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®OenepanpHas paboyasi mporpamma 1o yuyeoHomy npeamery «Dusnkay (0a30BbIi
ypoBeHb) (mpeamerHas oOnacTth «EcTecTBeHHO-HAy4HBIE MPEIMETHDY) BKIIOYAET
MOSICHUTEIBHYIO 3aMHCKY, Coiep KaHne 00ydeHus, TUTAaHUPYEMbIE Pe3yIbTaThl OCBOCHUS
POrpamMMmbl 1o GU3HKE, TEeMATUIECKOE INTAHUPOBAHUE.

[TosicHuTenpHast 3amMCKa OTpakaeT OOIIMe IEeNW W 3aJladyd U3y4deHUs (PU3MKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEINOCHIIOK K €r0 HM3YyYEHHUI0 O00y4YarolUMHCH,
MECTO B CTPYKType Y4eOHOro IjiaHa, a TakXKe IMOAXOJbI K OTOOPY COAepKaHUs, K
OTIPE/ICIICHUIO TJIAHUPYEMBIX PE3yJIbTaTOB.

Copepxanne OOy4YeHHS pPACKpBIBAET COJEp)KATENbHBIE JIMHUWA, KOTOPHIC
npeayiaratoTcs JUisi 00s3aTeIbHOIO U3YUYEHHUS B Ka)XJOM KJIacC€ HAa YPOBHE CpPEIHETO
00111er0 00pa3oBaHUs.

[Inanupyemble pe3ynbTaThl OCBOEHHUS MPOTpaMMbI MO (DU3HKE BKIIOYAIOT
JUYHOCTHBIE, METallpeIMETHBIC PE3yJbTaThl 3a BECh IMEpUOa OOy4YeHHS Ha YpOBHE
cpeaHero o0IIero oopa3oBaHusl, a TaKKe MPEIMETHbIC JOCTHXKEHUSI 00yJaromerocs 3a
KKl o1 00y4YeHusl.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHS Ha YPOBHE CpeaHEro oOIero
oOpa3zoBaHusi pa3pabOTaHa Ha OCHOBE IMOJIOKEHWH M TpeOOBaHUW K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTenbHOM mporpammsl, npeactaBieHHsix B PI'OC COO, a
Takke ¢ ydu€tom ¢enepanbHONM pabodeil mporpaMMbl BOCHUTAHUS WM KOHLEHIIUU
npenojaBanus ydeOHoro mnpeamera «®Pusnka» B 00pa30BaTEIbHBIX OpraHU3alUIX
Poccutiickoii @eaepanyu, peann3yroNX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI.

Conepxanue mporpaMmbl 10  (GU3HKE HAMpaBiIeHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOUN KapTUHBI Mupa oOydarommxcs 10—11 kmaccoB nmpu oOydeHUN UX
¢u3uke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-ACSITEIBHOCTHOTO TMOAXO0a.
[Iporpamma mo ¢usuke coorBercTBYyeT TpeboBanusM PI'OC COO k muaHupyeMbIM
JUYHOCTHBIM, TPEAMETHBIM M METaNpeIMETHBIM pe3ysbTaTaM OOyYEeHHUs, a TaKkKe
YUYUTBIBAET HEOOXOJMMOCTh peaIu3allMd  MEXKIPEIMETHBIX CBsi3e  (U3UKU  C
€CTECTBEHHOHAYYHBIMU YY€OHBIMU MpeaMeTaMu. B Hell onpenemnsitoTcs OCHOBHBIC TIENH
u3ydeHus: (U3MKKM Ha YpOBHE CpeaHero ooOmiero oOpa3oBaHUs, IUIAHUPYEMbIe
pE3yNbTaThl OCBOCHUS Kypca GU3HUKHU: TUIHOCTHBIC, METAPEIMETHBIC, MPEMETHBIC (Ha
0a30BOM YpOBHE).

[Iporpamma mo ¢u3MKe BKIIOYACT: TJIAHUPYEMBIE PE3yIbTaThl OCBOCHHS Kypca
¢bu3uku Ha 6a30BOM YpOBHE, B TOM
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qHclie TPEeIMETHBIC Pe3yabTaThl MO TrojaM OOYYEHHUS;, COACpIKAHHE
yaeOHoro npeaMeTa « Du3nKay 1mo rojgaM oOydeHus.

[IporpamMma 1o ¢u3uKe MOKET OBITh HUCIIOJIb30BAHA YUUTEISIMU KaK OCHOBA JUIA
cocTaBlieHUs] cBoux paboumx mporpamm. [Ipm paspaborke paboueil mporpamMMmbl B
TEMaTUYECKOM IJIAHUPOBAHUU JIOJIKHBI OBITh YUTEHBI BO3MOKHOCTH HCIIOJIb30BaHUS
DIIEKTPOHHBIX (urpoBBIX) o0pa3oBaTeIbHBIX pecypcos, ABJISTFOLUXCS
y4eOHOMETOIMYECKUMHU MaTepuanaMu (MyJbTUMEIUUHBIE MPOrPaMMBbl, 3JIEKTPOHHBIE
YUEOHUKHM U 3a/JladyHUKH, DJIEKTPOHHbIE OMOJIMOTEKH, BHUPTyalbHbIE JIabOPATOpUH,
UTPOBBIE  MPOTPAMMBbI, KOJUICKIIMU IHU(PPOBBIX  00pa30BaTENbHBIX  PECYpPCOB),
peanu3yonUMi TUJAKTHYECKIE BO3MOKHOCTH MH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, COoJlep>KaHNne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIbCTBY 00 0Opa30BaHUU.

[IporpaMmma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO WHHUIMATUBY YUYHUTENEH U
IIPENOCTABISAET BO3MOKHOCTD JUUISl PEATIM3ALMH PA3JIMYHBIX METOJIUYECKUX MOAXO0I0B K
opraHnu3anuu oOydyeHus ¢GU3UKE TPU YCJIOBUU COXpaHEHUs oOO0s3aTebHOW YacTH
coJiepKaHus Kypca.

@du3nka Kak Hayka o HamOoJjee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyNasi B KauyeCTBE
y4eOHOro IpenMera B IIKOJIE, BHOCUT CYIIECTBEHHbBIH BKJIAJ B CUCTEMY 3HaHU 00
okpyxatomem wMupe. LlkonbHbIA Kypc (HU3MKHM — CHUCTEMOOOpPA3yrOIMN s
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, MOCKOJIbKY (PM3UUECKUE 3aKOHBI JIeXKaT B
OCHOBE TIPOIIECCOB M SBJICHHUM, H3y4aeMbIX XHUMHEH, Ouosioruei, Qu3nuecKou
reorpadueil U actpoHomueil. Mcnonb3oBaHWe M aKTUBHOE MPUMEHEHHE (PU3HMUECKUX
3HAHUW OIpeAeNsieT XapakTep U pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJIOTUH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJYYEHHMS HOBBIX MaTE€pHaJOB C
3aJlaHHBIMU CBOMCTBaMU W Jpyrux. M3ydeHuwe (pu3MKy BHOCUT OCHOBHOW BKJaJ B
(GopMUpOBaHHE  €CTECTBEHHO-HAYYHOM KapTUHbI Mupa 0Oydaromuxcs, B
dbopMHpoBaHUE YMEHUN MPUMEHATh HAYYHBIA METOJ MO3HAHUS MPH BBIMOIHEHUU UMU
y4eOHBIX UCCIICIOBAHUI.

B ocHOBY kypca pu3uku 17151 ypoBHS CpeAHET0 o01Iero o0pa3oBaHusl MOJOKEH P
U7ei, KOTOPbIE MOXKHO pacCCMaTpPUBATh KAK IPUHIIUIIBI €0 MOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISIETCS JIOTHYECKHU
3aBepUIEHHBIM, OH COACPXKHUT MaTepuan M3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEeil Matepuan Kypca Gpu3nku o0beTuHEH
BOKpYr (Qu3nueckux teopuil. Benymum B Kypce sABigercs (GOpMHpOBaHUE
NPENCTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuszaius MpeanonaraeT HMCHOJb30BaHUE
rYMaHUTapHOTO NOTeHIMaa (PU3NYECKON HayKH, OCMBICIIEHUE CBSI3U Pa3BUTUS (PU3UKU
C pa3BUTHEM OOIIECTBA, a TaKKe C MHPOBO33PEHUECKHMHU, HPABCTBEHHBIMHU U
HKOJIOTUYECKUMU TPOoOIeMaMu.
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Hoes npuxnaonou nanpaenennocmu. Kypc ¢usznku npeamnojaraeT 3HaKOMCTBO €
IIUPOKAM KPYTOM TEXHUYECKHX W TEXHOJOTHUYECKHUX MPUIOKEHUN U3YUCHHBIX TCOPUN
Y 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEACTBOM BBEICHUS YIEMEHTOB COAEP/KaHUS,
HOCBSIIEHHBIX HSKOJIOTMYECKUM IpOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbl C
pa3BUTHEM TEXHUKU U TEXHOJIOTHHM, a TakkKe 00CYXIEHHs MpoOJIEM PpaluOHAIBHOTO
IPUPOAONOIb30BAHUS U 3KOJIOTMUYECKON OE€30IIaCHOCTH.

Crep>KHEBBIMU 3JEMEHTaMH Kypca (U3MKH Ha YPOBHE CpPEIHEro oOIIero
oOpa3zoBaHus SBIAIOTCA (puanyeckue Teopud ((popmMupoBaHHE NPEACTABIECHUH O
CTPYKTyp€ MOCTPOCHUS (PU3UUYECKOW TEOpUH, PO (PyHIAMEHTAIBHBIX 3aKOHOB U
MPUHIIAIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPHUPOJAE, TPAHHUIAX MPUMEHHUMOCTHU
TEOpUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CHCTeMHO- e TETPHOCTHBIN TTOAXO0A B Kypce (U3HKU pealu3yeTcs MPEkKIAe BCEro
3a CuéT OpraHu3aIK SKCIIEPUMEHTAIBHON eATeTbHOCTH o0yuarommuxcs. st 6a3oBoro
YpOBHS  Kypca (U3UKM — ITO  HCHOJB30BAHHE  CHUCTEMBI  (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTOPHBIX PabOT, KOTOPBIE B IIpOrpamMMe TI0
busnKe 00beTMHEHBI B OOIIUHN CIIUCOK YYEHUYECKUX MPAKTUYECKUX padboT. Brinenenue
B YKa3aHHOM TepeyHe JJa0OpaTOpHBIX PabOT, MPOBOAMMBIX I KOHTPOJIS U OICHKH,
OCYIIECTBIISIETCSl yYaCTHUKAMU 00pa30oBaTEeNbHOTO MPOIecca UCXOs U3 0COOEHHOCTEH
TUTAHUPOBAHUS U OCHAIeHUs kabuneta ¢usuku. [Ipu sTomM obecrieunBaeTcst oBiIaieHUE
0OyJaronuMHUCss yMEHHUSIMH TPOBOJAWTh KOCBEHHBIC HW3MEPCHHS, WCCIICIOBAHUS
3aBUCUMOCTEN  (PU3WYECKUX BEIMYMH U TIOCTAHOBKY OMBITOB 1O TPOBEPKE
MIPEJIOKEHHBIX TUITOTES.

bonpuioe BHUMaHWE YIENSETCS PEUICHUI0 PAaCYETHBIX M KAaYECTBEHHBIX 3a]ad.
[Ipy sTOM 17151 pacy€THBIX 3a/ay MPUOPUTETOM SIBISIOTCS 3aJladyd C SIBHO 3aJaHHOM
bu3nueckoil  MOJENblO, MO3BOJISIIOUIME  MNPUMEHSITh  M3YYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTHM KaK M3 OJHOI0 pazjena Kypca, TaK U UHTETPUPYS 3HAHMS U3 Pa3HbIX
paznenoB. [ KaueCTBEHHBIX 3a/lady MPUOPUTETOM SIBISIOTCS 3aJaHUsl HA OObSICHEHHE
NpOTEKaHUsl (PU3NYECKUX SIBJICHUIN M MPOIIECCOB B OKPYKaOIIEH >KU3HH, TpeOyrolne
BbIOOpa (hU3HUECKON MOJENHN JUI CUTYallUU MTPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO k MaTepHanbHO-TEXHHUYECKOMY
oOecrieueHni0 y4eOHOro mporecca 0a30BbIi YpOBEHb Kypca (U3UKM Ha YpOBHE
cpemHero obmero o6pa3oBaHus JOHKEH U3y4aThCs B YCIOBUSAX MPEIMETHOTO KaOMHETa
GU3MKK WM B YCIOBUSX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB E€CTECTBEHHO-
Hay4yHOro HuKja. B kabuHeTe (QU3MKU JOKHO OBITH HEOOXOAMMOE JabopaTopHOE
o0opy0BaHUE ISl BBIMOJHEHUS YKa3aHHBIX B IMporpamMMme mo (U3MKE YYEHUUYECKUX
IPAKTHYECKUX pabOT U AEMOHCTPALlMOHHOE 000pYyI0BaHUE.

JlemoHCTpaninoHHoe 00opyaoBaHue (POpMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM
MUHUMAJIbHON JOCTaTOYHOCTH M OOECNeYMBAET TOCTAHOBKY IIEPEYUCICHHBIX B
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nporpamMme Mo (U3MKE KITIOYEBBIX JIEMOHCTpAlUid [Jisi MCCIEJOBAaHUS M3y4aeMbIX
SBJIGHUN U TPOIIECCOB, SMIMPUUECKUX U (PYyHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKHX
IIPUMECHEHUM.

JlabopaTopHoe o00OpynOBaHME I YYCHUYECKUX  MPAKTUYECKHX  paboT
dbopMupyeTcs B BUJIE TEMAaTUHYECKUX KOMIUIEKTOB M 00ecreunBaeTcs B pacyére OJTHOTO
KOMILJIEKTa Ha JBYyX oOydarommxcs. TemaTudeckue KOMIUIEKTBI JIabopaTOpHOIO
o0opy/noBaHUsl JODKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM HCIOJIb30BaHUU
aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM
B BHJIC ITU(POBHIX JIAOOPATOPHUIA.

OCHOBHBIMM LIENSIMA  M3Y4YeHUS (QU3UKKM B 0OlEM OOpa3oBaHUU SBISIOTCA:

(opMupoBaHUE UHTEPECA U CTPEMIICHHUSI O0YUAIOIIUXCS K HAYYHOMY U3YUYEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEICTABICHUNA O HAYYHOM METOJE MO3HAaHUs U (POPMUPOBAHUE

HCCJIEIOBATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SBJICHUSIM; (POPMHUPOBAHKE HAYIHOTO

MHPOBO33pPEHHUS KaK PEe3yJIbTaTa U3yueHUs OCHOB
CTpPOCHUS MaTepuu U (yHIAMEHTAIbHBIX 3aKOHOB (M3HUKHU; (HOPMUPOBAHHE YMEHUMN

OOBSCHSTH SIBJICHUS C HCTIOJIb30BAHUEM (PU3UUECKHIX
3HaHUH ¥ HAYYHBIX JOKA3aTeNIbCTB; (OPMUPOBAHUE MIPEACTABICHUNA O POIU DUBHKHU IS
Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHH.

JlocTikeHre JTHX 1efield O0eCredyrBaeTCsl pelIeHHUEM CIeAYIOMMUX 3a7ad B
nmporiecce M3y4eHuss Kypca (U3UKH Ha YpOBHE CpeaHero oOliiero oOpa3oBaHMUS:
NpUOOPETEHNE CUCTEMBbI 3HAHUM 00 OOMUX (PU3NUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAaX,
TEOPHsSIX, BKIIIOYAT MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, DJIEKTPOJNHAMUKY, KBAHTOBYIO
(GU3HUKY M DJIEMEHTBI acTpOoPU3UKH; (HOPMUPOBAHUE YMECHUNA MPUMEHSITHh TCOPETUICCKUE
3HAHUS 111 OObSICHEHUS
GU3NYECKUX SBJICHWA B TMPUPOAE W IS TPUHATHAS TPAKTUYECKHX PEIICHUA B
MOBCEHEBHON KW3HU, OCBOCHHUE CIOCOOOB PEIICHUS pa3IUYHBIX 3a7ad C SBHO
3alaHHOW  (DU3MYECKON MOJENbl0, 3a1ad, MOAPa3yMEBAIOIINX CaMOCTOSTEILHOE
co3manue (PuU3MYECKOW MOJenM, aJCKBATHOW YCJIOBHUSIM 3aJa4yd; [MOHUMaHUE
(bU3MYECKUX OCHOB U MIPUHIIUIIOB JIEHCTBUSI TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHUX TMPOIECCOB, WX BIMSHUS HA OKPYXKAIOUIYyI0 Cpely; OBJIAJICHUC

METOJIaMH CaMOCTOSITEIIBHOTO TNIAHUPOBAHUS U TIPOBEICHUS
(GU3MYECKUX SKCIICPUMEHTOB, aHAIM3a U HWHTEPIIPETAIIMU MH(POPMAIIMH, OTPEICICHUS
JIOCTOBEPHOCTH TIOJIYYCHHOTO Pe3yJbTaTa; CO3[aHWE YCIOBHM IS Pa3BUTHS YMEHUUN
MIPOEKTHO-UCCIIE0BATENbCKOM,

TBOPYECKOU IEATENBHOCTH.

Ha wusyuenune ¢usuku (0a30BbIi ypOBEHb) Ha YpOBHE CpPEIHEro OOIIero
obpazoBanusi otBoauTCs 136 yacoB: B 10 kmacce — 68 yacoB (2 waca B Hemenio), B 11
KJ1acce — 68 4acoB (2 yaca B HEJIEIIO).
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[Ipenyaraempiii B mporpamMme 1o (u3MKE TMepedyeHb JabOpaTOpHBIX U
MPAKTUYECKUX pabdOT SABISAETCS PEKOMEHJOBAaHHBIM, YYHUTENIb JIEaeT  BBIOOD
npoBeleHHusl JabopaTOpHBIX pabOT M ONBITOB C Y4E€TOM  HMHAUBUAYaIbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.

JItobast paGoyas mporpaMma JOJKHA MOJIHOCTHIO BKJIIOYATh B ceOsl COIEp:KaHUE
JTAHHOM MPOTpaMMBbl IO (PU3HUKE.

B otnenpHbIX ciayyasx Kypc GU3MKK 0a30BOT0 YPOBHS MOXKET MU3y4aThbCs B 00bEME
204 4aca 3a nBa roaa ooyudenus (3 4 B Hegento B 10 u 11 kmaccax). B satom ciydae
YBEIIMYMBACTCA HE MeHee 4eM 10 20 4 pe3epBHOE BpPEMs, KOTOPOE HCHOJIb3YETCS
yuuTeNieM JJiS W3Y4YEHHUs BONPOCOB, TECHO CBA3AHHBIX C BBIOpaHHBIM MpoQuiIeM
oOyJeHMsI, M yBeIUIMBaeTCs y4ueOHas Harpys3ka, OTBOJMMAas Ha HW3y4eHHUE MEXaHUKH,
MOJICKYJIIpHOM ~ (U3UKM UM DJIEKTPOJMHAMUKH, 32 CUYET pACHIMPEHHs] YHCIa
7abopaTOpHBIX  pabOT  HCCIEOBATENBCKOTO  XapakTepa U YPOKOB  pEIICHUs
KaueCTBEHHBIX M PACUETHBIX 3a71a4.

COAEPKAHUE OBYUYEHMUSA

10 KVIACC Pa3zgen 1. ®usuka 1 MeTOAbI HAYYHOI'0 IO3HAHUA

®u3uka — Hayka o mpupose. HayuHnble MeTObI MO3HAHUS OKPYIKAOIIETO MUPA.
Ponp skcnepuMeHTa M TEOpUM B MPOLECCE MO3HAHUS MPUPOABL. DKCHEPUMEHT B
buzuke.

MopenupoBanue (QU3NYECKUX SBJICHUM W mporeccoB. HaydHble TUIOTE3bI.
dusnueckue 3aK0HbI U TEOpUHU. I'paHuLIbl IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHSI.

Ponb u mecTo ¢pusnku B OpMUPOBAHUU COBPEMEHHOM HAYUHOW KapTUHBI MUpa, B
IIPAKTUYECKOMN AEATEIBHOCTH JIOEH.

Jlemoncmpayuu

AHanoroBble ¥ IU(PPOBBIE U3MEPUTETBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe ABWKEHHE. OTHOCHTENBHOCTh MEXAHWYECKOTO  JIBHIKECHMS.
Cuctema otcu€ra. TpaekTopusi.

Ilepemenienue, CKOpPOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepUaJIbHON TOYKH, UX IIPOEKIMU HA OCU CUCTEMBI KoopAauHaT. CloxxeHune
IIEPEMEILIEHUM U CIIO)KEHHE CKOPOCTEM.

PaBHOMepHOE u PABHOYCKOPEHHOE NPSIMOJIMHENHOE JIBUKCHUE.

['paduku 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUS, yTH U MIEPEMEILICHUS
MaTepUaJIbHOU TOYKH OT BPEMEHH.
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CBoOoHOE nazieHue. Y cCKopeHue CBOOOIHOTO MaICHUsI.

Kpusonunennoe newxeHue. [[BMokeHUE MATEPUAIBHOU TOYKH IO OKPYKHOCTU C
IIOCTOSIHHOM T10 MOAYJII0 CKOPOCTBIO. YTJIOBAsi CKOPOCTb, JIMHEHHAasA CKOpocTh. Ilepuon
¥ yactoTta oOpamieHus. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

TexHUUeCcKue yCTpOMCTBA M MPAKTUYECKOE NMPHUMEHEHHE: CIIMIOMETD, IBHKCHHE
CHapsI0B, LICTIHBIE U PEMEHHBIE IIEPEIaYN.

