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denepanbHas pabodas mporpaMmma o yueoHomy npeamery «Pusukay (0a30BbIi ypOBEHb)
(mpenmeTHas o01acTh «ECTeCTBEeHHO-HAYYHBIE TIPEAMETHI») BKIIIOYAET MOSICHUTEIBHYIO
3aMHCKY, COACpKaHUe OO0y4YeHUs, TUTAHUPYEMbIE PE3yJIbTaThl OCBOSHHUS MPOTPaMMBbI TIO
dusnke, TeMaTHUECKOE IUIAHUPOBAaHWE, MepeUeHb (KOau(UKATOp) paclpeneeHHBIX 10
KJlaccaM  TpOBEpSEMBIX  TpeOOBaHMW K  pe3ylbTaTaM  OCBOEHHS ~ OCHOBHOM
00pa3oBaTebHOM MPOTPaMMBI CPEHETO 001IIero 00pa30BaHUs U AIIEMEHTOB COJIEPIKaHUS
no usuke.

[losicHutenpHas 3amucka OTpaXkaeT OOIIME EeNMM U 3aJa4dl H3ydeHUus (U3HKH,
XapaKTEPUCTUKY TMCUXOJOTUYECKUX MPEANOCHUIOK K €ro M3yYeHHUIO OOYyJarolmIMMHUCH,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakKKe MOJIXOJbl K OTOOpY coAep aHHs, K
OTIpEICTICHUIO TUTAHUPYEMBIX PE3yIbTaTOB.

Conepxanue oOy4YeHUsS pacKpbIBaeT COJEpXKATEIbHbIC JIMHUH, KOTOPBIE
MpeaiaraloTcs Juisi 00s3aTeNIbHOTO M3YYEHUSl B KaXKJOM KJacCe Ha YPOBHE CPEIIHEro
o0111ero oOpa3oBaHusl.

[Inanupyembie pe3yiabTaThl OCBOCHHS MPOTPaMMbl IO (PU3MKE BKIHOYAIOT
JUYHOCTHBIE, METaIllpeMETHBIE PE3yJbTaThl 3a BECh IMEpUOJ OOy4YeHHUS Ha YpOBHE
cpeaHero o0uiero o0pa3oBaHusl, a TaKXKe MPEAMETHBIE JTOCTUXKEHUS 00ydarolerocs 3a
Ka)KJIbIA 101 O0y4CeHHUSI.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o pusuke 6a30BOro ypoBHS Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUS
pa3paboTaHa Ha OCHOBE MOJIOKEHUHN U TpeOOBAaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenbHO# Tporpammel, npenacraBieHHbXx B PI'OC COO, a Takke ¢ yuyeTom
(dbenepanbHOl paboueil MporpaMMbl BOCIIUTAHUS U KOHIICTIUHU MPENOoJaBaHus y4eOHOTro
npeamera «dusznkay B o0pa3zoBaTeNbHBIX opraHuzaiusx Poccuiickoit depepariuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTEIbHbIC TPOTPAMMBI.

Conepxanue mporpaMmsl 1o ¢GU3uKe HampaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTuHbl Mupa oOyuaromuxcs 10-11 kmaccoB nmpu oOyueHun ux Qu3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATENbHOCTHOrO mnonaxona. IIporpamma mo
¢usuke coorBeTcTByeT TpeboBaHusM DPI'OC COO k mIaHUpPyeMbIM JTUYHOCTHBIM,
NpEAMETHBIM W METalpeAMETHBIM pe3yibTaTaM OOyYeHHs, a TakKKe YYHUTHIBACT
HEOOXOJIMMOCTh pEAIM3alUN  MEXKIPEAMETHBIX CBsI3ed (UBUKH C €CTECTBEHHO-
HAay4YHBIMU YYEOHBIMH TIpeAMeTamMu. B Hell ompenemnsitoTcss OCHOBHBIC IEIH U3YUYEHUS
(Y3UKY Ha YPOBHE CPETHETO 001I1ero 00pa3oBaHus, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS
Kypca (PU3HUKHU: TUYHOCTHBIE, METaNIpeAMETHBIE, IPEAMETHBIC (Ha 06a30BOM YPOBHE).

[Iporpamma mno (hu3mKe BKIIFOYALT:

MJIaHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (U3MKKM HAa 0A30BOM YPOBHE, B TOM
YHCJIe MPEAMETHBIC PE3YIBTATHI IO TO1aM 00yUCHUS;

conepxkanue yuyeonoro npeamera «dusukay mo rogam o0ydeHHsI.
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[IporpaMmma mo ¢usnke MOXeT OBbITh MCIOJIb30BaHA YUYUTENIIMH KakK OCHOBA
IUIL COCTaBJIEHUs CBOUX pabouux mporpamm. Ilpu pazpaboTke paboueill nmporpamMMsl B
TEMaTU4YECKOM IUIAHUPOBAHUU JIOJKHBI OBITH YYTE€HbI BO3MO>KHOCTH HCIOJIb30BAaHUS
ANEKTPOHHBIX (IUGPOBBIX) 00pa3oBaTEIBHBIX PECYPCOB, SBISIOMMXCS y4eOHO-
METOJUYECKUMU MaTepuaiaMu (MyJIbTUMEIUIHBIE IPOTPAMMBI, JJIEKTPOHHbBIE YUSOHUKHU
U 3aJaYHUKH, DOJIEKTPOHHBIE OWOJIMOTEKH, BUPTyaJIbHbIE J1aOOPATOPUHU, HIPOBHIE
IpOrpaMMbl, KOJUIEKIUH LU(POBBIX OOPA30BATEIBHBIX PECYPCOB), PEAINU3YIOLIUMU
IUIaKTUYECKUE BO3MOYKHOCTH HMH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH,
coJiepyKaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00 0Opa30BaHUU.

[IporpaMma 1o ¢pu3MKe NpeAOCTaBISET BO3MOKHOCTD JUIsl pEATM3aluu PA3IUYHBIX
METOJUYECKUX MOAX0J0B K OpraHu3alui o0y4eHus (PU3MKE MPU YCIOBUU COXPAaHEHUS
00s13aTeIbHON YacTH COJIEpKaHus Kypcea.

®duszuka Kak Hayka 0 Haubosiee OOIIMX 3aKOHAX MPUPOJbI, BBHICTYIAs B KayeCTBE
y4yeOHOro mpeaMeTra B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUU 00
okpyxaromeM wmupe. LkonpHBIH Kypc (U3MKH — CcHUCTEMOOOpa3yrouuil s
€CTECTBEHHO-HAYYHbIX YUEOHBIX IIPEIMETOB, MOCKOJIbKY (PU3MUECKHUE 3aKOHBI JIeXkKaT B
OCHOBE TMPOIIECCOB U SIBICHUN, M3y4yaeMbIX XuUMUEH, Ouosorued, Quanueckon
reorpadueil u actpoHomueil. Vcnonp3oBaHMe M aKTUBHOE NpPUMEHEHUE (PU3MUECKUX
3HaHUU OIpeNessieT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHMH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOECHUS KOCMOCA, I[IOJYYEHUS HOBBIX MAaTEepHAIOB
C 3aJaHHBIMU CBOMCTBaMU M Apyrux. M3ydeHuwe (U3MKA BHOCUT OCHOBHOM BKIIA[
B (OpMHpPOBAHHME  €CTECTBEHHO-HAyYHOM  KapTUHBI  MHpa  OOy4aroluxcs,
B (hOpMUPOBAHNE YMEHUI MPUMEHSATH HAYIHBIA METO]I IO3HAHUS NP BBHIIOJIHEHUN UMHU
Y4EOHBIX UCCIICIOBAHUI.

