPECAX TPaXIAHCKOrO
o0l11ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHU3AIINY;

YMEHHUE B3aUMOJAECHCTBOBATH C COUUAIBHBIMUA HHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSMUA 1 HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOUN U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) 1aTpMOTHYECKOT0 BOCTIMTAHUS:
c(hOpMUPOBAHHOCTH POCCUMCKOMN TPAKIAHCKON MJEHTUYHOCTH, TaTPUOTU3MA;
IIEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHbIM CHUMBOJAaM, JIOCTHKEHUSIM
POCCUHCKUX YUYEHBIX B 00JIaCTH (PUBHKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBECHNUS,

CIIOCOOHOCTh  OIIEHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HAa MOpaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE
B JICATEIIbHOCTH YUEHOT0;

OCO3HAHME JUYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMYUBOIO Oy IyIIETro;
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4) 3cTEeTHY€CKOr0 BOCIIMTAHUS:
ACTETUYECKOE OTHONIIEHWE K MHpPY, BKIIOYAas 3CTETUKY HAy4YHOTO TBOPUECTBA,
NpuUcymero Gu3nyecko Hayke;

5) Tpy10BOT0 BOCTIMTAHUS

WHTEPEC K pasnudHbiM chepaM mpodecCHOHaTBHON MeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DM3UKON M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oymylen
npodeccun u pearn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI,

TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH (HU3UKU
Ha TIPOTSHKEHUN BCEH KU3HM;

6) IK0JIOrHY€eCKOro BOCIIMTAHUA:

c(hOpMUPOBAHHOCTH IKOJOTUYECKON KYIbTYphI, OCO3HAHUE TJI00AIBHOTO Xapakrepa
AKOJIOTHUECKUX MTPoOIIieM;

IJIAHUPOBAHUE U OCYUIECTBJIEHUE JIECUCTBUM B OKPYKAIOIIEH CpeAe HAa OCHOBE
3HAHUS LEJIEd YCTOMUYNBOTO Pa3BUTHUS YEJIOBEYECTBA;

Pacmupenne ompiTa AeSITEILHOCTH SKOJOTUYECKONW HAMpPaBJICHHOCTH HA OCHOBE
MMEIOIMNXCS 3HAHUM 110 (hU3UKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3HIECKOU HAYKH;

OCO3HAaHME IEHHOCTH HAYYHOU NESTEIbHOCTH, TOTOBHOCThH B IPOIIECCE MU3YUCHUS
GU3NKKA  OCYIISCTBISATH  MPOCKTHYID M HCCIEAOBATEIBCKYI0  JIEITEIBHOCTH
WHUBUTyaJIbHO U B TPYIITIE.

B mporecce moCTHKEHHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO
busuKe 115 ypOoBHA CpeAHEro o01ero 00pa3zoBanus y o0y4aromuxcs COBEPIICHCTBYETCS

AMOIIMOHATIBHBIN WHTEIUJICKT, MpEeNoJIararonit
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUs, BKJIIOYAIONIETO CIOCOOHOCTh MOHUMATh CBOE HMOIMOHAILHOE
COCTOSIHWE, BUJICTh HAMPABJICHUS PA3BUTHs COOCTBEHHON AMOITMOHALHOMN C(hephl, OBITH
YBEpPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUS, BKIIOYAIOMIETO CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCThH 3a CBOE TIOBEJICHHE, CIIOCOOHOCTH aIalITUPOBATHCS K SMOITMOHATBHBIM
W3MEHEHUSM U TIPOSBIISATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEW MOTHBAIMM, BKJIIOYAIONICH CTpEMJICHUE K JOCTHXKEHHUIO IIETN
U yCIleXy, ONTUMH3M, HWHHUIIMATHBHOCTH, yYMEHHE JIEHCTBOBATh, HMCXOAS W3 CBOUX
BO3MOXKHOCTEHM;

OMIIATUHU, BKJIIOYAIONEH CIOCOOHOCTh TOHMMATh ASMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €T0 MPU OCYIIECTBICHUU OOIIEHHUsS, CIMTOCOOHOCTh K COYYBCTBHIO
U COTICPEIKUBAHMIO;

COIMAJTBHBIX HAaBBIKOB, BKJIFOYAIONINX CIMOCOOHOCTH BBICTPAWBATH OTHOIIEHUS C
JIPYTUMU JTFOJBMU, 3800 THTHCS, MPOSIBIISATh MHTEPEC U pa3pemaTh KOH(DIUKTHL.
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METANPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIC YUeOHbIE [1eiiCTBUSA
ba3oBble jiornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (hOPMYIMPOBATh U AKTYaJIU3UPOBATh MPOOIIEMY, paccMaTpUBaATh
€€ BCECTOPOHHE;

ONpPEACNATh LENu JEATEIIbHOCTH, 3aJaBaTh MapamMeTpbl W KPUTEPUH UX
JIOCTUKEHHS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHUS] B PACCMATPUBAEMBIX (PU3MUECKUX
ABJICHUSAX;

pazpabaThiBaTh IUIaH pEHICHUS NPOOJIEMbl C YYEeTOM aHalih3a HMEIOIINXCS
MaTE€pHUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUThb KOPPEKTUBBI B JIESATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJIAM, OLIEHUBATh PUCKH MOCIEACTBUMN AEATEIbHOCTH;

KOOPAMHUPOBATh U BBIMOJIHATH PA0OTYy B YCJIOBHUSAX PEATHHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/JICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIICHHUE MPU PEIICHUH )KU3HEHHBIX TIPOOIIEM.

Bba3oBble ucciieoBaTe1bCKUe 1€iiCTBUSA:

BIAJIETh HAYYHOM TEPMHUHOJOTHEH, KIIOYEBBIMH TMOHATHUSIMU U METOAaMUu
(bu3NYecKoi HayKH;

BIIQJIETh HAaBBIKAMHU Y4E€OHO-HCCIIEIOBATEILCKON W MPOEKTHON JesATEeTbHOCTU B
obnactu GpU3MKU, CHOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOMCKY METO/OB
peuieHus 3a1ady  (PU3MUECKOTO COAEpP)KAHUS, MPUMEHEHUIO PAa3IUYHBIX METOJ0B
MO3HAHUS,

BIAJETh BUJAMU JICSITEIBHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHUA, €ro
WHTEpIIpeTaluu, TPpeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX CUTyalUsAX, B
TOM YHUCJIE TIPU CO3JaHUU YUEOHBIX MPOEKTOB B 00J1aCTU (PUBUKY;

BBISIBJISITH IPUYUHHO-CJIEACTBEHHBIE CBS3U U aKTyaJIU3UPOBATH 3a/1a4y, BbIJIBUTATh
TUIIOTE3Y €€ PEIICHUs, HAXOUTh ApTyMEHTHI JJIsl TOKa3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

aHaJTM3UPOBATh IMOJIYUYECHHBIE B XOJE PEIICHUS 3aJayd Pe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U  (OopMynaupoBaTh COOCTBEHHBIE 3aJadyd B  00pa30BaTENbHOM
JEATEIbHOCTH, B TOM YHCIIE NPU U3YUYEHUU (U3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

yMETb NEPEHOCUTh 3HaHUS 10 (U3MKE B  NPAKTUUECKYI0  00JacTh
KU3ZHEIEITeIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTAaTh HOBBIE UJIEU, MIPEJIaraTh OPUTrHHAIbHbBIC TTOAXO/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a4, TOMYCKAIOIIUE aTbTEPHATUBHBIC PEILICHHUS.
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Pabora ¢ unpopmaunmei:

BIIQJIETh HAaBBIKAMHU TMOJy4YeHHUs HUHOOpManMK (PU3HYECKOTO  COAECPKAHUS
U3 HCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBIISITh TOWCK, aHalu3,
CUCTEMATH3allMI0 W HWHTEpIpeTalni0 WH(QOpMAlMU pa3dudHbIX BHAOB U  (QopMm
MPEICTABJICHHUS;

OIIEHUBATh JOCTOBEPHOCTH MH(POPMAIINH;

UCIIOJIb30BaTh CPEACTBa NMHPOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
pElICHUH  KOTHUTUBHBIX, KOMMYHHMKAaTHBHBIX ¥  OpPraHU3allMOHHBIX  3aJlay C
coOmoiecHneM TpPeOOBaHUN  ASPrOHOMHMKHM, TEXHMKH OE€30MacHOCTH, TUTHEHBI,
pecypcocOepekeHusi, TPaBOBBIX W OATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOM
0E€30I1aCHOCTH;

cO3/1aBaTh TEKCThl (DU3UYECKOTO COJIEPKAHUSI B PA3TUUYHBIX (hopMaTax C yuyeToM
Ha3HaueHus HHPOPMAIMU U IIEJEBON ayAUTOPUM, BBHIOMpAs ONTUMAIbHYIO (opMy
MPEJCTABICHUS U BU3yaIM3aLIUH.

KomMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE YUueOHbIE JeiiCTBUS

O0menume:
OCYILIECTBIIATH OOIIEHUE HA YpOKaxX (PU3UKU U BO BHE-YPOUHOU JI€SITENHHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTyallui U CMsITYaTh KOH(IUKTHI,
Pa3BEPHYTO U JOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUSI C UCIIOIb30BAaHUEM SI3BIKOBBIX

CPEACTB.

CoBMecTHaAA JCATC/IBbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U MHIUBUTyaIbHOU PaOOTHI;

BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JIEUCTBUH C yUeTOM OOIIUX UHTEPECOB,
Y BO3MOXHOCTEH KaKJIOTO YJIeHAa KOJUIEKTUBA,

MPUHUMATh LEJIA COBMECTHOMU JESATEIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JIEUCTBHS 110 €€ TOCTHKEHUIO: COCTABIIATH IJIaH AEUCTBUN, PACIIPEIECIATh POJIU C YUETOM
MHEHHUI YYaCTHUKOB, 00CYK/1aTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJAJa M KaXJOr0 y4YacTHHUKA KOMAaH/bl B OOIIUI
pe3yabTart Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE MPOEKTHI, OLIEHWBaTh WAEW C IO3ULIWH HOBH3HBI,
OPUTHMHAJIbHOCTH, TPAKTUYECKON 3HAUUMMOCTH;

OCYIIECTBJISITh MMO3UTHUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYAIUAX,
MPOSIBIISATh TBOPUECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHble yHHBepcajibHble yueOHbIE [1eiiCTBUSA
Camoopranmusanus:

CaMOCTOATENIbHO OCYILIECTBIIATh IO3HABATEIBHYIO I€ATEIHOCTD B 00J1aCTH (PU3UKHU
Y aCTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4U;
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CaMOCTOSITENIbHO COCTAaBIISATH IUIaH PEIICHUS PACUETHBIX U KAa4eCTBEHHBIX 3ajiad,
IJIaH BBIMOJHEHUS] TMPAKTUYECKOM paboThl € YYETOM UMEKOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacuIupsTh paMKH y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHHIH;

JienaTh OCO3HAHHBIN BEIOOP, ApTyMEHTUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pElICHHE;

OIICHUBATh MPUOOPETEHHBIN ONBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO U TMPOSBICHUIO 3PYAUIIMUA B 00sacTH (DU3UKH,
MOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTyallMsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIESIM;

BJIQJIETh HABBIKAMU TMO3HABATEIBHON pedIeKCUM KaK OCO3HAHUS COBEPIIAEMbBIX
JIEVCTBUI U MBICIIUTENIBHBIX POLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCIIOIb30BaTh MpUEMbl pediekcuu aJis OLIEHKU CHUTyallud, BbIOOpa BEPHOIO
peueHus;

OLICHMBATh PUCKU U CBOEBPEMEHHO TPUHUMATDH PEIICHUS 10 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MPU AHAIU3E PE3YIbTATOB ACATEIbHOCTH.

IIpunsiTHe ceds U APyrux:
MPUHUMATH ce0sl, TOHUMAsI CBOM HEJOCTATKU U JOCTOMHCTBA;
MPUHUMATH MOTUBBI U apTYMEHTBI IPYTUX MPU aHATU3E PE3yJIbTAaTOB JEATEIbHOCTH;
MpPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OLIUOKY.

HPEAMETHBIE PE3YJIBTATBI

B mnponecce uszyuenus kypca kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce
OOy4YaroIIHNiiCs HAyUYUTCS:

JEMOHCTPUPOBAaTh Ha TMpUMEpax pojb U MecTo (GU3UKH B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTHUHBI MHpaA, B Pa3BUTHM COBPEMEHHON TEXHHUKHU
Y TEXHOJIOTUH, B MPAKTUYECKON NEATEIbHOCTH JIOIEH;

YUUTBIBATh  TPAHUIIBl MNPUMEHEHHUS  W3YUYECHHBIX  (PU3UYECKUX  MOJIEIICH:
MaTepualibHasi TOYKa, MHEPLHAIbHAs CHCTEMa OTCYeTa, aOCOJIIOTHO TBEPAOE TENO,
UJeadbHbIA Ta3, MOJEIU CTPOCHUS Ta30B, JKUAKOCTEH W TBEPHABIX TeJl, TOUYCUYHBIN
AIEKTPUUYECKUN 3apsl IPU pelIeHUU (PU3NUECKUX 3a]1ay;

pacrio3HaBath (U3MYECKHE SIBJICHUS (TIPOLIECChl) U OOBSACHITH HMX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYISPHO-KUHETUYECKOH TEOpPUU CTPOEHHUS  BEIIECTBA
U DJIEKTPOJUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUXKEHHE,
CBOOO/IHOE MajJieHuE TeJl, JBUKEHUE MO0 OKPYKHOCTHU, MHEPLHUS, B3aUMOJECHCTBUE Te,
nuddy3usi, OpOyYHOBCKOE JABUKEHUE, CTPOCHUE KUAKOCTEU U TBEPIBIX TEJ, U3MEHEHUE
oO0beMa TeNl NpH HarpeBaHuU (OXJIAXKICHUHU), TEIUIOBOE pPaBHOBECHE,
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UCIIapeHne, KOHJEH Callusl, TIaBJIeHue, KpUCTAUIN3allksl, KUTIEHUE, BIaXKHOCTh BO3/lyXa,
MOBBIIIEHUE JIaBJICHUSI ra3a MpPU €ro HarpeBaHUM B 3aKPHITOM COCYJE, CBSI3b MEXKIY
napaMeTpaMH COCTOSIHHS Ta3a B M30Mpolleccax, IEKTPU3alusl Tell, B3aUMOJCICTBUE
3apsJIOB;

OMUCHIBATh MEXAHUYECKOE [IBIXKCHHUE, UCIONb3yd (PU3UYECKUE BEIUUYUHBI:
KOOpJAWHATa, MyTh, IEPEMEIIICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUia, UMITYJIbC
Tena, KUHETHYECKas DHHEPrusi, MOTEHIMalbHAs »SHEPrus, MexXaHuueckas pabdora,
MEXaHU4YeCKasi MOIIHOCTb; IPU OMUCAHUM MPABUIBLHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIOJB3YEMbIX BEIWYUH, HMX OO0O3HAYEHUS] U E€IUHUIIBI, HAXOAUTh (QOPMYIIHI,
CBSI3bIBAIOIINE JAHHYIO (PU3NUECKYIO BEIMUUHY C JPYTUMU BETUUYUHAMH;

OMUCHIBATh U3yUYEHHBIE TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIE SIBICHUS, UCIIOJIb3YS
(dbu3nYecKre BEIMYUHBL: JIABIICHUE ra3a, TeMIepaTypa, CpeaHsss KUHETUYECKAsl SHEPTUs
XA0TUYECKOTO  JIBIDKEHUSI MOJIEKYJ, CpEIHEKBaJpaTUyHas CKOPOCTb MOJEKY,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSsI SHEprusi, padbora rasza, ko3Q(UIMEHT MOJIE3HOTO
JNEeUCTBUSL TEIUIOBOTO JBUTATENs; MPU ONMUCAHUM NPABUIBHO TPAKTOBaTh (pU3MuecKuit
CMBICJI HCTIOJB3YEMbIX BEIWYUH, UX O00O03HAUEHUS U €IUHUIbI, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMU BEITUYUHAM;

OMUCHIBATh M3YYEHHBIE SJIEKTPUUECKHE CBONCTBA BEIIECTBA U DIIEKTPUUYECKUE
ABJeHUs1 (TPOLIECChl), HUCHOJIB3Ysl (U3UYECKUE BEIUYMHBI: BJICKTPUUECKUU 3aps,
ANEKTPUUYECKOE MOJIe, HAMPSHKEHHOCTh MOJs, MOTEHIIUAJ, PAa3HOCTh MOTEHIIUATIOB; MPHU
OMHUCAHUU TPABUIBHO TPAKTOBATH (PUBHYECKUM CMBICI HCIOJIb3YyEMBIX BEIUYUH, UX
0003Ha4YeHUsI ¥ €IUHHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE AAHHYIO (U3UYECKYIO
BEJIMYMHY C APYTUMHU BEJIMUYHHAMU;

aHaTM3UPOBaTh GU3NYECKUE MPOIECCHI U SIBIICHUSI, UCTIOJIb3YS (PU3UYECKHUE 3aKOHbI
Y TPUHUMNBL 3aKOH BceMupHoro tsarorenus, I, II m III 3akonsl HeroTOHa, 3aKoH
COXpPAaHEHHUS MEXAaHWYECKOM HSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa, MPUHIUI
CyNEepHO3ULIUM CUJI, TPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHUCTEM OTCYETa,
MOJIEKYISIPHO-KUHETHYECKYI0O TEOPHUI0 CTPOCHHUSI BELIECTBA, T'a30BbI€ 3aKOHBI, CBS3b
CpeHEN KHWHETUYECKON SHEpPruu TEIUIOBOTO [IBMXKEHUS MOJIEKYJ C aOCOIIOTHOM
TEMIIEPaTypol, MEPBBIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS JIEKTPUUYECKOTO
3apsina, 3akoH KysnoHa, mpu 3TOM pa3inudaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTU4YECKOE BBIPAXKEHUE U YCIOBUS (TpaHUllbl, 00JACTH) TPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE MPUHIIUIBI JACHCTBUS MAalIWH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3ivyarh YyCIOBHS HX OE30MACHOTO HCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HH,

BBITIOJTHATh SKCIIEPUMEHTHI 10 UCCIEAOBAHUIO (PU3HYECKUX SIBICHUM U MPOILIECCOB
C HCIOJB30BAaHUEM TMPSIMBIX, U KOCBEHHBIX HM3MEPEHUU, TPU 3TOM (POpMYITUPOBATH
npoOiieMy/3ajady W THUIOTE3y Y4YEOHOTO JKCIEPUMEHTA, COOUpaTh YCTAaHOBKY U3
MPEI0KEHHOTO 000PY/I0BaHUS, TPOBOJIUTH OTBIT U (DOPMYIUPOBATH BBHIBO/IbI;

OCYILIECTBIISATh NPSIMbIE U KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEJIMYUH, IPU 3TOM
BBHIOMpaTh ONTUMAJbHBIN CIMOCOO W3MEPEHUsS M HCIOJIb30BaTh HM3BECTHBIE METO/IbI
OILIEHKU MOTPENTHOCTEN U3MEPEHHUI;
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UCCIIEIOBATh 3aBUCUMOCTH MEXKIY (PU3MUECKUMH BEIMUMHAMU C UCIIOJIb30BaHUEM
MPSMBIX U3MEPEHUH, P 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3yJIbTAThI
MOJIYYEHHOU 3aBUCUMOCTU (PU3UYECKUX BEIUYUH B BUJE TaOMUIl M rpaduKoB, JIeIaTh
BBIBO/IbI 10 PE3yJIbTaTaM UCCIEAOBaHNUS,

cobJroaaTh mMpaBuiia 6€30MacHOro Tpy/Aa MpY MPOBEJCHUN UCCIIEIOBAHUI B paMKax
y4eOHOr0 3KCIEepUMEHTA, YUeOHO-UCCIEA0BATENbCKOM U MPOEKTHOU JEATENbHOCTU C
MCIIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYI0BAHUS;

pelaTh pacyeTHbIE 3a/lauyd C SBHO 3aJaHHOU (PU3NUECKON MOEINbI0, UCIOIb3YS
¢dbu3uYecKre 3aKOHbI W TMPUHIIMIB, HA OCHOBE aHAIM3a YCJOBHUS 3aJayd BBIOUpATH
(U3UYECKYIO MOJIENb, BBIAEIATH (PU3NYECKUE BETUUUHBI U (DOPMYJIbl, HEOOXOUMBIE JJIS
€e peuleHus, MPOBOJAUTH PAaCUeThl U OLICHUBATH PEAJbHOCTH IMOJTYUYEHHOTO 3HAYEHUS
(bU3nYeCKON BEIUYHHBI,

peliaTh KayeCTBEHHBIE 3aJlauyd: BBICTPAMBATH JIOTMYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PaCCYXIEHUU C UCIOIb30BAaHUEM HM3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
1 (pU3UYECKUX SIBJICHUI;

UCIIOJIb30BaTh MPHU PEUIEHUH Y4YeOHBIX 3aJlad COBPEMEHHbIE WH()OpPMAIIMOHHBIC
TEXHOJIOTHUH JUIsI TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU H TPEACTABICHUS
y4eOHOM U HAyYHO-TIOMYJISIPHON HH(OPMAIIUH, TIOTYUYEHHOHN U3 Pa3IMIHBIX HCTOYHHUKOB,
KPUTHYECKU aHAJIU3UPOBATH MOTydYaeMyr0 HH(POpMAIIHIO;

IPUBOJUTH TMPUMEPHI BKJIAJa POCCHUCKUX M 3apyOeKHBIX YYCHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUA MO (U3MKE B MOBCEIHEBHOM >KU3HMU IS
oOecrieueHusi 0€30MacHOCTH Mpu oOpallleHuH ¢ npudopaMhd M TEXHUYECKUMU
YCTPOUCTBAMH, JUIsl COXpAHEHUsI 3J0POBbsI U COOJIIOJAEHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOILIEH Cpeae;

paboTaTh B TPYIIE C BBHIMOJTHEHUEM PA3TUYHBIX COLMAIBHBIX POJICH, MIIaHUPOBATh
paboTy Trpynmbl, palUOHAIBHO pacHpeieisaTh OO0S3aHHOCTH U IUJIAaHUPOBATH
JEATEeIbHOCTh B HECTAaHAAPTHBIX CUTYaAlIUSIX, OLICHUBATH BKJIAJl KAXJOT0 U3 YUaCTHUKOB
IPYIIBI B PEHICHUE paccMaTpUBAEMON MPOOIEMBI.