Jlemoncmpayuu

Mopnenp cucTeMbl OTCYETA, WIUIFOCTPALMS KHHEMAaTUYECKUX XapaKTEPUCTHUK
JBUKCHUSL.

[IpeoOpa3oBaHre ABMKEHUN C UCIIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B PaA3pEKEHHOM IIPOCTPAHCTBE.

HaGmtonenue pABMXKEHHS Tena, OpOLIEHHOTO IO YIJOM K TOPHU3OHTY H
TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaCHHUSL.

Hanpasnenue ckOpoCcTu Ipu ABMKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yuyenne HEPaBHOMEpPHOIO [BM)KEHHUSA C LEJIbI0 OINpENETICHUs MIHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLICHUS MEXAY IyTSAMH, HIPOUICHHBIMH TEJIOM 3a
IIOCJIEA0BATENBHBIE PABHBIE IPOMEKYTKH BPEMEHH ITPU PABHOYCKOPEHHOM JIBUKEHUH C
HAa4YaJIbHOW CKOPOCTBHIO, PABHOW HYJIIO.

N3ydenune nBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenune aBuKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpuaiun orHocutensHOCTH ['anmuiies. Ilepsoiii 3akoH HeroroHa. MHepunanbHbie
CHUCTEMBI OTCYETA.

Macca Ttena. Cuina. Ipunmun cynepniosuuuu cui. Bropoit 3akon HerotoHa st
MaTepuagbHOU TOUKU. Tpernil 3akoH HproToHa 111 MarepuaabHbIX TOYEK.

3akoH BceMUpHOTO TAroTeHus. Cuna tspkecTu. IlepBas kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Bunbl TpeHus (Iokosi, ckoyibkeHus, kadeHusi). Cuna Tpenus. Cyxoe
Tpenue. Cuiia TpeHHsI CKOJIbKEHUS U cuia TpeHus nokos. Koapdunuent tpenns. Cuna
CONIPOTHBJIEHUS IIPU JBWKEHUH TeNa B KUAKOCTH WJIU Tas3e.

[ToctynaTensHoe U BpalateabHOE ABMKEHHE aOCOTIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTENIBHO OCU BpaieHus. [lnedo cumnbl. ¥YcenoBus paBHOBeECHs
TBEPAOIO TEA.
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TexHuueckue ycTpoilcTBa U MPAKTUUECKOE MPUMEHEHHE: TIOIITUITHUKH, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBneHue MHEPILIHH.

CpaBHeHME MacC B3aUMOACHCTBYIOIINX TEN.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CrioxeHue Cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMALIIH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMaICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

VYcaoBus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBeECHS.
Yyenuueckuii sxcnepumenm, rabopamopHule pabomsi zyuenue

JBUKEHUS OpyCKa 10 HAKJIOHHOW MJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHUJI YINPYTOCTH, BO3HUKAIOIIUX B TIPYKHHE H
pE3MHOBOM 00pa3iie, OT uX Jedopmariuu.

Hccnenosanue ycioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3akoHbl COXpaAHEHUA 6 MEXAHUKE

NMnynbc MaTepralibHOM TOYKH (Te€da), CUCTEMbl MaTepHANIbHBIX To4eK. Mmmyibe
CWIBl W H3MEHEHUE HMIIyJIbca Tejld. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
JIBUKCHUE.

Pabota cuibl. MOIHOCTH CUJIBL.

Kunernueckass  sHeprus MaTepUaIbHOW  TOYKH. Teopema 00

W3MEHEHUHU KHHETUYECKON YHEPIUH.

[TorennmanbHas sHeprud. lloTeHuuanbHas 3HEpPrUs ynpyro JaeGopMHUpOBaAHHOM
npyxuHbl. [loTeHanbHas sHeprus Teja BOJIM3H MOBEPXHOCTU 3eMITH.

[ToTeHnmanbHble W HEMOTEHIMaNbHbIE CUJbl. CBS3b Pa0dOThl HEMOTEHLMAIBHBIX
CWJI C HU3MEHEHHMEM MEXAaHUYECKOW DSHEPrMU CHUCTEMBI Tell. 3aKOH COXPaHEHHUS
MEXaHUYECKON DHEPIUHU.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckue yCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOIED,
IIPYKUHHBIM TUCTOJIET, IBUKEHUE PAKET.
Llemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexon moTeHLIMAIBHON YHEPTUH B KHHETUYECKYIO M OOPaTHO.
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Yuenuueckuii sxcnepumenm, 1abopamopHule pabomawl
N3ydenune abCOIIOTHO HEYNIPYTOTo yAapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MAasiITHUKOB.

HccnenoBanue cBA3M paOOTHI CHJIBI C U3MEHEHHUEM MEXaHMUYECKOH SHEpruu Tena
Ha [IPUMEpE PACTSKEHHS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJgiekyasipuasi usnka u repMmoauHamMuka Tema
1. OcHo8bl MONEKYNAPHO-KUHEMUYUECKOUl meopuu

OCHOBHBIE TIOJOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUM W HMX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. JAuddysus. Xapakrep ABMKEHHS U
B3aMMOJICUCTBHS YacTULl BEUIECTBA. MOJENN CTPOCHHMsI ra30B, KHJIKOCTEW M TBEPIBIX
Te1 U OOBSICHEHHE CBOICTB BEILIECTBA HAa OCHOBE 3THX Mojenei. Macca u pazmepsl
moutekyJsl. KonnuaectBo Bemectsa. [loctostHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa m e€ wusmepenue. lllkama temmepatyp
Llenbcus.

Mopnenp naeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-KMHETHYECKOU
TEOPUH UJCATBHOrO ra3a. AOCONIOTHAs TEMIIEpaTypa Kak Mepa CpeHEN KHHETUYECKON
SHEPrUM TEIJIOBOrO ABMKEHUS yacTull rasza. [lIkana remneparyp KensBuna. ['a3oBbie
3aKkoHbI. Y paBHeHue MenaeneeBa—Kianenpona. 3akon JlansTona. M3omponeccsl B
UJI€aIbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BellecTBa. I paduueckoe npeactaBiecHue
U30MPOLIECCOB: U30TEPMa, U30X0pa, H300apa.

TexHuyeckue yCTporuCTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapomeTp.
Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOLINE JAUCKPETHOE CTPOEHHUE BelIecTBa, poTorpapuu MoJIEKyl
OPTaHUYECKUX COCTUHEHUN.

OmnbrTel 10 U Gy3UN KUIKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OMnBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOICHCTBHSI.
Monens, WIUTFOCTpUPYIOLIAs MPUPOTY JaBJICHHs ra3a Ha CTEHKH COCY/Ia.

OHBITLI, WINTIOCTPpUPYHOOIUEC YpPaBHCHHC COCTOAHUA nacaabHOTO rasa,
H30ITPOLECCCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl
Omnpenenenre Macchl BO3AyXa B KJIIACCHOW KOMHATe Ha OCHOBE U3MEPEHUN 00bEMa
KOMHAThI, IJABJICHUS U TEMIIEpATyphl BO3AyXa B HEl.

HccnenoBanue 3aBUCUMOCTH MCKAY IMapaMCTpaMn COCTOSAHUA PA3PCIKCHHOIO Ira3a.

Tema 2. Ocnosvl mepmoouHamMuKu

10
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TepmonuHamuueckass  cucrema.  BHyTpeHHsA JHEpPrus

TEPMOJIMHAMUYECKON CUCTEMBI U CLIOCOOBI €€ M3MeHeHUs. KonnuecTBO TEeNIOThI U
pabota. BHyTpeHHss 3HEPrUsl OJHOATOMHOI'0 UI€AJIbHOTO ra3za. Buipl Temonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIUS, U3IyUEHHE. Y IeTIbHAS TEMIOEMKOCTD BEIIECTBA.
KonuyecTBo TEIIOTHI Mpu TEronepeaaye.

[Tonsitue 006 aguabatHoM mpoiiecce. [lepBblit 3akoH TepMoauHaMuKu. [Ipumenenue
NIEPBOT0 3aKOHA TEPMOJIMHAMUKH K H3ompoleccaM. I'paduueckas uHTepripeTanus
paboThI raza.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TeroBble MamuHbl. [IpuHIUTIBL ASHCTBUS TEIIOBBIX MamuH. [IpeoOpa3zoBanus
PHEPruM B TEIUIOBBIX MamuHax. KoadduiumeHnt monae3Horo AeicTBUSA TEIIOBOM
MamuHbl. [ukn KapHo u ero ko3 @UIMEHT MOJIE3HOro NEUCTBHS. DKOJOTUYECKUE
po0JIEMBbI TEIJIOIHEPTETHKU.

TexHruecKkue ycTpoicTBa M MPAKTHUYECKOE MPUMEHEHUE: JBUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEH HHEPruu Tejaa MpU COBEPIICHUH PaldOThI: BBUIET MPOOKH
u3 OyTBUIKK TIOJ JCHCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3¢pupa B JaTyHHOU TpyOKe
nyTéM TpeHus (BUI€OAEMOHCTpaLus).

M3meHeHre BHyTpeHHEH 3Hepruu (TeMiiepatypbl) Teja npu Terionepeaaye.

OnbIT M0 aAabaTHOMY PaCHTUPEHUIO BO3/TyXa (OMBIT C BO3IYIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENsl BHYTPEHHETO CrOpaHUs, PEaKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Azpecammnvie cocmosanun éeujecmea. Pazoevie nepexoonvl
[TapooOpazoBanue u konaeHcauus. Mcnapenue u kuneHue. AGCOIOTHAS U
OTHOCHUTENBbHAS BJIAXHOCTb BO3ayXxa.  HachlmeHHbIN nap. YnuenbHas
TEIJI0Ta MapooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbI KUIIEHHS OT JaBJICHUSI.
TBépnoe Teno. Kpucramimueckue u aMmopdHbie Tesa. AHU30TPOIUS CBOWCTB
KPUCTAJIOB. Kunkue Kkpuctaiibl. COBpeMEHHBIE Marepuansl. [limaBnenue
U KpUCTaJUIM3alMs. Y JenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHue TeroBoro danaHca.
TexHrueckue ycTpoicTBa U MPaKTUUYECKOE MPUMEHEHUE: TUTPOMETP U

INCUXPOMETP, KAJTOPHUMETP, TCXHOJIOTHH IIOJTYUYCHHA COBPEMCHHBIX MaTCpHaioB, B TOM
YUCJIC HAHOMATCPHUaJI0B, 1 HAHOTCXHOJIOT'NH.

11



OenepanbHas padouas nmporpamMma | @usuka. 10—11 knaccel (6a30BbIi ypOBEHB)

Jlemoncmpayuu
CBoiicTBa HACHIIIICHHBIX TTAPOB.
Kunenue npu moHW>XKeHHOM J1aBJICHUMU.
CnocoObl U3MEPEeHUS BIAXKHOCTH.
HaOmronenne HarpeBaHus W IUIABJICHHUS]  KPUCTAUIMYECKOTO  BEIIECTBA.
JleMoHcTpalusi KpucTasioB.

Yuenuueckuii saxcnepumenm, nabopamopuvie padbomul
N3MepeHne 0THOCUTENBLHON BIa)KHOCTU BO3AYXa.

Paznen 4. daekrpoaunamuka Tema
1. dnekmpocmamuka

DIIeKTpU3almsl Tel. DJIEKTPUUYECKUN 3apsan. [[Ba BHIA SJIEKTPUUYECKUX 3apsiioB.
[IpoBOAHUKH, NUAIIEKTPUKA U MOJYIPOBOJHUKHU. 3aKOH COXPAHEHUS BJIECKTPUUECKOTO
3apsna.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodedHbId 3IEKTPUUYECKUN 3apsil.
Onekrpudeckoe  mone.  Hampsok€HHOCTH — dyekTpudeckoro  moiid.  [IpuHimun
CYHEPHO3ULINH JICKTPUUECKUX oM. JINHUN HANPSKEHHOCTH 3JIEKTPUUECKOTO TOJIS.

PabGoTta cun anexktpocratudyeckoro moisia. Ilotenmuan. Pa3sHOCTh MOTEHIMATIOB.
[IpoBOAHUKM ¥ JUPJEKTPUKKA B DJJEKTpocTaThuueckoM moJie. Jludnexkrpuueckas
MPOHULIAEMOCTb.

DnekTpo€MKOCTh. KoHaeHcaTop. ONEKTPOEMKOCTh IUIOCKOrO KOHJIEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATopa.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE:  DJIEKTPOCKOI,
NEKTPOMETP,  DJCKTpOCTaTHUecKas  3aluTa, 3a3eMJIEHHE  DJIEKTPONpHOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN allapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS SJIEKTPOMETPA.

BzanmopencTBre HaA3IEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEJ.

[TpoBOJHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMAIIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOIIAAM IUIACTHH,
PACCTOSIHUSI MEXKIAY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Yuenuueckuii skcnepumenm, n1abopamopmvie padbomul
N3mepenue 31eKTpoEMKOCTH KOHAEH CaTOpa.

12
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Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DIIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS AJICKTPUUECKOro ToKa. McTounuku
Toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa [i71s1 ydacTKa 1ernu.

DJIEKTPUYECKOE  COMPOTUBICHUE.  YJIEIbHOE  CONPOTHUBIICHUE  BELIECTBA.
[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

Pabota BJIEKTPUUECKOTO TOKa. 3akoH Jxoynsa—Jlenna. MOIIHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIXKYIAsi CHJIa U BHYTPEHHEE CONPOTHBIECHUE MCTOYHMKA TOKA. 3aKOH
OmMa 117151 TOJTHOM (3aMKHYTOM ) A1eKTpudeckoil rienu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAs! MPOBOJUMOCTh TBEPJBIX METAILIOB. 3aBUCHUMOCTb COINPOTUBIICHUS
METAJJIOB OT TEMIIEPATYpPbl. CBEPXIPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonynpoBoauuku. CoOCTBEHHAss U TPUMECHAS MPOBOJUMOCTD MOJIYITPOBOTHUKOB.
CoiictBa p—n-niepexoja. [1oaynpoBoAHUKOBBIE TPUOOPHI.

DIJIEKTpUYECKHM  TOK B pacTBopax M  pacijaBax  AJIEKTPOJIUTOB.
DNEeKTpoauTHYECKas: AUCCOUALUs. IIEKTPOIH3.

DJNeKTpU4eCKui TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOATENBHBIN pa3psia.
Mounus. [1na3ma.

TexHudeckre yCTpOMCTBa U MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOYHUKU TOKa, AJIEKTPOHATPEBATEIbHBIC MTPUOOPHI, ITEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP  COMPOTUBJICHUS, BAKyYyMHBIA JHON, TEPMHUCTOPHI U
(boTOpE3UCTOPHI, OIYIPOBOJHUKOBBIN AHO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenure cuiibl TOKa U HAPSIAKECHUS.

3aBUCHUMOCTh  CONPOTHUBIICHUS [MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
MIJIONIAY TTONIEPEUYHOr0 CEUCHUS U MaTepuara.

CmenianHoe CoeIMHEHUE MTPOBOAHUKOB.

[IpsiMmoe  u3MepeHue  DIEKTPOABMKYIIEH  cuibl. KoOpoTkoe  3aMbIKaHHWE
rajJbBaHUYECKOTO JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

NckpoBoil pa3psa U IpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yyuenuueckuii sxcnepumenm, nabopamopusie pabomul NU3ydenue
CMEIIAHHOT'O COEIMHEHUS PE3UCTOPOB.

I/ISMepCHI/IG BJICKTpOI[BI/I}KYHIeﬁ CHJIbl HCTOYHHMKAa TOKa MW €ro BHYTPCHHCIO
COITPOTHUBJICHHUA.
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Habmronenue anexTposusa.

MexnpeaMeTHbIE CBSI3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce oCyIIeCTBIsSETCS € yUETOM
COJIepKaTeIbHBIX MEXIPEIMETHBIX CBSA3EH C KypcaMH MaTEeMaTHKH, OMOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nousimusi, CBA3aHHBIE C MW3YYEHHUEM METOJOB HAYyYHOTO
MO3HAHMS: SIBJICHHUE, HAYYHBIH (DakT, runoresa, Gpusnueckas BeIUYHHA, 3aKOH, TEOPUS,
HaO0JI0ICHHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penieHUEe CUCTEMbl ypaBHEHUU, JNUHEHHas (yHKuus, napadoia,
runep6osa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbI M UX
IIPOEKIMHU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: MexaHuueckoe ABWMIKEHHE B KUBOW mpupojae, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OpPraHU3MOB (BHIbI TEIUIONEpEaayun, TEIIOBOE PAaBHOBECHE),
ANEKTPUYECKHUE SBJICHUS B )KUBOW MIPUPOJE.

Xumus: IHACKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJIAPHAs Macca, TEIJIOBBIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEH W Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJIOB, AIEKTPOIUTHYECKAs AUCCOLMALINS, FalbBaHUKA.

l'eocpagpusa: BnaxXxHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeodpazoBaHue ABMXKEHUN C MCIIOJNB30BAHMEM MEXAaHU3MOB, YUET
TPEHUS! B TEXHHUKE, MOAIIUITHUKHU, WCIOJb30BAHUE 3aKOHA COXPAHEHMSI UMITYJIbCa B
TEeXHUKE (pakera, BOJOMET M JpYrue), ABUTaTeidb BHYTPEHHETO CropaHus, mapoBas
TypOuHa, OBITOBOW  XOJOJWJIBHUK, KOHAMIIMOHEP, TEXHOJIOTUHM  TOJy4YEHUS
COBPEMEHHBIX MAaTepUajioB, B TOM 4YHUCJIE HAHOMATE€pPUAIOB, M HAHOTEXHOJIOTHH,
3JIEKTPOCTATUYECKasl 3allliTa, 3a3€MIICHHUE 3JIEKTPONpHUOOpPOB, KCEPOKC, CTPYHHBIN
OPUHTEP, DJIEKTPOHArpEeBaTENbHBIE MPUOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajibBaHUKA.

11 KJIACC Pa3nea 4. JjIeKTPOAMHAMUKA

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

IlocTtosinHble MaruuThl. B3ammojaencTBHE MNOCTOSHHBIX MAarHuToB. MarumTHOE
nosje. Bekrop MarHMTHOW WMHAyKUWH. [IpUHOUI Cyneprno3suuuy MarHUTHBIX MOJIEH.
Jluaum MarHuTHOW WHAYKIUU. KapThuHa JWMHUA MarHUTHOM WHIYKIUMU —TMOJIA
MMOCTOSIHHBIX MAarHUTOB.

MarauTHoe 1oje NpoBOAHUKA C TOKOM. KapTMHa JMHUN MHAYKUIMU MarHUTHOTO
MoJisi JUIMHHOTO TMPSIMOIO0 TPOBOAHMKA W 3aMKHYTOIO KOJIBIIEBOTO MPOBOJIHUKA,
KaTyIIKU ¢ TokoM. OnbIT Dpcrena. B3anmoeiicTBue NPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.
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Cuna JlopeHua, e€ MOAyib U HalpaBieHue. JIBUKeHHE 3apsDKEHHOM 4acThLbl B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuitel Jlopenua.

SABneHue 3eKTPOMarHuTHOW MHAYKIMU. [I0TOK BEKTOpa MarHUTHON WHTYKIIHH.
DJIEKTPOJIBIKYIIAS CHJIAa MHAYKITUU. 3aKOH AJICKTPOMarHuTHOM MHIYyKIMU Dapajes.

BuxpeBoe »snekTpuueckoe mMoJie. DJEKTPOJABHXKYIAs CHJIa WHIYKIIUU B
MIPOBOJIHUKE, IBUXKYIIIEMCS IOCTYNATENIbHO B OAHOPOIHOM MAarHUTHOM TIOJI€.

IIpaBuio Jlenna.

NHaykTUBHOCTE.  fIBIEHME  CaMOMHAYKIMM.  ODJEKTPOABIDKyLIas  Cuja
CaMOMHAYKIIHH.

OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHHUeCcKUe yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHHUE: MTOCTOSIHHBIE MarHUTHI,
JJEKTPOMArHUTHI,  JJIEKTPOABUIaTeNlb,  YCKOPDHUTEIHM  DJIEMEHTApPHBIX  YacCTHIL,
UHIYKIMOHHAS TE€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O MMy4YKa MArHUTHBIM MOJIEM.

JIMHUY UHAYKIIMY MAarHUTHOTO TTOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

SIBneHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

[Ipasuo Jlenua.
3aBUCUMOCTb 3JIEKTPOJABMKYIIEH CHJIbI HHAYKIIMA OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBrieHUE CAaMOMHIYKIIUH.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomul U3yuenue
MArHUTHOTO MOJISI KATYIIKK C TOKOM.
UccnegoBanne [OEWCTBHS TOCTOSSHHONO MAarHuWTa Ha pPaMKy C  TOKOM.
UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

Pa3nea 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KOJICOAHUA

KonebarenbHas cucrema. CBOOOAHBIE MEXaHUUECKHE KoJieOaHus. ['apMoHnueckue
konebanus. [lepuon, yacrora, ammiutyna u ¢aza xonedanuid. [Ipy>KUHHBIA MasSTHUK.
MatemaTrueckuii MasTHUK. YpaBHEHHE rapMoHW4eckux Kkosebanuil. IlpeBparienue
HHEPrUM NPU TAPMOHUYECKUX KOJIEOAHUSAX.

15



OenepanbHas padouas nmporpamMma | @usuka. 10—11 knaccel (6a30BbIi ypOBEHB)

Konebarenbublii KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIE KOJI€OaHUs B UI€AIbHOM
KOJIE0ATEILHOM KOHTYpE. AHANOTHS MEKIY MEXaHHUYECKUMHU U 3JIEKTPOMAarHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUS! PHEPTUU B UCATTEHOM
K0J1e06aTeTbHOM KOHTYPE.