B ocHOBY Kypca Gu3HKHU ISl YPOBHSI CPETHETO 00IIEro 00pa3oBaHuUs MOJOKEH P
ujei, KOTOpble MOXKHO paccMaTpHUBaTh Kak MPUHLHUIIBI €M0 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBIAETCS JIOTHYECKH
3aBEpUICHHBIM, OH COACPXKHUT MaTepual M3 BCEX pa3leloB (PU3MKH, BKIIOYAET KaK
BOITPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEl MaTtepuan Kypca (pu3uku oObeIuHEH
BOKpYr ¢usnueckux Teopuil. Benymmm B Kypce sBusercs (HOpMHUpPOBaHHE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoes eymanumapuszayuu. Peanmuszauus wued MpeanoyiaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMaa (PU3NUECKON HAyKH, OCMBICIICHUE CBSI3U PA3BUTUSA (PUZHKHU
C pa3BUTHEM OOIIECTBA, a TaKKe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc (U3MKM NpearnonaraeT 3HAKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUYECKUX MPHUIIOKEHUN N3YUYCHHBIX TEOPHid
Y 3aKOHOB.

Hoes sxonocuzayuu peanu3yercsi IOCPEACTBOM BBEICHUSI JIEMEHTOB COJIEPKaHUS,
MOCBSIIEHHBIX 3KOJOTHYECKHM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI
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C pa3BUTHEM TEXHHUKHU U TEXHOJIOTHH, a TakKe 0OCYXIeHUusl MpobdiieM paluoHaIbHOIO
MPUPOIOTIOTB30BAHUS U SKOJIOTHYECKON OE30MacCHOCTH.

CrepHEBbBIMU DJIEMEHTaMU Kypca (QU3UKM Ha YpPOBHE CPEIHEro OOIIero
oOpa3zoBaHusi SBIstOTCS  u3nueckue Teopun (hopMUpOBaHHME MPEICTaBICHUN
O CTPYKTYpE TMOCTpPOCHHsI (PU3NIECKON TEOpHH, Poju (PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJIE, TPaHUIaX MPUMEHUMOCTH
TEOPH, JJIsl OTMCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U MIPOIIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAX0/]T B Kypce (PU3MKU peann3yeTcs Mpexk/ie BCETo 3a
CUYET OpraHM3allMU IKCIIEPUMEHTAJIBHON AesTeNbHOCTH oOywaromuxcs. s 6a3oBoro
YpOBHSI Kypca (PU3UKU — 3TO UCTIOJIB30BAaHUE CUCTEMBI (DPOHTABHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JTJAOOPATOPHBIX PaboT, KOTOPHIE B MporpaMme 1o (pusuke 00beTUHEHBI
B OOIIIMI CIIUCOK YUEHUUECKHUX MPAKTUYECKUX padoT. BrijieeHre B yKa3aHHOM TEepeUHe
nabopaTOpHBIX pPabOT, TPOBOAUMBIX JJII KOHTPOJISI M OICHKH, OCYIIECTBIISETCS
y4acTHUKaMU 00pa30BaTeNbHOTO Mpoliecca UCXO/I U3 0COOCHHOCTEN TUTAaHUPOBAHUS U
ocHameHus kabunera gusuku. [Ipu 3TOM obecrieunBaeTcsi OBIafeHHE 00yJaIOIIUMUCS
YMEHUSIMU ~ MPOBOJWTH KOCBEHHBIE HW3MEPEHHMs, MCCIEIOBAaHUS 3aBHCHUMOCTEH
(U3UYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB 1O MPOBEPKE MPE/TI0KEHHBIX THIIOTE3.

Pemenve pacyeTHBIX W KaYECTBEHHBIX 3a7a4 C 3aJaHHOW (PU3NYECKOW MOJIEIBIO,
MO3BOJISIIONIEE MPUMEHSTh W3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO
paszzena Kypca, Tak ¥ MHTETpUPYS 3HAHUS U3 Pa3HBIX pa3aennoB. [ KayeCTBEeHHBIX 3a/1a9
MIPUOPUTETOM SIBIISIFOTCS 3aJlaHUs Ha OOBSICHEHUE MPOTEKAHUS (PU3MUECKUX SIBICHHUM U
MPOIIECCOB B OKPYXKAIONICH >KWU3HM, TpeOyromue BblOOpa (HU3MUECKON MOJENH s
CUTYaIINH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmu OPI'OC COO k MarepuanibHO-TEXHUYECKOMY
obecrieueHunto yueOHOTO mporiecca 6a30BbIi YpoBEHb Kypca GU3HKK Ha YPOBHE CPETHETO
o01iero o0pa3oBaHus JOJKEH MU3Y4YaThCsl B YCIOBHUAX MPEAMETHOrO KaOuHeTa (HU3MKU
WIM B YCIOBHSIX HWHTETPUPOBAHHOTO KaOWMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. Hanune B kabuHeTe GU3NKH HEOOXOUMOTO J1a00paTOpHOTO 000PYIOBAHUS IS
BBITIOJTHCHHSI YKa3aHHBIX B IPOTpaMMe 10 (PU3HUKE YUSHUUYECKHUX MPAKTUYECKUX padboT 1
JEMOHCTPAIIMOHHOTO 000pyA0BaHUS 003aTEIBHO.

JlemoHCTpannonHoe obopyaoBanue GopMuUpyercs B COOTBETCTBUU C MPUHIIUIIOM
MUHHUMAJIbHOW  JOCTaTOYHOCTH W  00OECIeUMBAaeT TIOCTAHOBKY TMEPEUYMCICHHBIX
B mporpamMme mo (M3MKe KIFOUYEBBIX IEMOHCTPAIMM [JIsl MCCIEIOBAHUS H3y4aeMbIX
SIBJICHHH W MPOIIECCOB, IMIUPUIECKUX U (PYHIAMEHTALHBIX 3aKOHOB, MX TEXHUYECKHUX
MIPUMEHEHUN.

JlabopatopHoe o0opyJaoBaHME JUISi  YUYEHUUYECKHUX  MPAKTUYECKUX  padboT
dbopMupyeTCs B BUIC TEMAaTUYECKUX KOMIUIEKTOB M 00€CIIEUNBAETCS B PacueTe OJTHOTO
KOMIUIEKTa Ha JABYX oOydaromuxcs. TemaTtndeckue KOMIUIEKTHI JabOpaToOpHOTO
000pyI0BaHUS TOJKHBI OBITH TOCTPOSHBI HA KOMIIEKCHOM HCTIOb30BAHUH aHAJIOTOBBIX
1 nUPpOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIHHBIX CHUCTEM B BHUIE
M (pOBBIX Ta00OPATOPHUH.

OCHOBHBIMHU LIETSIMU U3YYCHUST GUBUKHU B OOITIEM 00Pa30BAHUU SBIISIFOTCS:
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(dbopMHpOBaHKE HMHTEpPECa U CTPEMIICHHS OOYYAIOMIMXCS K HAYyYHOMY H3YYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUNA O HAYYHOM METOJEe TMO3HaHUA U (POpMHUpPOBaHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHHUS K OKPYKAIOLUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yibTaTa HW3Y4YEHUS OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

dbopMupoBaHWEe YMEHUN OOBSCHATH SBJICHUS C KCIOJIB30BAHHEM (HU3UIECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

dopMupoBaHHE TPENCTAaBICHUA O PpOAM (GU3MKH [JJIST  Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHrue HTHX Iiesieid o0OecreuynBaeTcs pEIIeHUEeM CJeAyIoIuX 3ajad B
mpolecce u3yueHus Kypca GU3NKN Ha YPOBHE CPETHETO 00I11ero 00pa3oBaHus:

MpUOOPETEHUE CHUCTEMBl 3HAaHUU 00 O0O0IMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUSX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO (DU3UKY, 3JIEKTPOJAMHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

(opMupoBaHHE YMEHHUIl NPUMEHATh TEOPETHMUECKUE 3HAHUS JUIsl OOBSICHEHUS
¢u3nueckux SBICHUN B MNpUpPOJE W I MPUHATHS NPAKTUUECKUX pPEIICHUMN
B [IOBCE/IHEBHOM JKU3HU;

OCBOEHHUE CIOCOOOB pEIICHMs Pa3IMYHbIX 337ad C SBHO 3aJlaHHOM (u3nyeckout
MOJIETIBIO, 3a/a4, OIpa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/IaHUE (PU3NIECKON MOJIENH,
a/IeKBaTHOW yCIIOBUSIM 3aJ1a4H;

HOHUMaHue (PU3NYECKUX OCHOB U MPUHIIMIIOB ACHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOLIYIO CPENY;

OBJIAJICHME METOJaMU CaMOCTOSITEJIbHOTO  IUJIAHUPOBAHUS M NPOBEICHUS
(U3MYECKUX SKCIIEPUMEHTOB, aHAJIM3a U UHTEpHpeTauud UHGOpMaIui, OnpeneaeHus
JOCTOBEPHOCTH MOJYYEHHOT'O PE3YJIbTaTa;

CO3/IaHME YCJIOBHM JUISL Pa3BUTUSL YMEHUW MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU IESITENBHOCTH.