B npouecce usyuenus kypca ¢pusuku 6azoBoro ypoBHs B 11 ki1acce oOydaroniuiics
HAy4UTCS:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb U MecTo GU3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpA, B Pa3BUTHU COBPEMEHHON TEXHHUKHU
U TEXHOJOTUM, B MPAKTUYECKOW MAEATEIBbHOCTU JIIOAEH, LENOCTHOCTh U E€IUHCTBO
(bu3nYeCKO KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHS] U3YUYEHHBIX (U3UYECKHX MOJIETEH: TOYSUHBIH
ANEKTPUUYECKUN 3apsl, JIyd CBETA, TOUCUHBIM UCTOYHUK CBETA, sJIepHAs MOJIEIb aTOMa,
HYKJIOHHAs MOJIeJIb aTOMHOTO si/ipa MpHU pelieHun PU3nIecKux 3ajay;
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pacrio3HaBath (uU3MYECKHE SIBJICHUS (TPOLIECChl) U OOBACHITH HUX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKN M KBAHTOBOW (U3BUKH: SIEKTpUUECKas MPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JCHCTBHS TOKa, B3aWMOJICHCTBUE
MarHuTOB, 3JEKTPOMArHUTHAs WHAYKIUS, NEUCTBUE MArHUTHOIO MOJS HA MPOBOJHUK
C TOKOM M JBIXKYIIUWCS 3apsj, OJIEKTPOMArHUTHBIE KOJeOaHUsI U  BOJHBI,
NPSIMOJIMHEWHOE PaCIpOCTpaHEHUE CBETa, OTPAXKEHUE, NMpeToMIIeHUEe, HHTepdepeHIIus,
nudpakuys U TOJSIpU3alvs CBETa, JAWCHEpCcUsi cBeTa, (POTorneKTpuyeckui 3¢ dext
(botoaddexT), cBeTOBOE AaBlIeHHWE, BO3HUKHOBEHHWE JMHEHYATOrO CIIEKTpa aToMa
BOJIOPO/JIa, ECTECTBEHHAS U UCKYCCTBEHHAS! PaJIIOAKTUBHOCT;

OMUCHIBATh HW3YUYCHHbIE CBOWCTBA BeENIeCTBAa (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE, PIEKTPUUECKYIO MPOBOJUMOCTh PA3JIMUHBIX CPEd) U DIEKTPOMATHUTHBIC
sABJIEHUs (MIPOLECCHI), UCTIONB3Ys (PU3UUECKUE BEITUYUHBL: SJIEKTPUUECKUN 3apsi, cuia
TOKa, DJIGKTPUYECKOE HAMNpsHDKEHUE, JJIEKTPUUECKOE COMPOTHUBJICHUE, Pa3HOCTh
MOTEHIIUAJIOB, JIEKTPOABUKYIIAS CHIIa, pab0Ta TOKA, MHAYKIIHUSI MATHUTHOTO MOJIs, CHla
Awmmnepa, cuna JlopeHnla, HWHIYKTUBHOCTh KAaTYIIKH, DSHEPTUsl AJIEKTPUUYECKOTO
Y MarHUTHOTO TMOJIeH, MEPHUO/T U 4acTOTa KOJIeOaHUM B KOJIEOATEIILHOM KOHTYPE, 3apsi U
cuja TOKa B MPOIIECCE TAPMOHHUYECKUX DIIEKTPOMArHUTHBIX KoJjiebaHuil, (pokycHoe
pacCTOSIHME W OINTHYeCKas cujia JIMH3bl, NPU OMUCAHUM MPABWIBHO TPAKTOBATH
(U3UYECKUI CMBICI UCIIOIB3YEMbIX BEIMYUH, UX 0003HAUCHUS U €IUHUIIBI, YKA3bIBATh
(dbopMmyIibl, CBSI3bIBAIONINE JAHHYIO (PU3MUECKYIO BEIMUHUHY C IPYTUMHU BETUYUHAMU;

OMUCHIBATh U3yYEHHBIE KBAHTOBBIC SIBICHUS U MPOLECCHI, UCIIONb3Ys (PU3nuecKue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMATrHUTHBIX BOJIH, IJTMHA BOJHBI M 4aCTOTa CBETA, SHEPTUS
1 UMITYyJIbC OTOHA, IEPUOJ] MOTypacnaaa, SHEPrus CBSI3U aTOMHBIX SiJIEp, PU OITUCAHUU
MPaBUWIBHO TPAKTOBATH (PU3MUECKUN CMBICI UCTIOJIb3YEMBIX BEIMUMH, UX 0003HAUCHHUS U
€AUHULIBI, YKa3bIBaTb (OPMYJIbI, CBS3BIBAIOIINE MAHHYIO (PU3HUYECKYI0 BEIUYUHY C
JPYTUMH BETUYMHAMHU, BBIUUCIATH 3HaUYCHUE (PU3NUECKON BEIUUUHBIL;

aHaTM3UPOBaTh GU3UYECKUE MPOIECCHI U SIBICHUSI, UCTIOJIb3Ys (PU3UYECKHUE 3aKOHBI
U MPUHIUIBE: 3aK0H OMa, 3aKOHBI MOCJIEA0BAaTEIBLHOTO U NapalIeIbHOTO COEANHEHUS
MPOBOJAHUKOB, 3akoH Jlxoyns—JleHlia, 3aKOH AJIEKTPOMArHUTHOM WHIYKIIMH, 3aKOH
NPSIMOJIMHEWHOTO PACIpOCTPAHEHUsS CBETA, 3aKOHbI OTPaKEHUS CBETA, 3aKOHBI
MPEJIOMIICHUSI CBETa, ypaBHeHHE ODWHIITeNHHa s GoTodPdeKTa, 3aKOH COXpaHEHUs
SHEPIuM, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOH COXPAHEHUsS AJIEKTPUUYECKOTO 3apsja,
3aKOH COXpaHEHHUs MacCOBOT0 YUCJIa, MOCTyNaThl bopa, 3aKoH paAnoaKkTUBHOTO pacnaja,
IpU STOM pa3linyaTh CJIOBECHYIO (QOPMYIUPOBKY 3aKOHa, €ro MaTeMaTU4ecKoe
BBIpaKEHUE U YCIOBUS (TPpaHUIIbI, 001aCTH) TPUMEHUMOCTH;

OTpENENATh HAlpaBJICHUE BEKTOpA MHAYKIMM MArHUTHOTO MOJSi IMPOBOJHHKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHia;

CTPOUTH U OMHUCHIBATH M300pa)keHUe, CO37aBaeMoO€ IJIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOJTHATh YKCIIEPUMEHTHI 110 UCCIEA0BAaHUIO (PU3UUECKUX SIBJICHUN U MPOIIECCOB
C UCIOJIb30BAHUEM IMPSAMBIX, U KOCBEHHBIX H3MEPEHHUI: MpU 3TOM (HOPMYyIUpPOBaTh
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npoOiieMy/3ajady W THUIOTE3y Y4YEOHOTO JKCIEPUMEHTA, COOUpaTh YCTAaHOBKY U3
MIPEITOKEHHOTO 000PYyI0BaHMS, POBOJANUTH OMBIT U (POPMYIHMPOBATEH BEIBOIBI;

OCYIIECTBIISATH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIIMUWH, PU ITOM
BBEIOWPATh ONTHUMANBHBI CIMOCO0 WM3MEPEHHS W WCIIONh30BAaTh HM3BECTHBIE METOJIBI
OILIEHKH MOTPENTHOCTEN U3MEPEHHUI;

UCCIIEIOBATh 3aBUCUMOCTH (U3WYECKUX BEIIMYWH C HCIOJB30BAaHUEM TMPSIMBIX
W3MEPCHU: TIPH OTOM KOHCTPYHPOBATh YCTAaHOBKY, (PHKCHpOBATh pE3yIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (M3WYECKUX BEIUYHH B BUJIC TaONHIl U TpadUKOB, IEIaTh
BBIBOJIBI IO pE3yIbTaTaM UCCIICIOBAHNUS,

cobJroaaTh mMpaBuiia 6€30MacHOro TpyAa MpU MPOBEECHUN UCCIIEIOBAHUI B paMKax
y4eOHOr0 3KCIEPUMEHTA, Y4eOHO-UCCIEA0BATENbCKOM U MPOEKTHOU JEATEIBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYI0BAHUS;

pelaTh pacyeTHbIE 3a/ladyd C SBHO 3aJaHHOU (PU3MUECKON MOJAENbIO, UCIOIB3YS
bu3nYecKue 3aKOHBI W TPUHIIMIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a4d BBIOUPATh
(U3UYECKYIO MOJIENb, BBIAEHATH (DU3NUYECKUE BETUUUHBI U (DOPMYJIbl, HEOOXOUMBIE J1JIS
€e pENICHHs, MPOBOJIUTh PACUYEThl M OICHWBATH PEATLHOCThH IMOJIYYEHHOTO 3HAUYCHUS
(bu3nYeCKON BEIUYNHBI,

permarh KadeCTBEHHBIC 3aJladl: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPECUUBYIO
LEMOYKY PACCyX ICHUNU C HCIOIb30BAaHUEM H3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
1 (pU3UYECKUX SIBJICHUI;

UCIIOJIB30BaTh TMPH PEIMICHWH YYEOHBIX 3a7ad COBPEMEHHBbIC HH(OPMAIMOHHBIC
TEXHOJIOTHH JUIsI TIOMCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAIIUU H TPEACTABICHUS
y4eOHOM 1 HAyYHO-TIOMYJISIPHON HH(POPMAIIUH, TIOTYYSHHON U3 Pa3TUIHBIX HCTOYHUKOB,
KPUTUYECKH aHATTU3UPOBATH MOTyIaeMyr0 HHPOPMAITHIO;

OOBSCHATh TPHUHIIUIBI EUCTBHS MAIlNH, TPHOOPOB M TEXHUYECKUX YCTPOUCTB,
pasnuyath yCI0BUS UX 0€30MaCHOT0 UCIOIb30BaHUS B OBCEAHEBHOM KU3HU;

NPUBOJIUTH TMPUMEPHI BKJIAJa POCCUUCKUX W 3apyOEKHBIX YYCHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHH;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHWS MO (U3WKE B TOBCEAHEBHOUN >KHU3HU IS
oOecrieueHusi 0€30MAaCHOCTH MpH OOpallleHHMH ¢ NOpudopaMu U TEXHUUYECKUMHU
yCTpPOMCTBAMH, JJIsi COXpPAHEHHUsI 370pPOBbs M COOJIOJIEHUS HOPM IKOJIOTUYECKOTO
MOBEACHUS B OKPYKAIOILIEH Cpeae;

paboTaTh B TPYIITIE C BRIMOTHEHUEM PA3TUIHBIX COIUATBHBIX POJICH, TNIAHUPOBATH
paboTy Tpynmbl, pAIMOHAIBLHO pacCIpeAeNsITh OO0S3aHHOCTH W  IJIAHUPOBATH
NeSATETHLHOCTh B HECTAHIAPTHBIX CUTYAIMIX, OIEHUBATh BKIIA]] KaXKIOTO U3 yUaCTHUKOB
TPYIIBI B pEIICHUE PacCMAaTPUBAEMON MTPOOIIEMBI.
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10 KJIACC
Haumenoanue
Ne OcCHOBHBIE BUIbI 1€ATEIBHOCTH
pa3zenoB U TeEM [IporpammHoe conepxanue
/o oOyyaromuxcs

y4e0HOTO IpeaAMeTa

Pa3nen 1. ®u3uka u METOAbI HAYYHOI'O ITO3H

aHuA

1.1 | ®usuka u METOIBI 2 du3uka — HayKa O PUPOLE. N3yuyeHne Hay4HbIX (AMIIUPUYECKUX

HAy4YHOTO MTO3HAHUS Hayunbie meTobl MO3HAHUS U TEOPETUYECKUX ) METOJO0B MTO3HAHUS
OKpPY’KaIoILEero MHUpA. OKPY’KaOLIEro MUPA.
Ponb sxkcniepumenTa u Teopuun OO0cy>x1eHue rpaHull MPUMEHUMOCTH
B [IPOLIECCE TO3HAHUS IPUPOJIBI. (hU3MYECKNX 3aKOHOB U TEOPUH.
DKCIEpUMEHT B (PU3HKE. Pabota B rpymnmne no moJaroToBKe
MonaenupoBanue GpuznuecKkux KOPOTKHUX COOOIIEHU O POJIU U MECTE
SIBJICHWM U miporieccoB. HayuHble (U3UKM B HAYKE U B TPAKTUUECKOMN
runote3bl. Gu3nveckre 3aKOHbI JESATEbHOCTHU JIIOJIEH.
u Teopun. [ paHuLIbl IPpUMEHUMOCTH | JleMOHCTpalys aHaJIOTOBBIX
dbuznyeckux 3akoHoB. [IpunIun U IU(PPOBBIX U3MEPUTEIIBHBIX
COOTBETCTBHUSI. MpuOOPOB, KOMIBIOTEPHBIX JATYUKOB.
Ponb u Mecto ¢pusuku OcBoeHME OCHOBHBIX ITPUEMOB PabOTHI
B () OpPMUPOBAHNU COBPEMEHHOM ¢ mudpoBoii Taboparopueit mo Gpusnke
Hay4YHOW KapTUHBI MUpa,
B IIPAKTUYECKON JACSTEIBHOCTH JIFOACH

Hroro no pasgeny 2

' Tlpu paspaGoTke pabodeil MPOrpaMMbl B TEMATUYECKOM ILIAHUPOBAHMH JOJKHBI OBITh YUYTEHBI BO3MOKHOCTH HCIIONB30BaHMS SIEKTPOHHBIX (IM(POBBIX)

O6pa3OBaTCJ'IBHLIX PECYpPCOB, ABIAIOIINXCA y‘l€6H0-M€TO,I[I/I'-ICCKI/IMI/I MarcepuaiaMu, COACPKaHNUC KOTOPBIX COOTBETCTBYCT 3aKOHOAATCIILCTBY 00 O6pa3OBaHI/II/I.
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Pasznea 2. Mexanuka

2.1

Kunematuka

MexaHn4eckoe JIBUKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBkeHus. CucreMa oTrcuera.
Tpaekropusi.

[Tepemernienue, CKOpoCTh (CpenHsist
CKOPOCTh, MTHOBEHHAsI CKOPOCTh )
Y YCKOPEHUE MATEPUAIIBHOU TOUYKH,
UX MIPOEKIMU HA OCU CUCTEMBI
KoopauHat. ClioxkeHne
MEPEMEIICHUMN U CII0KECHUE
CKOpOCTEHl.

PaBHOMEpHOE M paBHOYCKOPEHHOE
MPSMOJINHEWHOE IBUKECHUE.
I'paduku 3aBUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHHUS, TyTH

Y [IEPEMELLEHUS MATEPUAIBHOU
TOYKH OT BPEMEHHU.

CBoOoHOE MajieHue. Y CKOpEeHue
CBOOOJHOTO MAJICHUS.
KpuBonuneniHoe 1BUKEHHUE.
JIBM>KeHHE MaTepUAIbHON TOYKH
10 OKPY>KHOCTH C IIOCTOSSHHOM

10 MOYJIXO CKOPOCTBIO. Y T10Bast
CKOPOCTb, JINHEWHAsA CKOPOCT.
[Tepuon u yactoTa oOparieHus.

[enTpocTpeMUTEIBHOE YCKOPEHUE.

TexHuueckne ycTpoucTaa

[IpoBeneHue 3KCIEPUMEHTA: U3YUEHUE
HEPaBHOMEPHOI'O IBUKEHHUS C LIETBIO
OIIpEJIEIEHNs] MTHOBEHHON CKOPOCTH;
HCCJIEI0BAHNE COOTHOLUEHUS MEXKIY
MyTSAMH, IPOUJIEHHBIMU TEJIOM

3a OCJIEA0BATENbHBIE PaBHbIE
MPOMEXKYTKU BPEMEHU

IIPU PaBHOYCKOPEHHOM JIBU’KEHUU

C HAYQJIbHOM CKOPOCTBIO, PABHOW HYJIIO;
M3YyUYCHHE JIBUKEHUS IIapUKa B BSI3KOU
KUJKOCTH; U3yUECHHE JIBUKECHHUS TENa,
OpOIIEHHOTO TOPU30HTAIIBHO.
OOBbsicCHEHNE OCHOBHBIX TPUHIUIIOB
JNEHUCTBUS TEXHUYECKUX YCTPOMUCTB,
TaKUX KaK: CIUJOMETp, LEIHbIE

Y peMEHHBIE NTepejauu IBHKCHUS;

U yCJIOBUI UX 0€30M1acHOI0
UCITI0JIb30BAHUS B IOBCETHEBHOM
KU3HH.

Pemenue pacueTHbIX 3a1a4 C SBHO
3aaHHON (PU3UUIECKON MOJICTBbIO

C UCITIOJIb30BAaHUEM OCHOBHBIX (POPMYT
KHHEMaTHKU.

[TocTpoenue u ananus rpadUukoB
3aBUCUMOCTEN KMHEMAaTHYECKUX
BEJINYMH OT BPEMEHU

JUIsL PABHOMEPHOTO

31




denepanbHas pabouas mporpamma | dusuka. 10—11 knaccer (0a30BbIN YPOBEHD)

U IPaAKTUYECKOE TPUMEHEHHE:
CIIUJIOMETP, ABUKEHHUE CHAPSIIOB,
L[ETHbIC U PEMEHHBIE Nepeiaun

Y PaBHOYCKOPEHHOTO MPSIMOJIUHEUHOTO
JIBUYKEHUSI.

Pacno3naBanue puznueckux sBICHUN
B YYEOHBIX ONBITaX U OKPYKaIOMIeH
KU3HU: PAaBHOMEPHOE

Y PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
IBH)KEHHE, CBOOOIHOE ITaJeHUE TE,
JBUKEHUE TI0 OKPY>KHOCTH.
Ornucanne MeXaHU4eCKOTO JIBHXKEHUS
C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: KOOPJIUHATA, MY Th,
MepEeMENIECHHE, CKOPOCTh, YCKOPEHUE.
Pabota B rpynnax npu rnjiaHupOBaHUH,
MPOBEJICHUN U UHTEPIPETAILIUU
PE3YyJbTATOB OIBITOB U aHAIN3E
JOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(popMaIK 10 TEME

2.2

JlnHamuka

[IpuHUIKT OTHOCUTENBHOCTH
lNanmunes. Ilepsoiii 3akoH HproToHA.
HNuepumnanbHbpie CUCTEMBI OTCUYETA.
Macca tena. Cuna. [IpuHuun
Cylnepro3uunu cui. Bropoi 3akoH

HrroToHa 1151 MaTepuaibHON TOYKH.

Tpernii 3akoH HeroToHa

TSl MaTepUATIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTECHHUS.
Cuna Tsoxectu. [lepBas
KOCMHMYECKast CKOPOCTb.

CpaBHEHME MacC B3aNMOJEHCTBYOIIUX
Te.

N3yuyenue 3aBUCUMOCTH CUIIBI
YIOPYTOCTH OT iepopMaIun; CpaBHEHHE
CUJI TPEHUS TTOKOS, KAaUeHUs

U CKOJIbKEHUSI.

OOBsicHEHHE HEBECOMOCTH.
[IpoBenenue sKCriepuMeHTa:
UCCIIeIOBAaHUE 3aBUCUMOCTHU CHUIT
YIOPYTOCTH, BOSHUKAIOIIUX

B IIPY>KUHE U PE3UHOBOM 00paslie,
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Cwia ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl Tpenus (mokosl,
CKOJIbXKEHHUSI, KaUEHHUS ).