[IpencraBienne o 3aryxaromux KoJjieOaHUsSIX. BBIHYXJIEHHbIE MEXaHUYECKHE
Kosnebanus. Pezonanc. BbiHykI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSI.

IlepemenHbIil TOK. CHHYCOMIANbHBIA TEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIIIUTYTHOE U IEUCTBYIOIIEE 3HAYCHHUE CHIIbI TOKA U HAIIPSKEHUS.

Tpancpopmarop. IIpousBoacTBO, mepenadya M MOTPEOJECHUE DIIEKTPHUUECKOU
DHEPIrUU. OKOJIOTHMYECKHE PHUCKH IIPpU IPOU3BOJACTBE AJEKTpo3Hepruu. KymbTypa
UCITIOJIb30BAHUS JIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHUYeCcKHe yCTPOMCTBA U MPAKTUYECKOE IPUMEHEHUE: IEKTPUUECKUN 3BOHOK,
TeHEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpOorepeay.

Jlemoncmpayuu
HccnenoBanne mapaMeTpoB  KoJieOATeIbHOM  CHCTEMbl  (TIPYKUHHBIM — WIIH
MaTeMaTHICCKUN MasTHHK).

Hab6nronenue 3atyxarommx KojaeOaHmii.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcrumtorpaMMbel (3aBUCUMOCTH CHJTBI TOKa M HANpPSDKCHHUS] OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onmanc mpu  mOCIENOBAaTETLHOM  COCIMHEHWHM  PE3UCTOPa,  KATYIIKH
WHIYKTUBHOCTH M KOHJICHCATOPA.

Moenb TUHUY JICKTPOIepeIadun.
Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanue 3aBUCHMOCTH TEPUOIa MAJIBIX KOJIEOAHUN TPpy3a HA HUTH OT JIJTUHBI
HUTHU ¥ MacChl Tpy3a.

HccnenoBanne mepeMeHHOT0 TOKa B IIETMH M3 TOCJIENIOBATEIHLHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKH U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHnuueckue BOJIHBI, yciioBud pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHuss M JJIMHAa BOJIHBL.  [lomepeuyHble UM MPOJOJbHBIE  BOJIHBI.
NnTepdepenims u qudpakus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKka. [ pomkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. YCIIOBUS H3JIy4€HHUS JJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHrauus BektopoB E, B, V B snexkrpomarHuTHON BosiHEe. CBolicTBa
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AJIGKTPOMArHUTHBIX BOJIH: OTpPA)XCHHE, IIPEJIOMIICHUE, NOoJsApu3anus, Iudpakuus,
unTepdepenius. CKOpoCTh 3JIEKTPOMATrHUTHBIX BOJIH.

[lkana »1eKTPOMarHUTHBIX BOJIH. [IpuMeHEHHME 53JIE€KTPOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[TpuHIMIIBI pagUOCBSI3U U TeNeBUACHUA. Paguonokanus.

DIEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuyeckue ycTpoHCTBAa M MPAKTHUYECKOE TMPHUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTpPa3ByKoBas JUAarHOCTUKAa B TEXHUKE W MEIULIMHE, pajap,
paanonpuEéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neun.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Konebmomieecs Teno kKak HICTOYHUK 3BYKa.

Hab6utoienue otpakeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepeHnn u qudppakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBs3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM M 4acTOTOU
KoJIe0aHMil.

HccnegoBanne CBOWCTB JJIEKTPOMArHUTHBIX BOJIH: OTPAXEHHE, MPEIOMIICHUE,
noJisipu3anus, IMppakuus, THTEpPEepeHIHs.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonuHeliHOE  pacnpoCTpaHEHUWE  CBETA B
ogHopoaHo cpexe. JIyd cBera. ToueuHblid HCTOYHUK CBETA.

OtpaxkeHure cBeTa. 3aKOHbI OTpakeHUs: cBera. llocTpoeHue u300pakeHHil B
IIJIOCKOM 3€pKaJe.

[Ipenomiienue cBeta. 3aKOHBI IPETOMIICHUS CBETa. AOCOIIOTHBIN MMOKa3aTeb
npenomiieHus.  [lomHoe BHYTpEHHEE oTpaxeHue. [IpenenbHpii yIoJl

MIOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucniepcus cBera. ClIoXKHBIN cocTaB 6eoro ceera. LIger.

Cobuparonye u pacceuBarolye JUH3bl. ToHKas JnH3a. POKYCHOE pacCTOSHUE U
onTHyeckass cuia TOHKOM JsmH3bL. [locTpoeHne wu3o0pakeHUN B COOMpAONIMX U
pacceuBaromux JiMH3ax. PopMyra TOHKOMN JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOU ONITUKU.

BonnoBas ontuka. MnaTepdepeniius cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBUS
HAOJIOICHUS] MakKCUMyMOB M MHHUMYMOB B HHTEpP(EPEHIMOHHOW KapTHUHE OT ABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakaust cseta. HudpakiuonHas pemeéTka. YcloBUe HAOIIOACHHS TJIaBHBIX
MaKCUMYMOB IpHY NaJ€HUU MOHOXPOMATUYECKOIO CBeTa Ha TU(PAKIIMOHHYIO PEIIETKY.
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ITonsipusanus ceera.

TexHHuuecKMe yCTpPOMCTBA M  MPAKTUYECKOE NPUMEHEHHWE: OYKH, JIyIa,
¢oToanmnapaTr, NPOESKUUOHHBIN anmnapar, MUKPOCKOI, TEJIECKOIl, BOJIOKOHHAs ONTHKA,
TU(ppaKIUOHHAs PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpssMonMHEHOE  pacIpoCTpaHEHHE, OTpPaXEHWEe U  TPEJIOMIICHHE  CBeETa.
OnTuyeckue mpudOpBHI.

[ToaHoe BHYTpeHHEE OTpakeHue. Moieslb CBETOBOA.

HccnenoBanune cBOMCTB N300paXkeHU B JIMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmronenune natepdhepeHnm cBera.

Ha6nronenue nudpaxiuu ceera. Habmoaenue
JUCTIEPCUH CBETA.

[Tonmy4yeHue cnekTpa ¢ MOMOLIBIO ITPU3MBI.
[Tonmy4yenue cnekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEMIETKY.
Habnronenue nossipuzanuu CBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol
N3mepenue mokasarens npeIoMIeHUs CTEKIIa.
HUccnenosanue CBOMWCTB U300paxKeHun B JINH3AaX.
Habnronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeHIHAJIBHON TEOPUH OTHOCUTEILHOCTH

I'pannubl TPUMEHMMOCTH KJIACCHYECKOM MeXaHuKW. llocTynarel cnennanbHOU
TEOPUH OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHIIUIT OTHOCUTENBHOCTH DUHINTENHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU M COKpAIlCHUE
JUTUHBI.

DHEprusi U UMIYJIbC PEIITUBUCTCKON YaCTHUIIHI.

CBs3p Maccbl C JHEPrUE€d W UMITYJIBCOM PEISITUBUCTCKOM YaCTHULbI. DHEPTHs
MIOKOSI.

Paznen 7. KBantoBasi pusuxka Tema 1.
Dnemenmol K6aHMoOB6OU ONMUKU

®otonbl. Popmyna Ilnanka cBa3M SHEpruu QPOTOHA C €r0 YaCTOTOW. DHEPrus
UMITYJIBC (DOTOHA.

OtkpeiTiie u uccnenoBanue (orodddexra. Ombitel A.I. CrosneroBa. 3aKOHBI
dboroaddexra. YpaBHenue OIiHmTerHa 1181 Qorodrddexra. «KpacHas rpaHuia»
dboTorpdexra.

HaBnenue ceera. OnwiTel I1.H. JleGenena.
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XUMHUYECKOE ICUCTBUE CBETA.
Texnudyeckue yCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHHE: (POTODIEMEHT,

dboToaTYMK, COJIHEUHAasi OaTapest, CBETOAUO/I.
Jlemoncmpayuu
®otorh(PexT Ha YCTaHOBKE C IIMHKOBOW IJIACTUHOM.
HccnenoBanne 3akoHOB BHeMIHETO (oTod¢deKTa.
CBeToano.
Conneudnas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pezepdopaa o paccessHuio o-4acTuil.
[InanerapHast monenb aroMa. [loctynatel bopa. M3nydenue u noraomieHue (GOTOHOB
IIPU NIEPEXOJIE aTOMa C OJHOTO YPOBHS SHEPTUM Ha Apyrou. Buael cnekrpos. Cnektp
YPOBHEW 3HEPIUH aToMa BOAOPO/IA.

BonnoBeie cBoiictBa wactuill. Bosmbl e bpoinsa. KopnyckynsspHO-BOJTHOBOM
JTyaJu3M.

CnoHTaHHOE U BBIHYXJICHHOE U3JIyYCHHE.
TexHuueckre yCTpOMCTBA U IPAKTUYECKOE NMPUMEHEHHUE: CIEKTPAJIbHBIN aHAIN3

(ceKTpocKoI), 1a3ep, KBAHTOBbII KOMIBIOTED.
Jlemoncmpayuu

Mopnuens onbita Pesepdopna.

Omnpenenenre ATMHBI BOJTHBI JIa3epa.

HaOnronenue nuHedvyaThiX CIEKTPOB u3ydeHus. Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol
Habmronenune muaEHIaTOrO CriekTpa.

Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKAa3bIBAIOIINE  CJIOKHOCTh CTpPOeHHs  simpa. OTKpBITHE

paanoaktuBHOCTH. OnbITHI Pezepdopaa o onpeeneHnio cocraBa paJuoakTUBHOTO
usnydenus. CBoicTBa anbda-, 6eta-, raMMa-u3inydeHus. BiusHue paaioakTUBHOCTH Ha
JKUBBIE OPTaHU3MBI.

OtkpeiTHe TpoTOHa W HeWTpoHa. Hykionnas wogaens siapa [elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnaa. DIEKTPOHHBIM U NO3UTPOHHBIN OeTa-pacnal. ['amma-usinydyeHue.
3aKOH paJMOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sipe. AnepHbie cuibl. JlegekT Macchl siapa.

SnepHbie peakuuu. [lesieHrue U CUHTE3 Alep.

Snepusiii peaktop. TepmosiaepHblii cunte3. [IpoOaemMbl U MEPCHIEKTUBLI SACPHOM
DHEPreTUKU. DKOJIOTHYECKUE aCIIEKTHI IACPHON YHEPTETUKH.
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SHCMCHTapHLIe YaCTHUIIBI. OTKpBITI/IG IIO3UTPOHA.
MeTOI[BI Ha6JIIOI[CHI/I$I H perucTpaluvn 3JICMCHTAPHBIX YaCTHUII.

OyHaaMeHTaNbHBIE B3auMOIeiCTBI. EqMHCTBO (hr3nueckoit KapTUHBI MHpa.
TexHUUecKHe YCTPOMCTBA M NPAKTUYECKOE IIPUMEHEHUWE: JO3MMETp, Kamepa
Bunbcona, sinepHblil peakTop, aTOMHasi boMoa.

Jlemoncmpayuu
CuéTUrK MOHUBHUPYIOIINX YACTHII.
Vuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

WccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPU3MKH

Otanel pa3BUTHSA ACTpPOHOMHUH. lIpukiamHOE M MUPOBO33PEHUECKOE 3HAYEHUE
aCTPOHOMUH.

Bup 38€3nH0r0 HeOa. Co3Be3us, ApKUE 3BE3/IbI, TUIAHEThI, UX BUJAUMOE JIBHKEHUE.

CoaHeuHas cucTeMa.

Counnne. ConHeyHas akTUBHOCTh. McTounuk sHeprun ConHIa u 3BE€31. 3BE3/IbI, UX
OCHOBHBIEC XapaKTEPUCTUKHU. [[narpamma «CreKTpaJIbHBIN KJIaCC — CBETUMOCTBY. 3BE3/IbI
rJIaBHOM IOCJIEA0BATEIBLHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTD JJIs 3BE3]] INIaBHOM
MOCIIEIOBATENLHOCTH. BHYyTpeHHee cTpoeHue 3BE311. COBpEMEHHBIE MPEICTABICHUS O
MPOUCXOXKICHUM U 3BOJIOIMKA COTHIIA U 3BE3/T. DTaMbl )KU3HU 3BE3I.

Mineunsiii Ilyte — Hama [amaktuka. Ilonoxenue wu nBuxkenne ConHUA B

I'anakTuke.

Tunbl ranakTuk. PagroranakTuky U kBazapsl. YEpHBIE ABIPHI B siApax raJIAKTHK.
Bcenennas. Pacmpenue Beenennoit. 3akon Xa66ia. Pazberanue ranakTuk.

Teopus bonporo B3psiBa. PeMkToBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeméunpie mpo0sieMbl aCTPOHOMUMU.
Vuenuuecxkue nabnooenus

HaOntonenuss HEBOOPYKEHHBIM TJIa30M € HCMOJB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUH TS OTIPE/ISTICHUS TIOJIOKECHHSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311s1 CEBEPHOTO MOTyIIapus U SIPKUE 3BE3IBI.

Hab6nronenus B Teneckon JlyHsl, miuanet, Miueunoro Ilyru.

O6o01maoIee MOBTOPEHHUE

Ponp pusuku u acTpoHOMHUM B SKOHOMUYECKOW, TEXHOJIOTHYECKOU, COUATTLHON U
ITUYECKON cepax JesTeNbHOCTH YeNIOBEKa, POJb U MECTO (PM3MKU M aCTPOHOMHUHU B
COBPEMEHHOW HAy4YHOM KapTHUHE MHpa, poJib (U3MYECKON Teopuu B (HOPMUPOBAHUU
NpeICTaBICHUNA O (PU3MUECKON KapTUHE MHUpaA, MECTO (PU3NYECKOW KAPTHUHBI MUpPa B
00111eM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTaBICHUI O PUPOJIE.
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MexnpeaMeTHbIE CBSI3H

Nzyuenne kypca ¢usnku 06a30Boro ypoBHs B 11 Kitacce ocyIiecTBIseTcs ¢ yu€ToM
COJIepKaTeNbHBIX MEXIPEAMETHBIX CBSA3EH C KypcaMH MaTEeMaTHKH, OMOJIOTMH, XUMUH,
reorpauu ¥ TEXHOJIOTUU.

Meowxcnpeomemnvie nousimusi, CBA3aHHBIE C MW3YYEHHUEM METOJOB HAYyYHOTO
NO3HAHMS: SIBJICHHUE, HAyYHBIH (DaKT, runoresa, pusnueckas BEIMYMHA, 3aKOH, TEOpUS,
HaOJI0/ICHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, MOEIb, H3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHHUI, TPUTOHOMETpUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECCTBO,
BEKTOPBl M KX IPOCKIMH HA OCH KOOPJHHAT, CIIOKEHUE BEKTOPOB, IPOU3BOJIHBIC
AJIEMEHTApHBIX (PYHKLMHA, MPU3HAKU [O00MS TPEYroJIbHUKOB, ONPEEIICHNE TUIONIaI1
IJIOCKUX (puryp u oob€ma Ted.

Buonozcus: >nexTpuueckue sIBJICHUS B )KUBOUM MPUPOJE, KoJeOaTeIbHbIe IBUKEHUS
B )KMBOW IIPUPOJIEC, ONTHUYECKHUE SBJICHUSA B KUBOM IPUPOJE, NECUCTBHE paaualvyd Ha
JKUBBIE OPraHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTypa TBEPABIX TeEl,
MEXaHU3Mbl 00pa30BaHUsI KPUCTATUIMYECKON PEIIETKH, CIIEKTPAJIbHBIM aHaAIH3.

l'eocpagusa: MarHUTHBIE TONIOCA 3€MJIM, 3aJIEKW MAarHUTHBIX PyZ, (OTOChEMKA
3€MHOW MOBEPXHOCTH, MPEICKAZAHUE 3EMIICTPACEHUN.

Texnonoeus:  NWHUM  DJEKTpONEpEnAad, TEHEPATOpP  IEPEMEHHOrO  TOKa,
AJIEKTPOABUTATENb, UHAYKIMOHHAS 1I€4b, Paaap, paIUONpUEMHUK, TEIEBU30p, AaHTCHHA,
tenedpon, CBY-meub, NpPOEKIIMOHHBIN ammapar, BOJIOKOHHAs OITHKA, COJHEYHAas
OaTapes.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne yueOHOro mpeamera «du3uka» HA YPOBHE CpEIHETO OOIIEro
obOpaszoBanusi (0a30BbII1 YpOBEHb) JOHKHO OOECIEUUTH JIOCTHIKEHHE CIEAYIOIINX
JUYHOCTHBIX, METAITPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImdHOCTHBIE pe3yibTaThl OCBOCHHS Y4eOHOro mpeameTa «DU3NKaA» JOJKHBI
OTpakaTb ~ TOTOBHOCTh W CIIOCOOHOCTh  OOy4Yarouuxcsi  pyKOBOJCTBOBATHCSA
chopMUPOBaHHOW BHYTPEHHEH TMO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHEHTALNH, MO3UTUBHBIX BHYTPEHHHUX yOexIeHuH, COOTBETCTBYIOIINX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHIICKOTO 00IleCTBa, paCIIMPEHUE KU3HEHHOTO OIBITA
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N OIblTa ACATCIIBHOCTH B IPOLHCCCC pCain3alliid  OCHOBHBIX HaHpaBHGHI/Iﬁ
BOCHHUTATEIIHLHOMN ACATCIIBHOCTH, B TOM YHCJIC B 4aCTH: 1) IrpaskaaHCKOro BOCNMTaHmsA:

C(I)OpMI/IPOBaHHOCTB Fpa}KI[aHCKOﬁ IIO3UIINHN O6Y‘-I&I-OHI€1“OC)I KaK aKTHUBHOI'O U

OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOI‘O O6I[I€CTB&;

IIPUHATHC TPpaaAuIUOHHBIX O6H.[€‘I€J'IOB€‘-ICCKI/IX IT'YMaHUCTUYCCKUX u
ACMOKPATHYICCKHUX HGHHOCTGﬁ; IFOTOBHOCTb BCCTHU COBMCCTHYIO OCATCIBHOCTH B
HHTCpPCCAX I'paKAaHCKOT O

O6HIGCTBa, Y4aCTBOBATH B CAMOYIIPABJICHHUHN B 06p8,30BaTCJIBHOI?I opranu3anunv, YMCHHC
B3aHMOHefICTBOBaTB C COOHUAJIBHBIMU MHCTUTYTAaMU B COOTBCTCTBUHU C UX

(GYHKIMSMU U Ha3HAuY€HUEM; TOTOBHOCTb K T'yYMaHUTapHOU U
BOJIOHTEPCKOM JESTEIIbHOCTH; 2) NaTPUOTHYECKOI0
BOCIIMTAHUA:
c(hOPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HIESHTUYHOCTH, NATPUOTU3MA,

ICHHOCTHOC OTHOLICHHUC K I'OCYAApCTBCHHBIM CHUMBOJIAM, TOCTHXKCHHUAM

POCCHICKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHHUSI:

c(hOPMHPOBAHHOCT,  HPABCTBEHHOTO  CO3HAHUS, JOTHYCCKOTO  IOBEIACHUS;
CIIOCOOHOCTh ~ OIICHMBATh  CHTYalldl0 MW TNPUHUMATh OCO3HAHHBIC  PEIICHUS,
OPUEHTUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBbIC HOPMBI U IIEHHOCTH, B TOM YHCIE B
JESTENIbHOCTH y4Y€HOT0; OCO3HAHME JIMYHOTO BKJIaJa B IMOCTPOCHHE YCTOWYHBOTO
Oyayiiero; 4) 3¢TeTHYeCKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUas SCTETUKY HAyYHOT'O TBOPYECTBA,
npuUCyIero (pu3n4ecKoit HayKe;

5) TPya10BOr0 BOCIMTAHMA:

WHTEpEC K pa3uuHbIM cdepam npodhecCHOHATBHON ACSITENBHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3MKON U TEXHHUKOM, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOp OyIyIen
npodeccu W peann30BBIBaTh COOCTBCHHBIC JKU3HCHHBIC TIUIAHBI; TOTOBHOCTH U
CIOCOOHOCTH K 00pa30BaHMIO M CAMOOOPA30BAHUIO B 00IaCTH (PU3UKH

Ha MPOTSHKCHUHU BCEH KU3HU; 6)
IKOJIOTHYECKOI0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh ~ IKOJIOTUYECKON  KYJIBTYpbl, OCO3HAaHHUE TIJI0OATBEHOTO
XapakTepa

HKOJIOTUYECKUX MPOOJIEM; IUIAHUPOBAHUE U OCYIIECTBICHHUE ACHUCTBUI B OKPY’KaOIIEH
Cpelie Ha OCHOBE

3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA,;
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Pacuimpenue ombiTa JESTEIBHOCTH IKOJIOTHYECKON HAMpPaBIEHHOCTH HA OCHOBE
UMEIONIUXCST 3HAHUN 110 (pr3HKe; 7) HEeHHOCTH HAYYHOI0 MO3HAHMS

Cc(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHA (bHSI/I‘ICCKOﬁ HayYKH; OCO3HAHUC N CHHOCTHU Hay‘{HOﬁ ACATCIIBHOCTH,
T'OTOBHOCTH B Impouecce  MU3YyUCHHUA (1)I/IBI/IKI/I OCYIICCTBIIATD ITPOCKTHYTO n
HCCIICAOBATCIIbCKYIO ACATCIIbHOCTE MHANBUAYAJIIBHO U B T'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE AeiicTBUS Ba3oBbie
JIOTHYEeCKHE NeHCTBUA:
CaMOCTOSITEIIbHO (DOPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTPpUBATh
€€ BCECTOPOHHE; ONPEAENATH e AEATEIbHOCTH, 3aaBaTh MAPAMETPHI U KPUTEPUU UX
JIOCTUKCHUSA, BBISBJISATH 3aKOHOMEPHOCTH M NMPOTHUBOPEYUSA B PacCCMATPUBACMBIX
bu3nYecKux
SBJIICHUSX; pa3padaThIBaTh IUIaH PElISHUs MPOOIEMBbI C YUETOM aHaIM3a UMEIOIIMXCS

MAaTEPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB; BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB

LEJISIM, OLICHUBATh PUCKU MOCJEACTBUM AECSATEIBHOCTH; KOOPAUHUPOBATH U BBITIOJIHSATH
paboTy B YCIOBUSAX PEabHOTO, BUPTYAJIHLHOTO U

KOMOMHUPOBAHHOTO B3aWMOJICUCTBUS; pa3BUBATh KPEATHUBHOE MHBIILICHHUE
IpU PCIICHWHM JKU3HEHHBIX TMpoOieM. ba3oBble Hccien0BaTe/bCKUe
NeHCTBHUA.