OO1iee 9nCiI0 9acoB, PEKOMEHIOBAHHBIX sl n3ydeHus ¢puszuku, — 136 gacoB: B
10 knacce — 68 gacoB (2 yaca B Hezeni0), B 11 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipensiaraemeliil B mporpamme 1o pu3uke nepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX
paboT SABISETCS PEKOMETOBAHHBIM, YUUTENb JEIaeT BEIOOP MPOBEACHUS JTa0OPATOPHBIX
padoT U ONMBITOB C YYETOM HHIUBHUAYATbHBIX OCOOEHHOCTEN 00y4aromuXCs.

JIro0ast pabovasi mporpaMmMa J0JKHA MOJHOCTBIO BKIJIFOYATh B ce0s coaep:KaHue
JTAHHOM MPOTPaMMBI IO (PHU3UKeE.

B otnenbHbIX ciayyasx Kypc GU3MKKA 0a30BOT0 YPOBHS MOXKET U3y4daThbCsl B 00beMe
204 gaca 3a nBa roga oOyuenus (3 u B Hemenmo B 10 u 11 xmaccax). B atom cimydae
yBeIn4MuBaeTcs He MeHee ueM 710 20 4 pe3epBHOE BpeMsi, KOTOPOE UCTIONb3YETCS YUUTEIEM
JUTSI U3yYEHUsI BOMPOCOB, TECHO CBS3AaHHBIX C BBIOpAaHHBIM TpoduiieM OOydeHUs, U
yBEJIMYUBAETCS yueOHasi Harpy3ka, OTBOJMMAsl Ha U3yYEeHUE MEXaHHUKH, MOJICKYJISIPHOM
GU3UKA W DIEKTPOJMHAMHKH, 3a CUET PACIIUPEHHs Yucia Ja0opaTOpHBIX padoT
HCCIIEZIOBATENILCKOTO XapaKTepa U YPOKOB PEIICHHs KAYeCTBEHHBIX U PaCUETHBIX 33/1ad.
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COIEPKAHUE OBYYEHMUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOIbl HAYYHOT0 MO3HAHUS

®usuka — Hayka o npupoe. HaydHble METOABI MO3HAHUS OKPYXAOIIETO MUPA.
Ponpb skciepuMenTa 1 TEOpHUH B MIPOIIECCE TTO3HAHUS TPUPOILI. DKCIIEPUMEHT B (hU3HUKE.

MonenupoBanue (Gu3MUECKUX SBICHHMM M TporeccoB. HaydHble TUMOTE3BI.
duznueckre 3aKOHBI W TeOpuH. [ paHUIBl MPUMEHUMOCTH (DU3UIECKHUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponbs u Mecto ¢u3MKu B GOpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI MUpAa,
B PAKTUYECKOU IEATEIBHOCTH JIOJICH.
Jlemoncmpayuu

AHanoroBbie U IUGPOBBIE U3MEPUTENbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUHKH.

Pa3nen 2. MexaHuka
Tema 1. Kunemamuxka

Mexannueckoe nBrmxkeHue. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEHUS. Cructema
orcueta. TpaekTopus.

[Tepemernienue, CKOPOCTh (CpeHsISt CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUAIbHOW TOYKH, KX MPOEKIUMU Ha OCU CHCTEMbl KoopauHar. CrokeHue
MEPEMEIICHUN U CI0KEHHE CKOPOCTEA.

PaBHOMepHOE U PpaBHOYCKOpPEHHOE MpsIMOJIMHEHHOE JBIKEeHHE. ['paduku
3aBUCHUMOCTH KOOPJIUHAT, CKOPOCTU, YCKOPEHUSI, T U MEPEMEIICHUST MaTepUabHON
TOYKH OT BPEMEHH.

CBobOoaHOE majieHne. Y CKOpeHHe CBOOOTHOTO TaCHUS.

KpuBonuuenHoe nsuxeHue. [[BHKEHHE MaTepUATbHOM TOYKU IO OKPYKHOCTH
C IOCTOSIHHOM 10 MOJYJIXO CKOPOCTBIO. YTJIOBasi CKOPOCTb, IMHEWHAs CKOPOCTh. [lepron
1 yacTtoTta obparieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckre yCTpoONCTBa M MPAKTUYECKOE MPUMEHEHUE: CIHUIAOMETP, TBUKCHHE
CHapsI0B, LICTIHbIC U PEMEHHBIC MepeIayu.

Jlemoncmpayuu

Mogenb CHUCTEMBI OTCYETa, WJUIIOCTPALMS KHHEMATHYECKUX XapaKTEPUCTHK
JIBUYKEHUSL.

[IpeoOpazoBanue ABMKEHUH C UCTIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne  nBwkeHHWs Tena, OpOIIEHHOrO TMOJ YIJIOM K  TOPU3OHTY
Y TOPU30HTAJIBHO.

N3mepenne yckopeHus CBOOOTHOTO TIaCHHUS.

Hanpasnenue ckopocTu Mpu ABUAKEHUU TTO OKPY>KHOCTH.
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Yuenuueckuu sxcnepumenm, rabopamophule pabomol

N3ydeHnne HepaBHOMEPHOT'O IBMXKEHHUS C LIENBIO OIIPEIEIIEHNSI MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS  MEXAY  MYTSAMH, MPOHICHHBIMM  TEJIOM
32 IIOCJIEIOBATENbHBIE PABHBIEC IIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBHYKEHUN
C HaYaAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yuyenne nABWIKEHHs IIAPUKA B BSI3KOM KUAKOCTH.

W3ydeHue nBUKEHUs Teja, OpOILIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

IIprammn otHocurtensHOCcTH ['amues. [lepseiii 3akoH Hprorona. MHepnuansHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. IlpunHuun cynepno3unuu cwi. Bropoil 3akoH HproToHa
JUISl MaT€pUAJIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuiia tsxectu. [lepBas kocMudeckast CKOpOCTb.

Cuia ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunel Tpenust (mokost, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUsI CKOJIbKEHUS U cuia TpeHus nokos. Koadgdumnuent tpenus. Cuna
COIIPOTHUBIICHUSA IIPU JBUKEHUU TeJla B )KUAKOCTU WU Trase.

[TocTynarenbHOE U BpalaTeIbHOE IBM>KEHUE a0COIFOTHO TBEPIOIO Tela.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpauieHus. [lnedo cuibl. YcioBus paBHOBECHs
TBEPJIOTO TENA.

TexHuyeckue yCTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TTOAIINITHUKY, JBKECHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue uHEpIUN.

CpaBHEHHE MacC B3aUMOICHCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrioxeHune Cuil.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT Ae(popMaluu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOAbEME U TIaJICHUMU.

CpaBHeHUE CHII TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cnoBus paBHOBECHS TBEPIOTO Tena. Buasl paBHOBeCHS.

Yuenuueckuu sxcnepumenm, 1abopamopHuvle pabomoi

Nzyuenue npmxeHus Opycka 1o HakJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJ1  yOPYIOCTH, BO3HUKAIOIIUX B IPYKHUHE
1 PE3UHOBOM 00pasIie, OT ux JaedopMaiiui.

Hccenenosanue ycinoBuii paBHOBECHUS TBEPAOTO TENA, UMEIOILIEr0 OCh BPAILLICHMUS.