Cwuia tpenns. Cyxoe TpeHHe.
Cuna TpeHus CKOJIbXKEHUS U CUJia
Tpenus nokos. Kordppunuent
TpeHus. Cuna COnpOTUBIICHUSA
IIPY JIBUKEHHUU TEJA B )KUIAKOCTH
VI Ta3e.

IToctynarenbHOE U BpalaTeabHOE
JIBMOKEHHUE a0COIFOTHO TBEPIOTO
Tena.

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpameHus. [Inedo cunel. YcnoBus
PaBHOBECHS TBEPAOIO TEIIA.
TexHu4yeckne yCTporucTBa

Y IPAKTUYECKOE IPUMEHEHHUE:
MOJIIUITHUKY, TBUKECHUE
MCKYCCTBEHHBIX CITYTHHUKOB

oT ux JaedopMalnu; u3ydeHue
JBUKEHUS OpycKa IO HAKJIOHHOM
IIJIOCKOCTH; UCCIIEIOBAHUE YCIOBUI
PaBHOBECHS TBEPIOTO TEJIa, HMEIOIIETO
OCh BpaIllCHHS.

OO0BbsicHeHrE 0COOEHHOCTEM
PAaBHOMEPHOT'O U PAaBHOYCKOPEHHOT'O
MPSMOJIMHEMHOTO JBMKEHUSI,
CBOOOJTHOTO TTaJICHUS TEJ, TBUKEHUS
M0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrproToHa, 3aK0Ha BCEMUPHOTO TSATOTCHHMS.
OO0BscHEHHE OCHOBHBIX ITPUHITUIIOB
JEUCTBUS TIOAIITUITHUKOB M UX
MPAKTUYECKOT0 TPUMEHEHUSI.
OO0BbsicHEeHHNE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenre pacueTHBIX 3a1a4 C SIBHO
3aaHHOU (PU3UUIECKON MOJICTTBIO

C HUCTI0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hopMys TMHAMUKH.

Pacno3naBanue pu3nyeckux siBJICHUN
B YYEOHBIX ONBITaX U OKPYKaIOIIeH
KW3HU: HHEPIIHS, B3aUMOJEHCTBHE TE.
AHann3 QU3NYECKUX MPOIECCOB

Y SIBJICHUH C UCIIOJIb30BaHUEM 3aKOHOB
Y TIPUHITUIIOB: 3aKOH BCEMHUPHOTO
tarorenus, I, 11 u 11l 3akonsl HeroTOHA,
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IMPHUHIOUIT CYTICPIIO3UINUK CUJI, ITIPUHIUII
PaBHOIIPaBHOCTHU MHCPIHAJIbHBIX
CHCTCM OTCUCTA

23

3aKOHBI COXPAHEHHUS
B MEXaHHKE

Nmiyisc MaTepranTbHON TOUKH
(Tena), cuCTEMbI MaTepUATbHBIX

TOYCK. HMHYJII)C CHJIBI U UBMCHCHHC
HNMITYJIbCa TCJia. 3aKoH COXpaHCHUA
HMITyJIbCA. PeaktuBHOE JABHXKXCHHUC.

PabGota cumbl. MOIITHOCTD CHUITBI.
Kunernueckas sneprus
MarepuaibHOU TOUKU. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPIuMu.

[ToTeHmanbHast SHEPTHUs.
[TorenuunanbHas 3HEPTUS YIIPYTO
neOopMUPOBAHHOU MPYKUHBI.
[TorenunanbHasg 3HEprus Tena
BOJIM3H MOBEPXHOCTH 3EMJIH.
[ToTeHmanbHbIE 1
HETIOTEHUUAIbHBIE CHIIBL. CBS3b
paboThl HEMOTEHITUATBHBIX CHII
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI TEN. 3aKOH
COXpaHEHUSI MEXaHUYECKON
SHEPIuMu.

Ypyrue u HeyIpyrue
CTOJIKHOBEHMUSI.

[IpoBeneHne 3KCIepUMEHTA: U3yUCHUE
a0COJIFOTHO HEYNPYTOro yaapa

C IOMOIIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB; UCCJIEIOBAHUE
CBSI3U Pa0OTHI CUJIBI C U3BMEHEHUEM
MEXaHUYECKON SHEPrUHU Tella

Ha MPUMEPE PACTKEHUS PE3UHOBOTO
KIyTa.

OrnieHka aOCOJIIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTENH U3MEPEHUN (PU3NUECKUX
BEJINYUH.

Petiennie pacyeTHBIX 3a/1a4 C SBHO
3aaHHOU (PU3UUIECKON MOJICTTBIO

C UCTIOJIL30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hopMysT TMHAMUKHU U 3aKOHOB
COXpaHEHUSI.

Penienrie kaueCcTBEHHBIX 3a/1a4

C OMOPOl Ha U3yUYEHHBIE B pa3jielie
«MexaHuka» 3aKOHbI, 3aKOHOMEPHOCTHU
U (pu3nyecKue SBJICHHUS.

Ornucanne MeXaHU4eCKOTO JIBHXKEHUS

C UCIOJIb30BaHUEM (PUZUUECKUX
BEJIMYMH: UMIYJIbC T€JIa, KHHETUYECKas
SHEPrusl, MOTECHINATbHAS YHEPT U,

34




denepanbHas pabouas mporpamma | dusuka. 10—11 knaccer (0a30BbIN YPOBEHD)

TexHuueckne ycTpoucTaa MeXaHuueckas paboTa, MeXaHHuecKas
U IPaKTUYECKOE TPUMEHEHHUE:! MOIIIHOCTb.

BOJIOMET, KOIEep, MPY>KUHHBII AHann3 QU3NYECKUX MPOIECCOB
MUCTOJIET, IBUKEHUE PAKET U SIBJICHUH C UCIOJIb30BAHUEM 3aKOHA

COXpPAaHEHHSI MEXaHUYECKOW SHEPTHH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsicHEHNE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS U IPAKTHYECKOTO
MPUMEHEHUSI TEXHUUECKUX YCTPOUCTB,
TAaKHX KaK: BOJOMET, KOIEp,
IIPY>KUHHBIN TUCTOJIET.

OOBsicHeHHE TBUKEHUS PAKET C OMOPOit
Ha W3y4YeHHbIC PU3NUECKUE BEIIMUUHBI
Y 3aKOHBI MEXaHUKHU.

Hcnonb3oBaHue npu NOATOTOBKE
COOOIIEHN O TPUMEHEHUH 3aKOHOB
MEXaHUKU COBPEMEHHBIX
MH()OPMAITMOHHBIX TEXHOJIOTUN

JUTSl IOMCKA, CTPYKTYPUPOBAHUSI,
WHTEpIpETalUN U MPE/ICTABICHUS
uH(pOpMaIu, KpUTHUECKUM aHATU3
noyyaemMoi uHpopmanuu
[IpoBeneHrE KOCBEHHBIX N3MEPEHNU,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bU3MYECKUX BEJIUYHH, MPOBEPKA
MPEAJIOKEHHBIX TUIIOTE3

Hroro no pasneny 18
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Paznen 3. MouiekyasipHasi Gu3uKa U TepMOJIMHAMMKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KUHETHUYECKON TEOpUHU

9

OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUU U UX OIBITHOE 00OCHOBAHMUE.
bpoyHOBCKOE nBUXKEHUE.
Huddysus. Xapaktep IBHKEHUS

U B3aUMOJICUCTBUS YaCTHIL
BelecTBa. Mojienu CTpOSHUS ra30B,
YKUJIKOCTEH M TBEPJBIX TEI U
00BbsSICHEHHE CBOMCTB BEIllECTBA

Ha OCHOBE 3TUX MoJjernen. Macca

U pa3mepsl Moliekyt. KonndyectBo
BenecTBa. [locrositHHas ABoraapo.
TenmoBoe paBHOBECHE.
Temmiepartypa u ee U3SMEPEHHUE.
[Txana remneparyp Llenscus.
Mopaens uaeanbHOro rasa.
OcHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUH UCATBHOTO ra3a.
AOcooTHas TeMneparypa Kak Mepa
CpeIHEN KUHETUYECKON SHEPTUHU
TEIJIOBOTO IBUKEHUS YaCTHI] rasa.
[ITxamna remneparyp KenbBuHa.
["a30BbIE 3aKOHBI. YpaBHEHUE
MenaeneeBa—KianelpoHa.

3akoH JlaneToHa. M3omponeccsl

[IpoBenenue SKCrIEpUMEHTA:
ompeiesIeHre MacChl BO3yXa

B KJJACCHOM KOMHAaTE Ha OCHOBE
n3MepeHuit 00beMa KOMHAThI, JaBJICHUS
U TEMIIEPATYypPhl BO3yXa B HEH;
UCCIIEIOBAaHKUE 3aBUCUMOCTH MEXKTY
napaMeTpaMu COCTOSIHUS pa3peKeHHOTO
rasa.

OrnieHka aOCOJIIOTHBIX U OTHOCUTEIbHBIX
MOTPEIIHOCTENH U3MEPEHUN PU3NUECKUX
BEJIMYUH.

OOBsicHEHNE OCHOBHBIX TPUHIUIIOB
JIEeUCTBUM TepMOMETpa U bapomeTpa

U yCJIOBUI X 0€30M1acHOI0
MCIIOJIb30BaHUs B OBCEHEBHOM
KU3HH.

Pacno3naBanue puznueckux sBICHUN

B YYEOHBIX ONBITaX U OKPYKaIOIIeH
KU3HU: AU Py3us, OpoyHOBCKOE
JIBUYKEHUE.

Onucanue TENIOBbIX SIBICHUN

C UCIIOJIB30BaHUEM (PU3UUECKUX
BEJIMYMH: JaBJIEHUE ra3a, TeMIeparypa,
CpeaHsisi KHHETUYEeCKasi YHEPT U
Xa0THUYECKOT0 ABMKEHUS MOJIEKYI,
CpeIHEeKBaJpaTHUUHas CKOPOCTh
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B HJICAJTLHOM T'a3€ C TOCTOSTHHBIM
KOJIMYECTBOM BEIIIECTBA.
I'paduueckoe npencrapieHue
M30TPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckne yCTponucTBa

U TIPaKTUYECKOE MPUMEHEHNE:
TepMOMETp, ObapomeTp

MOJIEKYI.
AHann3 QU3NYECKUX MPOIECCOB

U SIBJICHUM ¢ ucnojab3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpeHEN
KMHETUYECKOU SHEPTUU TEIJIOBOTO
JBUKEHUS] MOJIEKYJ C a0COMIOTHOM
TeMIEPaTypPOHu.

Petiennie pacyeTHBIX 3a/1a4 C SBHO
3a7aHHOU (PU3UUIECKON MOJICTIBbIO

C UCTIOJIb30BAHUEM OCHOBHBIX
nonoxxeunit MKT, 3akoHOB u popmyn
MOJIEKYISIPHON (QUBUKH.

Pabota B rpynnax npu rnjiaHupOBaHUH,
MPOBEJICHUN U UHTEPIPETALIUU
PE3yIbTATOB OIBITOB U aHATIU3E
JOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(popMaIuU 1o TeEME

3.2

OCHOBBI
TePMOIUHAMHUKH

10

TepMoarHaMUYECKasi CUCTEMA.
BHyTpenHss sHeprus
TEPMOJIMHAMHUYECKON CUCTEMBI

U CIIOCOOBI €€ U3MEHEHHS.
KommaecTBo TemnoTsl u pabdora.
BHyTpeHHs1s1 3HEPTHUS OJHOATOMHOTO
WJICAIBHOTO Ta3a. Bubl
TEIUTIONEPENAYH: TEITIONPOBOIHOCTb,
KOHBEKIIHS, U3IIyUYCHHUE. Y IeTbHAas
TEIUIOEMKOCTh BEIIECTBA.

[IpoBeaeHnE SKCIIEPUMEHTA: U3MEPEHUE
YAEIbHOU TEMIOEMKOCTH BEIIECTBA.
OrnieHka aOCOJIIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTENH U3MEPEHUN (PU3NUECKUX
BEJINYHH.

N3ydenne Mmojeneit mapoBor TypOUHBI,
JIBUTATENS] BHYyTPEHHETO CrOpaHus,
PEaKTUBHOIO IBUTATEI.

OObsicHeHNE IPUHIIUIIOB IEUCTBUS

1 YCIIOBHM 0€30MacHOT0 UCHOIb30BAHUS
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KonnuecTBo TEmmoThI

pu TEIIonepeaaye.

[Tonsarue 006 aguabaTHOM
nporiecce. llepBbiit 3aKk0H
TEPMOIUHAMHUKHU.

[Ipumenenue nepBoro 3akoHa
TEPMOJAUHAMUKH K H30MPOLIeCcCaM.
I'paduueckas unTepnperanus
paboTHI Ta3a.

BTopoii 3aK0H TEpMOIMHAMUKH.
HeoGpaTumocTs nporieccos

B IIPUPOJIE.

TenmoBeie mamuHbl. [IpuHIATIBL
NEUCTBUS TEIJIOBBIX MAIlIUH.
[IpeoOpazoBanus sHEPTUU

B TEIUIOBBIX MalllMHAX.
Koadunnent nmongesnoro AeicTBUs
TEIUIOBOW MAIIIVHBI.

Huxn KapHo u ero koagduiueHt
MOJIE3HOTO JEUCTBHS.
DKOJIOTUYECKHUE MPOOIEeMbI
TETJIOIHEPTETUKHU.

TexHuueckne ycTpoucTaa

U IPaKTUYECKOE TPUMEHEHHUE:
JBUTATENb BHYTPEHHETO CTOPaHus,
OBITOBOM XOJIOJIUIIBHUK,
KOHTUIIMOHED

B [TIOBCEIHEBHOM KU3HU JIBUTATENS
BHYTPEHHETO CTOpaHus, OLITOBOTO
XOJIOAUIbHUKA, KOHIUIIUOHEPA.
Onucanue CBOMCTB TeJ U TETIOBBIX
SABJICHUU C UCIIOJIb30BAHUEM
(bU3MYECKNX BEJTUYUH: IaBJICHUE ra3a,
TeMrepaTypa, KOJIM4eCTBO TEIUIOTHI,
BHYTPEHHSISI SHEPTHs, padoTa rasa.
Petiennie pacyeTHBIX 3a/1a4 C SBHO
3a7aHHOU (PU3UUIECKON MOJICTIBbIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (GOpMYJ MOJIEKYJISIPHOU (PU3UKH

Y TEPMOJIMHAMUKHU.

Penienrie kaueCcTBEHHBIX 3a/1a4

C OIIOPOM Ha U3yUYEHHBIE B pa3Jiene
«MonekynsipHas puznka

U TEPMOJAMHAMUKA» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SIBJIICHUSI.

Pabora B rpynnax npu aHaiuse
JOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(popMaIK IO TeME
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3.3

ArperaTHsbie
COCTOSIHUS BELIECTBA.
@Pa30BbIE NIEPEXObI

[TapooGpa3zoBanue 1 KOHACHCAITHS.
Hcnapenune u kumneHue.
AOCOIIOTHAS U OTHOCUTENIbHAS
BIIQYKHOCTb BO31yXa. HackIeHHbIi
nap. Y aenpHas TeIoTa
nmapooopa3zoBaHus. 3aBUCUMOCTD
TEMIIEPATYPhI KUTICHUS OT JaBJICHUS.
TBepnoe Teno. Kpucrannmueckue
u aMmopdHbIe Tena. AHU30TPOIUS
CBOMCTB KpucTaioB. JKuakue
kpuctaiibl. COBpeMEeHHbIE
Marepuaisl. [LnaBnenue

U KpUCTayuIn3anus. Y ieabHas
TerioTa riasienus. CyOaumarnusi.
VYpaBHeHuE TEMI0BOroO OanaHca.
TexHu4yeckne yCTporucTBa

U IPAKTUYECKOE MPUMEHEHUE:
TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH
MOJIYYEHUSI COBPEMEHHBIX
MaTepuanoB, B TOM YHCIIE
HAaHOMATEPHUAJIOB,

Y HAaHOTEXHOJIOTUHU

[IpoBeneHNEe SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJILHOM BIAXKHOCTH BO3/lyXa.
OrnieHka aOCOJIIOTHBIX U OTHOCUTEIbHBIX
MOTPEIIHOCTENH U3MEPEHUN PU3NUECKUX
BEJIMYUH.

N3ydeHne CBOMCTB HACHIIIIEHHBIX
MapoB, CIOCOOOB U3MEPEHUS
BIIQYKHOCTH.

HaOnronenue kunenus

MIPU TOHUKEHHOM JIaBJICHUH,
HarpeBaHus U TUIaBJICHUS
KPUCTaJUIMYECKOTO BEIIECTBA.
OObsicHeHNE IPUHIIUIIOB IEUCTBUS

1 yCJI0BUI 0€3011aCHOI0 UCTI0JIb30BAHMS
B IMOBCEHEBHOMN XKU3HU TUTPOMETPA,
MICUXPOMETPA, KaJJOPUMETPA.

N3ydenne TeXHOJIOTUM MOITyUYEHUSI
COBPEMEHHBIX MATEPHUAIIOB, B TOM YUCJIIE
HaHOMAaTEPHUAJIOB.

Periennie pacyeTHBIX 3a/1a4 C SBHO
3aaHHOU (PU3UUIECKON MOJICTTBIO

C UCIIOJIB30BaHUEM YPaBHEHUS
TEIJIOBOro OanaHca.

Perienrie kaueCcTBEHHBIX 3a/1a4

C OIIOPOV HA N3yYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SBJICHUS 10 TEME.
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Pacno3naBanue pu3nyecKux siBJICHUN
B YYEOHBIX ONBITaX U OKPYKaIOIIeH
KU3HU: AedhopMalus TBEPAbIX Te,
HarpeBaHue U OXJaxXJACHUe Tel,
M3MEHEHHE arperaTHbIX COCTOSHUI
BEILIECTBA U OOBSICHEHHE UX HA OCHOBE
3aKOHOB U (DOPMYIT MOJIEKYJISIPHOM
(bu3UKH.

Ncnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHUH /IS TIOUCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIUU
U TIpeJICTaBlIeHUs] MH(OPMALIUK TpH
MOATOTOBKE COOOIIEHUMN O MPUMEHEHUHU
3aKOHOB MOJIEKYJISIpHON (DU3UKU

U TEPMOJANHAMUKYU B TEXHUKE

U TEXHOJIOTUSIX

Hroro no pasgeny 24
Pa3nea 4. DinekrpoauHaMmuka
4.1 | DmekTpocraTtuka 10 DIiekTpu3zanus Teil. Jnekrtpuyeckud | [IpoBeaeHne s3kcriepuMenTa: U3MEpEeHUE

3apsan. JBa BUIa 3JIEKTPUYECKUAX
3apsanoB. [IpoBogHuKH,
TUAIEKTPUKHU U TTOTYTIPOBOJHUKH.
3aKOH COXPAaHEHHUS SJIEKTPUUECKOTO
3apsna.

BzaumopeiicTBue 3apsiaoB. 3aKOH
Kynona. ToueuHbIl 35IEKTpUUECKUN
3apsl. DICKTPUIECKOE TOJIE.

ANEKTPOEMKOCTH KOHJAEHCATOPA.
OrnieHka aOCOJIIOTHBIX U OTHOCUTEIbHBIX
MOTPEIIHOCTENH U3MEPEHUN (PU3NUECKUX
BEJINYHH.

N3y4yeHrne npuHIUIIOB 1ENCTBUS
AIEKTPOCKOIIA, dJIEKTPOMETPA,
KOHJIEHCATOPA.

N3y4eHne NpuHIUIIOB JEHCTBUS
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HanpsykeHHOCTB 3JIEKTpUYECKOro
nons. [IpuHnun cynepno3uiuu
3JIEKTPUYECKUX nosen. JInnnmn
HaIPsHKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PabGota cui 351eKTpoCTaTHIECKOro
nossA. [Torenuunan. PazHocts
noTeHnuanoB. [IpoBogHuky u
TUAJIEKTPUKH B
3JIEKTPOCTATUYECKOM IOJIE.
JndnnexTpuyeckas MpOHULIAEMOCTD.
DnektpoeMKkocTb. KoHeHcarop.
DIIEKTPOEMKOCTb MIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsHKEHHOTO KOHAEHCATOpA.
TexHu4yeckue yCTponucTBa

Y [IPAKTUYECKOE TPUMEHECHHUE:!
3JIEKTPOCKOII, IIEKTPOMETP,
3JIEKTPOCTAaTUYECKas 3allNTa,
3a3eMJICHHE JIEKTPOIPUOOPOB,
KOHJEHCATOP, KONMUPOBAJIbHBIN
arnmapar, CTpyHUHBIN IPUHTED

U yCJIOBUM 0€30MaCHOTO MPUMEHEHHUS
B IPAKTUYECKOM KU3HH,
KOIKUPOBAJIBHOTO alllapara, CTpyHHOTo
MpUHTEPA.

PaccmoTtpenue ¢puznyeckux o
CHOBAHMU JIEKTPOCTATUYECKOU
3alUTHI U 3a3€MJICHUS
AIEKTPONIPHUOOPOB.