BIaaCTh H&y‘lHOﬁ TCpMPIHOJ'IOFHCfI, KIIFOYCBBIMU IIOHATHUAMHA U MCTOAaMH

dbu3nueckoil HayKH; BIaJeTh HABBIKAMH Y4YEOHO-MCCIIEIOBATEIIBCKON M TPOCKTHOU
NESITEIbHOCTHA B oOnactd UBUKH, CIOCOOHOCTHIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY TIOMCKY METOJOB peIIeHUs 3a1ad (U3HYECKOTO COJepKaHUs,
MPUMEHEHUIO Pa3JIMUYHBIX METOJO0B MTO3HAHMUS;

BJIAJICTh BUJAMHM  JICSITEIBHOCTM IO TOJYYECHUIO HOBOTO 3HAaHUS, €T0

WHTEPIpETAUH, TPeoOpPa30BaHUIO M TIPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX CHUTYaIUsX,
B TOM YHCJIC€ TNPU CO3JAHUU Yy4EOHBIX MPOCKTOB B 00JIacTU (DU3UKH;  BBISABISATH
PUYUHHO-CJICICTBCHHBIC CBSI3M W aKTyaJIM3UPOBATh 3aj]ady, BBIABUTATh THIIOTE3Y €€
pelieHus, HaXOIUTh apryMEHTHI JUIS JO0Ka3aTelbCTBa CBOMX YTBEP)KICHHM, 3a1aBaTh
napamMeTpbl W KPUTEPHUH PEIICHUS; aHATU3UPOBATH MOJYYCHHBICE B XOJE PEIICHUS
3aJ1a4u Pe3yJIbTaThl, KpUTHICCKU

OIICHUBATh HX JOCTOBEPHOCThH, MPOTHO3WPOBATh HW3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBUTb U (HOPMYIUPOBATh COOCTBEHHBIC 3a]]a4H B 00pa30BaTEILHOM
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NEATEILHOCTH, B TOM YHCIIC IPU M3YYCHUU (DU3UKH; TaBaTh OIICHKY HOBBIM CUTYAIIHSIM,
OIICHUBATh TMPUOOPETEHHBIN OMBIT; YMETh TIEPEHOCUTh 3HAHUS 10 (U3UKE B
MPAKTUYCCKYIO 00JIaCTh )KU3HEACATEILHOCTH, YMETh HHTCTPUPOBATh 3HAHMS U3 PA3HBIX
IPEAMETHBIX 00J1acTel; BBIABUTATH HOBBIC HJCH, IIPEIaraTh OPUTHHAIBHBIC ITOAXOIbI
U PEIICHUS, CTaBUTh MPOOJIEMBI U 33J1a4uH, MOMyCKAIOIINE aJbTEPHATHBHBIC PEIICHUSI.
Pa6ora ¢ undpopmaunmeii:

BJIAJCTh HAaBBIKAMH IOJydYeHUs HWHGOpPMAIUK  (PU3NYSCKOTO  COACPIKAHUS
U3 HCTOYHHMKOB pa3HBIX THIIOB, CaMOCTOSTEIIBHO OCYIICCTBIATh ITIOMCK, aHaJIu3,
CHUCTEMAaTH3AINIO U HHTEPIIPETAIINI0 HHPOPMAIIUH PA3TUIHBIX BUIOB B (OpM
MpEeACTaBIICHUs; OIICHUBATh JIOCTOBEPHOCTH

uHbopMaIuy;

UCIIOJIb30BaTh CPe/ICTBA MH(POPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pelieHNN KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OpPTaHWU3AIMOHHBIX 337a4 c
cobmogeHueM TpeOOBaHUN  SPrOHOMHMKHU, TEXHUKA O€30MAaCHOCTH, TUTHUEHBI,
pecypcocOepekeHus, IMPaBOBBIX M JITHYCCKMX HOPM, HOPM HHOOPMAIIMOHHOU
0€30macHOCTH; CO3AaBaTh TEKCThI (PM3MUECKOTO COACPKAHUSA B Pa3IUIHBIX (popMaTax ¢
y49€TOM Ha3zHauYeHHS HHOOpPMAlMM M I1IeJIEBOM ayJauTOPHH, BBIOMpPAsS ONTHMAIbHYIO
dbopMy NpenCcTaBICHUS U BU3yaTU3aINH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIEe YUeOHbIE 1eHCTBUA:

OCYIIECTBIISITH OOIEHHWE Ha YpOKaxX (PU3WKH M BO BHE-YPOUHOH ESTEIBHOCTH,

pacrno3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CUTYyallUd M CMSATrYaTh KOH(IUKTHI,

pa3BEPHYTO U JIOTMYHO U3JIaraTb CBOKO TOYKY 3pEHHS C HCIOJIh30BAaHUEM

A3BIKOBBIX
CPEICTB; MOHUMATh M HCIOIH30BATh MPEUMYIIECTBA KOMaHIHOW W WHIUBUAYATbHON

paboThl; BEIOMpPATh TEMATUKY U METOJbl COBMECTHBIX IEUCTBUN C YUETOM OOIIUX

MHTEPECOB,
¥ BO3MOKHOCTEH Ka)KIOr0 WieHa KOJIJICKTHBA;

IPUHAMATH 1EJI1 COBMECTHOH JI€ATEIHHOCTH, OPTaHU30BBIBATh U KOOPIMHUPOBATH
JNIEUCTBUS MO €€ JOCTHXKEHHIO: COCTABJATH IUIAH JCHUCTBUM, PACHPEACISATh POJIH C
y4€TOM MHEHHI YYaCTHUKOB, 00CYXIaTh Pe3yabTaThl COBMECTHON pabOThI; OIICHUBATH
Ka4yeCTBO CBOETO BKJIA/Ia U KAXKAOTO yYaCTHUKA KOMaH/bI B OOIINNA
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHUSM; TpeiiaraTh HOBBIE MPOEKTHI, OIICHUBATH
UAeu C TO3WLUUU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHUUYECKOH 3HAUYMMOCTH;
OCYIIECTBIISITh TO3UTHUBHOE CTPATETHUECKOE MIOBEICHUE B PA3INYHBIX CUTYAIIHSIX,

MMPOABJIATH TBOPUCCTBO U Boo6pa>1<eHHe, OBITH HWHHUIIMATHUBHBIM.
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PeryasitTuBHble YyHUBepCaJIbHbIE YYeOHbIE 1eHCTBUS
CaMoopraHnaaum{:

CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIBHYIO JCSATCIBHOCTh B  OOJACTH

duzuku
U aCTPOHOMHH, BBIIBIATH NPOOJIEMBI, CTaBUTh W (QOPMYITUPOBATH COOCTBEHHBIE
3aJ]auM; CaMOCTOSATEIbHO COCTABIIATh IUIAH PEIICHHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/a4, TJIaH BBITOJHEHUS TMPAKTHUECKON paboOThl ¢ y4ETOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH W TIPEINOYTCHHH; /aBaTh OIICHKY HOBBIM CHTYaIlHsIM;
pactMpsTh paMK{d y4eOHOTO TpEeIMETa Ha OCHOBE JIMYHBIX IPEANOYTCHH; JeiaTh
OCO3HaHHBIN BHIOOP, ApTYMEHTUPOBATH €T0, OpaTh Ha ceOsl OTBETCTBEHHOCTh
3a pelieHue; OIICHUBATh

PUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUIIUU B 001aCTH HUBUKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIA HMHTE/UIEKT: JaBaTh OLEHKY HOBBIM CHTYallUsIM,

BHOCUTb KOPPEKTHUBHI B ACSITEIBHOCTb,

OLICHMBATh COOTBETCTBHUE PE3yJbTATOB LIEJSIM; BIAJETh HaBbIKAMHU IO3HABATEIbHOU
pedieKCHH KaKk 0CO3HaHUs COBEPIIaeMbIX

JNEWCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM; HCIIOJIb30BaTh
npuémbl peIeKCUu s OLIEHKH CUTYallud, BEIOOpa BEPHOTO

peuieHusl; yMeTh OLEHHWBAThb PUCKH U CBOEBPEMEHHO INPUHUMATHh PEIICHHUS MO HX

CHW)KEHUIO; IPUHUMATh MOTHBBI U apTyYMEHTHI IPYTUX IIPU aHAINA3E PE3yJIbTaTOB

JesITeIbHOCTH; IPUHUMATD €051, TOHUMasi CBOU HEJIOCTAaTKU U JOCTOMHCTBA;

OPUHUMATh MOTHBbI M apPryMEHThl JIpyTHX IIPU aAHAIU3€ PE3yJbTaTOB

NesATEeIbHOCTH; MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU.

B mpouecce AOCTHXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHS IMPOTPAaMMBI IO
buszuke I8 ypoBHA  cpeaHero  obmiero  oOpa3oBaHMS Yy  OOy4aromuxcs
COBEPILEHCTBYETCS AMOIMOHAJIbHBIN UHTEJIEKT, MpeAnoIararonmii
c(hOpMUPOBAHHOCTb:

CaMOCO3HAaHUs, BKJIOYAIOIIETO CIIOCOOHOCTh NMOHMMATh CBOE SMOLMOHAJIBHOE
COCTOSTHUE, BUJIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOM 3MOIIMOHAIBLHON chephl, OBITh
YBEpPEHHBIM B ce0e; CcaMOperyJupoBaHUs, BKIIIOYAIOIIET0 CaMOKOHTPOIb, YMEHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHUE, CIOCOOHOCTh aJanTHPOBATHCS K
HYMOLIMOHAIBHBIM HW3MEHEHHUSM M TMPOSABIATH THOKOCTb, OBITH OTKPBHITBIM HOBOMY;
BHYTPEHHEN MOTHBALMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTH)KCHMIO LEIU U YCIEXY,
ONTHUMH3M, HHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXOMSI U3 CBOMX BO3MOXKHOCTEN;
HIMIATHH, BKIIIOYAIOLIEH CIIOCOOHOCTHh MMOHUMAaTh 3MOIMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBHIBaTb €r0 IMPU OCYILECTBICHUM OOILIEHUsS, CHOCOOHOCTh K COYYBCTBHIO U
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COIICPCIKNBAHUIO, COLHAJIBHBIX HABBIKOB, BKJIOYAIOIINX CITOCOOHOCTh BBICTpAaNBATb
OTHOILIICHUA

C ApYIruMHu JIXOAbMH, 3360TI/ITI)C$I, IMPOABIIATE HHTCPEC U pa3pCIIATh KOH(bJ'II/IKTI)I.

IHPEAMETHBIE PE3YJIBTATDBI

K xoHny oOyuennss B 10 kjacce mpeaMeTHBIE pe3yibTaThbl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUpPOBaTh Ha MpUMEpax poJib U MecTo (U3UKH B (HOPMHUPOBAHHUH
COBPEMEHHOM HAy4YHOW KAapTUHBI MHUpAa, B Pa3BUTUU COBPEMEHHOM TEXHHUKU H
TE€XHOJIOTU, B TPAKTUYECKON JIEATETbHOCTH JIOAECH; YUUTHIBATh TPAHUIIBI IPUMEHEHHUS
U3YYEHHBbIX (U3HUECKUX MOJENel: MaTepuajbHas TOYKa, HHEpUUalbHas CUCTEMa
oTcuéra, aOCOJIOTHO TBEPAOE TEJIO, WJCANbHBIA Ta3, MOJEIU CTPOEHMs Ta3oB,
KUJOKOCTEM W TBEPABIX TEJ, TOYECHHBIA DJIIEKTPUUYECKUM 3apsi TpU  PELICHUU
¢u3nyecKux 3a/1ay; pacro3HaBaTh (PU3HUECKUE SBJIECHUS (MPOLIECCHI) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH CTPOEHUS BEIIECTBA U
3NEKTPOJIMHAMUKHU: PAaBHOMEPHOE W PAaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHUE,
cBOOOJHOE NaJICHUE Tel, JBUKEHHUE 10 OKPY>KHOCTH, MHEPILMS, B3aUMOACHCTBUE Tel,
nuddy3usi, OpOYHOBCKOE JABUKEHUE, CTPOCHUE KUAKOCTEH U TBEPIBIX TEJ, U3BMEHEHUE
o0béMa Tenm Npu HarpeBaHuu (OXJIAXKIACHHM), TEIUIOBOE paBHOBECHE, HCIApEHUE,
KOHJEHCAlus, IUIABJICHWE, KPUCTAUIM3alMs, KUIIEHWE, BIAXHOCTh  BO31yXa,
NOBBIIICHUE JIaBJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBSA3b MEXKIY
napamMeTpaMM COCTOSIHMS Tra3a B M30Ipolieccax, dJIEKTPU3aLUs TeN, B3aUMOJECHCTBHE
3apsAI0B; OINMUCHIBATH MEXAHWYECKOE JBHXKEHUE, HCIOJIb3ys (PU3NYECKHE BEIUYMHBIL:
KOOpJIMHATa, MyTh, NEPEMEIIECHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CHIa, UMITYJIbC
Tena, KWHETUYECKas »JHEeprus, MOTEHIMalbHasg »JHEpPrus, MexaHuueckas paloTa,
MEXaHU4eCcKass MOUIHOCTb; IPU ONMHUCAHUM MPABHIBHO TPAKTOBATHh (PU3MUYECKHI CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYCHUS W CIWHUIIBI, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMHU BETMYUHAMU;

OMKCHIBATH U3yUEHHBIE TEIJIOBbIE CBOMCTBA TEN U TEIJIOBBIC SBJICHUS, UCTIONb3YS
(bu3nyUecKue BEJIMYMHBL: IaBJICHUE Ta3a, TeMIepaTypa, CPeIHssl KHHETUYEeCKask YHeprus
Xa0THYECKOTO0 JBWKEHUS MOJIEKYJ, CpEAHEKBaJpaTU4YHAas CKOPOCTb MOJIEKYJI,
KOJIMYECTBO TEIUJIOTHI, BHYTPEHHSS SHEprus, pabora ra3a, KOG UIMEHT IMOJIE3HOTO
JEUCTBUS TEIJIOBOTO JABUTATENIS; MPU OMHCAHUM MPABHIBHO TPAKTOBATh (HU3MUECKUUN
CMBICTT MCHOJB3YEMBIX BEIUYMH, UX O0O3HAYCHHS W €IUHMIIBI, HAXOAUTH (POPMYJIBI,
CBS3BIBAIOIIME JAaHHYIO (PU3MUYECKYIO BEJIMYMHY C JPYTMMH BEJIMYMHAM; ONUCHIBATH
W3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
ABJIEHUSI (IIPOLIECCHI), HCIOJB3Yys (PHU3UUECKHE BEIMYMHBI: DJIEKTPUUYECKHUI 3apsj,
ANEKTPUYECKOE MOJIE, HANPSKEHHOCTD MOJIS, MOTEHIMAN, PA3HOCTh IMOTEHIIMAJIOB; IpU
OMMCAaHUU TPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICI HCIONb3YyEMbIX BEIUYMH, UX
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0003HaUYCHUA U CANHHUIIBI; YKAa3bIBATb (I)OpMy.TIBI, CBA3BIBAIOIINC JAHHYTO (bI/I?)I/I‘IeCKy}O
BCIIMUMHY C APYIMMH BCIIMYMHAMU, aHAJIU3UPOBATH CI)I/ISI/I‘-IGCKI/IG IMpOoHCCChl U SABJICHUS,
HCIIOJIB3YA (1)I/I3I/I‘I€CKI/I€ 3aKOHBI

Y TNpUHUUIBL 3akoH BcemupHoro tsaroreHus, |, Il u Il 3akonsr HeroToHa, 3akoH
COXpAaHCHHUS MEXaHWYECKOM DSHEpPruu, 3aKOH COXPAHCHHMS MMITYJIbCa, MPUHIUII
CYyNEepHO3ULIMK CWUJI, TPUHIIUI PABHOMNpPABUS HHEPUUAIBHBIX CHCTEM OTCUéTa,
MOJICKYJIIPHO-KUHETUICCKYIO TEOPHUIO CTPOCHHUS BEIIECTBA, T'a30BBIE 3aKOHBI, CBS3b
cpeaHel KHWHETHMYECKOM SHEPrud TEIUIOBOTO JBIDKCHHS MOJIEKYJT C aOCOIOTHOM
TEMITepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHKHU, 3aKOH COXPAHCHHS DJICKTPUIECKOTO
3apsina, 3akoH KyioHa, mpu 3TOM pa3iudarh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €TO
MaTEMaTUYeCKOe BBIPAKEHUE U YCJIOBHS (TpaHUlbl, 0OJacTH) MNPUMEHUMOCTH;
O0OBACHITH OCHOBHBIE MIPUHIIUITBI JCHCTBUS MAITUH, MPUOOPOB U TEXHUUECKUX
YCTPOKWCTB; pa3inyaTh YCIOBUS HMX OE30MacHOTO WCIIOJIB30BAHUS B ITOBCEIHEBHOU
KU3HHM,  BBIMOJHATH HKCIEPUMEHTHI MO HCCIEAOBAaHUIO0 (DU3UYECKUX SBICHUU U
MPOIIECCOB C WCITOJIb30BAHWEM TIPSIMBIX, W KOCBEHHBIX WM3MEPEHUH, IPHU OSTOM
dbopmynIupoBaTh MpooOIeMy/3alady M TUIOTE3y Y4eOHOTO 3KCIEpUMEHTa, COOHpaTh
YCTAaHOBKY U3 MPEIJIOKEHHOT0 000pYyI0BaHMs, MPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBI; OCYIIIECTBIIATH MPSMbIC U KOCBECHHBIC M3MEPEHUS (PU3UUCCKUX BEIMYHH, TTPU
ATOM BBIOMPATh ONTUMAJIbHBIN CIIOCOO M3MEPEHHMS U MCIOJIB30BaTh U3BECTHBIE METO/IbI
OTICHKM TIOTPEITHOCTEH W3MEPEHUN; UCCIACA0BATh 3aBUCUMOCTH MEXIY (U3HMUICCKUMU
BETMYMHAMHU C HWCIOJIB30BAHMEM TIPSIMBIX HM3MEPEHHUH, MPH ITOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHUPOBATH PE3YJIbTaThl MOTYYECHHON 3aBUCUMOCTH (PU3NUYECKUX BEIIMYUH
B BUAe TAOMUI] W TpauKOB, JdeNaTh BBIBOABI IO pe3yJbTaTaM HCCIICIOBAHMUS,
coOmro1aTh mpaBuia 6€30MacHOro Tpy/ia MPHU MPOBEICHNUN UCCIICI0OBAHUM B paMKax

y4eOHOT0 SKCIEPUMEHTa, Y4eOHO-UCCIIE0BATEIbCKOM U MPOEKTHOM AEATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a0OPaTOPHOTO 000PYI0BaHUS; peLIaTh
pacuéTHbIe 3a/la4l C SBHO 3aJaHHOW (PU3MUECKON MOJIEJbI0, HCIONb3Yys (PU3NUECKHe
3aKOHBI W TIPHUHIIMIIBI, HA OCHOBE aHajM3a YCJIOBHS 3a/laddl BBHIOMPATh (PU3NIECKYIO
MOJieb, BBLACHATh (PU3NYECKUE BEIMYMHBI U (HOpMyINbI, HEOOXonuMble s €€
pElIeHUs, MPOBOIUTH Pacu€Thl W OIEHUBATh PEATBHOCTH MOJNYUYEHHOTO 3HAYCHUS
¢u3NYeCKO BENWYMHBI; pPEIIaTh KAadeCTBEHHBIE 3aJaud: BBICTPAaWBaTh JIOTHUECKU
HENPOTHUBOPEUMBYIO IIEMOYKY PACCYXIEHHUH C OMOpOil Ha W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUECKHE SBJICHMSI, UCTIOIB30BATh MPHU PEIICHUN YYEOHBIX 3a/1a4

COBpEMEHHBIE HH(OPMaLIMOHHbBIE
TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUH U MTPEICTABICHHUS
y4eOHOI U HAyYHO-TIONYJISIPHOM MH(pOPMAIIUHY, TTOTYYEHHON U3 Pa3IUYHbIX HCTOUHUKOB,
KPUTUYECKH aHAJIN3UPOBATH MOIy4aeMyto HH(OpPMAIINIO; IPUBOIUTH IPUMEPHI BKIIa1a
POCCHUNCKHX U 3apyOEKHBIX yUEHBIX-(U3UKOB
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B pa3BUTHUE HAyKH, O0OBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTMi; HUCII0JIb30BATh TEOPETUUECKHUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM JKU3HU

st obecrieueHus: OE30MACHOCTH TPU OOpalICHHH € TPUOOpaMH M TEXHUYECKHUMU
YCTPOWCTBAMH, JUISI COXPAHEHHsS 3/0POBBS U COOJIOJCHUS HOPM DKOJIOTHYECKOTO
TIOBE/ICHUSI B OKpYJKaroIlleil cpene; padoTaTh B TPYNIE C BBIMOJIHEHHEM Pa3TUYHBIX
COLMANBHBIX PpOJICH, IUTAHUPOBaTh pabOTy TPYIIBI, PAMOHAIBHO pacIpeneisTh
0053aHHOCTU W IUTAHUPOBATH JESTEIBHOCTh B HECTAHIAPTHBIX CUTYAIlUSX, aJCKBATHO
OLICHMBATh BKJIAJ KXIOTO W3 YYaCTHHKOB TPYIIBI B pEIICHHE pacCMaTpUBACMOM
IpOoOIEMBI.