Tema 3. 3aKkonwl coxpanenus 6 MmexaHuke

NMnynbc MaTepuanbHON TOUKU (TeNa), CUCTEMbI MaTepUaIbHBIX ToueK. MIyibe
CUJIbl M M3MEHEHUE HMITYJIbCa TeJld. 3aKOH COXPAaHEHUs HMITyJibca. PeakTuBHOE
JBUYKEHUE.
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Pabora cuiiel. MOIIHOCTE CHITEL.

Kunernueckass »Hepruss MartepualibHOM TOuku. Teopema 00 W3MEHEHUHU
KMHETUYECKOU SHEPTHUH.

[TorennmanpHass sHeprus. [loTeHIManbHaAs SHEPrus yrpyro aeGopMHUpOBaHHOM
npyxuHbl. [loTeHIManbpHas SHEPTrUs Tea BOJIU3H MOBEPXHOCTU 3EMITH.

[ToTeHmanpHBIC U HETIOTEHITUATBHBIC CUJIBI. CBSI3b PAO0OTHI HEMOTCHITUATBHBIX CHJT
C U3MEHEHHUEM MEXaHUYECKON SHEPTHH CUCTEMBI TeJl. 3aKOH COXPAHCHUS MEXaHUIECKOMN
DHEPTUH.

VYrpyrue v Heynpyrue CTOIKHOBCHHS.

TexHudyeckne yCTpOMCTBA W NPAKTHUUECKOE TMPUMEHEHHE: BOJIOMET, KOIep,
MIPY>KWHHBIN TTUCTOJIET, IBYKCHHUE PAKET.
Jlemoncmpayuu

3aK0H COXpaHEHHUS UMITYJIbCA.

PeakTnBHOE NBHMKCHHE.

[Tepexona moTeHIMAIBHOM SHEPTUH B KHHETHYECKYIO U 00OpaTHO.
Yuenuuecxuii sxcnepumenm, nabopamopHule pabomwl

N3ydenune abCoOMOTHO HEYIIPYTOT0 yapa ¢ IMOMOIIBIO IBYX OJWHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue B3 pabOThI CHIIBI C K3MEHEHUEM MEXaHMYECKON SHEpPruu Tela
Ha MpUMEepEe PACTHKEHUS PE3UHOBOTO JKT'yTa.

Paznen 3. MoJgiekyJisipHasi pu3nka ¥ TepMOIMHAMUKA
Tema 1. Ocnoevl MoneKyIApHO-KUHEMUYUECKOI meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOM TEOPUU M HX OIMBITHOE
o0ocHoBaHnue. bpoyHoBckoe — nBwxkenue. Juddysus.  Xapakrep — ABMKEHUS
Y B3aMMOJECHCTBHSI YaCTHUIl BemecTBa. Moaenu CTpoeHus ra3oB, )KUAKOCTEN U TBEPIBIX
Tl U OOBSICHEHHE CBOICTB BEIIECTBA Ha OCHOBE 3THX Mojenei. Macca u pasmepsl
Mozekysa. KonndectBo BemectBa. [locTtosiHHas ABoraapo.

TerioBoe paBHOBecue. Temmeparypa u ee wusmepenue. lllkama temmepatyp
Lenbcus.

Mopens uaeanbHOrO raza. OCHOBHOE YpPAaBHEHUE MOJEKYISPHO-KMHETUYECKOU
TEOPHUH UACATBHOIO ra3a. AOCONIIOTHAs TeMIlepaTypa Kak Mepa CpeHe KUHETUYECKOU
SHEPrUM TEIUIOBOTO ABM>KEHUs 4dactull rasza. Illlkama temneparyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. 3akon [lanpTrona. M3ompoliecchl B
UJeabHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BeliecTBa. ['paduueckoe npencrapieHme
M30IPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

Texauueckue yCTporucTBa U MPAKTUUECKOE IPUMEHEHHE: TEPMOMETP, OapomeTp.
Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTBA, (OoTOrpaduul MOJIEKYIT
OPTraHUYECKUX COCAUHECHUMU.

OmnbiTel 0 UG Y3HUH KUTKOCTEN U Ta30B.

10
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Mopenb OpOyHOBCKOTO IBHKCHHSI.

Mogens onbita lITepHa.

OnBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHNE MEKMOJICKYJISIPHOTO B3aUMOICHCTBHSI.

Moiens, HIUTFOCTpUpYIOIIAs PUPOTY JaBJICHHI ra3a Ha CTCHKH COCY/Ia.

OMNBITHI, HUTIOCTPUPYIOIINE YPABHEHNE COCTOSHUS UCATLHOTO ra3a, H30IpOIIeCChI.
Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHre Macchl BO3yXa B KIIACCHOW KOMHATE Ha OCHOBE M3MEpeHUN 00bemMa
KOMHATBHI, TaBJICHUS ¥ TEMIIEPaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUECUMOCTH MEX/Ty TTapaMeTpaMH COCTOSIHUS Pa3pe:KEHHOTO Ta3a.

Tema 2. Ocrnoevt mepmMoOUHAMUKU

Tepmonunamuueckass cucrema. BHYTpPEHHsAsI DJHEprus TEPMOIMHAMHUYECKOU
CUCTEMBI M cHocoObl ee u3MeHeHud. KommuecTBo Temnotel M pabota. BHyTpeHHss
DHEPrusl OJHOATOMHOTO HAECAIBHOTO ra3a. Buael Terionepenadu: TEIUIONPOBOJAHOCTD,
KOHBEKLUS, U3Iy4EHHUE. Y IeJIbHas TEIUIOEMKOCTh BellecTBa. KonmuecTBo TEIIOTE pU
Teionepeaaye.

[Tonstue 06 aguabaTHoM nporiecce. [lepBriil 3akoH TepMmouHamMuku. [Ipumenenue
MEPBOTO 3aKOHAa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas HHTEpHpeTarus
paboThI raza.

BTtopoii 3akoH TepMoguHaMuky. HeoOpaTuMoCTh MpOLIECCOB B IIPUPO/IE.

TernoBble MamuHbl. [TpuHIUOBL KecTBUS TEMIOBBIX MamuH. [IpeoOpazoBanus
SHEPrUH B TEIUIOBBIX MamnHax. KoadpuipeHT noie3Horo AeiMCTBUS TEIIOBON MAIIUHBI.
Huxn KapHo u ero xo3d@UIMEHT MOJIE3HOTO ACUCTBUS. DKOJIOTHYECKHUE MPOOIEMBI
TEIJIOOHEPrETUKH.

TexHHUecKue yCTpOWCTBa U MPAKTUYECKOE PUMEHEHHE: IBUTaTEIb BHYTPEHHETO
CropaHus, ObITOBON XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MmeHeHre BHYTPEHHEW S3HEPTUHU Tella IPU COBEPILICHUH padOThI: BBIJIET IPOOKHU U3
OYTBUIKM TIOJ JCHCTBHEM CXKAaTOro BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOke
MyTeM TpeHUs (BUICOAEMOHCTpAIu).

N3meHeHue BHYTpEHHEHW HEpruM (Temreparypbl) Tella MpU Terlonepeaaye.

OneIT 110 a1MabaTHOMY PaCIIMPEHUIO BO3/IyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTraTedsl BHYTPEHHETO CroOpaHusi, PEaKkTUBHOIO
JBUTATETIS.

Yuenuueckuu sxcnepumenm, nabopamopHule pabomol

N3mepenne ynenbHOU TENI0EMKOCTH.

Tema 3. Aepezammusle cocmosanusa eeugecmea. Dazoevle nepexoovl

[TapooOpazoBanue u kKoHaeHcarus. Vcnapenwe wu kumenue. AOCOIIOTHAs U
OTHOCUTEIbHAS BJIAXHOCTh BO3ayxa. HaceIieHHBIM TMmap. VYaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUSI OT JaBICHHUS.

11
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TBepnoe Teno. Kpucrammuyeckue u amopdHbie Tena. AHU30TPOIHUS CBOWCTB
kpuctaioB.  JKugkue  kpuctamiel.  CoBpeMeHHble  Marepuanbl.  [limaBieHue
U KpUCTaJIM3aius. Y aeapHas TerioTa miasienus. Cyonumanius.