Periennie pacyeTHBIX 3a/1a4 C SBHO
3aaHHOU (PU3UYECKON MOJICTBbIO

C UCTIOJIL30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyIT IIEKTPOCTATUKH.

Perienrie kaueCcTBEHHBIX 3a/1a4

C OIIOPOY HA U3yYECHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (hU3UUYECKue
SIBJICHUS SJIEKTPOCTATUKHU.
Pacno3naBanue puznueckux sBICHUN
B YYEOHBIX ONBITaX U OKPYKaIOIIeH
AKU3ZHU: DJIEKTPU3AIUs TeT,
B3aUMO/ICHCTBUE 3apsI0B U O0BICHEHUE
MX Ha OCHOBE 3aKOHOB U (popMy
ANEKTPOCTATUKH.

Ornucanue U3y4eHHbIX CBOMCTB
BEILIECTBA U DJIEKTPUUECKUX SIBJICHUN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: SJIEKTPUUECKUN 3apsij,
HaIpPSKEHHOCTh AIEKTPUYECKOTO MO,
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MOTEHIIUAJI, PA3HOCTh MOTEHIIUAJIOB,
AIIEKTPOEMKOCTb.

AHann3 pU3NUEeCcKUX MPOIECCOB

U SIBJICHUH C UCIIOJIb30BaHUEM
(U3MYECKNX 3aKOHOB: 3aKOHA
COXpaHEHUS FIEKTPUUECKOTO 3apA/a,
3akoHa KynoHna.

Pabota B rpynnax npu aHaiuze
JOTIOJIHUTENIbHBIX UCTOYHUKOB
MH(pOpMAIU U TOATOTOBKE COOOIIEHUIM
O IIPOSIBJICHUU 3aKOHOB JIEKTPOCTATUKU
B OKPYXalOIleH >KMU3HU U IPUMEHEHUU
WX B TEXHUKE

4.2

IlocToaHHBIN

3JIEKTPUYECKUU TOK.

ToKM B pa3IMYHBIX
cpenax

12

DJNEKTPUUECKUH TOK. Y CIIOBUS
CYIIECTBOBAHUS AIEKTPUUECKOTO
Toka. lctounuku Toka. Cuia Toka.
ITocTOAHHBIN TOK.

Hanpsoxenue.

3akon OMa 114 y4acTKa LEeTu.
DIIEKTPUUECKOE COMTPOTUBIICHHUE.

Y nenpHO€E CONPOTUBIICHUE
BemiecTBa. [locaeqoBarenbpHOE,
napajuiesibHOe, CMEIIaHHOE
COEMHEHUE MPOBOIHUKOB.
PabGota anexkTpudeckoro Toka.
3akoH J[xoyns—JIenuna. MomHoOCTh
ANEKTPUUECKOTO TOKA.

[IpoBeneHnEe 3KCIEPUMEHTA: U3YUYEHUE
CMEIIAaHHOTO COEAUHEHUS PE3UCTOPOB;
n3Mepenune J/]C uCTOYHMKA TOKA U €ro
BHYTPEHHETO COMPOTUBIICHUS;
HaOJIIOICHHUE JICKTPOIU3a.

OrnieHka aOCOJIIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTENH U3MEPEHUN PU3NUECKUX
BEJINYUH.

OObsicHeHNE IPUHIIUIIOB IEUCTBUS

1 YCIIOBUM O€30MacCHOTO MPUMEHEHUS
aMIiepMeTpa, BOJIbTMETPA, peocTara,
HMCTOYHUKOB TOKa,
ANEKTPOHATPEBATEIbHBIX U
AIEKTPOOCBETUTEIBHBIX TPUOOPOB,
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DIIEKTPOABHKYIIAS CUJIA U
BHYTPEHHEE CONPOTUBJICHUE
MCTOYHHKA TOKa. 3akoH OMa

JUTSl IOJTHOU (3aMKHYTOM)
anekTpuyeckoi nenu. Koporkoe
3aMbIKaHUE.

DIIEKTPOHHAS TPOBOJIUMOCTD
TBEPABIX METAIIJIOB. 3aBUCUMOCTD
COIPOTHUBJICHUS METAIIJIOB

OT TEMIIEPATYPBL.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKHI TOK B BAKyyMeE.
CBONCTBA 3JIEKTPOHHBIX ITYYKOB.
[MonynpoBonunku. CoOCTBEHHAsS
Y IIPUMECHAS] TPOBOJUMOCTh
NOJIyIIpOBOAHUKOB. CBOMCTBA
p—h-miepexona.
[TonynpoBOIHUKOBBIE TPUOOPHI.
DJEKTPUUECKUH TOK B pacTBOpax
Y pacIUIaBax AJIEKTPOJIUTOB.

3JICKTpOJII/ITI/I‘-IeCKa$I JAUCCoalmsi.

DIIEKTPOJIN3.
DIIEKTPUYECKHM TOK B ras3ax.
CaMOCTOATENbHBIN U
HECAMOCTOSTEIIbHBIN pa3psi.
Mounus. Ima3ma.
TexHuueckne ycTpoucTaa

TEPMOMETpPA COMPOTUBIICHNUS,
BAKYYMHOT'O J0J1a, TEPMUCTOPOB U
($hoTOpPE3UCTOPOB, MOTYTIPOBOTHUKOBBIX
JIUOJ0B, TaJIbBAaHUKHU.

Pemenune pacueTHbIX 3a/1a4 C SIBHO
3aaHHOU (PU3UYECKON MOJICTIBbIO

C HCTI0JIb30BaHUEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «I[locTOAHHBIM
DJIEKTPUUECKUU TOK.

Pacno3naBanue pu3nyecKux siBJICHUN
B YYEOHBIX ONBITaX U OKPYKaIOMIeH
KU3HU: JIEKTPUUECKAsi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JEUCTBUs TOKA.

AHanu3 3IEKTPUIECKUX ABICHUN

Y MPOLIECCOB B LEMAX MOCTOSIHHOTO
TOKAa C UCMOJIb30BAaHUEM 3aKOHOB:
3ak0oH OMa, 3aKOHOMEPHOCTH
MOCIIEIOBATENBHOTO U APAJIEIIbHOTO
COEMHEHUS POBOJHUKOB, 3aKOH
JIxoyna-Jlenna.

OnucaHne N3y4eHHBIX CBOMCTB
BEIIECTB U JJICKTPUUECKUX SIBIICHUI

C UCIOJIb30BaHUEM (PUBUUECKUX
BEJIMYMH: AIEKTPUUECKUH 3apsi, CHUia
TOKa, 3JIEKTPUYECKOE HANIPSIKEHHUE,
AIEKTPUYECKOE CONTPOTUBIICHUE,
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U TIPAKTUIECKOE TIPUMCHECHHE:
aMIIepMETp, BOJIBTMETP, PEOCTAT,
VCTOYHUKH TOKa,
AIEKTPOHArPEeBATEIbHBIC PUOOPHI,
AIIEKTPOOCBETUTEIHHBIC MPUOOPHI,
TEPMOMETP COTIPOTUBIICHUS,
BaKyyMHBIH JTHOJI, TEPMUCTOPHI

U (hOTOPE3UCTOPHI,
MOJTYyITPOBOTHUKOBBIN THOI,
raJlbBaHUKa

pasHocTh noTeHnuaion, IJIC, pabota
TOKa, MOIITHOCTh TOKA.
Hcnonp3oBanne nHMOpMaAITMOHHBIX
TEXHOJOTHUH /15 TIOUCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIUU
Y TIpeicTaBlIeHUsT UHGOpMaIUU

MIPY TTOATOTOBKE COOOIICHUM

0 IPUMEHEHHUH 3aKOHOB IMOCTOSIHHOTO
TOKa B TEXHUKE U TEXHOJOTHAX

Hroro no pasgeny

22

PesepBHoOE Bpems

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

HanmenoBanue

No KonugectBo OCHOBHBIE BU/IBI I€SATEIILHOCTH
pa3aesnoB U TeEM [IporpamMmmHOE coaepxkaHue

/o 4acoB oOyyaromuxcs

y4eOHOTO0 IpeaMeTa
Paznen 1. DaekrpoanHaMmuka
1.1 | MarnutHoe nosne. 11 [TocTostHHBIE MATHUTHI. [IpoBenenue sKCIIEpUMEHTA: U3YUYECHUE

DJIEKTpOMarHuTHas
WHTYKIIHS

B3aumoieicTBHE MOCTOSIHHBIX
MarHuToB. MarauTHoOE NoJe.
BexkTop MarHuTHON MHYKIIVH.
[TpuHUMI cyniepno3uLu
MarHUTHBIX noJjiei. JIunuu
MarHuTHou nHayknuu. Kapruna
JIMHUN MarHUTHON MHAYKIINU TOJIS
MMOCTOSIHHBIX MarHUTOB.
MarnutHoe nose mpoBOJHUKA

¢ TokoM. KapTrHa TMHUN HHIYKIUU
MarHUTHOTO MOJs JIIUHHOTO
MPSMOTO TPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH
¢ TokoM. OnbIT DpcTeaa.
B3auMoeiicTBrE MPOBOIHUKOB

C TOKOM.

Cuita AMmnepa, ee MOZyJIb

Y HaIlpaBJICHUE.

Cwuuta JlopeHna, ee MOZyJIb

Y HampasJieHUE. /[BrKkeHue
3apsSKEHHOM YaCTHIIbI

MAarHATHOTO IOJIS KATYIIKH C TOKOM;
HCCIIEIOBAHNE JENCTBUS IIOCTOSTHHOTO
MarHATa Ha paMKy ¢ TOKOM;
HCCIICTOBAHUE SIBJICHUS
ANEKTPOMAarHUTHOM MHIYKIIMH.

OneHka aOCOJIIOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MEPEHUN (PUZNUECKUX
BEJINYUH.

OObsicCHEHUE IPUHIIUIIOB IEUCTBUS

1 yCJI0BUM 0€30MMacHOr0 NPUMEHEHUS
ITOCTOSTHHBIX MarHUTOB,
AIIEKTPOMATHUTOB, JIEKTPOIBUTATEI,
YCKOPHUTEIIEH 3JIEMEHTAPHBIX YACTHIL,
WHIYKLIUOHHOM I1eYH.

Pemenune pacueTHbIx 3a1a4

Ha MpUMEHEHHE (POPMYJT TEMBI
«MarauTHoe nosue. NeKTPOMAarHuTHAs
WHIYKLIHS.

Pemenne kauecTBEHHBIX 3a1a4

C OIOPOU HA N3yYECHHBIE 3AKOHBI,
3aKOHOMEPHOCTHU U (PU3NUYECKUE
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B OJIHOPOJTHOM MAarHUTHOM TIOJIE.
Pa6ora cuisl Jlopenma.

SIBieHME 3IIEKTPOMATHUTHOM
nHaykuu. [1oTok BexkTopa
MAarHUTHOW UHAYKIHH.
DIIEKTPOABHXKYIAS CHIIA UHIIYKIUH.
3aKOH 3JIEKTPOMArHUTHOM
nHnykuuu dapanes.

BuxpeBoe anexkTpudeckoe Imolie.
DIIEKTPOABIXKYIIAS CHJIA UHTYKIUH
B MPOBOJIHUKE, ABUKYILEMCS
MOCTYIATENBHO B OJTHOPOJHOM
MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NunyKkTuBHOCTD. fBIIEHUE
CaMOMHAYKIHU. DNEKTPOBUKYIIIAs
CUJIa CAMOUHIYKIIUU.

DHEPrusi MarHUTHOTO MOJIS KaTYIIKH
C TOKOM.

DIIEKTPOMAarHuTHOE TOJIE.
TexHnueckue ycTpomncTaa

Y IPAKTHYECKOE TPUMEHEHHUE:
MMOCTOSSHHBIE MArHUTHI,
AIEKTPOMArHUTHI,
AJEKTPOIBUTATEIb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII,
WHIYKIAOHHAS [€Yb

SIBJICHHS TeMbI « MarHuTHOE MoJe.
DIJIEKTPOMATHUTHAS] UHIYKIUSD).
Ornpenenenue HanpaBJICHU BEKTOPa
WHAYKIAH MarHUTHOTO MOJIA
MPOBOJIHUKA C TOKOM, CHJIbI AMITepa
u cwibl JlopeHna.

Pacno3naBanue puznueckux sBIeHUN
B YYEOHBIX OMbITaX U OKPYKaroIIei
YKW3HU: B3aUMO/JICVICTBHE MAarHUTOB,
3JIEKTPOMArHUTHAsI UHAYKIHS,
JNEWCTBUE MAarHUTHOTO TOJIS HA
MIPOBOJIHUK C TOKOM U JIBUKYIIUNCS
3apsia.

AHanu3 3NEKTPOMArHUTHBIX SBJICHHUI
C UCIIOJIb30BAHUEM 3aKOHA
3JIEKTPOMArHUTHON UHIYKIIUU.
OnucaHne N3y4eHHBIX CBOMCTB
BEIIECTB U JIEKTPOMArHUTHBIX
SIBJICHUU C UCTIOJIb30BAHUEM
(bU3NYECKUX BETUYNH: UHAYKIUS
MAarHUTHOIO MOJIs, cujia AMnepa, cuiia
JlopeHia, ”HAYKTUBHOCTh KATYIIKH,
SHEPTUs 3JEKTPUUECKOTO U MATHUTHOTO
MOJIEU

Hroro no pasgeny

11
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Pasznea 2. Kosie0anus v BOJIHBI

2.1

Mexannueckue
Y 3JICKTPOMAarHUTHbHIE
KOJIcOaHus

KonebarenpHas cucrema.
CB00OOIHBIC MEXaHUUECKHUE
konebanus. ["apmoHuyeckue
kosiebanus. [lepuon, gacToTa,
aMIuTyAa u gaza koneoaHui.
[Ipy>XMHHBIN MaATHUK.
MaremaTtudecKkui MassTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosieOanuii. [IpeBpaiienue sHeprun
MIpY TAPMOHMYECKUX KOJICOAHHUIX.
KonebarenbHbIi KOHTYP.
CB0OOHBIE AIEKTPOMATrHUTHBIE
KOoJICOAHMS B UICATLHOM
KOJie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEXKy MEXaHUYECKUMU U

SJICKTPOMAriHuTHbIMHA KoeOaHHUSIMU.

®opmyna ToMmcoHa. 3aKoH
COXpaHEHUs YHEPTUU B UJEATBHOM
K0J1e0aTeIbHOM KOHTYpE.
IIpencraBineHue o 3aTyXaroLuX
KoJeOaHusIX. BoIHYX/I€HHbIE
MEeXaHU4eCKue KoueOaHus.
Pe3oHanc. BeiHyX1€HHBIE
AIIEKTPOMAarHUTHBIE KOJIEOaHNU.
[IepemeHHBIN TOK.
CunycouanbHbIi MEPEMEHHBIN TOK.

HccnenoBanue nmapameTpos
KoJie0aTeIbHON CUCTEMBI — [TEpUO/Ia,
YaCTOThI, AMIUIUTY]IbI U (ha3bl
KoJiebaHuit (MpyKUHHBIN

W/WIIA MaTEMATUYECKUN MasITHUK).
HaOnronenue 3aTyxarmmnmx KojaeOaHuu.
HccenenoBanne CBOWCTB BBIHYKICHHBIX
KoJeOaHuil.

Hab6nronenne pezonanca.

[IpoBenenne sKCIEPUMEHTA:
HCCIeIOBaHKUE 3aBUCUMOCTH MIEPHO/IA
MaJlbIX KoJieOaHu# Tpy3a Ha HUTU

OT JIJIMHBI HUTU U MACCHI TPY3a;
HcclieIOBaHUE IEPEMEHHOTO TOKa

B LIETH U3 MOCIEI0BATEIBLHO
COEMHEHHBIX KOHJIEHCATOpa, KaTyIIKU
U pe3UcTopa.

OrneHka a0CONIOTHBIX U OTHOCUTEIbHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3UUECKUX
BEJIMYUH.

OO0bsicHeHUE IPUHIIUTIOB IEUCTBUS

Y YyCIIOBUI O€30M1aCHOT0 MTPUMEHEHUS
AIEKTPUUYECKOT0 3BOHKA, FeHEepaTopa
MEPEMEHHOT0 TOKA, TUHUI
AJIeKTpoIiepeaay.

Pemiennie pacueTHbIX 3a7a4 € SIBHO
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MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUIMTYTHOE U JEUCTBYIOLIEE

S3HAYCHUEC CHUJIbI TOKA X HAIIPAKCHU .

Tpanchopmarop. IIpousBoacTso,
nepejaya u notpedaeHue
AIEKTPUYECKON SIHEPTUU.
DKOJIOTUYECKUE PUCKH

IIpH IIPOMU3BOJACTBEC JJICKTPOSHCPI'NH.

KynbTypa ucronb3oBanus
AIEKTPOIHEPTUU B MOBCEITHEBHOU
JKUA3HU.

TexHnueckue ycTponcTaa

Y MIPAKTUYECKOE MPUMEHECHHUE:
AJIEKTPUYECKU 3BOHOK, FEHEPATOP
MIEPEMEHHOT0 TOKA, JINHUU
aNeKTponepeaad

3aaHHOU (PU3NIECKOU MOJIETIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hopMyI1, ONKUCHIBAIOIIUX
MEXaHUYECKHUE U JIEKTPOMarHUTHbHIC
KoJieOaHusl.

Onucanne MEXaHUYECKUX

Y 3JIEKTPOMATrHUTHBIX KOJIEOaHUM

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: IEPUOJI U YACTOTA
KOJIeOaHMil, aMIuTuTyAa U (pasza
KoJieOaHui, 3apsi U cUjia TOKa

B FTApMOHUYECKUX AIEKTPOMATHUTHBIX
KOJICOaHUSIX.

Pemnienne kauecTBEHHBIX 3a7a4

C OIIOPOM Ha N3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OMUCHIBAIOIIINE
MEXaHUYECKHUE U JJIEKTPOMArHUTHbIE
KoJieOaHusl.

Paborta B rpynnax npu iaHupOBaHUH,
MPOBEJICHUH U UHTEPIPETAIIUN
pPEe3YyJbTATOB OIBITOB, U AHATIU3E
JIOTIOJTHUTEIHHBIX UCTOYHHUKOB
“H(pOpMAIIU IO TEME

2.2

Mexannueckue
Y 3JIEKTPOMArHUTHBIE
BOJTHEI

MexaHuueckue BOJIHbI, yCIOBUS
pacrnipoctpanenus. [lepuo.
CKOpOCTh pacupoCTpaHEHUS

U JyinHa BoJiHbL. [lonepeunsie

N3yuenne obpazoBaHus

U pacrpoCTpaHEHUs OTEPEUHBIX
Y TIPOJIOJBHBIX BOJIH.
Habnronenue otpaskeHust
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Y TIPOJIOJIbHBIE BOJHBI.
HNutepdepenius u qudpaxuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3BYyKa. ['pOMKOCTB
3ByKa. Beicora ToHa. TeMOp 3ByKa.
DNEeKTPOMArHUTHBIE BOJIHBI.

Y ci10BUs U31y4eHUs
AIIEKTPOMArHUTHBIX BOJIH. B3anMuas
opueHTanus BeKTopoB E, B,

U B DJICKTPOMArHuTHOM BOJIHE.
CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH:
OTpa)KE€HHE, MPETIOMIICHUE,
noJisipu3anus, U pakius,
unrepdepenius. CKOpocTh
ANEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHuTHHIX BOJIH.
[IpuMeHeHue 3IeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIIATIBEI paTUOCBSI3U

u TeneBuieHus. Paguonokanus.
DNEeKTpOMArHUTHOE 3arpsi3HEHUE
OKPYXaKOIIEN CPEIbI.

TexHn4eckue ycTpomncTaa

U IPAKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBast JUArHOCTUKA

B TEXHUKE U MEAUIIMHE, pajap,

U IIpeJIOMJIEHUS], HHTep(epeHInn

U T paKkIi MEXaHUYECKUX BOJIH.
HaGnronenue cBs3u rpOMKOCTH 3ByKa
Y BBICOTBI TOHA C AMIUIUTYIOU

Y 4acTOTOM K0JieOaHU, 3ByKOBOTO
pe30HaHca.