K koHny oOyuenus B 11 kjacce mpeaMmeTHblE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHAIOLIUXCSl YMEHHUIA:

JEMOHCTPUPOBaTh Ha MpUMEpax pojib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B PAa3BUTUM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUHA, B NPAKTUYECKON JEATEIBHOCTH JIFOAEH, LEJIOCTHOCTh WM E€AMHCTBO
(u3MYEeCKO KapTUHBI MHUpA; YYHUTBHIBATH TPAHMIBI MPUMEHEHHS HW3YYEHHBIX
(bU3UIECKUX MOJIeTIeH: TOUYSTHBIH
AJIEKTPUYECKUM 3apsil, Jyd CBETA, TOYEYHBIM UCTOUYHHK CBETA, AJIEPHAsl MOJEIb aTOMa,
HYKJIOHHAsl MOJIeJIb aTOMHOIO sipa MpH pelieHnd (PU3MUecKUx 3ajad; pacro3HaBaThb
¢busnueckue sBIEHUA (mpolecchl) W OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKHA W KBAHTOBOM (PU3UKHU: 3JIEKTpUYEcKas MPOBOJUMOCTb, TEIUIOBOE,
CBETOBOE, XHMHMYECKOE, MAarHUTHOE JEWCTBHS TOKAa, B3aWUMOJECHCTBHE MAarHUTOB,
ANEKTPOMArHUTHAsA UHIYKUHUS, TEHCTBHE MArHUTHOTO IMOJISI HA MPOBOAHUK C TOKOM U
JOBUKYLIUICS 3apsifi, 3JEKTPOMarHUTHbIE KOJI€OaHUS W BOJHBI, MPSIMOJUHEHHOE
pacnpocTpaHEeHUE CBETa, OTPa)XXEHUe, MpejomiieHHe, UHTepdepeHuus, AUPpakuus u
noJIipu3aliisl CBETa, AMcrepcus cBeTa, (orosnekTpuueckuit 3pdext (hotorddexr),
CBETOBOE JaBJCHUE, BO3HUKHOBEHUE JIMHEHMYATOrO CIEKTpa aroma BOAOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJUOAKTUBHOCTB;

OMKCHIBATH U3yUYEHHBIE CBOMCTBA BELIECTBA (IJIEKTPUUYECKHUE, MATHUTHBIE,
ONTHYECKHUE, DJIEKTPUUYECKYIO MPOBOJAUMOCTh PA3IUYHBIX CPENl) M DJIEKTPOMArHUTHBIC
ABJIEHUS (IIPOLIECCHI), UCTIONB3YsS (PU3NYECKUE BEIMUMHBL: SJEKTPUUECKHUM 3apsl, cuiia
TOKA, DJIEKTPUYECKOE HANPSHKEHUE, JJIEKTPUYECKOE CONPOTHUBJIEHUE, PAa3HOCTH
NOTEHIMAJIOB, JJIEKTPOJABIKYIAs CuiIa, padoTa TOKA, MHIYKLUMS MArHUTHOTO TMOJS,
cuna Amnepa, cuna JlopeHua, HHIYKTUBHOCTh KAaTYLIKH, SHEPIUs 3JIEKTPUUYECKOTO U
MarHUTHOTO IOJIEH, MIEPUOJI U YacTOTa KosueOaHuil B KoieOaTeIbHOM KOHTYpE, 3apsal U
CHJIa TOKa B MpOIlECCe TapMOHUYECKUX AIIEKTPOMArHUTHBIX KoJjeOaHui, (pokycHoe
paccTOsIHUE W ONTHUYECKas CWIA JIMH3bL, NPU OIMCAHWM IPABWIBHO TPAaKTOBATh
(U3NYECKUI CMBICI UCIOJIB3YEMBIX BEJIMUYMH, UX 0003HAUYEHMSI U €IMHUIIb], YKa3bIBaTh
(dbopMyIibl, CBS3BIBAIOLIUE JAHHYIO (U3UYECKYIO0 BEITUYHMHY C JPYTUMHU BEIUYMHAMU;
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ONKCHIBATh M3YUEHHBbIE KBAHTOBBIC SBJIEHMSI M IPOLIECCHI, UCIOJB3Yys (PU3HUECKUE
BEJIMYMHBI: CKOPOCTh DSJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETa,
SHEPIHs U UMITYJIbC (POTOHA, IEPUOJ MOTypacnaia, SHEPTUs CBSA3U aTOMHBIX siep, IpU
ONMCAaHUU TPABUIBHO TPAKTOBATHh (DU3MUECKUN CMBICI MCIIOJIb3YyEMbIX BEJIUYMH, MX
0003HAaUYEeHHS M €IMHULIBI, YKa3bIBaTh (POPMYJIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO
BEJIMYMHY C JAPYTMMHU BEJIMYMHAMH, BBIYMCIATH 3HAUCHHE (DU3UUYECKOW BEIMYMHBI,
aHAJIM3UPOBaTh (PU3MUYECKUE MPOILIECCHl U SBIICHUS, UCIIONB3Ysl (PU3NYECKUE 3aKOHBI U
OPUHIUIOBL: 3aK0H OMa, 3aKOHBI MOCIIEJOBAaTEIBHOTO U NApAJIIEIBHOTO COEAMHEHUS
IPOBOJHUKOB, 3aKoH Jxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOW HWHAYKLHHU, 3aKOH
NPSIMOJIMHEWHOTO pPAaclpOCTPAHEHHsI CBETA, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBI
IPEJOMJICHUSI CBETa, ypaBHEHHE OWHINTEMHA Mg (oToddekra, 3aKOH COXpPaHEHUS
HHEPrUM, 3aKOH COXPAHEHHs] MMITYJIbCA, 3aKOH COXPAaHEHUs 3JEKTPUUYECKOIo 3apsna,
3aKOH COXpPaHEHUsT MAacCOBOIO 4YHUCia, NOCTyJaTel bopa, 3aKoH paguoOaKTUBHOIO
pacnaza, ©Opd 3TOM  pas3iuyarh CJIOBECHYIO  (OPMYJIMPOBKY 3aKOHa, €ro
MaTEMaTUYECKOE BBIPAKEHUE U yCJIOBHS (TpaHulbl, OOJAaCTH) MNPUMEHUMOCTH;
OTIpEeICTIATH HAMpPaBJICHNUE BEKTOPA MHAYKIIMKA MAarHUTHOTO TOJIS TPOBOTHUKA
C TOKOM, cuiibl Ammepa U cuibl JIopeHla; CTpOuTh U ONHCHIBATH H300pa)KeHHE,

CO37aBa€MO€ TUIOCKUM 3€PKajlOM, TOHKON
JIMH30M; BBITIOTHATH OKCIIEPUMEHTHI 10 HWCCICIOBAHUIO (U3NYECKUX SBICHUM U

IPOLIECCOB
C HUCIOJb30BaHUEM MPSIMBIX, U KOCBEHHBIX H3MEPEHMI: MpU 3TOM (POPMYIUPOBATH
npoOJsieMy/3ajady M TUNOTE3y Y4e€OHOro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
OPEJIOAKEHHOTO 000py/AOBaHUs, NPOBOJAUTH OMNBIT U (POPMYIMPOBATH BBIBOIBL
OCYIIECTBIISITh TIPSIMbIE U KOCBEHHBIE M3MEPEHHS (PU3NYECKUX BEIUYUH, TMPU ITOM
BBIOMpaTh ONTHUMAIBHBI CHOCOO WM3MEPEHHs U HCIOJIb30BaTh W3BECTHBIE METOIBI
OLICHKH TOTPELIHOCTEN N3MEPEHUI; UCCIIeIOBATh 3aBUCUMOCTH (PU3UUECKUX BEJTUUMH C
UCTIONb30BAaHUEM TPSIMBIX HW3MEPEHH: TIpU OTOM KOHCTPYHPOBATh YCTaHOBKY,
¢ukcHpoBaTh pe3yNbTaThl MOJTYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEJIUYMH B BHJE
TabNIUI ¥ TpauKOB, 1e1aTh BHIBOJBI IO Pe3yJIbTaTaM UCCIIeI0BaHNUS;

coOro1aTh MpaBuia 0€30MacHOro Tpy/ia MPHU MPOBEIECHUHU UCCIIEI0BAHUN B paMKax

y4eOHOT0 IKCIEPUMEHTA, YUYEOHO-UCCIAEA0BATEIbCKOM U MPOEKTHOU AESATENBHOCTU C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JIaOOpaTOPHOT0 000PYIOBAHUS;, pEIIaTh
pacuéTHbIe 3a/la4ll C SABHO 3aJlaHHOM (PU3MUECKOW MOJENBIO, UCHOJb3Ys (PU3NYECKUE
3aKOHBl W TPHUHIMIBI, HA OCHOBE aHajIM3a YCJIOBUA 3a/aud BbIOMpATh (DU3UUYECKYIO
MOJI€NIb, BBIACTATH (U3NYECKHE BETUYMHBI U (OPMYNbI, HEOOXOmuWMble s €€
pelIeHUs], MPOBOAUTH PACUYETBl M OIEHUBATH PEATBHOCTH IOJYYEHHOTO 3HAYECHUS
(bu3MUecKo BEJNMYMHBI; pellaTh KayeCTBEHHBbIE 3aJauM: BBICTPAUBATH JIOTMUECKH
HEMPOTUBOPEYMBYIO LEMOYKY PACCYyKIEHUHM C OIOPOM Ha W3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUYECKHUE SBJICHUS; UCIIOJIB30BATh MPU PELICHUN YUEOHBIX 3a/1a4
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COBpPEMEHHBbIE HMH(POPMAIMOHHBIE TEXHOJIOTMM JJIs [OUCKA, CTPYKTYpUpPOBaHMUS,
UHTEPIIPETallud M TPEICTaBICHUs y4eOHOW M Hay4dyHO-TIOMYJSIpHOW HHGOpMAaIH,
NOJyYEHHOW W3 Pa3IMYHbIX HMCTOYHHUKOB, KPUTHYECKH AHAIU3UPOBATH IOJY4aEMYIO
UHPOpMAIMIO; OOBSCHITh NPUHLMUIBI JEHCTBUS MAIUUH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB,
pa3ianyaTh YCIOBHS UX 0€30MacCHOTO UCIIOJIb30BAHUS B TOBCEAHEBHOM KU3HH;
IPUBOJUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX -(DU3UKOB
B Pa3BUTHE HAYKHU, B OOBSICHEHHE MIPOLIECCOB OKPYIKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKHU
¥ TEXHOJIOTUI; UCTIOJB30BaTh TEOPETHUECKNE 3HAHUS 10 (PU3MKE B TIOBCETHEBHOM KU3HU
Uit obecriedeHus 0€30MacHOCTH MpU OOpalieHuu ¢ OpudopaMH M TEXHUYECKUMHU
yCTpOMCTBaMM, IJIsi COXpPAHEHMsI 3[0pOBbS U COOJIIOJEHUS HOPM HKOJIOTUYECKOTO
MOBEJICHUSI B OKpYXaromel cpene; paboTaTh B TPYIE C BBIMOJTHEHUEM Pa3TUYHBIX
COLIMANIBHBIX POJIEH, IUTAHUPOBAaTh pabOTy TPYMIbl, PalMOHAIBHO PACHpPEIENATh
00s13aHHOCTH U IJIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalLUsAX, aJ€KBATHO
OIICHMBATh BKJIAJ KAXIOTO W3 YYaCTHUKOB TPYMIBI B PEHICHHE paccMaTpUBaEMO
POOJIEMBI.
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10 KJIACC
Haumenosanue
No KomnnuectBo OCHOBHEIE BUJIBI JIEATEIILHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepkanue
/1 4acoB 00yyarommuxcs

y4eOHOro mpeaMeTa

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

1.1

duzuka u MCTOAbI
Hay4YHOTI'O ITO3HAHHA

2

dusnka — Hayka O MNPUPOJE.
Hayunbie MeTompl mno3HaHUS
OKPYKaIOIIEro MUpa.

Ponp skcnepuMeHTa M Teopun B
IIpoLecce MMO3HAHUS IPUPOIBI.

DKCIEpUMEHT B ¢puzuke.
MopenupoBanue (du3nUecKux
ABJICHUM U TpoueccoB. HayuHble

rurnore3pl. DU3NYECKUE 3aKOHBI M
TeopuH. [’ paHulBl NPUMEHUMOCTH
dbuznyeckux  3aKkoHOB.  [IpuHIUI
COOTBETCTBHSL. Pone u wMecto
buzuku B (opmupoBanuu
COBPEMEHHOW HAy4YHOM KapTHUHBI
MHpa, B IIPAKTUYECKOU

JESITeIbHOCTH JIIOJIEN

N3ydyeHne Hay4yHbIX (SMIUPUUECKUX U
TEOPETHUYECKUX) METOJOB IO3HAHUSA
OKPYXAaIOILEro MUpA.

OO0cy:xeHre rpaHul] IPUMEHUMOCTH
¢u3nueckux 3aKkoHOB U Teopuil. Pabora
B TPYIIIIE 10 MOATOTOBKE KOPOTKUX
COOOILIEHUM 0 posik U MecTe (HU3UKH B
HayKe U B MPAKTUUYECKON JAESITeIbHOCTU
moaeil. JleMoHcTpalys aHaJIOrOBBIX U
IU(POBBIX U3MEPUTENBHBIX TPUOOPOB,
KOMITBIOTEPHBIX TATYUKOB.

OcBoeHue OCHOBHBIX MPUEMOB PAOOTHI C
1udpoBoit 1aboparopueii o Gpusznke

1 o
HpI/I pa3pa60TKe pa60qu/I nporpaMmMmbl B TEMAaTUYCCKOM IIJIAHUPOBAHUHW JOJIKHBI OBITH YUYTCHBI BO3MOXXHOCTHU HCIIOJIB30BAHUSA SBJICKTPOHHBIX (I_[I/I(i)pOBBIX)

O6pa3OBaTeJ'H:HBIX PECYPCOB, ABJIAIOIINXCA y‘{€6HO-M€TOI[I/I"IGCKI/IMI/I MaTepuajiaMu, COACPIKAHUC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCIILCTBY 00 O6pa3OBaHI/II/I.
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Hroro o pazneny

Pa3nen 2. Mexanuka
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2.1

Kunematuka

MexaHu4deckoe JIBUKCHHE.
OTHOCHUTEIHLHOCTh MEXaHHYCSCKOTO
nBkeHus. Cuctema oTcuéra.
Tpaexropusi.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOpPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTEPUAIIbHON TOUKH, HX
MPOEKIIMU HA OCH CUCTEMBI
koopauHat. CloKeHue
MEPEMENICHUMN U CII0)KEHUE
CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE
MPSAMOJIMHEMHOE IBUKECHUE.
['paduku 3aBUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHUS, IyTH U
MepeMeIIeHUs] MaTEePUaIbHOU TOUKHU
OT BPEMECHHU.

CBobOonHOoe TmajeHue. Y CKOpEeHUe
CBOOOIHOTO ITaJIEHUS.

KpuBoIMHENHOE NBUKEHHUE.
JIBKeHHe MaTepralIbHOM TOYKHU T10
OKPY’KHOCTH C IIOCTOSSHHOM 1O
MOJIYJII0 CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JIMHENHAsA CKOPOCTb.
[lepuon n wactora obpareHus.
L{eHTpOoCTpEMUTENIBHOE YCKOPEHHUE.

[TpoBeneHune SKCIEpUMEHTA: H3yUCHHUE
HEPABHOMEPHOTO JBM)KCHHUS C TEJTBIO
OTIpe/IeICHNS] MTHOBEHHOW CKOPOCTH;
HCCJICIOBAHUE COOTHOIIECHUS MEKIY
My TSIMU, TIPONUJICHHBIMH TEJIOM 32
MOCJIeI0BaTEIHbHBIC PABHBIE
MIPOMEKYTKH BPEMEHH TPU
PaBHOYCKOPEHHOM JIBUKEHUU C
HAYaJIbHOW CKOPOCTHIO, PABHOW HYIIIO;
W3ydeHUE ABMKCHUS IIaprKa B BI3KOM
KUIAKOCTH; U3YICHHE JIBIKCHUS TETIa,
OpOIIEHHOTO TOPU30HTAIILHO.
OObsicCHEHUE OCHOBHBIX NMPUHIIUIIOB
JEHUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KakK: CIIUOMETP, IIESMTHBIC U
pEMEHHBIC TepeIavuy IBYKCHHUS; 1
YCJIOBUHM UX O€301M1aCHOTO
MCIIOJIb30BAHUS B MIOBCETHEBHOM
KU3HH.

Pemenue pacu€THbIX 3a/1a4 ¢ SIBHO
3aIaHHON (PU3UYECKON MOJIEIBIO C
WCITOJIb30BAaHUEM OCHOBHBIX (hOPMYIT
KHHEMaTHKH.

[TocTpoenue u ananu3 rpaduKoB
3aBUCUMOCTEH KHHEMaTHYECKHUX
BEITMYMH OT BPEMEHU IS
PaBHOMEPHOTO
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TexHuueckue ycTpoucTaa u
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IIPAKTUYECKOE IIPUMEHEHUE:
CIIUJOMETD, IBW)KCHUE CHapsOB,
LICTIHBIE U PEMEHHBIE NTEpeIaun

Y PAaBHOYCKOPEHHOI'O MPSIMOJIMHENHOTO
JBHKCHUS.

Pacno3naBanue pu3nyeckux sIBJICHUN B
y49eOHBIX OMBITaX U OKPYKAIOIIEH
KU3HHA: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBIDKCHHME, CBOOOTHOE MAJICHHE TE,
JBIDKEHUE TI0 OKPY>KHOCTH.

Onucanye MEXaHUYECKOTO JIBMIKEHUS C
HCITOJTh30BaHUEM (DU3UICCKUX BEITUIHH:
KOOpAWHATA, yTh, IEPEMEIeHUE,
CKOPOCTh, ycKOopeHwue. PaboTa B
rpyInax Mnpy IJIaHUPOBAaHUH,
MPOBEJICHUH W HHTEPIPETAILIIU
PE3YIHTATOB OIBITOB M aHAIIN3E
JIOTIOJITHUTEJIbHBIX UCTOYHHUKOB
uH(pOopMaIUuU 10 TEME
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2.2

JlnHamuka

[IpyHLIMI OTHOCHUTENIBHOCTH
INamunes. [lepsbiii 3akoH HproTOHA.
NHepunaibHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunnun
Cynepro3uuu cui. Bropou 3akoH

HproToHa 11 MaTepuaibHON TOUYKH.

Tperuit 3akoH HproTona miis
MaTEepUAIIBHBIX TOUEK. 3aAKOH
BCEMHMPHOTO TAroTeHus. Cuiia
TskecTd. [lepBasg kocmuueckas
CKOPOCTb.

CpaBHeHHE MacC B3aUMOJECHCTBYIOIINX
TeJL.

N3yuenue 3aBUCUMOCTHU CHIIBI
YIOPYTrOCTH OT Aedopmannu; cpaBHEHHE
CHJI TPEHHUS ITOKOS, KAaUeHUS U
CKOJIbXKEHUSI.

O0psacHenue HeBecomocTH. [IpoBeneHune
IKCIIEPUMEHTA!

UCCIIEIOBAaHHE  3aBUCUMOCTH  CHII
YIOPYTrOCTH, BO3HUKAIOUINX B MPYKUHE
U PE3MHOBOM 00paslie, OT UX
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Cuia ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Buabl TpeHus (MoKos,
CKOJIb)XEHUSI, KaueHus1). Cuna
tpenus. Cyxoe TpeHue. Cuna
TPEHUSI CKOJIbKEHUS U CHUJIA
TpeHus nokosi. Koagdunment
TpeHus. Cuia COnpoOTUBIICHUS
MIPU JBUKEHHUU TEJA B )KUAKOCTHU
WJIU Ta3e.

[locTynarenpHOE U BpallaTeIbHOE
JIBHOKEHUE a0COJIFOTHO TBEPIOTO
Tena.

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpameHus. [lnedo cumel. Ycnosus
paBHOBECHUSA TBEPIAOIO TEA.
TexHuueckue ycTporucTsa u
MPAKTUYECKOE TPUMEHEHHUE:
MOAIINITHUKY, IBUKEHUE
HMCKYCCTBEHHBIX CITyTHUKOB

nedopManvv; HU3y4YEeHUE JBYDKCHHS
Opycka IO HaKJIOHHOW IUIOCKOCTH;
WCCIICJIOBAaHKUE YCIIOBUU pPaBHOBECHS
TBEPIOTO
BpaIleHusI.
OOBsicHEHUE 0COOCHHOCTEH
PaBHOMEPHOTO W PAaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBVKCHUS,
CBOOOTHOTO TIAJICHUS TEJI, ABMKCHUS IO
OKpPY>KHOCTH Ha OCHOBE 3aKOHOB

TCI1a, HUMCIOIMICTO OCbh

HproTona, 3aKk0Ha BCEMUPHOTO
TATOTEHHS.