YpaBHEHHUE TEIIOBOTO OanaHca.

TexHudeckue ycTpoicTBa U MPaKTHUECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTUU TMIOJTYYEHHS COBPEMEHHBIX MATE€pUAIOB, B TOM YHCIIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIILIEHHBIX TTAPOB.

Kunenue mpu moHMKEHHOM JTaBJICHU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHus U IJIABJICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMoHcTpalusi KpUCTasIoB.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHne OTHOCUTEIIBHOM BIIaXKHOCTH BO3TyXa.

Paznes 4. JiekTpoaAuHaAMHKA
Tema 1. dnekmpocmamuxa

DJeKTpu3alus Tell. DIEKTpUYEeCKUid 3apsia. J[Ba BHIA 3IEKTPUUYECKUX 3apsiioB.
[IpoBOAHUKH, NUAJIEKTPUKHA U MOJYHNPOBOJHHUKU. 3aKOH COXPAHEHUS BJIEKTPUUECKOTO
3apsza.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TouyeuyHbll sneKTpUYECKUN 3apsl.
DIekTpruueckoe nosie. HanpsikeHHOCTh asekTpudeckoro notisd. [[puHuun cynepno3uiuu
AJIEKTPUYECKUX TTOJIEN. JIMHUM HANIPSHKEHHOCTH 3JIEKTPUUYECKOTO MOJISL.

PabGoTta cun anexkTpocratudeckoro modisi. [lorenmuman. Pa3sHOCTh MOTEHIMANOB.
[IpoBOIHMKM ¥ AUDNEKTPUKH B JJIEKTPOCTATHYECKOM Tone. JludnekTpudeckas
MIPOHULIAEMOCTB.

DIeKTpoeMKOCTh. KOHAEHCAaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEH CaTopa.

TexHuueckrue yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE:  JJIEKTPOCKOII,
ANEKTPOMETP,  BJIEKTPOCTATUYECKAs]  3allluTa,  3a3€MIICHHE  JJIEKTPONpPHOOpPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN armnapar, CTPyMHbINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ MPUHLIAI AEHCTBUS AJIEKTPOMETPA.

BzanmopaencTBue Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEJ.

[TpoBOAHUKM B 3IEKTPOCTATUUECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IUIOLIAAU IUIACTHH,
PACCTOSTHUSI MEXK1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHASH CaTopa.

12
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Vuenuueckuii axcnepumenm, 1abopamophule pabomol
N3mMepenue 3JIeKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannstit 3nekmpuueckuit mok. Toxu 6 paznuunuix cpeoax

DIIEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. ICTOUHMKH
Toka. Cuia Toka. IlocTossHHBIN TOK.

Hanpsoxenue. 3akon OMa i1 yyacTka Lemu.

DNEeKTPUYECKOE  CONPOTHUBIIEHWE.  YJEIBHOE  CONPOTUBIEHUE  BELIECTBA.
[TocnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COEIMHEHNE POBOAHUKOB.

Pabota snexrpudeckoro Toka. 3akoH Jxoyns—JIena. MoHocTh 31€KTpUYECKOTO
TOKaA.

DJIEKTPOJIBUXKYIIAsi CUJIa U BHYTPEHHEE CONMPOTHUBJICHUE UCTOYHHMKA TOKA. 3aKOH
Owma j1st MoTHOM (3aMKHYTOM) AnekTpuueckoit nenu. Kopotkoe 3ambikanue.

DJIEKTPOHHAs! MPOBOJUMOCTh TBEPJIBIX METALIOB. 3aBUCUMOCTh COMPOTUBIICHUS
METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonympoBonuuku. CoOCTBEHHAs! M MPUMECHAsI POBOUMOCTD MOJYITPOBOTHUKOB.
CsoiictBa p—n-niepexoaa. [lomynpoBogHUKOBEIE TPUOOPHI.

DIIEKTPUYECKUM TOK B paCTBOPAX M paCIIaBax 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS
JTUCCOLIMALNS. DIICKTPOIIU3.

DJNIEKTpUYECKUd TOK B razax. CamMOCTOSITENbHBIN U HECAMOCTOSATEIbHBIA Pa3psia.
Mounus. [1na3zma.

TexHuyeckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOYHUKH TOKa, DJIEKTPOHArpEBATEIIbHbIC MPUOOPHI, AIEKTPOOCBETUTEIbHbBIC
NpuOOphl, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH JIUOJ, TEPMUCTOPHI U
(GOTOpE3UCTOPHI, OIYITPOBOJHUKOBBIN JHO/I, TaIbBAHHUKA.

Jlemoncmpayuu

N3MmepeHue cuitbl TOKa U HAPSHKEHMUS.

3aBUCHUMOCTb COTPOTUBJIEHUS IUINHAPUUYECKUX MPOBOJHUKOB OT JUTUHBI, TUIOIIAIN
MONEPEYHOT0 CEUEHUs U MaTepuaa.

CwmenianHoe COeIMHEHUE MPOBOIHUKOB.

[Ipsamoe  w3MepeHHe  BNEKTPOABIXKYILIEH  cuwibl. KOpOoTKOoe  3ambIKaHUE
rajbBaHUYECKOTO PJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUS.

3aBUCUMOCTh COMTPOTUBIICHUSI METAJIJIOB OT TEMIIEPATyPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psa U IpOBOAUMOCTD BO34yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Vuenuueckuii sxcnepumenm, 1abopamopnsie pabomsi

N3yyeHune cMelaHHoro COeIMHEHNS PE3UCTOPOB.

N3MepeHne »IeKTpOABUKYIIEH CHUJIbI HCTOYHHMKA TOKA M €ro BHYTPEHHETrO
COTIPOTHUBJICHUSI.

Hao0mnronenue snexrposusa.

13
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MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢pusuku 6a3zoBoro ypoBHs B 10 kiiacce oCyIecTBIsS€TCsS C y4ETOM
COJICPKATENIbHBIX MEKIPEAMETHBIX CBSI3€M ¢ KypcaMyd MaTeMaTHKU, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Mesxcnpeomemuvie noHsimusi, CBSI3AHHBIE C M3YYCHUEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIM (pakT, THUMOTe3a, (U3NIecKas BeITUINHA, 3aKOH, TEOPHS,
HaOJI0/ICHHE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUM, JMHEWHas (QyHKUuUsA, napabdorna,
runepOosa, ux rpaduku U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TaHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIMH HA OCU KOOPJIMHAT, CII0KEHNUE BEKTOPOB.

buonocua: mexaHumdeckoe [BIKEHHME B JKUBOW mpupojae, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB (BUIBI TEIUIONEpEadyu, TEIJIOBOE pPaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOE.

Xumus: DUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIbIX TEJ, XKUJIKOCTEW U Tra3oB,
AJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOIUTAYECKAs JUCCOLUALMS, TaJIbBAHUKA.

T'eoepaghus: BnaxxHOCTh BO3TyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE NBUKEHUM C UCIOJIB30BAHUEM MEXAHU3MOB, Y4ET
TPEHUSI B TEXHUKE, MOMAIIMIIHUKHU, UCIIOJb30BAHUE 3aKOHA COXPAHEHMS WMILYJIbCa B
TeXHUKe (pakera, BOJAOMET U JpYyrue), JBUraTelib BHYTPEHHEro CrOpaHus, NapoBas
TypOrHa, OBITOBOM XOJIOAWIBHUK, KOHJTUIIUOHED, TEXHOJIOTUU TTOJTyYSHHS] COBPEMEHHBIX
MAaTEPUAIOB, B TOM YHUCIIC HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH, IJIEKTPOCTATUYECKAS
3alMTa, — 3a3€MJIGHHE  DJIGKTPONpUOOpPOB,  KCEPOKC,  CTPYWHBIM  TpUHTED,
AJIEKTPOHArPEeBATEIbHBIC TPUOOPHI, FTEKTPOOCBETUTENbHBIE PUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. daekTpoauHaMuKa
Tema 3. Maznummnoe noe. Jj1eKmMpoMazHUMHAA UHOYKYUUA

I[locTossHHbIe MarHuThl. B3anmoelCTBHE IIOCTOSIHHBIX MarHuToOB. MarnuTHoe
none. Bexkrop MarHWTHOW WHAYKUWH. [IpyUHIUMIT Cyneprno3unuyM MarHUTHBIX IOJEH.
JInHMKM MarHuTHOM MHAYKIUKU. KapTrHa TMHUI MarHUTHOW MHAYKIMH TTOJIS TOCTOSTHHBIX
MarHuTOB.