HccnenoBanue CBOWCTB
AJEKTPOMArHUTHBIX BOJIH: OTPaXKEHHUE,
IIPEJIOMIIEHHUE, TOJIAPU3ALINS,
mudpakius, UHTepPepeHIUs.
N3ydenue ycioBuil U3Iy4eHus
ANEKTPOMAarHUTHBIX BOJIH, B3aNMHOU
OpUEeHTaluuu BEKTOPOB E, B, v

B DJIEKTPOMATHUTHOU BOJIHE.
N3yuenue npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBbsicCHEHUE TPUHIUIIOB IEUCTBUS

Y yCJIOBHI 0€3011aCHOr0 NPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YABTPa3BYKOBOM JUArHOCTUKH

B TEXHHUKE U MEJIMLIMHE, pajaapa,
PagIuONPUEMHHUKA, TEIEBUA30PA,
aHTeHHbl, Tenedona, CBY-neun.
Pemenne pacueTHBIX U KaUECTBEHHBIX
3a/1a4 ¢ ONOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OITUCHIBAIOIINE
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pPaIuONPUEMHUK, TEIEBU30D,
aHTeHHa, renedon, CBY-neub

pacnpoCTpaHEHHE MEXAHUYECKUX
1 3JIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanne nHPOpMaITMOHHBIX
TEXHOJIOTHUM JIJISI TOMCKA,
CTPYKTYpHUPOBaHUS, UHTEPIIPETALII

Y TIpeacTaBlIeHUs UHGOpMaIUn

MIPY TTOATOTOBKE COOOIICHUI

00 UCITOJIb30BAHUH DJIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

Yyactue B JUCKYyCCUU

00 2JIEKTPOMArHUTHOM 3arps3HCHUHN
OKPYXarOUIEH CPEJIbI.

Pabora B rpynnax npu jiaHupOBaHUH,
MPOBEJACHUU M HHTEPIIPETAIIUN
PE3yJbTAaTOB OIBITOB U aHAIIN3E
JOTIOTHUTENIBHBIX UICTOYHHUKOB
“H(pOpMAIIU IO TEME

23

OnrTuka

10

I'eomeTpuueckas onTuka.
[IpsAMoOIMHETHOE pacIpOCTPAHEHHE
CBETa B OJHOPOAHOM cpexe. JIyu
cBeTa. To4YeuHbI UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxxenus ceta. [loctpoenne
M300paxXeHUi B MIIOCKOM 3epKaJie.
[Ipenomnenue cBera. 3aKOHBI
MpeIoMJICHHS cBeTa. AOCOTIOTHBIN
nokazarens npenomienus. [lomaoe

N3yueHue sBIEHUS MOJIHOTO
BHYTPEHHETO OTPaXEHUs, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3ydenune Moaeneit MUKpOCKOIIA,
TEJECKONa.

ITomyyeHue criekTpa ¢ MOMOILBIO
MPU3MBI U TU(PPAKIIUOHHON PEIIETKH.
N3mepenune nokasaress nmpeioMICHUS
CTEKJIA.

UccnenoBanue cBOMCTB U300pakeHUI
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BHYTPEHHEE OTPAKECHUE.
[IpenenbHBIN yroy NOJTHOTO
BHYTPEHHETO OTPAKEHUS.
Hucnepcus ceeta. Ca0KHBIN COCTaB
oenoro ceeta. L[Ber.

Coluparoiire 1 paccenBaroIme
nuH3bl. ToHKas nuH3a. DOKyCcHOE
PacCTOSIHUE W ONITUYECKAs CHIIA
TOHKOM JINH3BL. [locTpoeHue
M300paxeHuil B COOUPAIOIINX

U pacceuBarolux JuH3ax. Popmyna
TOHKOM JIUH3BI. Y BEJIMUCHHUE,
JTaBaeMoe JINH30M.

IIpenensl npUMEHUMOCTH
T€OMETPUYECKON ONTHKHU.
Bonnosas ontuka. utepdepenims
cBeTa. KOorepeHTHbIE UCTOYHHKH.

VY cnoBus HaOmoACHUS

MaKCUMYMOB I MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT ABYX CUH(A3HBIX KOTEPEHTHBIX
VMCTOYHUKOB.

Hudpakmus cera. JludpakumonHas
pemieTka. Y cioBue HaOIIOASHUS
IJIaBHBIX MAKCUMYMOB IIPH Ta/ICHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPaKIHOHHYIO PEUIETKY.

B JINH3aX.
OOBsCHEHHE MPUHITUTIOB ICUCTBHUS

1 yCJIOBUHM 0€30MaCHOTO MPUMEHEHHUS
OUKOB, JIyIibl, (hoTOANapara,
MPOEKITMOHHOTO alnapara,
MHKPOCKOTIa, TeJIECKOIIa, BOJTOKOHHOM
ONTHKH, TU(PPAKITHOHHON PEIICTKH,
MOJISIPOHIA.

Pemenne pacueTHBIX 3a/1a4 C IBHO
3aJaHHOU (PHU3UUECKON MOJICTBIO

C MCIIOJIb30BaHNEM OCHOBHBIX
3aKOHOB U (hOPMYJI TEOMETPUUECKOM
OTITUKH.

[TocTpoenue u onucanue U300paKeHUs,
CO3/1aBa€MOT0 MIJIOCKUM 3€PKAJIOM,
TOHKOW JIMH30M.

Paccmorpenue npenenos
MIPUMEHUMOCTH T€OMETPUIECKOM
OTITUKH.

Pacno3naBanue puznueckux sBIeHUN
B OIBITaX U OKPY>KAIOIIEH KUZHU:
MPSAMOJIMHEHHOE pacIpOCTpaHEHUE
CBETa, OTpakKE€HHE, IPEIOMIICHHUE,
nHTEphepeHIU, TUPPAKITHS

Y TIOJISIPU3AITUs CBETA, JUCTICPCHS
CBeTa.

51




denepanbHas pabouas mporpamma | dusuka. 10—11 knaccer (0a30BbIN YPOBEHD)

[Tosstpusanus ceera.

TexHuyeckue ycTponcTaa

Y MPAKTUYECKOE MPUMEHCHHE:
OuKH, JIyna, (poToamnmapar,
MIPOEKIIMOHHBIN anmnapar,
MHKPOCKOI, T€JIECKOI, BOJIOKOHHAS
OnTHKa, TU(PAKIIMOHHAS PeIIeTKa,
TIOJISIPOHT

N3ydenue ycnoBuit HaOI0ICHUS
MaKCUMYMOB 1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE
OT ABYX CUH(a3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

VY cnoBue HaOIIOAEHUS TTIABHBIX
MaKCHMYMOB TPHU MaICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TUPPAKINOHHYIO PEUIETKY.
AHanu3 ONTHUYECKUX SBICHUN

C UCIOJIb30BAHMUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEMHOTO paclpOCTPaHEHUS
CBETa, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI IPEJIOMJICHHUSI CBETA.
Onucanue OoNTUYECKUX SIBICHUN

C UCIOJb30BaHUEM (PU3UUYECKUX
BEJIMYMH: POKYCHOE paCCTOSHUE

Y ONTUYECKAs CUJIa TUH3bI

Hroro no pasgeny

Pa3nea 3. OcHOBBI cIelIMAJILHOM TeOPUH OTHOCUTEJIbHOCTH (1ajiee — CTO)

3.1

OCHOBBI CHIEIUATILHOUN
TEOpHUH
OTHOCHUTEJILHOCTH

4

['paHuIBl TPUMEHUMOCTH
KJIACCHYECKOM MEXaHHKH.
[Toctynatsl cienquaibHON TEOPUU
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTh
MOJIyJIsl CKOPOCTH CBETa B BAKYYME,
MIPUHIIAI OTHOCUTEIIBHOCTH
OWHINTEHA.

Pemenue kaueCTBEHHBIX 3a0a4

C OMOPOM HA U3YUYEHHBIE MMOCTYJIAThI
CTO.

Hcnonp3oBanne nHPOpMaAITMOHHBIX
TEXHOJIOTUH JIJISI TOKCKA,
CTPYKTYPHUPOBaHUs, UHTEPIIPETALIUN
Y TIpeICcTaBlIeHUs UHGOPMAITUU
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OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJIEHUE
BPEMEHU U COKpPALIEHUE JITHBI.
DHeprus U UMITYyJIbC
PENSTUBUCTCKON YaCTHUIIBI.
CBs3b MACCHI C 3HEprueu

Y UMITYJIbCOM PEIIITUBUCTCKOMN
YaCTUIIbl. DHEPrUs TOKOS

MIPY OATOTOBKE COOOIIEHU M
0 rpaHUIaX MPUMEHUMOCTH

KJIACCUYECKON MEXAHUKH U OCHOBAX
CTO

Hroro no pasgeny

Paznen 4. KBanToBasi pusmnka

4.1

DeMeHThl KBAHTOBOU
OIITUKU

®otonsl. Popmyna [Inanka cBsa3u
sHepruu (OTOHA C €ro YaCTOTOM.
OHeprust 1 UMITYJIbC (POTOHA.
OTKpBITHE U UCCITEIOBAHUE
dhotorpdexra. OnbITHI

A.I'. CroneroBa. 3aKOHBI
dbotorpdexra. YpaBHeHue
DiamTeliHa 11 poTodddexTa.
«Kpacnas rpanuiia» gporoaddekra.
JlaBnenue cBeta. OMbITHI

[1.H. JIeGenena.

XUMHUYECKOE AEHUCTBUE CBETA.
TexHuyeckue ycTporncTaa

U TIPAKTHYECKOE TPUMEHEHHUE:
dhoTosneMeHT, hOTOJATUHK,
CoJTHEUHas OaTapesi, CBeTO MO

Hab6mronenne porordpdexra

Ha YCTAaHOBKE C IMHKOBOW TUTACTHHOM.
HccnenoBanme 3aKkOHOB BHEIIHETO
dboToaddexra.

OOBsICHEHNE OCHOBHBIX IPHUHIIUIIOB
JEHCTBUS TEXHUIECKUX YCTPOUCTB,
TaKux Kak: poTodsnemMeHT, GOTOAaATUHK,
COJIHCYHAs OaTapesi, CBETOIUO/I;

U yCJIOBUI UX 0€3011acCHOr0
MIPUMEHECHUS B MPAKTUICCKON KU3HH.
Pemrenne pacdeTHBIX 3a/1a4 C SBHO
3a7JaHHOU (PHU3UUECKON MOJICTTBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpMYJT KBAHTOBOU OTITHKH.
Pemrenne kauecTBeHHBIX 3a1a4

C OIIOPOM Ha N3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM OIITHKH.
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Pacno3naBanue pu3nueckux siBICHUM
B Y4€OHBIX ONBITAX:
dboTornekTpuueckuii 3¢ ext, ceeToBOE
JIaBJICHHUE.

Onucanue n3y4eHHbIX KBAHTOBBIX
SIBIIEHUU U TIPOIIECCOB

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI U YACTOTa CBETA,
SHEPrusl U UMITYJIbC (POTOHA

4.2

CtpoeHue atoma

Mogaenbs atoma TomcoHa. OnbITHI
Pesepdopaa no paccessHuro
a-yactul. [Inanerapnas moaens
atoMma. [lToctynare! bopa.
N3nyuyenue u nornoiieHne GoToHOB
IIpU MEPEXOJIE aTOMa C OAHOTO
YPOBHSI DHEPTUU HA Apyroil. Buasl
criekTpoB. CIIEKTp ypOBHEN IHEPTUHU
aToMa BOJOpOJA.

BouiiHOBBIE cBOMCTBA yacThll. BoHbI
ne bpoitns. KopmyckynsipHo-
BOJIHOBOM AyaJIN3M.

CHoHTaHHOE U BBIHYKJIEHHOE
M3JIy4YEHUE.

TexHnueckue ycTponcTaa

Y IPAKTHYECKOE TPUMEHEHHUE:
CIIEKTpaJIbHbIA aHATU3

N3yuenne monenu onsita Pezepdopna.
[IpoBenenue skcriepumenTa

110 HaOJIFOJICHUIO IMHEHYATOr0 CIIeKTpa.
OneHka aOCOIOTHBIX U OTHOCUTEIbHBIX
MOTPEIIHOCTEN U3MEPEHUN (PUBHUUECKUX
BEJIMYUH.

N3yyenne moaenu aroMa: TomcoHa,
MJIAHETApHOM MOJIENTM aTOMa, MOJICNIH
aroma bopa.

N3yueHune criekTpa ypoOBHEN YHEPTUU
aToMa Bogopojia. O0bsiCHEHHE
IIPUHLINIOB IEUCTBHS U YCIIOBAU
0€301acHOr0 MPUMEHEHHUS
CIEKTPOCKOIA, Jla3epa, KBAHTOBOTO
KOMITbIOTEPA.

Pemnienne kauecTBEHHBIX 3a7a4

C OIOPO HA N3yYECHHBIE 3AKOHBI,
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(CIIeKTpOCKOI), JIa3ep, KBAHTOBBIN
KOMITBIOTEP

3aKOHOMEPHOCTH U (PU3UUECKUe
ABJIECHHS IO TeMe « CTpOEHHE aToMay.
Pacno3naBanue puznueckux sBIeHUN
B YYEOHBIX OMbITaX: BOSHUKHOBEHUE
JIMHENYATOr0 CIEKTPa U3JIYyUYCHHUS.
AHanu3 KBaHTOBBIX ITPOIIECCOB

U SIBJIEHUU C UCTIOJIb30BAaHUEM
rnocrynaros bopa

4.3

ATOMHOE SApPO

OKCHEepUMEHTHI, JOKa3bIBAIOIIHE
CJIIOHOCTb CTPOEHUS Spa.
OTKpBITHE PATMOAKTUBHOCTH.
Omneitel Pesepdopna

10 OIPEAEIIEHUIO COCTaBa
PaIMOaKTUBHOTO U3TyUCHHUS.
CaoiicTBa anbda-, 6eTa-,
raMma-u3iaydeHus. Biausaue
PaOaKTUBHOCTH HA JKUBBIC
OpPTraHU3MBI.

OTKpBITHE IPOTOHA U HEUTPOHA.
Hyxknonnas mozaens sapa
['eit3enOepra-MBaneHKo.

3apsan sapa. MaccoBoe 4YucIo sjpa.
N3oTor1BbL.

Anbda-pacnag. DNeKTPOHHBII

Y MO3UTPOHHBIN OeTa-pacnaj.
['amMma-n3nyuyenne. 3aKoH
paZlOaKTUBHOTO pacmaja.

N3yuyenue s3KkCriepuMeEHTOB,
JIOKA3bIBAIOIINX CI0KHOCTb CTPOCHUS
aTOMHOTO S7Ipa.

HccnenoBanue TpEKOB 4aCTUII

(o roToBBIM oTOorpadusim).
N3ydenue sepHbIX CUIL, SIIEPHBIX
peaKUnil CUHTE3a U pacnaja,
TEPMOSIAEPHOTO CUHTE3A.

N3ydenne HyKIIOHHON MOJIENH sIpa
I'eiizen6epra-MBaneHko.

OObsicHEHUE yCcTpOHCTBa

Y IPUMEHEHHUSI IO3UMETPa, KaMEPhI
Buiiscona, ssmepHOro peakropa,
aTOMHOUN OOMOBL.

Pemenue 3anau ¢ onopou

Ha MOJy4YEHHbIC 3HAHUS, B T.4U. O 3apsJIe
Y MacCOBOM YHCJIE SIpa.
Pacno3naBanue puznueckux sBICHUM
B YUEOHBIX OMBITaX U B OKPY>KaIOIIEH
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DHeprus CBA3U HyKJIOHOB B SIJIpe.
SlnepHbie CHIBI.

JedekT macchl sapa.

S nepneie peakiuu. lenenue

Y CHUHTE3 SIAEP.

SAnepuslii peaktop. TepMmosiaepHbIi
cunte3. [IpoOneMbl 1 mepcrneKTUBbI
AIEPHON YHEPTETUKMU.
DKOJIOTUYECKUE aCIIEKTHI SICPHOU
SHEPIreTUKH.

DnieMeHTapHbIe YacTUlbl. OTKpBITHE
MTO3UTPOHA.

Metobl HaOIIOIEHUS

Y PETUCTPALMHU JIEMEHTAPHBIX
YaCTHIL.

QyHIaMEHTAIBHBIE
B3aUMOJIEUCTBUs. EAUHCTBO
(bu3MYECKON KapTUHBI MUPA.
TexHnueckue ycTpomncTaa

Y IPAKTHYECKOE TPUMEHEHHUE:
JIO3UMETP, Kamepa BuiibcoHa,
AJIEPHBIN peaKTop, aToMHasi OomMbOa

YKW3HU: ECTECTBEHHAs U HCKYCCTBEHHAS
PaIMOAKTUBHOCTb.

OnwucaHne KBaHTOBBIX SIBICHHI

1 TIPOLIECCOB C UCIOJb30BAHUEM
(bU3UYECKUX BETMYUH: TIEPUO]T
MOJTypacraia, YHEPrus CBSI3M aTOMHBIX
sanep, Ae(eKT Macchl spa.

AHanu3 NpoueccoB U SIBIICHUN

C UCTIOJIb30BaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHHUS
3JICKTPUYECKOTO 3apsijia, 3aKOH
COXpaHEHUS] MAaCCOBOTO YHCIIA,
noctynartel bopa, 3akoH
paMOaKTUBHOIO pacmnaja.

VYyactue B paboTe Kpyrjioro croia
«PyHIaMEHTAJIbHBIE B3aUMOJAEHUCTBHUS.
EnuncTBO puznueckoif KapTHHBI MUPay.
Hcnonp3oBanne nHPOpMaAITMOHHBIX
TEXHOJIOTHUM JIJISI TOMCKA,
CTPYKTYpHUPOBaHUS, UHTEPIIPETALII

Y TIpecTaBlIeHUs UHGOpMaIun

MIPU TTOJATOTOBKE COOOIICHUM

0 MPUMEHEHNH 3aKOHOB KBAaHTOBOM
(GU3MUKK B TEXHUKE M TEXHOJOTHSX,
AKOJIOTMYECKHUX aCIeKTax siIepHON
SHEPIreTUKH

Hroro no pasgeny

15
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Pa3znes 5. Di1eMeHTBI aCTPOHOMMHU U ACTPOPU3NKH

5.1

JIeMEHTHI
aCTPOHOMUH
U acTpo(pu3uKu

7

Dramnbl pa3BUTHS ACTPOHOMHH.
[IpuknagHOE M1 MUPOBO33PEHUECKOE
3HAYE€HHUE aCTPOHOMMH.

Bun 3Be3nnoro ne6a. Co3Bes3nus,
SIPKHUE 3BE3]IbI, TUTAHETHI, HX
BUIMMOE JIBHKEHUE.

ComnHeuHas cucTema.

Commune. CotHeyHast aKTUBHOCTb.

Nctounuk sHeprun CoyHIA U 3BE3 /.

3Be31bI, UX OCHOBHEIE
XapakTepUCTUKU. [[narpamMmma
«CHEKTpaIbHbIN KJIACC —
CBETHUMOCTbY». 3B€3/IbI IJIaBHOM
MOCJIEI0BATEIILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTbY JIJIs 3BE3]1
IJIaBHOM IIOCJIEA0BATEIbHOCTH.
BryTpeHHee cTpoeHue 3BE3 1.
CoBpeMEHHBIE TPEICTABICHUS

0 IMIPOUCXOKIECHUHU U SBOJTIOIIAN
ComHiia u 3Be31. DTaIbl )KU3HU
3BE3.

Mnuneunsii [1yTs — Hama ['amakTuka.
ITonoxenue u apmxenne CoaHIa

B 'amaktuke. TUIBI raJaKTHK.
PaguoramakTuku u KBazapshl.
UepHble IbIPHI B siApax rajlakTHK.

[ToaroroBka coodmienuit 00 3Tamax
Pa3BUTHUSA ACTPOHOMHUH, O IPUKIATHOM
Y MUPOBO33PEHYECKOM 3HAYCHUU
ACTPOHOMMH, O METOJIaX MOJTYUYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOU
aACTPOHOMMUHU.

N3ydenue coBpeMEHHBIX
MpeICTaBICHHUH O MPOUCXOKICHUN

u 3Bosronnu CoJIHIIa U 3BE3.
N3ydenne TUNIOB ralaKkTUK,
paauoTaIaKTUK U KBa3apoB.
N3yuenne nBuxkeHust HEOECHBIX TeT,
ABOJIIOLUM 3Be31 U BceneHHou,
MIPOIIECCOB, MPOUCXOASAIINX B 3BE€3/1aX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTaJJAKTUYECKOH Cpeie,
MacITaOHOU CTPYKTYpbl BeeneHHOI.
OO0bsicHeHue pacmupeHus: Bcenennoi
Ha OCHOBE 3aKoHa Xa0O0ia.
[ToaroroBka kK 00CYXIECHUIO
HEpEIICHHBIX ITPOOIEM aCTPOHOMUH.
[IpoBenenue HaOMIOICHUI
HEBOOPY>KEHHBIM TJIa30M

C HCITOJIb30BAaHNEM KOMIBIOTEPHBIX
TIPUJIOKESHUH TSI OTIpeIeTICHHUS
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Bceenennas. Pacpenue
Bcenennoii. 3akon Xa00ma.
Paz6eranue ramaktuk. Teopus
bonbioro B3peiBa. PennkroBoe
U3ITy4YCHHE.

MacmrabHast cTpyKTypa
Bcenennoi. Meraranaktuka.
Hepemennsie mpoOiieMbl

MOJIOKEHUST HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ausa CeBEpHOro Momymapus

U SPKUE 3BE3/IBI.