OObsiCHEHE OCHOBHBIX TPHHIIUIIOB
JCUCTBUS  MOJIIMIIHUKOB W  HX
MIPAKTUYECKOTO MPUMECHEHHS.
OOBsiCHEHUE TBUKESHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacuéTHBIX 3a1a4 ¢ IBHO
3QTaHHOM (PU3UYECKON MOJIEIBIO C
HCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMyn TMHAMUKHY.

PacrosnaBanue (pu3MUeCcKuX SIBJICHUN B
y4eOHBIX OMBITaX U OKPYKAIOIIEH
’KU3HH: HHEPIIUS, B3aUMOJICUCTBHE TEJl.
AHanu3 pU3NYECKUx mpoIeccoB u
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SIBJICHUM C MCIIOJIb30BAaHHUEM 3aKOHOB U
IIPUHIUIIOB: 3aKOH BCCMHPHOT'O
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tsarotenus, |, 1l u 11l 3akonsr HeroTOHa,
MIPUHITUIT CYTIEPIO3ULINHU CUJI, IPUHITUIT
PABHOINPABHOCTH MHEPIUATBLHBIX CUCTEM
oTCuéTa
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2.3

3aKOHbBI COXpPAaHCHHA B
MCXaHHUKE

Nmnynbc MaTepuanbHON TOYKH
(Tena), cucTeMbl MaTEpUATBHBIX

ToueK. MIMIynbe CUIIbl U U3MEHEHUE
UMITyJIbCA T€Ja. 3aKOH COXPaHEHHUS
uMIyJibca. PeakTuBHOE ABUKEHHE.

PaGora cuibl. MOIIHOCTE CHITHL.
Kunerndeckas sHeprus

MaTepuaibHOU Touku. Teopema 00

VM3MEHEHUU KUHETUYECKOU
SHEPTHUH.

[TorenuumanbHas SHEpPrusl.
[TorenuuanbpHas SHEPTUsS yIPYro
ne(hopMUPOBAHHON NIPYKUHBI.
[TorenuuanbHas SHEPTUs TEna
BOJIM3U MOBEPXHOCTU 3EMJIU.
[TorenuuanbHbIe U
HEMOTEHINAIbHbIE CHIIBI. CBSI3b
pabOThl HEMOTEHIIUATBHBIX CUJT C
W3MEHEHNEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAaHEHHs] MEXaHUYECKON
SHEPIHUH.

Yipyrue u Heynpyrue

IIpoBeneHne 3KCIIEpUMEHTA: U3YUYEHUE
aOCOJIFOTHO HEYIIPYTOro yaapa ¢
ITIOMOUIBIO JIBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB; UCCIENOBAHUE CBA3U
pabOThI CUIIBI C U3MEHEHUEM
MEXaHUYECKOM SHEPIUU TeJIa Ha
IIPUMEpPE PACTSIKEHHS PE3UHOBOTO
KIyTa.

OreHka abCONIOTHBIX U OTHOCUTENIbHBIX
MOTPEUTHOCTEN U3MEPEHHUIN (PU3NYECKHUX
BEJINYHH.

Pewenne pacuy€THbIX 3a/1a4 € ABHO
3aTaHHOM (PU3UYECKON MOJIEIBIO C
UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMya TMHAMUKY U 3aKOHOB
COXPaHEHHS.

Pemenne kaueCTBEHHBIX 3a7a4 C
OTIOPOM Ha M3yYCHHBIE B pa3eie
«MexaHuka» 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3MYECcKue IBICHUS.

OnucaHre MEXaHUYECKOro JIBHKEHHUS C
UCIIOJIb30BaHUEM (DU3UYECKUX BEIMYMH:
VMITYJIbC T€JIa, KHHETUYECKasi YHEPTHs,
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CTOJIKHOBEHMSI.

TexHuueckue yCTpoOHUCTBA WU
IIPAKTUYECKOE  INPUMEHEHUE:!
BOJOMET, KONEP, NPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET

IIOTCHIMAJIbHAS SJHEPT U, MEXAaHUYECKas
paboTa, MEXaHUUYECKask MOIIIHOCTb.
AnHann3 GU3NYECKUX MPOILECCOB U
SABJICHUU C UCIIOJIb30BaHUEM 3aKOHA
COXPAaHEHMSI MEXaHUYECKOU DHEPTUH,
3aKOHA COXPAHECHMSI UMITYJIbCA.
OOBbsiCHEHNE OCHOBHBIX MPUHIUIIOB
JNEUCTBUSA U TPAKTHYECKOTO MPUMEHEHUS
TEXHUYECKUX YCTPOMCTB, TAKUX KAK:
BOJOMET, KOIIEP, NPYKUHHBIN TUCTOJIET.
OOBbsCHEHNE ABIKEHUS PAKET C OIIOPOH
Ha U3Y4YEeHHbIC (PU3NUYECKNE BETUYNHBI U
3aKOHBI MEXaHUKHU.

Hcnonb30Banue pu MOoAroTOBKE
COOOIIEHUI O IPUMECHEHUH 3aKOHOB
MEXaHHUKU COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTUM IS
IIOMCKa, CTPYKTYPUPOBAHHS,
WHTEPIIPETALUU U NPEICTABICHUSA
uH(popMauu, KPpUTHUECKUHN aHaIIU3
noyiyqaemMou HHpopMaluu

IIpoBeneHNrEe KOCBEHHBIX U3MEPEHUN,
HUCCIeI0BaHNI 3aBUCUMOCTEN
(bu3NYECKUX BEIIMYHMH, TPOBEPKA
MPEVIOKEHHBIX TUIIOTES

Hroro no paszneny

18
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Paznea 3. MoJsekyasipHas pu3uka 1 TEPMOJUHAMUKA
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3.1

OcHOBBI
MOJIEKYJISIPHOKUHETHYECKOU
TEOPUU

OCHOBHBI€ MOJIOKECHUS
MOJIEKYISIPHO-KNHETHYECKOMN
TEOPUU U UX ONBITHOE
000CHOBaHHUE.

BpoyHOBCKOE IBHKEHUE.
Judbdysusa. Xapaxkrep IBHKCHUS
Y B3aUMO/ICHCTBUS YaCTHIL
BellecTBa. Mojenu cTpoeHus
ra3oB, JKUJIKOCTEH U TBEPBIX TEI
1 00BSICHEHHE CBOWCTB BEIIECTBA
Ha OCHOBE 3THUX Mojeliel. Macca
U pa3Mmepbl MoJiekyil. KoanyecTBo
BemiecTna. [locrossHHas
ABoraapo.

TemioBoe paBHOBECHE.
Temneparypa u €€ u3mMepeHue.
[ITkana remneparyp Llenscus.
Mogenb naeanbHOro ra3a.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKON
TEOPUU UIECATBHOIO rasa.
AOcoutoTHas TeMIeparypa Kak
Mepa CpeIHEN KHHETHUYECKOMN
SHEPI'UU TEIMJIOBOTO ABUKEHUS
yactull rasa. [lIkana remneparyp

[IpoBeneHne >KCIIEpUMEHTA:
ONpENICJICHUE MAcChl BO3/lyXa B
KJIACCHOM KOMHAT€E Ha OCHOBE
U3MEPEeHHUI 00hEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3AyXa B
HEeM; UCCJICIOBAaHNUE 3aBUCUMOCTH
MEXK]ly TapaMeTpaMu COCTOSIHUS
Pa3peKEHHOTO Tasa.

Ornenka aOCONIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEPEeHUM (PU3NYECKUX BETUYHH.
OOBsicCHEHHE OCHOBHBIX MPUHIIUIIOB
JIEUCTBUN TepMOMETpa U GapoMeTpa U
YCJIOBHUH UX O€30I1aCHOTO
MCIIOJIb30BaHUs B IOBCEHEBHOM
KU3ZHU.

Pacno3naBanue pu3nyeckux siBICHUN
B Y4€OHBIX OMBITaX U OKPYKAIOIIEH
KU3HU: U Py3usi, OpOyHOBCKOE
IBUKECHUE.

OnucaHue TEIIOBBIX SIBICHUNA C
HCIIOJIh30BaHUEM (DU3UIECKUX
BEJINYUH: JIaBJICHUE Ta3a,
TeMIreparypa, CpeAaHsisi KHHEeTUYecKas
AHEPIusl XaOTHUECKOTO JBUKCHUS
MOJIEKYJI, CPETHEKBAApATUIHAS
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KenbBuna. ['a30BbIe 3aKOHBI.
YpaBHenune MenneneeBa—
Knaneiipona.

3akoH JlanpToHa. M30omponeccel

CKOpPOCTb
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B HJICAJTbHOM Ta3e C MOCTOSTHHBIM
KOJTMYECTBOM BEIIIECTBA.
['padmdeckoe mpencTaBiIcHNE
U30MPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa.

TexHunueckue YCTPOMCTBA
MPaKTHYECKOEe TIPUMEHEHHE:
TEPMOMETP, OapoMeTp

u

MOJIEKYI.
AHanu3 pu3nyecKux npoueccoB u
siBIICHUH ¢ ucnoab3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETUYECKOW SHEPTUHU TEINIOBOTO
JBUYKEHUSI MOJIEKYJI C aDCOTIOTHOM
TEMIIEPATYPOH.

Pemenune pacu€THbIX 3a/1a4 € SIBHO
3aTaHHOM (PU3UYECKON MOJIEIBIO C
HCIOJIb30BaHUEM OCHOBHBIX
nonoxenut MKT, 3akoHoB u popmyn
MOJIEKYJIIPHOM (PUBUKHU.

PaboTa B rpynmnax npu riaHUpOBaHUH,
IIPOBEICHUU U UHTEPIIPETALUU
pPE3yJIbTATOB OINBITOB U AHAJIA3E
JOTIOJTHUTEIIBHBIX HICTOYHUKOB
uH(pOopMaIuu 10 TeEME
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3.2

OCHOBBI
TEPMOJIMHAMUKHA

10

TepMoaumHaMuueckas cucTema.
BuayTpeHHss sHeprus
TEPMOIMHAMHYECKOU CUCTEMBI U
CITOCOOBI €€ N3MEHEHMUS.
KonuuecTBo TemioTsl U padoTa.
BHyTpeHHSs SHEPTHS OAHOATOMHOTO
HJIcaJIbHOro ra3a. Bunpl
TEIIONEepeavr: TETUIOTPOBOAHOCTD,
KOHBEKIIHUS, U3JIydeHUE. Y IeabHas
TEIJI0EMKOCTh BEIIECTBA.

[IpoBeneHmne skciepuMeHTa: U3MEPEHNE
yJIeIbHOM TEIIOEMKOCTH BEILECTBA.
OneHka abCONIOTHBIX U OTHOCUTENIBHBIX
MOTPEUTHOCTEN U3MEPEHUH (PU3NIECKUX
BEJIMYHH.

W3yuenune moneneil mapoBoi TypOUHBI,
JABUTATENs] BHYTPEHHETO  CrOpaHus,
PEaKTUBHOTO JIBUTATEIIS.

OObsicHEHHE TPHUHIUIOB JCHCTBHUS W
yCII0BU 6€3011aCHOTO MCII0JIb30BaHUS
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KonndecTBo TEmIoThI Ipu

TETUIonepenaye.

[Tonsarue 00 aguabaTHOM IpoIlECCe.

ITepBblii 3aKOH TEPMOJIMHAMUKH.
[IpuMeHeHUE TTEpBOro 3aKOHA
TEPMOJIMHAMMKH K U30IPOIIECCAM.
['padrueckas uaTEpHIpETaIUs
paloThI rasa.

BTOpoii 3aKOH TE€PMOAMHAMHUKHU.
HeobpatumocTs mpoiieccoB B
pUPOJE.

TemnnoBbie MamuHbL. [TpuHIUATIBI
JEUCTBHUS TETTIOBBIX MAIUH.
[IpeobpazoBanusi JHEPTUU B
TEIJIOBBIX MaIINHAX.

KoadduireHT nosiesnoro aencTBus

TEIJIOBOU MAIlIUHBI.

[ukn Kapro u ero ko3¢ dunreHt
ITOJIE3HOTO TEUCTBUA.
DKoJIoTUYecKue MpooIeMbl
TEIIOPHEPTETHKH.

TexHunueckue yCTpPOMCTBA
MPaKTUYECKOE TPUMCHEHHE:

JIBUTaTEJIb BHYyTPEHHETO CTOPAHMS,

OBITOBOM XOJIOIMIILHHUK,

n

B IMOBCEHEBHOM KU3HU JBUTATEIS
BHYTPEHHETO CropaHusi, ObITOBOTO
XOJIOIUJIbHUKA, KOHIULILOHEPA.
Onucanue CBOMCTB T€N U TEIIOBBIX
SBJICHUM C UCIIOJIb30BAHUEM
(bu3MYeCcKUX BEJIMUMH: JaBJICHUE Ta3a,
TeMIlepaTypa, KOJIM4eCTBO TEIIOTHI,
BHYTpPEHHSIS1 SHEPrus, paboTa rasa.
Pemenue pacu€THbIX 3a1a4 € SIBHO
3aIaHHOM (PU3UYECKON MOJIETBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3UKH U
TEPMOTMHAMHUKH.

Pemmenne xayecTBEHHBIX 3a1a4 C
OMOpO Ha N3YUYEHHBIE B pa3jelie
«MonekynsipHasi pusuka u
TEPMOJIMHAMUKA)» 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUECKHe
SIBJICHUSL.

PabGoTa B rpymnmax npu aHaauze
JIOTIOJTHUTENIbHBIX ~ MCTOYHHKOB
uH(pOpMaIUK 10 TeEME
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KOHJAUIIMOHED
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3.3

ArperaTHble COCTOSIHUS
BemecTBa. Ma3oBbie
TIePEX0JIbI

[TapooOpazoBaHue U KOHACHCAIHS.
Ucnapenue u kunenue. AOCOIIOTHAS
Y OTHOCUTEbHAS BIAKHOCTD
BO3/yxa. HachlleHHbIM n1ap.

VY nenbHas Temnora
napooOpa3oBaHusi. 3aBUCUMOCTb
TeMIEpaTyphbl KUTICHUSI OT TaBJICHUSI.
Teépnoe teno. Kpucrammmueckue u
amop(dHbie Tena. AHU3OTPOIHUS
CBOWCTB KpUCTAILIOB. JKuakue
kpuctaiuibl. COBpeMEHHbIE
Marepuansl. [InaBnenue n
KpUCTaJIM3auus. Y AeIbHAas TEIIOTa
riaBiaeHus. CyomuManus.
VYpaBHeHUE TEMIOBOTO OaaHca.
TexHuueckue ycTpomucTaa u
MPAKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U TICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTUU
MOJTYYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YHUCIIE
HAaHOMATEpHUAJIOB, U
HAHOTEXHOJIOTUHU

[IpoBeneHune 3KCIEpUMEHTA: U3MEPEHUE
OTHOCUTEJIBHOM BIAKHOCTH BO31yXa.
OneHka abCONIOTHBIX U OTHOCUTENIBHBIX
MOTPEIIHOCTEN U3MEPEHUHN PU3NIECKIX
BEJINYMH.

N3ydyeHne CBOMCTB HACBIIIEHHBIX
napoB,  Ccrnoco0OB  HM3MEpPEHHUs
BIIAXKHOCTH

HaGnronenue kurnenus npu
[IOHM>KCHHOM JIaBJICHUU, HATPEBAHUS U
IJIaBJIEHUS KPUCTAININYECKOTO
BEILECTBA.

OObsicCHEHUE PUHLIMIIOB JIEUCTBUS U
YCIJIOBHIA 0€30MaCHOT0 UCIIOJIb30BaHUS
B [TOBCETHEBHOM KM3HU TUTPOMETPA,
IICUXpOMETpa, Kanopumerpa. 3yuenune
TEXHOJIOTUH MOITYYEHUSI COBPEMEHHBIX
MaTepHualoB, B TOM YHCIIE
HaHOMAaTEPHUAJIOB.

Pemenne pacu€rHbIX 3a1ad ¢ SIBHO
3aIaHHON (PU3UYECKOU MOJENIBIO C
UCII0JIb30BaHUEM ypaBHEHUS
TEIUIOBOTO OajnaHca.

Pemenue kauecTBEHHBIX 337a4 C
OIIOPOM HA U3YUYEHHBIC 3aKOHBI,
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3aKOHOMEPHOCTH U (PU3HUECKHE
SIBJICHUSI TI0 TEME.
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Pacnio3naBanue pu3nyecKkux sBICHUN B
y4eOHBIX OIBITaX U OKPY>KaroIe
KU3HU: Aeopmanust TBEPABIX TE,
HarpeBaHue 1 OXJIaXICHUE Tel,
U3MEHEHHUE arperaTHblX COCTOSTHUM
BELIECTBA U OOBSCHEHUE X HAa OCHOBE
3aKOHOB M (POPMYJI MOJIEKYJIIPHOU
(bu3HKH.

Hcnonb3oBanne nHGOPMAMOHHBIX
TEXHOJIOTH JIJIS TIOUCKA,
CTPYKTYPUPOBAHHUSI, UHTEPIPETALIMH U
npeicTaBiIeHUsI UH(pOpMaLUU MIPU
HOJATrOTOBKE COOOIEHUI O TPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOU (DU3UKH U
TEPMOJIMHAMMKHU B TEXHUKE U
TEXHOJIOTHSIX

Hroro no pazneny

24

Pa3znen 4. JaekTrpoauHamMuKa
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4.1

SHCKTPOCTaTI/IKa

10

DneKTpu3anus Tel. JNEKTPUIECKUI
3apsa. [IBa Buaa 3JIeKTpUYECKUX
3apsiioB. [IpoBOIHUKY, AUPAEKTPUKHI
Y TIOJTYTIPOBOTHUKH.

3aKOH COXPAHEHUS AIEKTPUUECKOTO
3apsaa.

B3aumopelicTBue 3aps10B. 3aKOH

Kynona. ToueuHblll 31EKTpUIECKUN
3apsi. DIEKTPUUECKOE TOJIE.

IIpoBeaeHne 3KCIEPUMEHTA: U3MEPEHUE
AIEKTPOEMKOCTH KOHJeHcaTopa. OleHka
a0COIIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEH U3MEPEHUM (PHU3UIECKUX
BCJIMYMH.

WN3ydyeHnne NPUHLHNIOB IEUCTBHUS
3JIEKTPOCKOIIA, 3IEKTPOMETPA,
KOHJIEHCATOPA.

N3ydyeHne npuHIKUNOB AEHCTBUS
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Hanpssk€HHOCTB JIEKTPUYECKOTO
nosts. [Ipunnun cynepno3unuun
ANEKTPUYECKUX nonen. JInaumu
HaMPSHKEHHOCTH JJIEKTPUYECKOTO
T1OJIAL.

PaboTta cui 35eKTpoCcTaTHYecKOro

OJIA. IloTrennuain. Pa3noctnp
noreHuuasIoB.  [IpoBonHukn w
JIUBJIEKTPUKHU B

QJICKTPOCTATUYCCKOM II0JIC.

I[I/IBJIGKTPI/I‘-IGCKEUI IIPOHHULACMOCTbD.

OnekTpoéMkocTh. Konnencarop.
DneKTPOEMKOCTH TUIOCKOTO
KOHJIEHCATOpa. DHEpPrus
3apsPKEHHOTO KOHJIEHCATOoPA.
TexHuueckue ycTpomucTaa u
MPaKTUYECKOE TPUMEHEHUE!
AIIEKTPOCKOII, IJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3AIINTA,
3a3eMJIEHUE JIEKTPONPUOOPOB,
KOHJEHCATOP, KOMUPOBAJIBbHBIN
amnrapar, CTpyWHbIN IPUHTED

U YCJIOBHIA 6€30MacHOTrO MPUMEHEHUS B
IIPaKTUYECKOM KU3HHU,

KOIIMPOBAJIBHOIO alIapara, CTpyHHOTO
IIPUHTEPA.

PaccmoTtpenne gpusnuecknx 0OCHOBaHUMN
AJIEKTPOCTATUYECKOM 3alIUTHI U
3a3eMJIEHUS AJIEKTPOIIPUOOPOB.
Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aIaHHON (PMBUYECKON MOJICTBIO C
HCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopMyi aniekTpocTaTuku. Pemenue
KAaueCTBEHHBIX 33Ja4 C OIOpPOMl Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nuecKue IBIEHUS AIEKTPOCTATUKH.
Pacno3naBanue pu3nuecKux SBICHUA B
y4€OHBIX OIBITAX U OKpY’Karolen
KU3HU: dJIEKTPU3ALNS TET,
B3aMMOJICICTBHE 3aps10B U OObSICHEHUE
WX Ha OCHOBE 3aKOHOB U (popmyn
AIEKTPOCTATHKH.

Onuncanue V3y4YEHHBIX CBOMCTB
BEILECTBA U 3JEKTPUYECKUX SBJICHUN C
HCIIOJIb30BaHUEM bu3nuecKux
BEJIMYMH:  DJIEKTPUYECKHM  3apsm,
HaIpPSHKEHHOCTD 3JIEKTPUUYECKOTO TOJIS,
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MOTEHIMAJI, PA3HOCTh MOTCHIUAJIOB,
BJIEKTPOEMKOCTb.

AHann3 GU3NYECKUX MPOIIECCOB U
SBJICHHUM C UCIIOJIb30BAHUEM
(bu3MYeCKUX 3aKOHOB: 3aKOHA
COXPAHEHMS ANEKTPUUYECKOTO 3apsia,
3akoHa Kynona.