MarauTtHoe nosie npoBOoAHUKA ¢ TOKOM. KapThHa JIMHMN MHIYKIIMM MarHUTHOTO
MOJISL JJIMHHOTO MPSIMOTO IMPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO TPOBOJHUKA, KATYIIIKH
¢ TokoM. OnbIT Opcrena. BzanmoneicTBre NpoOBOJHUKOB C TOKOM.

Cuna AMnepa, ee MOZyJIb U HaIllpaBJICHUE.

Cuna JlopeHua, ee Moayidb U HampaBiieHUE. J[BUKEHHE 3apsSyKEHHOW YaCTHIIbI
B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cuisl Jlopenna.

SIBiieHME PNEKTPOMArHUTHOW MHAYKOHMHU. [IOTOK BEKTOpa MarHUTHOM WHIYKLIHH.
DJIIEKTPOJIBUXKYIIAs CUJIa MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW nHayKiuu dapajes.
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BuxpeBoe snekTpuueckoe — mosie.  JNEKTPOABWKYIIAsA  CAJlAa  UHAYKIUU
B IIPOBOJIHUKE, ABMKYIIEMCS MMOCTYNMATEIbHO B OJTHOPOJTHOM MAarHUTHOM TIOJIE.

[IpaBuno Jlenna.

NHIyKTUBHOCTb. SIBnenne CaMOWHIYKIIUH. DIIEKTPOABUKYIIIAS cuna
CaMOUHIYKIIUU.

DHEPrusi MarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHUYeCKHEe yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHE: MOCTOSIHHBIE MATrHUTHI,
ANIEKTPOMATHUTBI, JIEKTPOJBUTATENb, YCKOPUTEHN AIEMEHTAPHBIX YACTUL, HAYKIIMOHHAS
1eYb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJI0HEHHE PIICKTPOHHOIO ITyYKa MarHUTHBIM MOJIEM.

JIuHMM UHTYKIIUY MarHUTHOTO TOJIS.

BzanmopernicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue criibl JIOpeHia Ha HOHBI DJIEKTPOJIATA.

SIBlIeHUE PIIEKTPOMArHUTHOW MHIYKITUU.

[TpaBuio Jlenna.

3aBUCUMOCTh DJICKTPOABWIKYIIIECH CHUJIbI HMHIYKIIMM OT CKOPOCTH HM3MEHEHUS
MarHMTHOTO ITOTOKA.

SIBrIeHME CAMOMHTYKIIVH.

Yuenuuecxuii sxcnepumenm, nabopamopHule pabomwi

MN3ydyeHne MarHuTHOTO MOJIsS KATYIIKH C TOKOM.

HccnenoBanue AeiCTBUSA MOCTOSIHHOIO MAarHuTa Ha paMKy C TOKOM.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.

Pa3nen 5. Kote6anus u BoJIHBI
Tema 1. Mexanuueckue u 31eKmpomacHUmMHble KOJ1e0aHus

KonebarenbHas cuctema. CBOOOHBIE MEXaHUUECKUE KoJeOanus. ['apMoHnyeckue
konebanus. [lepuon, yacrora, amrutyna u ¢dasza konedbanuit. [IpyKUHHBIN MasSTHHK.
MareMaTtnyeckuii MasiTHUK. YpaBHEHUE TrapMoHHYecKHX kosiebanuid. IlpeBpaieHue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbubiii KOHTYp. CBOOOAHBIC AJIEKTPOMAarHUTHBIC KOJIEOaHU B U/I€aIbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHHYECKHUMH U 3JIEKTPOMAarHUTHBIMU
koneOanusimu. ®opmyna Tomcona. 3akOH COXpaHEHHUS DSHEPTUM B HJICATHHOM
KoJie0aTeTIbHOM KOHTYpE.

[IpencraBieHre o 3aTyxalIUX KojeOaHUSIX. BBIHYXIEHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BoiHyXeHHbBIE 3JIEKTPOMarHUTHBIE KOJIeOaHus!.

ITepemennsbIil TOK. CHHYCOMAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUEHHE CUIIbI TOKA U HAIIPSKEHUS.
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Tpanchopmarop. IIpousBoacTBO, mnepenadya U MNOTpeOJEHUE DICKTPUUECKOM
SHEPruM. OKOJIOTUYECKHE PUCKH MpPU TPOU3BOACTBE 3IeKTposHepruu. KynbTypa
MCII0JIb30BAHUS JICKTPOIHEPTUU B TOBCETHEBHOM JKU3HM.

TexHUYeCcKHe yCTPOMCTBAa U MPAKTUUECKOE NMPUMEHECHUE: PIICKTPUUECKUN 3BOHOK,
TEHEPATOP MEPEMEHHOr0 TOKA, JINHUHU JICKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanue apaMeTpoB KoJIe0aTeILHON CHCTEMBI (Ipy>KUHHBIHI
WJIM MaTeMaTHYECKUN MasSTHHK).

Habmronenue 3aryxaromux KojieOaHHH.

HccnenoBanue cBOMCTB BBIHYKIEHHBIX KOJICOaHUM.

Habmonenue pezonanca.

CB0OOTHBIC JIEKTPOMArHUTHBIC KOJICOAHWSI.

OcnmiorpaMmbl — (3aBUCMMOCTH  CHJIBI  TOKA W HANPsDKEHHUS OT BPEMEHH)
JUTSL QJIEKTPOMArHUTHBIX KOJICOaHUH.

Pezonanc nmpu  mociaegoBaTENbHOM — COCAWMHEHHUHM — PE3UCTOPA,  KATYIIKU
WHAYKTHBHOCTU U KOHJIEHCATOpA.

Mojienb TMHUY IEKTPONIEpEaAYN.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH TTEpUOJIa MAJIBIX KOJICOAHHUM Ipy3a Ha HUTH OT JTUHBI
HUTU U MaccChl Tpy3a.

HccnegoBanne nepeMEeHHOTO TOKa B LEMU W3 MOCJIEAOBATEIIBHO COCIMHEHHBIX
KOHJEHCATOpa, KaTYIIKH U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31€KmpoMazHuUmMHbsle 60JIHbL

Mexannueckue BOJHBI, ycloBHs — pacnpoctpaHeHus. Ilepuon. CkopocThb
pacnpocTpaHeHus U JjinHa BOJIHbBL. [lomepednsie u mpoaosbHbie BoJMHBL. UHTEpdepentms
U qudpakiyusg MEXaHUYECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomkocth 3Byka. Beicora ToHa. TemOp 3Byka.

DJIEKTPOMATHUTHBIE BOJIHBL. YCJIOBUS M3JIYYEHHS SJICKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, v B snekrpomarHutHoi BojHe. CBoiicTBa
ANIEKTPOMATHUTHBIX BOJH: OTpaKE€HUE, MPEJIOMJICHUE, TOoJspu3anus, Iudpakius,
unTepdepenius. CKopocTh dJEKTPOMArHUTHBIX BOJIH.

[[lkama »BJIEKTPOMArHUTHBIX BOJH. I[IpUMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIIBI pagIUOCBSA3U U TeNeBUACHUS. Panrookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEN CPELBI.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBAs [HATHOCTMKA B TEXHHKE W MEIOULHHE, paaap,
paaNoNPUEMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacHpOCTPaHEHHUE MONEPEUHBIX U MPOAOIBHBIX BOJIH.

Konebmronieecst Teo Kak UCTOYHHK 3BYKa.