[IpoBenenne HaOIIOICHU B TEIECKOT
Jlynsl, mutaner, Mneuynoro IlyTu.
VYyacTtue B IUCKYCCUU O HEPEIICHHBIX
npobJsieMax aCTpOHOMUU

aCTPOHOMUH
Hroro no pasgeny 7
Pa3nen 6. O00o01m1a1011I€E MOBTOPEHME
6.1 | O6o0maromee 4 O060061mIeHne U CUCTeMaTU3aIHs VYyacTtue B AUCKyccUu 0 posik (GU3UKU
MOBTOpPEHUE COJIepKaHusl pa3IeioB Kypca Y aCTPOHOMUH B Pa3IUYHBIX cpepax

«Mexanuka», «MonexkyisapHas
¢dbu3uKa U TEPMOJIUHAMUKAY,
«nexTpoauHamukay, «Konedanus
U BOJIHBIY, « OCHOBBI CIICIIMAILHON
TEOPUH OTHOCUTEIBHOCTHY,
«KBanToBas uszukay, « IeMEHTHI
ACTPOHOMUH U aCTPOPUZUKI.
Ponw Gusuku u actpoHOMuUn

B SKOHOMHUYECKOM,
TEXHOJIOTHYECKOH, COLIUAILHOMN

U 3TUYECKO chepax nesTebHOCTH
YeJI0BEKa, POJIb U MECTO (PUBUKH

Y aCTPOHOMHU B COBPEMEHHOM
HAay4YHOW KapTUHE MUPA, 3HAYCHUE

IeITeIbHOCTH YEJIOBEKA.
[ToaroroBka cOOOIEHUH O MECTE
bu3nYeCKOl KapTUHBI MUPA B PALY
COBPEMEHHBIX MPEACTABICHUN

0 IpUpOJE.

Brinonnenue yueOHbIX 3aJjaHUN,
JEMOHCTPUPYIOIINX OCBOEHUE
OCHOBHBIX MMOHATHUM, PU3UUSCKUX
BEJINYMH U 3aKOHOB Kypca QU3UKH
10-11 kmaccos
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OIMMCATEIbHOM,
CUCTEMATU3UPYIOLLEH,
OOBACHUTETHLHOMN

Y POTHOCTUYECKON PYHKIIUIA
bu3nYecKon Teopuu,

POJIb PU3UUECKON TCOPUH

B (hOpMUPOBAHUHU NPEACTABICHUI
0 (pU3UYECKON KapTUHE MUPA, MECTO
bu3nYecKol KapTUHBI MUpPa

B 00I1IEM PSIAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEICTaBIEHUM O IPUPOJIE

Hroro no pasaeny 4
PesepBHoOe Bpems

OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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HEPEYEHD (KOAU®UKATOP) PACITPEJAEJIEHHBIX 110 KTACCAM
MNPOBEPAEMBIX TPEGOBAHUM K PE3YJbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHON ITPOI'PAMMBbI CPEJHEI'O OBIIETO
OBPA3OBAHUA U QJIEMEHTOB COAEPKXAHUSA 110 ®PU3UKE

B denepanbHbiX U peruoHanbHBIX MPOLEAYpaX OIEHKU KauecTBa OoOpa3oBaHUSA
UCIIOJNb3YyeTCsl mepedeHb (KoauduKaTop) pacnpelieIeHHbIX MO KiaccaM MpPOBEPSIEMBbIX
TpeOOBaHUI K pe3yibTaTaM OCBOEHUS OCHOBHOM 0OOpa3oBaTEIbHON MPOrPaMMBI
CpeaHero o01ero 00pa3oBaHusl ¥ JIEMEHTOB COICPKaHUS IO PUBHKE.

10 KJIACC

IIpoBepsieMble TPeOGOBaHUS K pe3yJibTaTaM OCBOEHHUS OCHOBHOI1 00pa3oBaTeIbHOI
NMPOrpamMMmblI

Kon [IpoBepsiembIe IpEeAMETHBIC PE3YIHTATHI OCBOCHHUSI OCHOBHOU
MIPOBEPSEMOTO 00pa3oBaTEILHON MTPOTPAMMBI CPEIHET0 00IIEro 00pa3oBaHUs
pe3yJibTaTta
10.1 JleMoHCTpUpOBaTh Ha MpUMEpax pojib U MeCTO  (U3MKHU

B (JOPMHUPOBAHUU COBPEMEHHON HAyYHOU KapTUHBI MUPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKH U TEXHOJOTUM, B TPAKTUYECKOHN JAESITETbHOCTH
JIroieu

10.2 Y4uThIBaTh TPaHUIIBI TPUMEHEHUS U3YUEHHBIX (U3UUECKUX MOJIEIICH:
MaTepualibHas TOYKa, MHEpIMajibHas CUCTeMa OTcYeTa, a0COIIOTHO
TBEPJI0€ TEJIO, UICATbHBIN ra3; MOJEIU CTPOCHHUSI Ta30B, KUJIKOCTEH U
TBEPJIbIX TEJ, TOUYECUHBIA DIIEKTPUUYECKUM 3apsii — OPU pEUICHUU
dbu3nyeckux 3aaau

10.3 Pacno3naBath (pusnueckue siBiaeHus (MpOUECCh) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYISIPHO-KUHETHUUYECKON TEeOopuu
CTPOCHHMSI  BEIleCTBAa M DJIEKTPOJUHAMUKH:  PABHOMEPHOE

Y PAaBHOYCKOPEHHOE MPSIMOJIMHEITHOE ABUKEHHE, CBOOOIHOE MaICHUE
T€JN, NBWKCHHE IO OKPYKHOCTH, WHEPIHS, B3aUMOJCHCTBHUE TET;
nuddy3usi, OpOYHOBCKOE NBUKEHUE, CTPOCHUE KUIAKOCTEN U TBEPABIX
TeNn, HW3MEHeHue oO0bemMa Tell TMpU HarpeBaHuu (OXJIAXKIEHUH),
TEIJIOBOE paBHOBECHE, WCHApeHue, KOHJACHCAlUs, IUIaBJICHUE,
KPUCTAJUIA3AINS, KUIIEHWE, BJIAXKHOCTh BO3AYyXa, IIOBHIIICHUE
JABJICHUSI Ta3a P €r0 HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b MEXKTY
napaMeTpaMH COCTOSIHUSI ra3a B H3OIpPOIECccax; DJIEKTPHU3alus Ted,
B3aUMOJICHCTBUE 3apsI0B
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10.4

OnuceiBaTh MEXaHUYECKOE JIBIDKEHHE, HCIONb3ys (U3NUECKUE
BEJINYMHBI: KOOPAMHATA, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHUE,
Macca Teja, CWJIA, UMIYJIbC Tella, KHHETHYECKAas DHEprus,
NOTEHLMAJIbHASL SHEPIusi, MeXaHuWdyeckas paboTa, MeXaHH4YecKas
MOIIHOCTB; IPY ONTMCAHUU NTPABUIIbHO TPAKTOBAThH (PU3NUECKUN CMBICT
UCIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYEHUS M E€JUHULBI, HAXOJIUTh
(opMyIIbl, CBA3BIBAIOLIME JaHHYIO (PU3UYECKYIO BEIUUYHUHY C APYTUMHU
BEJINYNHAMHU

10.5

OnuchIBaTh N3yYCHHBIC TETUIOBBIE CBOMCTBA TEJ U TETUIOBHIE SIBICHMUS,
UCTIONIB3Ysl (PU3WUYECKHWE BEIIMYWHBI: JIaBIICHWE Ta3a, TeMIeparypa,
CpeIHSIsl KHHETUYECKass YHEPTUS XaO0TUYECKOTO IBUKEHUS MOJICKYI,
CpPEIHEKBaIpaTHYHAs CKOPOCTH MOJICKYJ, KOJWYECTBO TEIJIOTHI,
BHYTpPEHHSISI dHeprusi, pabora Traza, KOIPGUIMEHT MOJIE3HOTO
NEUCTBUS TEIUIOBOTO JIBUTATENS; TPH ONMUCAHWW TPABHIBHO
TPaKTOBaTh (DU3UYECKUN CMBICT WCIOJIB3YEMBIX BEIMYHMH, WX
0003HAUEHUS W CIWHHIBI, HAXOAUTh (POPMYIBI, CBSI3BHIBAIOIIIE
TaHHYI0 (U3UYECKYI0 BETUYHHY C APYTUMHU BETHIHHAM

10.6

OnuceiBaTh U3YYEHHbIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U
AJEKTpUUYECKUE sIBJIEHUSA (MpOLEeCChl), HCHONB3ys (puznueckue
BEJIMYUHBL:  JJICKTPUYECKUN  3apsij,  DJIEKTPUUECKOEe  IMOJeE,
HAMpsOKEHHOCTh  TOJISI,  MOTEHIMad, Pa3HOCTh  IMOTEHIIHAJIOB;
OpyU OMNUCAHUM TMPABUIBHO TPakTOBaTh (DU3UYECKUN  CMBICTT
UCIIOIb3YEMbIX BEIUYUH, UX O0O3HAYCHUS] W €JIUHUIIBI, YKa3bIBATh
(bopMyIibl, CBSI3bIBAIONIUE JAHHYIO (PU3HUECKYIO BEIUUYUHY C JPYTUMHU
BEITMYMHAMU

10.7

aHaTM3UpPOBaTh (PU3NUECKUE TMPOUECCHl U SIBICHUS, HCIONb3Ys
dbu3uYecKre 3aKOHbI U TPUHIUIIBL: 3aKOH BCEMUPHOTO TsroTenus, I, 11
u I 3axkoHbl Hpl0TOHA, 3aKOH COXpaHEHUS MEXaHUYECKOU SHEPrUH,
3aKOH COXPAHEHUS UMITYJIbCA, IPUHLINI CyNEPIIO3ULIAN CUJ, TPUHLIUI
paBHOINIPAaBUSl MHEPLUHMAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISPHO-
KUHETUYECKYIO0 TEOPHUIO CTPOCHUs BEIIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpeIHEW KHHETUYECKOW SHEPTrUM TEIJIOBOIO JBUKEHUS MOJICKYH C
a0COJIIOTHOM TemmepaTypol, NEepPBbI 3aKOH TEPMOJUHAMUKU; 3aKOH
COXpaHEHHS DJIEKTPUUYECKOro 3apsaa, 3akoH Kymnona; mpu 3TOoM
pasinyath CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOe
BBIpaKEHUE U YCIOBUS (TPaHUIIbI, 001aCTH) TPUMEHUMOCTH

10.8

OOBSACHIT, OCHOBHBIC MNPUHIUIIBI JEUCTBUS MAIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuyaTh YCJIOBUS HX 0€30MacHOTO
VCIIOJIb30BAHUS B TIOBCEHEBHOM KU3HU

61




denepanbHas padouas mporpamma | dusmuka. 10—11 knaccer (0a30BbIH YPOBEHB)

10.9

BBINONHATH 3KCIIEPUMEHTHI 10 UCCIEIOBAHUIO (DU3UUYECKUX SIBJICHUU
U MPOIECCOB C HUCMOJIb30BAHUEM MPSMBIX U KOCBEHHBIX HU3MEpPECHUM;
npu 3ToM (POpMYJIHUPOBaATh MpodsiemMy (3a7ady) U TUIOTE3Y Y4eOHOTO
SKCIEPUMEHTa,  coOHUpaTh  YCTAaHOBKY M3  MPEMJIOAKEHHOIO
000pyn0BaHusl, TPOBOAUTH OMBIT U POPMYTUPOBATH BHIBOJIBI

10.10

OcyuiecTBIATh MNPSIMbIE U KOCBEHHBIE U3MEPEHUs (HU3NUYECKUX
BEJIMYUH; TMPU ATOM BBIOMPATh ONTUMAIBHBIA CHOCOO H3MEpPEHUs
Y UCTIOJIb30BaTh N3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI

10.11

Uccnenosarh 3aBUCUMOCTH MEXAY (U3NYECKUMU BEITUYUHAMH C
UCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUMN; MPH ATOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCHUPOBATh pe3yJbTaThl MOJYYEHHONW 3aBUCUMOCTH
(GbU3UYECKUX BEJIMYMH B BHJIE TAOJIHI] ¥ TpapuKOB, AeIaTh BHIBOJBI I10
pe3yiibTaTaMm UCCle0BaHus

10.12

CoOmronate mpaBwia 0e30macHOro TpyJda MpU  TPOBEACHUU
UCCIICIOBAaHUA B paMKaxX Yyd4eOHOTO DJKCIEpUMEHTa, Y4eOHO-
UCCIIEIOBATEILCKON M MPOEKTHON JEATEILHOCTH C MCTOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U Ta0OPaTOPHOTO 000PYAOBAHUS

10.13

Pemats pacuetHsie 3a7a4u ¢ SIBHO 3aJaHHON (PU3MUECKON MOMAEINbIO,
UCTIONb3Yyd (PU3NUecKrue 3aKOHBI M TMPHUHIIMIBLI;, HA OCHOBE aHallh3a
yCIOBHUSL 3aJjadyd  BBIOMpATh (PU3NUECKYI0 MOJENb, BBIIEIATh
dbu3uyeckre BeIMUYUHBI U (OPMYJIbI, HEOOXOJAUMBIE JIJIsl €€ pEellIeHHUs,
MPOBOJIUTH PACUETHI U OLIEHUBATh PEATbHOCTh MOJIYYEHHOTO 3HAUCHUS
bu3nUeCcKOr BEITUYHNHBI

10.14

Pematp  kayecTBEeHHbIE  3aJayu:  BBICTPAMBATH  JIOTUYECKHU
HETPOTHUBOPEYMBYIO LEMOYKY PACCYKICHUN C OMOPOW HA U3YyUYEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS

10.15

Ucnonb3oBaTh mpu penieHUd Y4yeOHBIX 3a/Jad  COBPEMEHHBIE
MH()OpPMAIIMOHHBIE TEXHOJOTUU JUIsl TOWCKA, CTPYKTYpUpPOBAHUS,
UHTEpIpETAllUU U TPEACTaBICHUS Yy4E€OHOM U HayYHO-TIOMYJISPHOMN
uH(popMaIK, MOJIYYEHHON U3 Pa3IMYHbIX UCTOYHUKOB;, KPUTUUECKHU
aHaJTM3UPOBATh MOIyYaeMyt0 HH(OpMaLIUIO

10.16

[IpuBoauTh mpUMEpPHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3zBUTUE HAYKH, OOBICHEHHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUHN

10.17

Hcnonb30BaTh TECOPETHUECKHE 3HAHMS IO (PU3HMKE B IOBCEIHEBHOM
YKU3HU U151 o0ecriedeHus 0€30MacHOCTH MPH 00paIieHu ¢ IpudopaMu
U TEXHHUYECKUMHU YCTPOMCTBAMHU, JUISI COXPAHECHHS 30POBBS
U COOJIOJEHUS HOPM SKOJOTUYECKOTO TMOBEIACHUS B OKPYKAIOIICH

cpene
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10.18

PabGotath B rpynme ¢ BBIIIOJIHEHUEM PA3JIMUHBIX COLIMATBHBIX POJIEH,
IJIaHUPOBaTh  pabOTy  TIpyNmbl, PaMOHAIBHO  pacHpeiesisiTh
00SI3aHHOCTH U IUJIAHUPOBATH JEATEIbHOCTh B HECTaHAApPTHBIX
CUTyalUsIX, AJICKBAaTHO OLIEHMBATH BKJIAJl KaXXJIOTO M3 YYaCTHHKOB
TPYIIbI B pEIIEHUE paccMaTPUBAEMOU MPOOIEMBI

HpOBepﬂeMLIe JIEMEHTDI COACPKAHNA

Kox
pasnena

Kox
MIPOBEPSEMOTO
AJIEMEHTA

[IpoBepsieMbIe AJIEMEHTHI COJICPKAHUS

OU3NKA UMETOAbI HAYYHOI'O ITO3HAHUA

1.1

dusnka — Hayka o npupoze. Hayunsie MeTOAbI O3HAHUSA
OKpy’Karomero mupa. Ponp 3kcnepuMeHTa U TEOpUH B
poliecce MO3HAHUS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (QU3NYECKUX SBJICHUNW U MPOIIECCOB.
Hayunple runores3sl. dusnyeckue 3aKOHbI U TEOPHUH.
['panunpl  TPUMEHUMOCTH  (PU3HMYECKUX  3aKOHOB.
[Ipunmun cootBercTBUsA. Pomb u  mecto  GuU3MKH
B (pOpMHUPOBAHNYU COBPEMEHHOM HAYUYHOU KapTUHBI MUDA,
B MPAKTHYECKOU IESITETbHOCTH JIFOJIEH

MEXAHHWKA

2.1

KNHEMATHUKA

2.1.1

Mexanunueckoe JIBUKEHHUE. OTHOCHUTENBHOCTD
MEXaHUYECKOTO JBUKEHUS. Cucrema  orcuera.
Tpaexropus

2.1.2

[Iepememienue, CKOpOCTb (cpennss CKOpOCTb,
MTHOBEHHAsi CKOPOCTb) U YCKOpPEHHE MaTepHaIbHOU
TOYKM, HMX MPOECKIMU HA OCH CHUCTEMbl KOOPJHUHAT.
Ciio)keHune epeMenICHUN U CI0KEHUE CKOPOCTEN

2.13

PaBHOMEpHOE © PpPAaBHOYCKOPEHHOE MPSMOJIMHENHOE
nBikeHue. ['paduku 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,
YCKOPEHUS, MyTHU U NEPEMEIICHUS MAaTEPUAIBHON TOYKHU
OT BPEMEHU

2.14

CBobOoaHOE MajieHre. Y CKopeHrne CBOOOIHOTO MaICHUS

2.1.5

KpuBonuHeniHoe paBuWkeHHe. PaBHOMEpHOE JIBUKEHHE
MAaTepUAIBHOM TOYKM IO  OKPYXXHOCTH.  YTJOBas
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CKOpPOCTb, JIMHEHHas ckopocTh. llepwonm u wyacrora.
L{eHTpOCTPEMHUTENBHOE YCKOPEHUE

2.1.6

TexHudyeckue  yCTPOMCTBA:  CIUJIOMETP, JIBUKECHUE
CHapsI0B, [ICTTHBIE U PEMEHHBIE MIEPEIAYN

2.1.7

[Ipaktuueckue  paboThl. M3mMepeHue  MrHOBEHHOMU
ckopoctu. McemenoBanne COOTHOIIEHUS MEXAY NYyTAMU,
MPOUJICHHBIMU TEJIIOM 3a MOCJIEI0BATEIIbHBIE PAaBHbIC
MIPOMEKYTKU BPEMEHU NPU PABHOYCKOPEHHOM JIBUKEHUHU
C HAyYaJIbHOM CKOPOCTBhIO, paBHOW Hym0. HM3yueHue
JIBWKCHUs IIapUKa B BA3KOW KUAKOCTU. N3ydeHue
JBUKEHUS TeJIa, OPOIIEHHOT'0 TOPU30HTAIBLHO

2.2

JIMHAMMKA

2.2.1

[Tpunuun otHocutenbHOCTH ['anmunes. IlepBblil 3aKOoH
Hrrorona. MHepumnanbHbIe CUCTEMBI OTCUYETA

222

Macca rena. Cuna. IIpuHuun cynepno3unuu cumi

223

Bropoit 3akon HproToHa mis MarepuadbHOW TOYKH B
nHepuuaiabHou cucteme orcuera (MCO). Tpetuit 3akoH
HeroToHa AJ1st MaTepuaibHbIX TOYEK

224

3akoH BceMHpHOTO TAroteHus. Cuia tspkectu. [lepsas
KOCMHUYECKasi CKOpocTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe TpeHue. Cuia TpEHUS CKOJIbKEHUS
u cuwia TpeHuss nokos. Kosadounment tpenus. Cuia
COMPOTHUBJICHUS MPU JIBUKEHUH TEJA B )KUJKOCTH WIIU ra3e

2.2.7

BHOC 1 BpalllaTCJIbHOC ABUKCHHUC a0COJIFOTHO

2.2.8

MOMEHT cuabl OTHOCUTENBHO Ocu BpameHus. [lnedo
cuibl. Y cinoBus paBHoBecus TBeporo tena B MCO

229

TexHu4yeckue yCTpOMCTBA: TMOMAIIMIHUKA, JBUKECHUE
HMCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Tpaktrnueckue pabotsl. M3yueHue aBmxeHus Opycka 1o
HaKJIOHHOW IIJIOCKOCTH TOJ JEHCTBUEM HECKOJBKUX CHIL
HccnenoBanue 3aBUCUMOCTU CHJT YTIPYTOCTH, BO3HUKAOIIIUX
B jedopMUPYEMON TpPYKHMHE U PE3UHOBOM OOpasIle, OT
BeNWunMHbl uX jAedopmanuu. MccnemoBaHue yCIoOBUM
PaBHOBECHS TBEPOTO TeJIa, UMEIOIIETO OCh BpAIICHUS
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23 3AKOHbBI COXPAHEHUA B MEXAHUKE