PaboTa B rpynmax mpu aHaiuse
JOTIOJIHUTEJIbHBIX NCTOYHUKOB
uH(}OpMAIUHU U TIOJITOTOBKE COOOIIIEHUM
O MPOSIBJICHUU 3aKOHOB AJIIEKTPOCTATUKHU
B OKPYXaIOIIeH >KM3HU U MPUMEHEHUU
UX B TEXHUKE
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4.2

IlocTosTHHEII

BJIEKTPUYECKUH TOK.

Toku B pa3auaHbIX
cpenax

12

DNEeKTPUYECKUN TOK. Y CIIOBHS
CYIIIECTBOBAHHS JICKTPUIECKOTO
toka. Ucrounnku Toka. Cuia Toka.

IloCTOSIHHEBII TOK.
Hanpsoxenue.

3akoH OMa /U1l ydacTKa [EMu.
DIEKTPUYECKOE COTPOTUBIICHUE.

yI[@HBHOG COIIPOTHBIICHUC BCIICCTBA.

[TocnenoBarensHOE, MapaieIbHOE,
CMENIaHHOE COEAMHEHUE
MIPOBOTHUKOB.

PaGora  anekTpuyeckoro  TokKa.
3akoH J[xoyns—Jlena. MonHOCTb
AIEKTPUUECKOTO TOKA.

[IpoBenenHme SKCIEPUMEHTA: H3yUYCHUE
CMEIIaHHOTO COETMHEHHUS PE3UCTOPOB;
u3mepenue DJ{C UCTOUYHUKA TOKA U €ro
BHYTPEHHETO CONPOTUBIICHHUS;
HaOJI0JICHHE JIEKTPOJIU3a.

OrneHka a0COMIOTHBIX M OTHOCUTEIIBHBIX
MOTPEITHOCTEN U3MEPEHUMN (PU3NYECKHUX
BEJTUYMH.

OObsiCHEHNE TIPUHIIUTIOB ICHCTBUS
yCJIOBUM 0€30MMacHOTO MPUMEHEHUS
aMIIepMeTpa, BOJIBTMETPA, PEOCTAaTa,
HMCTOYHUKOB TOKA,
AJIEKTPOHATPEBATEIBHBIX U
AJIEKTPOOCBETUTEIBHBIX TPUOOPOB,
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DIEeKTPOJIBUKYIIAs CUIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHUKA TOKA. 3aKkoH Oma 1iist
MOJIHOM (3aMKHYTOH)
anexkTpuyeckou nenu. Koporkoe
3aMBbIKaHHE.

DIEeKTPOHHAS TPOBOJIUMOCTh
TBEPBIX METAJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAJJIOB OT
TeMIepaTyphl.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKUN TOK B BaKyyMe.
CBONCTBA PIEKTPOHHBIX TyYKOB.
[MonynpoBoauuku. CoOCTBEHHAs U
MIpUMECHasi TPOBOAUMOCTh
MoJynpoBOAHUKOB. CBOMCTBA P—N-
nepexoa.

[ToynpoBOTHUKOBBIE  TPUOOPHI.
DIEKTPUYECKU TOK B pacTBOpaX U
pacruiaBax 3J€KTPOJIUTOB.
DNEeKTPOIUTHYECKAsT JUCCOLALIHS.
DIEeKTPOIIu3.

DJIEKTPUUYECKUM TOK B raszax.
CamocCTOSITENBHBIN U
HECAMOCTOATENbHBIN pa3psia.

TEpPMOMETPA CONPOTUBJICHHUS,
BAKyyMHOTO J10/ia, TEPMHUCTOPOB U
($hoTOPE3UCTOPOB, MOIYITPOBOTHUKOBBIX
JIMO/IOB, TaJIbBAaHUKH.

Penienne pacu€THBIX 3a/1a4 € IBHO
3aJIaHHON (YU3UYECKON MOJIETBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dhopmyit Tembl «IlocTOSHHBIN
ANEKTPUUECKUN TOK.

PacnioznaBanue pu3nyeckux sBICHUN

B yU€OHBIX OIBITAX U OKpYXKaroulei
KU3HU: AJIEKTPUUECKask TPOBOJIUMOCT,
TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE JIEUCTBHS TOKA. AHAIIU3
ANEKTPUYECKUX SIBICHHUI U MPOLIECCOB B
LEISIX TTOCTOSIHHOTO TOKA C
MCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH MOCJIEA0BATEIEHOIO U
NapaJIEIbHOIO COEAUHEHNUS
MPOBOJIHUKOB, 3aK0H J[xoyins-JIeHna.
Onurcanue n3y4yeHHbIX CBOMCTB
BEILECTB U JIEKTPUYECKUX SABICHUNA C
HCIIOJIb30BAaHUEM (DU3UYECKUX
BEJIMYMH: JIEKTPUYECKHI 3apsij, cruia
TOKa, AIEKTPUUECKOE HAIIPSIKEHUE,
ANEKTPUUECKOE CONTPOTUBIICHUE,
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Momnnus. ITnasma.
TexHuyeckue ycTponcTa u
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MPaKTHYECKOe TIPUMEHEHHE:
aMIIepMETP, BOJIBTMETP, PEOCTAT,
UCTOYHHUKH TOKA,
AJIEKTPOHATpPEeBaTEIbHBIC TPHOOPHI,
DIIEKTPOOCBETUTEHHBIE TIPUOOPHI,
TEPMOMETP CONPOTHUBIICHUS,
BaKyyMHBIHN JHOJ], TEPMUCTOPHI U
($hoTOpPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN O/,

pa3HocTh noTeHnuanos, J/1C, pabora
TOKa, MOIIIHOCTb TOKA.

Hcnonp3oBanne NHPOPMAITMOHHBIX
TEXHOJIOTU JIJIS TIOUCKA,
CTPYKTYPUPOBAHHUSI, HHTEPIPETALIMH U
npecTaBiIeHUs] UH(pOpMAaLUU ITPU
MOJIFOTOBKE COOOIIEHUH O MPUMEHEHUU
3aKOHOB IMOCTOSTHHOTO TOKA B TEXHUKE U
TEXHOJIOTHSIX

rajbBaHHKa
Htoro no pazueny 22
PesepBHOE Bpems 2
OBIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
11 KIIACC
HaunmeHnoBanue
Ne KonuyectBo OcHOBHBIC BUIBI JCATEIBHOCTH
pa3liesioB U TEM [IporpammHoe conepkanue
n/n 4acoB oOy4Jarommxcs
y4eOHOro mpeameTa

Paszgea 1. diaekrpoamHamMuka
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11

MarautHoe oJe.
DNeKTpOMarHuTHas
WHTYKIUA

11

ITocTostHHBIC MAarHHTHI.
B3aumojelicTBue MOCTOSHHBIX
MarsuToB. MarauTHoe MoJie.
BekTop MarHuTHOM MHAYKIIUH.
[IprHIMD cyneprnio3uuun
MarHMTHBIX nojaeH. JInaun
MarHuTHOM MHAyKIuK. KaptuHa
JIMHUM MarHUTHOM MHIYKIAX MOJIS
TIOCTOSIHHBIX MAarHUTOB. MaruuTHoe
T10JIE TIPOBOJIHUKA C TOKOM.
KapTuna nmuHuii HHAYKIUH
MarduTHOTO I10JIS JJIMHHOTO
MIPSIMOTO ITPOBOJHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIIKH
¢ TokoM. OmnbIT Dpcrena.
B3anmonelicTBre MPOBOJHUKOB C
TOKOM.

Cuna Amriepa, €€ MOAYJIb U
HarnpaBJICHUE.

Cuna Jlopenua, €€ MoayJib U
HamnpasJeHue. I BrxxeHue
3apsHKEHHOM YaCTHUIIbI

[IpoBeneHue 3KCIEPUMEHTA: U3yUYECHHE
MAarHUTHOTO MOJIS KaTYIIKU C TOKOM;
UCCJIEIOBAHKE JIEUCTBHSI IOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
UCCJIEIOBAHME SIBJICHUS
AIEKTPOMATHUTHON UHIYKIIMH.
OneHka a0CONIOTHBIX U OTHOCUTEIbHBIX
MOTPEUTHOCTEN U3MEPEHHUIN (PU3NYECKHUX
BEJIMYMH.

OObsicCHEHUE NMPUHLKIIOB ACHCTBUSA U
yCJIOBUM 0€30MacCHOr0 MPUMEHEHMS
IIOCTOSIHHBIX MarHUTOB,
AJIEKTPOMATrHUTOB, 3JIEKTPOABUTATEIIS,
YCKOPUTEJIEH 31IEMEHTAPHBIX YaCTHULL,
WHAYKIIMOHHOM T1euu. Permenne
pacy€THBIX 337]a4 Ha IPUMEHEHUE
bopmyr TeMbl

«MaruuTtHoO€e noJie. JIeKTPOMarHuTHas
WUHIYKLUSD.

Pemenne kadyecTBEHHBIX 3a1ad C
ONOPOM HA W3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUEcKHe
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B OTHOPOAHOM MArHMTHOM IIO0JIC.

PaGora CHJIBI Jlopenua.
SIBneHne  3IEKTPOMATHUTHOMN
nHaaykuud. [loTok  BekTopa

MAarHuTHOW MHIYKIIVH.
DIIEKTPOJIBUKYIAS CHJIA UHAYKIUU.
3aKOH 3JEKTPOMAarHUTHOW UHIYKIIUU
®dapajes.

Buxpesoe aiiekTpruueckoe mose.
DIIEKTPOJIBUXKYILAs CHJIa UHAYKIUU B
MPOBOJIHUKE, IBUKYIIEMCS
MOCTYMATEIBHO B OJTHOPOJHOM
MAarHUTHOM MOJIE.

[Ipasuo Jlenua.

NHayKTUBHOCTS. SIBienue
CaMOMHIYKIIMU. DJIEKTPOABHKYILAS
CHJIa CAMOUHIYKIMH.

DHeprusi MarHuTHOTO MOJIA KaTylIKH

C TOKOM.

DJIEKTPOMarHuTHOE oJe.
TexHuueckue yCTpOWCTBA U
NPaKTHYECKOE TPUMEHEHHE:
MOCTOSTHHBIE MarHUTHI,

AIEKTPOMATHUTHI,
ANIEKTPOJBUTATENb, YCKOPHUTENIU
AJIeMEHTapHbIX YaCTHII,

SIBJICHUSI TeMbI « MarauTHOE MoJie.

DJIEKTPOMArHUTHASI UHIYKITUSD).
OrnpeneneHue HaNpaBJICHUST BEKTOpa
WHAYKIUM MAarHATHOTO TOJIs
MIPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U
cuiibl JIopeHua.

PacnosnaBanue Gpu3nUecKux sIBJICHUN B
Y4EOHBIX ONBITaAX U OKPYKaIOIICH
’KM3HH: B3aMMO/JICICTBUE MarHuTOB,
AJIEKTPOMArHuTHas UHAYKIUS, JCHCTBUE
MAarHUTHOTO MOJISI HA POBOJIHUK C
TOKOM U JBWKYIIUICS 3apsi.

AHanu3 3JIEKTPOMATHUTHBIX SIBICHUNA C
HCII0Jb30BAaHUEM 3aKOHA
AJIEKTPOMArHUTHOW MHIYKIIUH.
OnucaHne N3y4eHHBIX CBOMCTB BEIIECTB
Y DJICKTPOMArHUTHBIX SIBJICHUH C
MCIIOJB30BaHNEM (PU3UYECKUX BEJIMUUH:
WHIYKIWSI MATHUTHOTO TOJIs, CUiIa
Awmmnepa, cuna JlopeHnua,
WHYKTUBHOCTb KaTYIIIKH, YHEPTUS
BJIEKTPUYECKOTO U MATHUTHOTO MOJIEN
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HHAYKOUOHHAA I1CYb

61



®denepanpHas padouas mporpamma | dusnka. 10—11 kmacce (0a30BbI YPOBEHD )

Hroro o pazneny

11

Pasnea 2. KoJsie0anus M BOJIHBI
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2.1

Mexanunueckue u
3JIEKTPOMArHUTHBIE
KOJIcOaHU s

KonebarenbHas cucrema.
CBoOO/IHBIE MEXaHUYECKUE
KoJeOanus. ['apmoHueckue
kosnebanus. [lepuon, yactora,
aMIUTUTya U (aza KojeOaHuH.
[IpyXMHHBIN MasSTHUK.
MareMaTu4ecKkui MasiTHUK.
YpaBHEHUE TapMOHUYECKUX
kosebanuii. [IpeBparnienue snepruu
IPY TaPMOHUYECKUX KOJICOaHUSIX.
Konebarenbubiii kKoHTYp. CBOOOAHBIE
AJIEKTPOMAarHUTHbBIC KOJIeOaHUS B
HJIealIbHOM K0JI€0aTeIbHOM KOHTYPE.
AHaJIOTUSI MKy MEXaHUYECKUMU U
ANIEKTPOMATHUTHBIMU KOJICOAHUSMH.
®opmyna TomcoHa. 3aKkoH
COXpPaHEHUS PHEPTUH B UJC€ATHHOM
K0J1e6aTeTbHOM KOHTYpE.
[IpencraBienue o 3aTyXarOMMUX
KoJieOaHusX. BeIHy X IeHHbIE
MexaHudeckue konedanus. Pesonanc.
BriHyXI€HHBIE 3JIEKTPOMArHUTHbBIE
KoJIeOaHwUsI.

ITepemMeHHBIN TOK.

CunycounalibHbINA IEPEMEHHBIN TOK.

Hccnenosanue napameTpoB
KOJIe0aTeIbHON CUCTEMBI — IEPUO/IA,
4acTOThI, AMIUIUTYABI U (ha3bl
KoJieOaHuM (MPY>KUHHBIN W/WTU
MaTeMaTUYECKU MasITHUK).
Habmronenue 3aryxaromux KojieOaHUi.
HccnenoBaHue CBOMCTB BBIHYKICHHBIX
KoJIeOaHui.

Ha6nronenue pesonanca. [IpoBenenue
HKCIIEPUMEHTA:

UCCJIEI0BAHNE 3aBUCUMOCTH NIEPHOJA
MaJIbIX KOJeOaHmid rpy3a Ha HUTH OT
JUTHHBI HUTU ¥ MacChI TPYy3a;
MCCJIEIOBAHKE TIEPEMEHHOTO TOKa B
IIETH U3 MOCJeI0BATEIHHO
COEIMHEHHBIX KOH/ICHCATOPA, KaTYIIKH
U PEe3UCTOpA.

Orenka abCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHHUHN (PU3UUECKHUX
BEJTUYMH.

OOBsICHEHNE IPUHIIUIIOB JICHCTBUS U
yCJIOBHI 0€301MacHOTO MTPUMEHEHUS
AIIEKTPUUECKOr0 3BOHKA, FeHEpaTopa
MIEPEMEHHOTO TOKA, JIMHUU
AJIeKTpornepeay.
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Pemenne pacu€THbIX 3a/1a4 € IBHO
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MOoNTHOCTB TEPEMEHHOTO TOKA.
AMIUTMTYJTHOE U JeHCTBYIOIICE

SHAYCHUC CHUJIbI TOKA 1 HAIIPSKCHUA.

Tpanchopmarop. [IponsBoacTBo,
nepegada u noTpediaeHue
AIEKTPUYECKON SHEPTHH.
OKOJIOTHYECKHE PUCKH TIPU
IIPOU3BOJICTBE JJIEKTPOIHEPTUU.
KynpTypa ucrnonb3zoBanus
AJIEKTPOIHEPIUH B ITIOBCETHEBHOMN
KU3HHU.

TexHuueckue YCTPOUCTBA u
IIPAKTUYECKOE IIPUMEHEHUE:
ANEKTPUYECKUN 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA,
aNEeKTpoIepenay

JIMHHUH

3aIaHHOM (PM3UYECKON MOJICTBIO C
UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMyJ1, OTIUCHIBAIOLINX
MEXaHUYECKUE U DJIEKTPOMAarHUTHbBIE
KOJIeOaHMsl.

Onucanne MEXaHU4ECKUX U
AJIIEKTPOMATrHUTHBIX KOJEOAHUI ¢
HCIIOJIb30BAaHUEM (PU3UYECKUX
BEJIMYMH: IIEPUOJ U YaCTOTa
KoJieOaHuil, aMIminTyaa u asza
Kosie0aHu, 3apsa] U cujia TOKa B
TFapMOHUYECKHUX AJIEKTPOMArHUTHBIX
KOJICOaHUSIX.

Pemenne kauecTBEHHBIX 3a7a4 C
OTIOPOM HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OIMCHIBAIOIIINE
MEXaHUYECKNE U DIEKTPOMAarHUTHBIE
KOJIeOaHUsl.

Pabora B rpynnax npu riaHUpOBaHUH,
IIPOBEICHUH U HHTEPIPETALMU
PE3yNbTATOB OIBITOB, U AHATU3E
JOTIOJTHUTENBHBIX UICTOYHUKOB
uH(pOpMaIUKU 10 TEME
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2.2

MexaHudyeckue u
3JIEKTPOMArHUTHBIE
BOJTHEI

MexaHu4ecKkrue BOJIHBI, YCIOBHS
pacnpocTpaHeHusl. Ilepuon.
CKOpOCTh  pacnpoCTpaHEHUs H
JuMHa BOoJHBL. [lonepeunsie n

N3yuenue oOpazoBaHus U
pacmipoCTpaHEHUS TOMEPEUHBIX U
MpOAOJbHBIX BOJIH. Habmtonenue
OTpakeHUs
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IIPOJIOJIbHBIE BOIHBI.
WUntepdepentuss u  audpakuus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTBh 3ByKa. | poMKOCTh
3ByKa. Beicota ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHS
W3JTy4CHUSA

AJIEKTPOMArHUTHBIX BOJH. B3anMHas
opueHTalus BekTopoB E, B, v B
3JIEKTPOMArHuTHOM BoJHE. CBOMCTBA
AJEKTPOMArHUTHBIX BOJIH:
OTpa)X€HHE, MPEITOMIIEHHUE,
noJispu3anus, 1upaxius,
untepdepenius. CKopocTb
3JIEKTpOMarHuTHHIX BOJH. [1Ikana
3JEKTPOMArHUTHBIX BOJIH.
[IpumeHeHue 3EeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHLMIIBI paguOCBSI3U U
TeseBuAcHuA. Paguonokanms.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPY’KarOIIEH CPEIBI.

TexHuueckue ycTpoucTsa u
MPAKTHYECKOE TPUMEHEHHE:
MY3bIKQJIbHBIE HHCTPYMEHTHI,
yJIbTPa3BYKOBas IMATHOCTHUKA B

Y TIPEJIOMJICHHS], UHTEPPEPEHIINHU U
IUPPAKIIMY MEXaHUYECKHUX BOJIH.

HaOmronenue cBs3u rpOMKOCTH 3BYKa U
BBICOTBI TOHA C aMILUTATYJI0OM U YaCTOTOU

KoJIeOaHUi, 3BYKOBOTO pE30HAHCA.
Hccaenosanue cBOMCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE,
MPEJIOMIICHUE, MOJIApU3aIus,
mudpakuus, uHTephepeHIIus.
N3ydeHue ycioBuil U3ydeHus
AJIEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
opueHTauu BekTopoB E, B, v B
3JIEKTPOMArHuTHOM BosiHE. M3ydeHue
MIPUMEHCHUS

AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U

OBITY.

OOBsiCHEHNE IPUHIIUTIOB ICHCTBUS U
YCJIOBUI 0€30IMacHOr0 MPUMEHCHHS
MY3bIKQJTbHBIX HHCTPYMEHTOB,
yIBTPa3BYKOBOH JTUArHOCTUKH B
TEXHUKE U MEIUIIMHE, paaapa,
paguoONpUEMHHKA, TEJIIEBU30DA,
aHTeHHbI, Tenedona, CBU-neun.
Pemenne pacuéTHBIX U Ka4€CTBEHHBIX
3a/1ay C ONMOPOM HA U3YUCHHBIC 3aKOHBI
1 3aKOHOMEPHOCTH, OTTUCHIBAIOIIINE
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TEeXHUKE U MEJIUIIMHE, pajiap,
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pagHONPUEMHHUK, TEJIEBU30D,
aHTeHHa, Tenedon, CBU-meun

pacipocTpaHeHHE  MEXaHHYECKUX
AJICKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTHH [IUTS ITIOMCKA,
CTPYKTYPUPOBAHHMS, HHTEPIIPETAIIUHN U
MIPEICTABICHUS HHPOPMALIMK TIPH
ITOJITOTOBKE COOOIIEHUI 00
HCITOJIb30BAaHUU AJICKTPOMArHUTHBIX
BOJIH B TCXHHKE. Y4YacTHe B JUCKYCCUU
00 3JICKTPOMAarHUTHOM 3arpsi3HEHUN
OKPYXKaIOUIEH CPEIbL.