Ha6nronenue oTpaskeHus ¥ IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.
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Habmonenue unrepdepeHunn u nudppakimy MEXaHUUECKUX BOJIH.

3BYKOBOM pE30HaHC.

HabmioneHue cBsi3u rpOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYAON M 4acTOTOM
KOJICOAHUH.

HccnenoBanue CBONCTB DJIEKTPOMArHUTHBIX BOJIH: OTpaKEHHUE, IPeIOMIICHHE,
noJisipu3anus, rudpakuus, uHTepdEepeHITHS.

Tema 3. Onmuxka

I'eomeTrpuueckas onruka. [IpsMonuHerHOE pacCIIpOCTpaHEHUE CBETA B OAHOPOJHOMN
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.

OTtpaxxenue cBera. 3akOHBI OTpakeHusi cBeTa. llocTpoeHue wu300pakeHUi B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI NPEJIOMIICHUSI CBeTa. AOCOIIOTHBIM IMOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbII  yroa IOJHOIO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CiioxxHbIl cocTaB 0enoro cBera. Ler.

Cobuparoniye u paccenBarolne JUH3bl. ToHKas JuH3a. POKYCHOE pacCTOSHUE U
ONTHUYECKass cujia TOHKOM JuH3bL. [locTpoeHune wu3zo0paxeHuii B COOMpPAIOIIKX U
pacceuBaromnx auH3ax. DopMmysia TOHKOM JMH3bI. YBEIWYCHHE, JABAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONITUKHU.

BonnoBas ontuka. MHtepdepenuus cBera. KorepeHTHblE MCTOYHHMKHU. Y CIOBUSA
HAOJIIOJIEHUS] MAaKCUMYMOB M MUHUMYMOB B HHTEP(EPEHLMOHHOM KapTHHE OT JABYX
cUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakusa csera. JludpakiuonHas pemierka. YcCjIoBUE HAOIIOICHUS TJIABHBIX
MaKCHUMYMOB IIpH MaJIecHUU MOHOXPOMATUYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue ycTpoiCTBa U MPaKTUYECKOE MPUMEHEHHE: OUKH, JIyTa, poToanmapar,
MPOCKIIMOHHBIN anmnapar, MUKPOCKOI, TEJIECKOMN, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAS
peuIeTKa, MOJISPOUI.

Jlemoncmpayuu

[IpsimosIMHENHOE  pacIpOCTpPaHEHHE, OTPAKEHHWE W NPEJOMIICHUE  CBETA.
OnTuyeckre mpuOOpHI.

[TonHoe BHyTpeHHEe oTpakeHue. Monenb cBETOBO1a.

NccnenoBanune cBOMCTB N300payKeHU B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Hab6nronenue nntepdepeHiym ceera.

Habmnronenue nudpakiyu ceera.

Habmronenune nucnepcuu cBera.

[Tony4yeHue creKTpa ¢ MOMOIIBIO PU3MBI.

[Tony4yeHue criekTpa ¢ TOMOUIBI0 AUPPAKIUOHHON PEIIETKH.

Habumoienue nossipu3anuu cBeTa.
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Yuenuueckuu sxcnepumenm, rabopamophule pabomol
N3mepenne nokazarens NpeOMICHHS CTEKIIA.
HccnenoBanue CBOMCTB N300pakeHUM B JTIMH3AX.
Ha6nronenue nucnepcnu cBera.

Pa3nen 6. OcHOBBI cleMAJILHOI TEOPUH OTHOCUTEIbHOCTH

I'paHuipl NPUMEHMMOCTH KJIAaCCUYECKOW MexaHuku. [locTynmarel crenuanbHOU
TEOPUH OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh MOAYJS CKOPOCTHM CBE€Ta B BaKyyMe,
IPUHLIUI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHUM U COKpAILCHHE
JUIVHBL.

OHeprus U UMITyJIbC PEIIATUBUCTCKON YaCTULBL.

CBs13b MaccChl C 3HEPTUEN U UMITYJILCOM PEIIITUBUCTCKOM YaCTULBI. DHEPI U ITOKOSL.

Pa3znen /. KBanToBasi pusuka
Tema 1. dnemenmaol K6aHmMOB0I ONMUKU

®otonbl. @opmyina [lnanka cBsizu >Hepruu (PoTOHA C €ro YacTOTOM. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTiie U wuccienoBanue Goroddpdexra. OnbiTel A.I'. CroneroBa. 3aKoHBI
dotoapdexra. YpaBHenue OuHmTeriHa i  pororddexra. «KpacHas rpaHuna»
dhotordpdekra.

JlaBnenue cBera. OmbeiTel I1.H. JIcGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpoWCTBA M MPAKTUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
(dboToaTYMK, COJIHEYHAas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®o10o3((PexT Ha yCTAHOBKE C IUHKOBOM MJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

CBeToanoI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopgenr aroma Tomcona. OmnwiTel Pesepdopna 1o paccesHHIo 0-4acTHIIL.
[Inanerapnas mozaenb atoma. [loctynatel bopa. M3nydenue u nornomnienre (GOTOHOB IPH
IIEpexo/ie aTOMa C OJTHOTO YPOBHS dHEPruuy Ha Apyroi. Buael cnektpos. CriekTp ypoBHEN
DHEPIruM aToMa BOAOPOJA.

BonnoBeie cBoiictBa uyactuil. Bomubl e bpoitnsa. KopnyckynspHo-BOTHOBOM
Iy alli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuueckne yCTpOMCTBA M INPAKTUYECKOE MPUMEHEHHUE: CIEKTPAJIbHBIM aHAJINA3
(cnekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.
Jlemoncmpayuu

Mopens onbita Pesepdopra.

OnpenenenHne IIMHBI BOJIHBI JIa3epa.

18



®denepanbHas paboyas nporpamma | @usuka. 10—11 kmaccel (0a30BbIN YPOBEHD)

Habmoienue nuHeRvaThiX COEKTPOB U3ITyYEHUS.
Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamopHuvle pabomoi
Ha6nronenue nuHeRYaToro CeKTpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI, JOKA3bIBAIOIIME CIOXHOCTh CTpOeHHs sAapa. OTKpbITHE
paanoakTuBHOCTH. OmnbIThl Pezepdopna mo ompeneneHuro coctaBa paglOaKTHBHOTO
usnyudenus. CoiicTBa anbda-, 6era-, raMMa-u3nydeHus. BiusHue palnoakTUBHOCTA Ha
KUBbIE OPTAHU3MBL.

OtkpeiTHe TpoTOHa M HeWTpoHa. Hykmonnas Mopens sapa ['eitzenOepra—
NBaneHnko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.

Anb(a-pacnan. DIeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyyeHue.
3aKOH paJIMOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. Jledext maccer spa.

SnepHble peakuuu. JleneHue U CUHTES sI€ep.

SAnepubiit peaktop. TepmosinepHblii cuHTe3. [IpoOaeMbl U MEPCIIEKTUBHI SIIEPHOM
SHEPreTUKH. DKOJIOTHUYECKUE ACTIEKTHI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITUE MTO3UTPOHA.

MeToabl HAOTIOAEHUS M PETHUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

@dyH1aMeHTalIbHbIE B3auMOIeicTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCTpOMCTBA U IIPAKTUYECKOE NPUMEHEHUE: JTO3UMETP, Kamepa
BuiibcoHa, sinepHblil peakTop, aToMHas bomoa.
Jlemoncmpayuu

CdeTYynK HOHU3UPYIOIIUX YACTHII.
Yuenuueckuu sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB yacTuil (0 TOTOBBIM (poTorpadusim).

Pa3nes 8. DyieMeHTBI ACTPOHOMMU M ACTPOPU3UKHU

Otanel pa3BUTHS acTpoHOMUU. [IpHknagHOE M MHPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMHH.

Bun 3Be3nHoro He6a. Co3Be3nus, SpKUe 3BE3/1bl, JIAHETHI, UX BUJIUMOE IBHXKCHHE.

ConHeuHas cucrema.