2.3.1 HNmrysibc MaTepuasbHON TOYKHU, CUCTEMBI MaTEPUAIIBHBIX
To4yeK. UMMyJibCc CUIIBI U U3BMEHEHHE UMITYJIbCca Tea

232 3akoH coxpanenus wummnyinsca B HMCO. PeaktnBHOE
JBUYKEHUE

233 Pa6ora cunbl

234 MOILIHOCTH CUITBI

2.3.5 Kunernueckass 3Heprusi MaTepualibHOM TOYKHU. Teopema
0 KMHETUYECKOW SHEPTUH

2.3.6 [TorenuuanbHas d3Heprusa. lloTeHIManbHas >SHEPrUs
ynpyro nedopMmupoBaHHOW mpyxuHbl. [loTeHunanbHas
SHEPTUs Tea BOJIU3U MOBEPXHOCTU 3eMITU

2.3.7 [loTeHunanbHble U HEMOTEHIMATIbHbIE CHUJIbL. CBS3b
paboThl  HEMOTEHUUAIBbHBIX CHWJI C  HU3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEN. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPrUun

2.3.8 Yrpyrue u Heynpyrue CTONKHOBEHHUS

2.3.9 TexHnueckne yCTpOWCTBA: JBUKEHHE PAKET, BOJOMET,
KOIep, MPY>KUHHBIN TUCTONET

2.3.10 [IpakTuueckue pabotTel. M3yueHne CBSI3U CKOPOCTEH Ten
npu Heynpyrom ypaape. McciemoBaHue cBsi3M paOOThI
CUJIBI C U3MEHEHUEM MEXaHUUYECKOM IHEPTUH Tella

3 MOJIEKVYIJIAPHASA ®U3UKA U TEPMOJAMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOI TEOPHH

3.1.1 OCHOBHBIE  IIOJIOKEHHSI  MOJIEKYJIIPHO-KMHETUYECKOU
teopuu. bpoynosckoe aswxkenue. duddysusa. Xapakrep
JBU>KEHUS U B3aUMO/JICHCTBUS YACTHUIl BEIIECTBA

3.1.2 Moaenu CTpO€HMsI Ta30B, XKUIAKOCTEHM W TBEPABIX TEJ
1 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX MOjIeJiei

3.1.3 Macca monexkyn. KommuectBo BemectBa. [loctossHHas
ABoraapo

3.14 TermnoBoe paBHOBecue. TemnepaTypa U €€ U3MEpPEHUE.
[ITxana tremneparyp Llenbcus

3.1.5 Mogens wuaeanbHOoro raza. (OCHOBHOE YypaBHEHUE

MOJ'ICK}UIHpHO—KPIHGTH‘-ICCKOﬁ TCOPHUH UACAIIBHOI'O Ir'a3a
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3.1.6

AOconioTHass ~ TeMmmepaTypa Kak  Mepa  cpeaHei
KUHETUYECKOW JHEPrUM TEIJIOBOTO JIBMXKEHUS YaCTHI]
rasa. [lIkama remneparyp KenpBuna

3.1.7

VYpasuenune Knaneipona — MenneneeBa. 3akoH JlaneToHa

3.1.8

['a3oBbie 3akoHBI. M30mporecchl B HAEaIbHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIIECTBA:  HM30TEpMa,
n30x0pa, n306apa

3.1.9

TexHuyeckue ycTpoiicTBa: TepMoOMETp, OapoMeTp

3.1.10

[IpakTuueckue paboThl. M3MepeHue macchl BO3AyXa B
KJIAaCCHOM KOMHarte. VccnenoBanrue 3aBUCMMOCTA MEXKIY
IIapaMeTpaMy COCTOSIHUS Pa3peKEHHOIO rasa

3.2

OCHOBbBI TEPMOIMHAMUKHA

3.2.1

TepmoguHamMuueckass cucreMa. BHYTpEHHssE DJHEprus
TEPMOJUHAMHUYECKON CUCTEMBI U CIIOCOOBI €€ M3MEHEHUS

322

KonuuectBo Temnotsl U pabota. BHyTpeHHSsI sHEprus
OJTHOATOMHOTO MAEAIBHOTO Ir'a3a

3.23

Buael Temnonepenaun: TENIONPOBOIHOCTh, KOHBEKIIUS,
U3JIy4YECHUE. TenmoeMKoCTh Tena. VY nennHas
TEIJIOEMKOCTh BemlecTBa. PacueT KoJiM4yecTBa TEMJIOTHI
IIpU TETUIONEpPEIave

3.24

[lepBpIil 3akOH TepMOaWHAMUKU. [IpuMeHeHne nepBoro
3aKOHA TEPMOJMHAMHUKH K H3ompoleccaM. ['paduueckas
MHTEepIpeTanus padboThl ra3a

3.25

TemoBeie MamuHbl. [IpUHIUNBI JAEHCTBUS TETUIOBBIX
MammuH. [IpeoOpa3zoBaHus SHEPTUHU B TEIJIOBBIX MaIlTHHAX.
Koadpdunuent mnonesnoro paerictBus (manee — KIIJI)
terioBoi MamuHbl. [{ukn Kapuo u ero KIIJ]

3.2.6

Bropoit 3akoH  TepmoamHaMuKH. HeoOpaTuMoOCTh
npoleccoB B mpupojie.  TemiaoBble  JIBUTATEINH.
DKOJIOTHYECKHE MPOOIEMBI TETIIOIHEPTETUKHI

3.2.7

TexHudyeckue yCTpOWCTBA: JBUTATENlb BHYTPEHHETO
CropaHusi, ObITOBON XOJNOAMIbHUK, KOHAUIIUOHED

3.2.8

[IpakTrueckue paboTHI. N3mepenue YIEIBHOU
TEIIOEMKOCTH
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33 ATPETATHBIE COCTOSAHUA BEILIECTBA. ®A30BbIE ITEPEXO/1bI

3.3.1 [TapooGpazoBanne u  KoHjAeHcauus. McmapeHue u
KUIICHHE.  YJAenbHas  TeIioTa  MapooOpa3oBaHMS.
3aBUCUMOCTH TEMIIEPATYPhI KUTICHUSI OT JJABJICHUS

3.3.2 AOcCoNIOTHAsT W OTHOCHUTENbHAs BIIAXKHOCTh BO3yXa.
Hacpimennbii nap

3.33 TBepnoe teno. Kpucramnmueckue u amopdHble Tena.
AHU30TPONHS CBOMCTB KPUCTAIIIOB. JKUAKHE KPUCTAILIBI.
CoBpeMEHHBIE MaTepHUaIbI

334 [InaBenne W KpHUCTAUIM3ALMs. Y EJbHAs TEIUIOTa
maBnenus. Cyonumanus

3.3.5 VYpaBHeHHE TETI0BOTO OanaHca

3.3.6 TexHnueckne yCTpOMCTBA: THUTPOMETP U TICUXPOMETP,
KAJIOPUMETP, TEXHOJOTHMU TOJIYYEHUS COBPEMEHHBIX
MaTtepuagoB, B TOM  YHCI€  HaHOMATEPHUAJIOB,
Y HAHOTEXHOJIOTUHU

3.3.7 [IpakTuueckue paboThl. MI3mMepeHue BIaKHOCTH BO3IyXa

4 OJIEKTPOAMHAMUKA
4.1 OJIEKTPOCTATUKA

4.1.1 DJeKTpu3anus Ten. DNEKTpU4YecKui 3apsa. [IBa Buaa
AIEKTPUUYECKUX 3aPsI0B

4.1.2 [IpoBOAHUKH, TUINEKTPUKHU U TTOTYITPOBOIHUKA

4.1.3 3aKOH COXPaHEHUS SJICKTPUYECKOTO0 3apsia

4.14 B3anmoneiictBue 3apsanoB. 3akoH Kynona

4.1.5 nyeckKoe nojie. HanpsikeHHOCTh 3JIEKTPUYECKOTO

unuu. JIMHUKM HaNpsHYKEHHOCTH

4.1.6 Pabora cun snektpocratudeckoro mnoissg. I[lorenmmann.
Pa3nocts morenunanon

4.1.7 [IpoBOOHMKM U JUPJEKTPUKA B IOCTOSIHHOM
AIEKTPUUYECKOM ToJie. JlurnekTpuyeckasi pOHUIIAEMOCTh

4.1.8 OnektpoeMkocTh.  KoHpaeHcaTop.  DJIEKTPOEMKOCTh

IUIOCKOTO  KOHJICHCATOopa. ODHEPrusi  3apsHKCHHOTO
KOHJIeHCATOpa
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4.19 TexHnueckre yCTPOMCTBA: 3JIEKTPOCKOMN, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAS 3aIuTa, 3a3€MJICHUE
AIEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYUHBIH
MIPUHTEP

4.1.10 [Ipaktuueckue paboTel. M3MepeHue 3IIEKTPOEMKOCTH
KOHJIEHCAaTopa
4.2 [TOCTOAHHBIN SJIEKTPUYECKHHU TOK.
TOKHU B PA3JIMYHBIX CPEJAX

4.2.1 YcnoBus CylIeCTBOBAHUSA MIOCTOSHHOIO JIEKTPUUECKOTO
Toka. Mcrounnku Toka. Cuna Toka. [locTossHHBIN TOK

4.2.2 Hanpsxenue. 3akon Oma 1 y9acTKa Uenu

423 DJIEKTPUYECKOE COMPOTUBIIEHUE. Y IETTLHOE COITPOTUBIICHUE
BEILIECTBA

424 [TocnenoBarenbHOE, MapaJuIeIIbHOE, CMEIIaHHOE
COEMHEHUE MTPOBOTHUKOB

4.2.5 Pabora anextpuyeckoro Toka. 3akon [[xoyns — Jlenia

4.2.6 MOIITHOCTB JIEKTPUYECKOTO TOKA

4.2.7 anexTpoaBmKyIias cuna (manee — 3/]C) u BHyTpeHHee
COIIPOTHUBIICHUE UCTOYHHUKA TOKA. 3aKOH OMa JJIsl TOJTHOU
(3aMKHYTOI) AnekTpruyeckoit enu. Koporkoe 3aMbikaHue

4.2.8 DJIEKTPOHHASI  MPOBOJAMMOCTb  TBEPIABIX  METAJJIOB.
3aBUCUMOCTh COMPOTUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.
CBepXnpOBOIUMOCTD

4.2.9 DIEKTPUYECKNN TOK B BaKyyMe. CBONCTBA JIEKTPOHHBIX
My4YKOB

4.2.10 [TonynpoBognuku.  CoOcTBeHHass W NpUMeECHas
MPOBOJUMOCTh  NOJYNpOBOAHUKOB. (CBolicTBa  p-n
nepexoja. [loaynpoBoIHUKOBBIE TPUOOPHI

4.2.11 DIEKTPUYECKUN TOK B 3JIEKTPOJIUTAX.
DIIEKTPOIUTHYECKAS TUCCOIUAMUA. DIEKTPOIIN3

42.12 OJeKTpuyecknuii TOK B Trazax. (CaMOCTOSITENbHBIN

U HECAaMOCTOATENBbHBIA pas3psd. Pa3nuuyHble THIBI
CaMOCTOATENBHOTO paspsaa. Monnus. [1nazma
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4.2.13

TexHuyeckre yCTpPOMCTBA: aMIepMETp, BOJBTMETD,
peocTaT, HCTOYHUKU TOKA, DJIEKTPOHATrpPEBATEIIbHBIC
pUOOPHI, IIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBJIEHUS, BaKyyMHBIM  JUOA, TEPMHUCTOPHI
u  (Qorope3ucTopbl,  MOIYNPOBOJHUKOBBIA  JTUOJ,
rajbBaHUKa

4.2.14

[Ipaktuueckne  pabotel.  M3ydeHume  cMmemIaHHOTO
COEIUHEHHNSI PE3UCTOPOB.

N3mepenne D/IC HCTOYHMKA TOKA M €r0 BHYTPEHHETO
conpotuBieHus. Habmonenne anexrpoinsa
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HpOBepﬂeMLIe TpGﬁOBaHI/Iﬂ K pe3yJibTaTaM 0CBOCHUA OCHOBHOM Oﬁpa30BaTeJILHOI7[

NMPOrpamMMmblI

Kox
MIPOBEPSEMOTO
pe3ynbTara

[IpoBepsiembIe TIpeAMETHBIC PE3YIHTATHI OCBOCHHUSI OCHOBHOU
00pa3oBaTeILHON IMTPOTPAMMBI CPEIHET0 00IIEero 00pa3oBaHUs

11.1

JleMoHCTpUpOBaTh Ha MpUMEpax pojib U MECTO  (U3UKHU
B (JOPMUPOBAHUU COBPEMEHHON HAyYHOU KapTUHBI MUPA, B Pa3BUTUH
COBPEMEHHOM TEXHUKHU U TEXHOJOTHM, B MPAKTUUECKOU IEATEIIbHOCTH
JI0JIeH, IEIOCTHOCTD U €IMHCTBO (PU3HUECKON KApTUHBI MUPA

11.2

Y4uThIBaTh rpaHUIlbl TPUMEHEHUS U3YYEHHBIX (PU3HUECKUX MOJCIICH:
TOYEYHBIN JICKTPUUECKUN 3apsl, siAepHas MOJENb aTOMa, HyKJIIOHHAs
MOJEJIb aTOMHOTO si/ipa IPU peiieHn GU3NIECKUX 3a71au

11.3

Pacno3naBath pusnueckue siBiaeHUs (MPOIECChl) U OOBSACHITH UX Ha
OCHOBE 3aKOHOB DJJEKTPOJMHAMHKA W  KBAHTOBOM  (DU3UKHU:
3JIEKTpUYECKasi MPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMTHOE  JIEMCTBUA  TOKAa,  B3aUMOJICUCTBME  MAarHuTOB,
AJEKTPOMArHUTHAsT UHAYKIUS, JEWCTBUE MArHUTHOTO TOJs Ha
OPOBOJHUK C TOKOM M JIBIDXKYIIUMCS 3apsll, AJIEKTPOMArHUTHBIE
KoJeOaHus U BOJIHBI, MPSMOJUHEWHOE pacCIpOCTPaHEHUE CBETA,
OTpaXEHHUE, MPEIIOMIICHHUE, uHrepdepeHIus, nudpaxuus
U TIOJISIpU3alnsl CBETa, TUCTIEPCHs CBeTa, (POTORIEKTpUUeCKUil 3 eKT
(boToaddekT), cBeTOBOE AaBICHHE, BO3HMKHOBEHHE JHHEHMYATOTO
CIIEKTpa aToMa BOJIOPOJA, €CTECTBEHHass M HCKYCCTBEHHas
PaIMOAKTUBHOCTD

11.4

OnuceiBaTh U3y4YEHHbIE CBOMCTBa BeHIECTBA  (3JIEKTPUUYECKUE,
MarHUTHbIE, ONITUYECKUE, FTEKTPUUECKYIO MPOBOJUMOCTD Pa3TUUYHBIX
Cped) U DIEKTPOMATHUTHBIE SIBIEHHUS (MPOLECCHI), MCIONb3Ys
dbu3uYecKre BEIMYMHBL: DJIEKTPUUYECKUN  3apsj, Ccujla TOKa,
AJEKTPUUYECKOE  HANpsDKEHUE, DJIEKTPUUYECKOE  COMPOTHUBIIEHUE,
pazHocTh noteHiumanos, J/C, pabota Toka, HHIYKIHS MarHUTHOIO
noyisi, cuna Awmmepa, cuia JlopeHna, WHAYKTUBHOCTH KAaTYIIIKH,
SHEPrusi IEKTPUUYECKOTO0 M MAarHUTHOTO TOJIEH, MepUuoj M 4YacToTa
KoJeOaHuil B K0yie0aTeIbHOM KOHTYPE, 3apsi/l U CUjla TOKa B Mpollecce
FapMOHUYECKHX  JJIEKTPOMAarHUTHBIX  KojeOaHuM,  (OKyCcHOE
paccTOsiHME U ONTUYEeCKash CUJia JIMH3BI; MPU OMUCAHUU MPABUIBHO
TpakToBaTh (DU3UYECKUN CMBICT HCHOJb3yEMbIX BEIMYUH, UX
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0o0o3HaUeHUI WU CAWHUIBI; YKa3bIBaATb @OpMYHBI, CBA3BIBAIOIIHNC
JaHHYIO (bHSquCKYIO BCIIMYMHY C JPpYTUMHU BCINYHMHAMUA

11.5

OnuchiBaTh U3yYEHHBIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, UCTIOJIb3Ys
dbu3uYeCcKre BEIUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBI M 4YacTOTa CBETa, SHEPrus U HUMIYJbC (POTOHA, MEPUOT
noyiypacriajia, SHEprus CBS3M AaTOMHBIX siA€p; IpU ONUCAHUU
NPaBUIBHO TPAKTOBATH (PU3UYECKHUI CMBICI UCTIONb3yEMbIX BEIUYMH,
uX 0003HAYEHHUSI U €JAUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIIUE
JTaHHYIO0 (DU3UYECKYIO BEIMYMHY C APYTUMH BETUYMHAMU, BHIYUCISATD
3HaYeHUe (HU3NUECKON BETUUNHBI

11.6

AHanu3upoBaTh (HU3MYECKUE TMPOLECChl U SBJICHUS, HCIOJIb3YS
dbu3ryeckue 3aKOHBI W TNPUHIUIBL 3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO W MapajuIeIbHOTO COCAWHEHHUS MPOBOIHUKOB,
3akoH J[>xoyns — JleHia, 3aK0H 2J€KTPOMArHUTHOW MHYKIIMH, 3aKOH
MPSMOJIMHEMHOTO PacIpOCTPAHECHUS CBETA, 3aKOHBI OTPAYKCHUS CBETA,
3aKOHBl  TPEIOMJICHUSI  CBE€Ta, YpPaBHEHHE  OWHINTEHHA JJIs
dbororddexra, 3aKOH COXpaHEHHS DJHEPrud, 3aKOH COXPaHEHHS
UMITyJIbCa, 3aKOH COXPaHEHHUs DJJIEKTPUUYECKOTO 3apsija, 3aKoH
COXpaHEHHMSI ~ MacCcoOBOrO  4HCJa, TNOCTylatel bopa, 3akoH
paauMOaKTUBHOIO pacmaga; TMpu 3TOM pas3iinyaTh CJIOBECHYIO
GbopMyIIMPOBKY 3aKOHA, €T0 MAaTEMATUUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHulibl, 00J1aCTH) MPUMEHUMOCTHU

11.7

OnpenensaTe HaAMpaBIeHUE BEKTOpPAa WHAYKIMM MArHUTHOIO ITOJS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIlepa u cuibl JIopeHia

11.8

CtpouThb ¥ ONHCHIBATH HM300paKEHHE, CO3JaBAeMOE IUIOCKHUM
3€pKajgoM, TOHKOM JTUH30U

11.9

BBINONHATH 3KCMIEPUMEHTHI 10 UCCIEAOBAHUIO (PU3UYECKUX SBICHUN
U MPOIECCOB C HUCMOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEpPECHUM;
npu 3ToM (HopMyIupoBaTh NpodIeMy (3a7ady) U TUIOTE3y YU4EOHOTO
SKCIEPUMEHTa,  coOUpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyn0BaHusl, TPOBOAUTH OMBIT U POPMYTUPOBATH BHIBOJIBI

11.10

OcyuiecTBIATh MPSIMbIE U KOCBEHHbIE HU3MEPEHUs (PU3NUECKUX
BEJIMYUH; TMPU STOM BBIOUpATh ONTUMAJBHBIA CIOCOO H3MEpPEHUs
U HCIOJB30BaTh HW3BECTHBIE METOABl OLUEHKH MOTPEIIHOCTEN
U3MEPEHUN

11.11

HCCHGI{OB&TB 3aBUCHUMOCTHU (1)I/I3I/I‘-IGCKI/IX BCJINMYHUH C UCITIOJIB30BAHUEM
IIPAMBIX HBMGPGHHﬁ; Inpyu 3TOM  KOHCTPYHUPOBATb  YCTAHOBKY,
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buUKCUpOBaTh PE3yJbTAaThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3UUYECKUX
BEJIMYUH B BUJI€ TaOIUIl U TpauKOB, IeJIaTh BHIBOJIBI MO PE3yJIbTaTaM
VCCIIEIOBAHUS

11.12

CoOmronate mpaBwia 0€30macHOro  TpyJda MpU  TPOBEACHUU
UCCIICIOBAaHU B paMKaxX Yd4eOHOTO JKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATEILCKON M MPOEKTHON JEATEITLHOCTH C MCTOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U Tab0paTOPHOTO 000PYAOBAHUS

11.13

Pemiats pacuetHsie 3a7auu ¢ SIBHO 3aJjaHHOM (DU3UUYECKON MOJIEIbIO,
UCIIONB3Yysd (PU3MUEeCKUe 3aKOHBI M TMPHUHIIMILI, HA OCHOBE aHallh3a
yCIOBHUSL 3aJladyd  BBIOMpATh (PU3NUECKYI0 MOJENb, BBIICIATh
dbu3uYeckre BEIMUYUHBI U (OPMYJIbI, HEOOXOJAUMBIE JIJIsl €€ PellICHHUs,
MPOBOJIUTH PACUETHI U OLIEHUBATH PEATLHOCTh MOJIYYEHHOTO 3HAUCHUS
bu3nUeCcKOr BEITUYHNHBI