PaboTa B rpynmax mnpu riaHupOBaHUH,
MIPOBCICHUH M MHTEPIIPETALINH
pE3yJITATOB OIBITOB U aHAIN3E

JOTIOJTHUTENIBHBIX UICTOYHUKOB
uH(pOpMaIUK 10 TEME

u
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2.3

Onrtuka

10

['eomeTprueckas onTuka.
[IpssMonuHEHOE pacpoCTpaHEHUE
CBETA B OJHOPOJHOM cpene. JIyu
cBeTa. ToueuyHbIN HICTOYHHUK CBETA.
OtpaxxkeHue cBeTa. 3aKOHBI
oTpaxeHus ceeta. [loctpoeHue
M300pakeHMI1 B INIOCKOM 3€pKalie.
IIpenomiieHue cBeta. 3aKOHBI
MpeaoMiIeHus cBeTa. AOCOIOTHBIM
rokasarenp npesomiieHus. [lomnoe

N3y4denue sBIIEHNS TIOJIHOTO
BHYTPEHHETO OTPAKEHUS, ET0O
IIPUMEHEHUS B CBETOBOJE. M3yuenue
MOJEJIe MUKPOCKOIIA, TEJIECKOIIA.
IlonyuyeHnne cmnekTpa ¢  TOMOIIBIO
MIPU3MBI U TUPPAKIIUOHHON PEIIETKH.
N3mepenne nokazareis npesioMIIeHUs
CTEKJIA.

HccnenoBanue cBOMCTB M300paxeHUi
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BHYTpPEHHEE OTpaKECHHUE.
[IpenenbHBI  yroa TOJHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust cBeta. CIOXHBIA COCTaB
oenoro cera. L[BerT.

CoOwuparomiye 1 pacceruBaroIue
nvH3bl. ToHKas muH3a. POKYCHOE
pPacCTOSIHHUE U ONITHUYECKas CHUJIa
TOHKOW JIMH3BI. [locTpoeHne
U300paKEHUN B COOMPAIOIINX U
pacceuBaromux JuH3ax. Dopmyna
TOHKOW JIMH3BI. Y BEJIMYCHUE,
naBaemoe JIMH301. [Ipenensr
MPUMEHUMOCTH F€OMETPUUECKON
OTITHKH.

Bonnoas ontuka. Matepdepenims
cBeTa. KorepeHTHbIE HCTOYHHKH.
YcnoBus HaOIIOACHUS MAKCHMYMOB
U MUHHUMYMOB B
UHTEeP(DEPEHIIMOHHON KapTUHE OT
IBYX CHH(A3HBIX KOTE€PEHTHBIX
MCTOYHHUKOB.

Judpakmus ceera. JudpakuoHHas
pemérka. Y ciioBue HabJIIOAeHUS
IJIABHBIX MAKCUMYMOB TIPH NaJ€HUU

B JIMH3AX.
OObscHEeHNE IPUHLIMIIOB IEUCTBUS U
yCIIOBUH 06€30MacHOr0 MPUMEHEHHUS
OYKOB, JIyIbl, (poTOANIIApATa,
IIPOCKIIMOHHOIO aIapaTa, MUKPOCKOIIa,
TeJIECKOIa, BOJIOKOHHOM OIITHKH,
IUPPAKIIMOHHON PEIMIETKH, TIONSPOUIA.
Pemenune pacu€THbIX 3a1a4 ¢ IBHO
3aTaHHOM (PU3UYECKON MOJIEIBIO C
UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(bopMyJ1 reOMETPUUECKOMN ONTUKH.
[TocTpoenue u onucanrie n300paxeHus,
CO37aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOW JINH30M.

Paccmotpenue MpPEJIECIIOB
MPUMEHUMOCTH T€OMETPUUYECKOU
OIITHKH.

Pacno3naBanue pu3nyeckux siBICHUN
B OIIBITaX U OKPYKAIOIIEH KU3HU:
MIPSIMOJIMHEWHOE PACIIPOCTPAHEHNE
CBETa, OTPAXKEHUE, MPETIOMIICHHUE,
uHTepdepeHus, Tudpaxius u
NOJISIpU3alisl CBETa, AUCIepCUs CBeTa.
N3yuenue ycnoBuii HaOIIOACHUS
MaKCHMYMOB 1 MUHUMYMOB B
UHTEPPEPEHIITMOHHON KapTUHE
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MOHOXPOMAaTHYECKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.
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[Monsapu3zanus cera. TexHuueckue
YCTPOMCTBA U NPAKTHUUECKOE
NPUMEHEHHUE: OYKH, JIyla,
doToamnmapat, MpOEKIIMOHHBII
anmnapar, MUKpPOCKOII, TE€JIECKOTII,
BOJIOKOHHASI ONTHKA,
mu(pakMOHHAs PEIIETKa,
HOJIIPOU]

OT IBYX CHH(i)aBHLIX KOT'CPpCHTHBIX
HCTOYHHKOB.

VcaoBue HAOIONCHUS TJIAaBHBIX
MAaKCUMYMOB IPH TaJICHUU
MOHOXPOMATHYE€CKOTO CBETa Ha
TUdPaKIIMOHHYIO PEIIETKY. AHAINU3
ONTHYECKUX SIBJICHUU C
HMCIOJIb30BAHHUEM 3aKOHOB: 3aKOH
MPSAMOJIMHEWHOTO PACIPOCTPAHECHUS
CBETA, 3aKOHBI OTPAXKECHUS CBETA,
3aKOHBI IIPEJIOMJICHUS CBETA.
Ommcannue ONTUYSCKUX SIBICHUN C
HCIIOJIb30BaHNEM (PU3HYECKUX
BEJIMYMH: (POKYCHOE PACCTOSHUE U
ONTHYECKAs CHUJIA JIUH3BI

Hroro no pazneny

24

Pa3znen 3. OcHOBBI cIeIHAJIBHON TeOPHUH OTHOCUTEIBbHOCTH (Hajsiee — CTO)
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3.1 | OcHOBBI cieaIbHON
TEOPHH
OTHOCHUTEIBHOCTH

['panuiel npuMEeHUMOCTH
KJIACCUUECKOM MEXaHMKH.
[TocTynatel cienuaabHON TEOPUHN
OTHOCHUTEJIbHOCTU: THBAPUAHTHOCTh
MOJIyJIsl CKOPOCTH CBETA B BAKyyME,
MPUHINUI OTHOCUTEIIBHOCTH
OunnHmTerHa. OTHOCUTEIBHOCTH
OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKPAIIICHUE JJINHBI.

Pemenue kauecTBEHHBIX 33724 C
ONOPOU HA U3YUYEHHBIE MTOCTYJIATHI
CTO.

Hcnonp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTHH 1 TIONCKA,
CTPYKTYPHUPOBaHUS, HHTEPIIPETALIUU U
MIpEACTaBICHUS] HHPOPMAIIUA TIPU
MOATOTOBKE COOOIIEHUI O TpaHHUIax
IIPUMEHUMOCTH KIJIACCHYECKOMN
MexaHuku u ocHoBax CTO

DHEPrust U UMITyJIbC
PEIATUBUCTCKON yacTUlbl. CBSI3b
MAaCCBhI C SJHEPTUEN U UMITYJIbCOM
PETATUBUCTCKON YaCTHULIBI.
DHeprust NoKost

Hroro no pazneny

Paznen 4. KBanToBasi pusuka
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4.1

DJeMeHThl KBAaHTOBOM
OIITUKH

®otonsl. Popmyna Ilnanka cBs3M

sHEepruu (poToHa C ero 4acTOTOM.
DHeprusi 1 UMNyJIbC HOTOHA.
OTKpBITHE U UCCIIEOBAaHUE
doroaddexra. OnbiTer A.T.
CroneroBa. 3aKOHBI
doTorpdexra. YpaBHeHue
OitHmreitna s hotodddexra.

«KpacHas rpanuia» gorosrddekra.

Hasnenue ceera. OnbiTel I1.H.
JleOeneBa.
XHUMHUYECKOEe JICMCTBHE CBETa.

TexHuyeckue ycTpoucTBa U
IPaKTUYECKOE IIPUMEHEHUE:!
($OTO3IEMEHT, (boTOIaTUHK,

COJIHEUHas OaTapesi, CBETOIUO

Hab6mronenue ¢pororddexra Ha
YCTaHOBKE C IMHKOBOM IMJIACTHUHOM.
HccenenoBanne 3aKOHOB BHEIIHETO
dbororddexra.

OObsicHEeHUE OCHOBHBIX NMPUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMUCTB,
TaKuX Kak: (poTo3JeMeHT, (OTOJATIHK,
COJIHEUHas OaTapesi, CBeTOUO/; U
YCJIOBUM UX 0€30MaCHOTO MPUMEHEHHUS
B IIPAKTUYECKON KU3HHU.

Pemienne pacu€THbIX 3a/1a4 € ABHO
3aIaHHON (PU3UYECKON MOJIEIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dhopmy1 KBaHTOBOM onTuku. Pemenue
KaueCTBEHHBIX 33/1a4 C OMOPOM Ha
M3YUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
KBAaHTOBOM ONTHUKHU. Pacrio3HaBaHue
(bU3MYECKUX SIBJICHUN B YU4EOHBIX
OTBITAX:
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dotosrnexkrpuueckuii 3pPexT, cBeToBOE
JaBJICHUE.

Onurcanune n3y4eHHbIX KBAaHTOBBIX
SBJICHUM U TTPOLECCOB C

CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH,
JUTMHA BOJHBI M 4aCTOTA CBETA, SHEPTHUS
Y UMITYJIbC (POTOHA

HUCIIOJIB30BaHHNCM (I)HSI/I‘-ICCKI/IX BCJINYHH:
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4.2

Crpoenue atoma

Mogpens atomMa TomcoHa. ONBITEHI
Pesepdpopna mo paccesHuro  o-
yactul. Ilnanerapnas wmonenb
aroma. [loctynater bopa.

N3nydyenue u moromieHue GOTOHOB
IIpU NIEPEXOJIE aTOMa C OAHOTO
YPOBHS SHEPTUU Ha Apyrou. Bubl
criekTpoB. CIIEKTp YPOBHEW dHEPTUU
aToMa BOAOPO/A.

BonnoBele cBolicTBa yacTull. BoHbI
ze bpoins.
KopryckynsspHOBOTHOBOH Ayaliu3M.
CHoHTaHHOE U BBIHYKJIEHHOE
U3JIyYCHHUE.

TexHnueckue YCTPOMCTBA u
MPAKTUYECKOE TPUMEHECHHUE:
CIIEKTPAJIbHBIN aHAJIU3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBBIN
KOMIIBIOTEP

N3yuenune moxenu onbita Pesepdopaa.
[IpoBeneHue 3KCrIEpUMEHTa 1O
HaOJIIOACHUIO JTMHENYATOrO CIEKTpA.
OrneHka a0CONMIOTHBIX U OTHOCUTEIIBHBIX
MOTPEIIHOCTENH U3MEPEHUI (PU3NIECKUX
BEJINYMH.

N3yuenune moaenu atoma: ToMcoHa,
IJIJAHETapHOM MOJEJH aToMa, MOJIENN
aroma bopa.

N3ydeHne cnekrpa ypoBHEN SHEPTUU
aToma Bojiopojia. O0bsicCHEHUE
NIPUHIIMUIIOB ICUCTBUS U YCIOBUI
0e30MacHOro MPUMEHEHHUS
CIIEKTPOCKOTA, Jiazepa, KBAaHTOBOTO
KOMIIBIOTEPA.

Pemmenne xauecTBEHHBIX 3a1a4U C
ONOPOW HAa U3YyUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUECKHE
saBjIeHUs 10 TeMe «CTpOCHHE aToMay.
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Pacnio3naBanue ¢pu3nuecKkux SBICHUA B
y4eOHBIX OMBITaX: BOSHUKHOBECHUE
JIMHEWYATOr0 CHEKTPA U3ILYyYEHUS.
AHanu3 KBaHTOBBIX MPOLIECCOB U
SABJIEHUH C UCIIOJIb30BaHUEM MOCTYJIATOB
bopa

4.3

ATOMHOE A11pO

DKCIEPUMEHTHI, JOKA3bIBAOIINE
CJIO)KHOCTB CTPOEHUS S/Ipa.
OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pesepdopaa no
ONPEICIICHUIO COCTaBa
PaIMOAKTUBHOTO U3ITyUCHHUS.
CgoiicTBa anbda-, 6era-, ramMmma-
usnydenus. Bnusiaue
PaaMOaKTUBHOCTH Ha JKUBBIC
OpTaHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxiionnas mozens siapa
I'eitzen6epra-NBanenko.

3apsin saapa. MaccoBoe 4uclio sapa.

N3oTomsl.

Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmna.
I'ammanznyuenue. 3aK0H
PaAMOaKTUBHOTO pacraa.

N3yuenune HKCIEPUMEHTOB,
JOKa3bIBAIOIINX CJIOKHOCTb CTPOEHUS
aTOMHOTO A1pa.

UccnenoBanue TpekoB yacTull (1o
roToBbIM (oTorpadusam). M3yuenue
AJIEPHBIX CUJI, SJIEPHBIX PEaKUnn
CUHTE3a U pacnaja, TEpMOSIAEPHOTO
CUHTE3A.

N3ydyeHne HyKJIOHHOW MOJIENH siapa
I'eiizenbepra-NBanenko. OObsICHEHNE
YCTPOMCTBA U PUMEHECHUS

NO3UMETPA, KaMepbl BuibcoHa,
AJIEPHOTO peakTopa, aTOMHONU OOMOBI.
Pemenue 3amau ¢ onopou

Ha MOJIyYeHHbIE 3HAHMS, B T.4. O 3apsJIe
Y MAacCOBOM YHCIIE Ipa.
PacniosnaBanue Gpu3nuecKux sIBJICHUN B
y4eOHBIX OMbITaX U B OKPY’KaIOIIEH
’KU3HH: €CTECTBEHHAs! U UICKYCCTBEHHAs
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OHeprus CBsA3U HyKJIOHOB B SIIpE.
SnepHble CUIIBL.

pPaanOaKTUBHOCTD.

79



denepanpHas padbouas mporpamma | duzuka. 10—11 kmaccer (0a30BbIN YPOBEHD)

Hedekt maccol siapa.

Snepnbie peakuuu. [lenenue n
CUHTE3 SIEP.

S nepnbii peaktop. TepMosaepHbIi
cuHTte3. [IpoOaemMbl U epcrneKTUBBI
SAIEPHON SHEPTETUKH.
DKOJIOTUYECKHUE aCIEKThI SIICPHON

SHEPreTUKH.
DneMeHTapHble YacTullbl. OTKpBITHE
IIO3UTPOHA.

Mertopl HAOJIIOACHUS U

perucTpanuu 3JICMCHTAPHBIX YaCTHII.

DyHAaMEHTAIIbHbBIE
B3aUMOJEUCTBUA. ENMHCTBO
(u3HUecKoi KapTUHBI MUpA.
TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHUE:
NO3UMETp, Kamepa BuiibcoHa,
SJIEPHBIN peakTop, aToMHas Oomba

Ommncanne KBaHTOBBIX SABJIEHUU U
MPOILIECCOB C UCMOJIb30BAaHUEM
(hbU3NYECKUX BETUYHH: TIEPHOJT
MOJTypacriaia, SHEPTHs CBSI3U ATOMHBIX
sanep, 1eeKT Macchl siapa. AHaau3
MPOLIECCOB U SBJIECHUUN C
HCII0Jb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsa, 3aKOH
COXpaHEHHUsSI MAaCCOBOTO YMCJIA,
noctynartel bopa, 3akoH
PaIHOAKTUBHOIO pacnaa.

Yyactue B paboTe Kpyrioro crojia
«DyHIaMEHTAJIbHbIE B3aUMOJACHCTBUA.

EauHcTBO  Qu3nueckoil  KapTUHBI

MHUPay.

Hcnonb3zoBanue nHHOPMAIUMOHHBIX
TEXHOJIOTHH 1 TIOUCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALIUU U
npecTaBiieHus] HHOOPMaLUK TpU
MOJATOTOBKE COOOIICHHUI O TPUMEHEHUHU

3aKOHOB KBAaHTOBOU (PM3HKHU B TEXHHUKE U

TEXHOJIOTUAX, SKOJIOTUUECKUX ACTIEKTax
SAIEPHON SHEPrEeTUKU

Hroro no paszneny

15
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Pa3zgeu 5. JieMeHTBI ACTPOHOMHUY M aCTPOPU3MKH

5.1

OneMeHTHI
aCTPOHOMUU U
acTpoU3UKH

7

DTarnbl pa3BUTHUS ACTPOHOMHUH.
[IpuknagHOE€ U MUPOBO33PEHUECKOE
3HAYECHHUE aCTPOHOMMUH.

Bup 3Bé3nnoro ne6a. Co3Be3aus,
SpKA€ 3BE31bI, [UIAHETBI, MX
BUJIMMOE JIBHKCHUE.

ConHeuHas cucTeMma.

Connne. CotHeuHast akTUBHOCTb.
Nctounuk sneprun ConHIa U 3BE3I.
3BE3/1bI, UX OCHOBHBIC
XapakTepucTuku. Jluarpamma
«CIEKTPaJIbHBIN KJIACC —
CBETHUMOCTBY». 3BE3/IBI TTIAaBHOMU
MOCJIEA0BATEIHbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» JJISl 3BE3]1
rJIaBHOM IMOCJIEAOBATEIbHOCTH.
BnyTtpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE MPEJICTABICHUS O
MIPOUCXOXKIECHUHU U 3BOJTIOIUN
CousHna 1 386371, DTallbl XKU3HU
3BE3I.

Muteunslit [1yTe — Hama [ManakTuka.
ITonmoxxenue u aBwxenue CojiHIIA B
I'anmaxkTuke. Tumnel ragakTHK.

[Toaroroska cooO1enuii 00 Pranax

pa3BUTHA aCTPOHOMHH, O ITPUKIATHOM U

MHPOBO33PEHYECKOM 3HAYECHUH
aCTPOHOMMH, O METOJIaX MOJyYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOMU
aCTPOHOMMUH.

N3yueHne COBpeMEHHBIX
MPEACTABICHUMN O MPOUCXOKICHUH U
sBoonnu ConHua u 3Bé3a. M3yuenue
TUIOB T'AJIAKTUK, PAIUOTAIAKTUK U
KBa3apoB.

N3yuyenue aBuKEHUST HEOECHBIX Tell,
ABOJIIOIMH 3BE311 U Beenennon,
MPOLIECCOB, IMTPOUCXOAAIINX B 3BE31AX,
B 3BE€3IHBIX CUCTEMAX, B
MEXTATAKTUYECKOU Cpesie,
MacmTabHOW CTPYKTYphI BeeneHHOH.
OOmbsicHenue pacimpenus: Beenennoi
Ha OCHOBE 3aKoHa Xa0o0ua.
[TonroroBka k 00CyXI€HUIO
HEpElIeHHBIX MPOOJIEM aCTPOHOMHUM.
ITpoBenenue HabmOICHUI
HEBOOPYKEHHBIM IJ1a30M C
HCIIOJIb30BaHUEM KOMITBIOTEPHBIX
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PannoranakTuky U KBas3apsl.
UYéEpuble IBIPHI B APAX TFaJaKTHK.

MIPUJIOKECHUH JIs1 ONTPECTICHUS
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Bcenennas. Paciuupenue
Bcenennoit. 3akon Xa00:ma.
Paz0eranue ranaktuk. Teopus

boneioro B3peiBa. PenukroBoe
U3JTyYCHHUE.

Macmrabnas ctpykrypa Beenennoii.

Meraranaktuka. Hepem€nneie
poOJIEMbI ACTPOHOMHHU

MOJIOKEHUST HEOCCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3aust CeBepHOro NoJymapus u
SIPKUE 3BE3IBI.

[IpoBenenue HAOMIOACHUI B TEIECKOI
Jlynsl, mianer, Mieunoro IlyTu.
VYyacTtre B ITUCKYCCHUU O HEPEUIEHHBIX
npo0semMax aCTpPOHOMHH

Hroro no pasneny

7

Pasznen 6. O0o0maoniee NOBTOPpEeHUE
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6.1

Oo6o0maroriee
MMOBTOPCHHE

O000111eHNE U CUCTEMATH3AIHS
COZIEP/KAaHMSA Pa3lIeNIOB Kypca
«Mexanuka», «MonekyJsipHas
bu3MKa U TEPMOJUHAMUKAY,
«QnexkTpoauHaMukay, «Konebanus
Y BOJIHBD», «OCHOBBI CIIELIMATBHOMN
TEOPUHA OTHOCHTEIILHOCTH,
«KBanTOBas puznkay, « I1€MEHTHI
aCTPOHOMHUU U acTpoPu3uku». Poib
(PM3HKU U aCTPOHOMUH B
SKOHOMMYECKOH, TEXHOJIOTUYECKOH,
COLIMAJIBHOM M 3THYECKOU cepax
NEATEIIBHOCTH YEJI0OBEKA, POJIb U
MECTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOW HAYYHOUN KApTHUHE
MHPa, 3HAYCHUE ONMMUCATEITBLHOM,

Y4yactue B AUCKYCCUU O PO (PU3UKU
1 aCTPOHOMUH B PA3JIMIHBIX cepax
NesITEILHOCTH 4elioBeka. Iloaroroska
COOOIIIEHUH 0 MecTe (PU3NIECKON
KapTHHBI MUPA B PSITy COBPEMEHHBIX
MIPEJCTaBICHUM O TIPUPO/IC.
Breimonmnenne y4ueOHBIX — 3ajaHUM,
JTEMOHCTPUPYIOITIX OCBOEHHE
OCHOBHBIX TIOHATUH, (DHU3NUECKUX
BEJIMYMH U 3aKOHOB Kypca (pU3UKH
10-11 xnaccoB

CHUCTEMAaTU3HUPYIOLIEH,
0OBSICHUTEITLHON 1
MPOTHOCTHYECKOU (PyHKITHI
dbu3nYecKol TeOpUH, POJib
bu3nUecKoil Teopuu B
(GbOpMHPOBAHNH TIPEACTABICHUN O
(du3nuecKoil KapTUHE MUPA, MECTO
¢bu3uUecKoil KapTUHBI MUPa B
00111eM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEICTABJIIEHUI O TIPUPO/JIE
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Wroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME

85