11.14

Pemate  kadyecTBeHHbIE  3aJauyu:  BBICTPAMBATH  JIOTUYECKHU
HETPOTHUBOPEYMBYIO LEMOYKY PACCYKICHUN C ONOPOW HA U3yUEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS

11.15

Hcnonb3oBaTh Mpu pemieHud ydeOHBbIX 3a7ad COBPEMEHHBIE
UH()OpPMAIIMOHHBIE TEXHOJOTUU ISl TIOMCKA, CTPYKTYpPUPOBaHUS,
UHTEpIIpETAllU U TPEACTABICHUS Y4eOHON M HAyYHO-TIOMYJISIPHOU
uH(popMaLMK, MOJTYYEHHON U3 PA3IMYHBIX UCTOYHUKOB; KPUTHUUECKHU
aHAJIM3UPOBATh MOJYy4YaeMy0 HHPOPMaLUIO

11.16

OOBSCHATH TPUHITUIIBI JEUCTBUS MAIIUH, MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS HX OE€30MAaCHOTO MCIOJIb30BAHUS B
IMOBCEIHEBHOU KU3HU

11.17

[IpuBonuTh mpUMEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MPOILIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUHN

11.18

Hcnonb30BaTh TECOPETHUECKHE 3HAHMS 10 (PU3MKE B IOBCEIHEBHOMU
YKU3HU U151 o0ecTiedeHust 0€30MacHOCTH MPH 00paIlieHnH ¢ IpuoopaMu
U TEXHHUYCCKUMHU YCTPONCTBAMHU, JUISI COXPAHCHHUS 3IOPOBBS
U COOJIOJEHUS HOPM SKOJOTUYECKOTO TMOBEIACHUS B OKPYKAIOIICH

cpene

11.19

PabGotath B rpynme ¢ BBIIOJHEHUEM PA3IUYHBIX COIUANBHBIX POJIEH,
IJIaHUpOBaTh  pabOTy  TPYMNIbl, PalMOHAIBHO  PACHPEACIAThH
00SI3aHHOCTH ¥ IUJIAHUPOBATh JIESITEIBHOCTh B HECTaHJAPTHBIX
CUTyalUsIX, aJICKBAaTHO OLICHUBATH BKJAJ KaXXJIOr0 M3 YYAaCTHUKOB
TPYIIIbI B pEIICHUE paccMaTPUBAEMOU MPOOIEMBI
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HpOBepﬂeMLIe IJIEMEHTDI COACPKAHNA

Kon Kon [IpoBepsieMbIE JIIEMEHTHI COIEPHKAHUS
paszzmena | MpOBEPSEMOrO
AJIIEMEHTA
4 OJIEKTPOJIMHAMUKA
4.3 MATHUTHOE ITOJIE. 2JIEKTPOMAT'HUTHAA MHYKIINA

4.3.1 ITocTtostHHBIE MarHUTHL. B3anmMoaeiicTBHE HOCTOSHHBIX
MarHUTOB

4.3.2 MarautHoe moJsie. BeKTOp MAarHMTHOW HWHIYKIIUU.
[Mpunnun cynepno3uiuu. JIMHUM MAarHUTHOW WHTYKIIUH.
KapTrHa nuHMI1 MAarHUTHOW MHAYKIHWU HOJISI TOCTOSTHHBIX
MarHUTOB

433 MarauTtHOe 1oje NpoBOJHUKA ¢ TOKOM. KapTtuHa nuHui
noJisl JUYIMHHOTO NPSIMOTO TPOBOJHHMKAa M 3aMKHYTOTO
KOJIBLIEBOTO TPOBOJHMKA, KATYIIKU C TOKOM. OTBIT
Opcrena. BzanMoaeicTBrue NpoBOJHUKOB C TOKOM

4.3.4 Cuna AMmnepa, ee MOAYJIb U HAIIPABJIEHUE

4.3.5 Cwina Jlopenua, ee Monyinp M HampasieHue. [[BrxeHue
3apsSHKEHHOM YacTHUIBI B OJHOPOJHOM MAarHUTHOM TIOJIE.
Pa6ora cunsl Jlopenia

4.3.6 SIBIIeHUE 3IIEKTPOMATHUTHON UHIYKIUH

4.3.77 [ToTok BeKTOpa MarHUTHOW UHAYKIAN

4.3.8 OJIC mHaykuuu. 3aKOH 3JIEKTPOMAarHUTHOM WHIYKIUU
®apanes

43.9 BuxpeBoe anexrpuueckoe mnone. OJC wuHAYKIMU
B IPOBOJHHUKE,  JABWXKYIIEMCS  IOCTYyNaTEIbHO B
OJHOPOJTHOM MarHUTHOM I10JIe

4.3.10 [IpaBuno Jlenma

43.11 NunykTUBHOCTh.  SIBIIEHME  CaMOMHIYKIIUH. OJIC
CaMOMHAYKIUU

4.3.12 DHepruss MAarHUTHOTO T10JIS KATYIIKH C TOKOM

4.3.13 DIJIEKTPOMAarHuTHOE TOJIE

4.3.14 TexHudyeckne  yCTpOMCTBA: IOCTOSIHHBIE  MAarHMTBHI,

QJICKTPOMAIrHUTHEI, QJICKTPOABUIATCIIb, YCKOPHUTCIIN
QJICMCHTAPHBIX YaCTHILl, MHAYKIIMOHHAs I1CYb
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4.3.15

[IpakTuueckue padboTbl. M3ydeHwe MarHUTHOTO TOJIS
KaTyLIKU ¢ TOKOM. MccenenoBanue nercTBus MOCTOSHHOTO
MarHuTa Ha pamKy C TOKOM. HccienoBaHue sBIICeHUSA
3JIEKTPOMArHUTHON MHIYKIUU

KOJIEBAHNM A 11 BOJIHbI

5.1

MEXAHHWYECKHUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHHM A

5.1.1

KomneOarenpuag cucrema. CBoOomHBIE KOJEOaHUS.
I'apmonudeckue KOJICOaH M. ITepuon, yacToTa,
aMIUIUTYJa U pa3za KojaedaHu

5.12

[IpyXuHHBIN MaATHUK. MaTeMaTHYECKUI MassTHUK

5.1.3

YpaBHeHne FapMOHUYECKUX KOJIeOaHUM.
Kunemartnueckoe u JIMTHAMHUYECKOE OIMCaHUE
K0JIeOATEIHbHOTO IBHIKCHUS

5.14

[IpeBparienue sHEPrun MNPy rapMOHUYECKUX KOJICOAHUSX.
CBsi3p aMIUTUTYJbl KOJIEOAHUN HUCXOMHOW BEJIMYMHBI C
aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHUS

5.1.5

Koneb6arenbubiii KoHTYp. CBOOOHBIE 3IEKTPOMATrHUTHBIE
KoJeOaHus B MJCAIBHOM KO0JIEOATEIbHOM KOHTYPE.
Amnanorus MEXKITY MEXAaHUYECKUMH U
AJEKTpOMarHuTHBIMU Kosiebanusimu. @opmyna ToMmcona

5.1.6

3aKOH COXpaHEHHMS SHEPTUH B HACATLHOM KOJIe0aTeIbHOM
KOHTYpE

5.1.7

BriHyXk/eHHBIE MexaHmueckue Koiebanus. Pe3onHanc.
Pe3onancHas kpuBas. BeIHY I€HHBIE DJIEKTPOMArHUTHBIC
KOJICOaHMs.

5.1.8

IIepemennsiil Tok. CHHYCOMIABHBIA IEPEMEHHBIN TOK.

5.1.9

MomHocTh ~ TEPEeMEHHOTO  TOKa. AMIUIUTYAHOE
U JICHUCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA M HAIIPSIKEHUS

5.1.10

Tpancdopmarop. [IpousBoactso, nepenaya
U OTpeOJIeHUE AIEKTPUUYECKON SHEPTUU. JKOJIOTHUECKHE
PUCKA TpPU TPOU3BOACTBE IIIEKTPUUECKOW IHEPTUMU.
KynsTypa HCTIOJIb30BaHUS AIEKTPOIHEPTUHU B
MMOBCEHEBHOM KU3HU

5.1.11

TexHuyeckue ycTpoicTBa: ceiicMorpad, 3JIeKTPUUECKUMA
3BOHOK, JINHUH 3JIEKTpOIepeiayd
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5.1.12

[IpakTuueckue paboTel. HccnemoBanue 3aBUCUMOCTH
nepuojia MalblX KojeOaHuW Tpy3a Ha HUTH OT JJIMHBI
HUTHU U Macchl rpysa. MccnengoBanne nepeMeHHOTO TOKa B
L€ U3 ITOCIIENOBATENBHO COEAUHEHHBIX KOHIEHCATOPA,
KaTyLIKU U PE3UCTOpPa

52 MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1 MexaHu4yeckne BOJIHBI, YCJIOBHUSA PACIHPOCTPAHCHUS.
[Tepuon. CkopoCTh pacnupOCTpaHEHUS] W JIJIMHA BOJHBI.
[Tonepeunblie U TPOIOABHBIE BOTHBI

5.2.2 HNaTepdepeniius u nudpakiiys MEXaHUIECKUX BOJTH

523 3ByK. CkOpoCTh 3ByKa. ' poMKOCTb 3ByKa. BricoTa ToHa.
TeMmOp 3ByKa

524 ONEKTPOMarHuTHBIE  BOJHBL.  YCJIOBHUS  HM3JIyYEHHS
AJIEKTPOMATHUTHBIX ~ BOJH. B3auMHas  opueHTanus
BeKTOPOB E, B1 V B 371EKTpPOMarHuTHON BOJIHE B BAKYYME

5.2.5 CBolicTBa  3JIEKTPOMArHUTHBIX  BOJIH:  OTPa)KCHHUE,
pesIoMJICHHE, noJIsipy3aIus, mudpakius,
untepdepeniusi. CKOpocTh 3JIEKTPOMArHUTHBIX BOJH

5.2.6 [[lxama  3JEKTPOMAarHUTHBIX  BOJH.  lIpuMeHeHue
AJIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7 [TpuHUIMIIBI paAOCBI3U U TeNEBUACHU. Pagnonokanus.
DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPeIb

5.2.8 TexHu4yeckne yCTporuCcTBa: My3bIKAJIbHBIE HHCTPYMEHTHI,
yJIbTPa3BYKOBas JUArHOCTUKA B TEXHUKE U MEIUIIMHE,
panap, paJluoONpPUEMHUK, TEIEBU30pP, aHTEHHA, TeaedoH,
CBU-neun

53 OIITUKA

5.3.1 [IpssMmonuHeHOE pacpOCTpaHEHUE CBETA B OJJHOPOIHOM
cpene. JIyu cBera

532 OtpaxeHne  cBeTa. 3aKOHbl  OTPaXEHUsS  CBETA.
[TocTpoenune n300pakeHU B TIIIOCKOM 3€pKajie

533 [Ipenomnenne cBera. 3aKOHBI TMPEIOMIICHUS CBETA.
AOCONIOTHBIN MOKa3aTelNb MPEIOMICHUS

534 [Tonnoe BHyTpeHHee oTpaxkenue. IIpenenbHbI yron

MOJTHOTO BHYTPEHHETO OTPAKECHUS
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5.3.5 Hucnepcus ceeta. CIIOXKHBIN cocTaB Oeoro cBera. Lser

5.3.6 CoOwuparomue U pacceuBarolne JUH3bI. TOHKas JMH3A.
@DOKYCHOE PACCTOSIHUE M OINTHYECKass CHila TOHKOMN
auH3bl. [locTpoeHne u300pakeHUl B COOMpAOIINX U
pacceuBaromux JauH3ax. @Dopmysia TOHKON JIMH3BL
VBenuuenue, 1aBaeMoe JUH30M

5.3.7 [Ipenenbl n(pUMEHUMOCTH FT€OMETPUYECKON ONITUKHU

5.3.8 HNatepdepeniius cBera. KorepeHTHbIE  HCTOYHHUKH.
VYcnoBust HaOMIOAEHUS MaKCUMyMOB W MHHUMYMOB B
UHTEP(OEPEHIIMOHHON KapTUHE OT JABYX CHH(A3HBIX
KOT€PEHTHBIX UICTOYHHUKOB

5.3.9 Hudpakmusa ceta. udpakimmonHas pemeTka. Y CIOBUE
HAOJIFOICHNST TJIABHBIX MAaKCUMyMOB TIpH  I1aJICHUA
MOHOXPOMAaTHYECKOTO0 CBeTa Ha  JAUPPAKIHOHHYIO

peleTKy
5.3.10 [Tonmapu3zanus ceera
5.3.11 TexHuyeckue ycCTpoWCTBa: OYKM, Jiyma, (oroammapar,

MPOEKIIMOHHBIM  ammapar, MHMKpPOCKON,  TEJIECKOTI,
BOJIOKOHHAs  ONTHKA, JU(paKIMOHHAs  pEIIeTKa,
MOJISIPOU]T

5.3.12 [Ipaktnueckne  pabotel. M3MepeHume  mokazaTens
npenomiienus. VccnenoBanue CBONCTB M300pa)K€HUM B
nuH3ax. Habmonenue aucnepcuu cBeta

6 SJIEMEHTBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTU
6.1 ['pannnbl TPUMEHUMOCTH  KJIACCUYECKOM MEXAHUKHU.
[ToctynaTel T€OpUU OTHOCHUTEIBHOCTH: UHBAPUAHTHOCTD
MOAYJIE CKOPOCTHM CBETa B BakyyMe, MPUHIHUI
OTHOCHUTEIIbHOCTH DWHILITENHA
6.2 OTHOCUTENIBHOCTh  OJHOBPEMEHHOCTH.  3aMeJICHUE
BPEMEHH U COKpAIICHUE JTTUHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBsi3pb Macchl C 3HEpPruUel U UMITyJIbCOM CBOOOJHOMU
YacTHUI[bl. DHEPTHUsl MOKOSI CBOOOHOM YaCTULIbI
7 KBAHTOBASA ®U3UKA
7.1 SJIEMEHTBI KBAHTOBOM OIITUKN
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7.1.1 ®otonbl. Dopmyna [lnanka cBsi3u 3Heprun HOTOHA C €Er0
4acTOTOW. DHEPrusi U UMITYJIbC (POTOHA

7.1.2 OtkpeiTe u wucciuenoBanue ¢Gotoddpdexra. ONBITH
A.T". CroneroBa. 3akoHbl (hoTod(PdexTa

7.1.3 VYpaBuenue OuHiTeHa 151 poToddpdexra. «KpacHas
rpanuna» ¢porodddexra

7.1.4 JlaBnenue cBera. OnbrTel I1.H. JIeGenena

7.1.5 XHWMHUYECKOE IEUCTBHE CBETA

7.1.6 Texnuyeckue ycrpoiicTBa: GorornemMeHT, GOTONATUHUK,
coTHeYHas 6aTapesi, CBeTOIUO/T

7.2 CTPOEHUE ATOMA

7.2.1 Mogens aroma Tomcona. OmbeiTel Pesepdopaa mo
UCCJIEIOBAHUIO CTpOEHUs aToma. [lnaHeTapHass Mojenb
aToma

7.2.2 [Toctynatel bopa. WUznydyenne u noriomenue (HOTOHOB
Ipu TMEepexoJe aroMa C OJIHOTO YPOBHS DHEPTrUH
Ha Jpyroil. Buasl cnektpoB. CHEKTp YpOBHEW SHEPTHU
aToMa BOJOpOJa

7.2.3 ple CBOWCTBa wyactul. Bomael pne bpoitns.

Ty JTU3M. HNudpakuus

7.2.4 CnoHTaHHOE W BBIHYXJEHHOE U3JIy4YCHHUE. Y CTPOMCTBO
U IPUHIUI pabOTHI Jlazepa

7.2.5 TexHu4ecKue  yCTpPOWCTBA:  CIEKTPAJbHBIM  AHAIN3
(CHEKTPOCKOIT), Ja3ep, KBAHTOBBI KOMIBIOTEP

7.2.6 [Ipaktuueckue pabotel. HabmogeHue auHEHYATOrO
CIeKTpa

7.3 ATOMHOE AP0

7.3.1 Metoapl HaOMIOJEHUSI U PETUCTpallUU SJIEMEHTapHBIX
YaCTHI]

7.3.2 OtkpbiTue paguoakTuBHOCTU. OmbiThl Pezepdopna mo

ONPEIENIEHUI0 COCTaBa pPAJUOAKTUBHOIO U3ITyYEHHUS.
CgoiictBa anbda-, Oera-, raMma-usnydeHus. BnusHue
PaAMOAKTUBHOCTH Ha JKUBbIE OPTaHU3MBbI
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7.3.3 OTtkpeiTHE IPOTOHA M HEUTpOHA. HykImOHHAs MOIeIb siapa
I'eiizenOepra — MBanenko. 3apsa sapa. MaccoBoe 4HCIIO
sapa. M3oTomsl

7.3.4 Anbda-pacnaa. DIEKTPOHHBIH U TO3UTPOHHBIN OeTa-
pacnan. ['amMma-uzmydeHue. 3aKOH PaJUOAKTUBHOIO
pacmaja

7.3.5 DHeprus CBs3U HYKIIOHOB B sifipe. A nepHbie cuibl. Jledext
Macchl sipa

7.3.6 S nepnbie peakuuu. JleaeHue u CUHTE3 sIep

7.3.7 Anepusiit peaktop. Tepmosinepubiit cuntes. [Ipodiemsr 1
MEPCIEKTUBBI  SIIEPHON HDHEPTreTUKU. IKOJOTHUYECKUE
ACIIEKTHI SIZICPHOU SHEPTETUKHU

7.3.8 DneMeHTapHble  4YacTulbl.  OTKpBITHE  MO3WTPOHA.
DOyHIaMEHTAJIbHBIE B3aUMOJACHUCTBUSA

7.3.9 TexHuueckne yCTpoucTBa: JO3UMETP, kamepa BunbcoHa,
SIIEPHBIN peakTop, aToMHas Oomba

7.3.10 [IpakTuueckue pabotsl. VMcciaegoBanue TPEeKOB YacTHIL
(o roToBeIM oTOTrpadusimM)

OJIEMEHTBI ACTPOOU3UKA

8.1 Bun 3Be3mnoro wHeGa. CosBe3qusi, SpKUE 3BE3JbI,
MJIAHETHI, UX BUAUMOE ABUKECHUE

8.2 Conneunasa cucrema. IDmaHeTsl 3€MHOM  T'pYNIBIL.
[1naHeThI-TUTaHTBI U UX CITYTHUKH, KAPJIUKOBBIC IJIAHETHI.
Mautsie Tenna COTHEYHOW CUCTEMBI

8.3 Comune, @¢otochepa wu  armochepa. ComHeuyHas
AKTUBHOCTD

8.4 Hcrounuk sHeprun CosHIa U 3BE31]

8.5 3Be3/1bl, HMX OCHOBHBIE XapaKTEPHUCTUKHU: Macca,
CBETHUMOCTh, paJuyc, TeMIlepaTypa, UX B3aUMOCBSI3b.
JlnarpaMma «CIEKTPAJIBHBIA KJIAcC — CBETUMOCTbHY.
3Be31pl TJIABHOW MOCJIEAOBATEIIBHOCTUA. 3aBUCUMOCTD
«macca —  CBETHUMOCTBb»  JJii  3B€3J  TIJABHOU
MOCJIEIOBATEILHOCTH

8.6 BuyTtpennee CTPOEHHUE 3BE3/. CoBpeMeHHbIE

MPEICTABJICHUS O MMPOUCXOXKICHUU K 3BoJironnu CosHia
U 3Be3]1. DTanbl )KU3HU 3BE3]
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8.7

Mineunsin Ilyte — nama Tamaktuka. CnmpanbHas
CTpykTypa ['anakTuku, pacmpenesieHue 3Be3l, ras3a u
neutd. Ilomoxxenne u aBmkenue ComnHna B 'amakTuke.
[Inockas u chepudeckas moacucTeMsl ['anakTuKu

8.8

Twunbl ramakTuk. Paguoranaktuku U KBaszapbl. UepHbie
JIBIPBI B SIAPaX TAIAKTHUK

8.9

Bcenennas. Pacmupenue Bceenennoit. 3akon XaOo0ia.
Pa3beranue ranaktuk. Bospact u pagmyc Bcenennoii,
teopus  bompmoro  B3peiBa.  Mogens  «ropsiuen
Bcenennon». PennkroBoe nsinyuyenne

8.10

Macmtabnass ctpykrypa Bcenennoil. Meraranakruka.
Hepemennsie mpo0iaeMbl aCTPOHOMHH

AOKYMEHT NNOANUCAH
3/NIEKTPOHHOU NOANMUCHIO

CBEAEHUA O CEPTU®UKATE 30

CepTucpuxat 133397933100110045794213742499444592196809849454
Bnapneney Muxranesa BaneHTuHa MeTpoBHa

Hencraurened C 03.09.2025 no 03.09.2026
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