Comnnue. ConHeunast akTUBHOCTb. McTounuk sneprun ConHua v 3B€31. 3BE3/IbI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlnarpaMMa «CHEKTpaIbHbIA KJIACC — CBETUMOCTBY. 3BE3/IbI
IJIaBHOW MOCJIEI0BATEIbHOCTH. 3ABUCUMOCTD «Macca — CBETUMOCTB JUIsl 3B€3]1 [NIABHOM
nocyienoBaTeabHOCTH. BHyTpeHHee cTtpoeHue 3Be3ll. COBpEMEHHBbIE MPEICTaABICHUS
0 MPOUCXOKACHUH U 3BOOLMK COJTHIA U 3B€3/1. DTarbl dKU3HU 3BE3/I.

Mueunsiii [1yTe — Hama ["anaktuka. [Tonoxxenue u nemxenue CosHia B ['asiakTuke.
Tunel rasiakTuK. PaguoranakTuku U kBa3zapbl. YepHbIe JbIPHI B Apax rajJakTHK.

Bcenennas. Pacummpenne Bcenennoil. 3axkoH XaO6ma. Paz0OeraHue rajiakTHk.
Teopus bosbiioro B3psiBa. PeMKTOBOE H3ITyyeHHE.
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Macmrabnas ctpykrypa Beenennoii. Metaranaktuka.

Hepemuennsie mpo6ieMbl aCTPOHOMUH.
Yuenuueckue nabarooenus

HaGmonenuss HEBOOPYKEHHBIM TJ1a30M C HCIHOJB30BAHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH JJIs OIIPEICICHUSI TIOJI0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311s1 CeBEpHOIo NMOJIyIIapUs U APKHUE 3BE3/IbI.

Ha6monenus B Teneckon Jlynsl, mnanet, Mieunoro [Tytu.

O06o01maruee NnoOBTOpPeHUE

Ponp ¢u3uku 1 acTpOHOMHHM B SKOHOMUYECKOW, TEXHOJIOTUYECKOM, COLMAIBLHON
U 3TUYECKOH cepax IesSTEIBHOCTH YENIOBEKa, POJIb U MECTO (U3MKH U aCTPOHOMHUU
B COBPEMEHHON HayyHOW KapTUHE MHpa, posib GU3NYECKON Teopuu B (OPMUPOBAHUU
npencTaBieHud O (U3NYECKON KapTUHE MHUpa, MECTO (PU3NYECKOM KapTHHBI MHpa
B 00I1IEM psITy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABIECHUI O PUPO/IE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 0a30Boro ypoBHs B 11 kitacce ocyIiecTBIIsSIETCS ¢ yUETOM
coJiep KaTeNIbHBIX MEKIIPEAMETHBIX CBSI3€HM C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHH,
reorpauu U TEXHOJIOTUU.

Meowcnpeomemnvle nouamusi, CBS3aHHbIE C HW3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIM (QakT, runoresa, puanyeckas BEJIMYMHA, 3aKOH, TEOPHS,
Ha0JII0/IEHUE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: pemieHUE CUCTEMbl YPABHEHUM, TPUTOHOMETPUUYECKHE (DYHKIIUU:
CHUHYC, KOCHHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE€ TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl U HX IPOCKLUHUHM HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB, IIPOM3BOJHBIC
AJIEMEHTApHbIX (PYHKLUMHA, TPU3HAKU MOJ00US TPEYTOJbHUKOB, ONpEAEIeHUE IUIOIMAIH
I0CKuX Guryp u oobema Ted.

Buonocus: >nexTpuyueckue sIBICHUS B KUBOU MpUpPOJE, KoueOaTellbHbIe ABMKEHUS
B JKMBOW MNPHUPOJE, ONTHYECKHE SBICHUS B JKUBOW NPUPOAE, NEUCTBHE paaualid
Ha JKUBBIE OPTaHU3MBI.

Xumus: CTPOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTypa TBEPABIX TE,
MEXaHU3Mbl 00pa30BaHMsI KPUCTALTMYECKON PEIETKH, CIEKTPaIbHbIN aHAIN3.

l'eocpagusa: marHUTHBIE TONIOCA 3€MJIM, 3aJI€KHM MarHUTHBIX pyaA, (POTOChEMKa
36MHOW MOBEPXHOCTH, MPEICKA3aHUE 3E€MIIETPSCCHUH.

Texnonocus:  JTWHUM  DIIEKTPONEpPENAd, TEHEpaToOp MEPEMEHHOIO  TOKa,
ANEKTPOABUTATENb, HHAYKIIMOHHAS [I€4b, Pafap, paAUONPUEMHHUK, TEIEBU30D, aHTECHHA,
tenedoH, CBY-neus, MpoeKIIMOHHBIN anmapaT, BOJOKOHHAS ONITHKA, COJIHEYHAas Oarapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «®du3WKa» HA YPOBHE CPEIHETO OOIIETO
oOpazoBaHusi (0a30BbId YpPOBEHB) JOJKHO OOECHEUYUTh JOCTUKEHHE CIETYIOLIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3ynbTaThl OCBOCHMSI ydeOHOoro mnpenmera «Duszuka» IOIKHBI
OTpaxxaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YaloIIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TO3UIMEN JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIUM, TO3UTUBHBIX BHYTPEHHUX YOCKICHUI, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOrO0 OOIIECTBa, PACHIMPEHUE >KU3HEHHOI'O OIbITa M OIbITa
JNEATEIPHOCTH B IIPOLIECCE peajr3alld OCHOBHBIX HANpPaBJICHUN BOCIUTATEIBHOU
NEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS:

C(OPMHUPOBAHHOCTh TPAXKIAAHCKONH IMMO3MIMU OOYYaroIerocss Kak aKTHBHOIO
Y OTBETCTBEHHOTO WIEHA POCCUICKOrO 00IIeCTBa;

HPUHATHC TPAIUIIHOHHBIX 00IICYETIOBEYSCKUX TYMAaHUCTUUCCKUX U IEMOKPATHICCKIX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B HHTEpPECaX TIPakIaHCKOTO
o0I1IeCcTBa, y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTeIbHON OPraHU3allHH;

yMEHHE B3aUMOJICHCTBOBATh C COIUAIbHBIMUA MHCTUTYTAMHU B COOTBETCTBHHU C MX
GYHKIHMSIMA ¥ Ha3HAYEHUEM;

TOTOBHOCTH K T'yMaHUTApHOU M BOJIOHTEPCKOMU IEATCILHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHMS
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;
LICHHOCTHOE€ OTHOLIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSAM
POCCHICKUX YUEHBIX B 001aCTH (PU3UKH U TEXHUKE,

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMSI:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh  OLIGHHMBATh CUTYallUI0 M MPUHUMAaTh OCO3HAHHBIE PEIICHUS,
OPHUEHTHPYSCh Ha MOPAIBbHO-HPABCTBEHHBIE HOPMbI W LEHHOCTH, B TOM YHCIE
B JIEATEIILHOCTH YYEHOI0;

OCO3HaHME JMYHOIO BKJIaJ|a B IOCTPOCHUE YCTOMYUBOTO OYyAYIIEro;

21



®denepanbHas paboyas nporpamma | @usuka. 10—11 kmaccel (0a30BbIN YPOBEHD)

4) 3CTeTHYECKOT0 BOCIIHTAHMS
ICTETHYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs 3CTETUKY HAyYHOTO TBOPYECTBA,
npucymero pusndeckon Hayke;

5) TpyA0BOT0 BOCIIMTAHUS:

UHTEpEeC K pa3lIuyHbIM chepaMm NMpodheCCHOHAIBHOU JEATEIbHOCTH, B TOM YHCJIC
CBSI3aHHBIM C (PM3MKOM M TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OymyIien
npodeCcCUu U pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH (DU3UKU
Ha MIPOTSKEHUU BCEH KU3HM;

6) 3K0JI0rH4eCKOr0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTb 3KOJIOTUYECKON KYJIbTYpbl, OCO3HAHUE INI00AILHOTO XapakTepa
HKOJIOTMUYECKUX MPOOIIEM;

IJIJAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUU B OKPYKAIOLIEH CPEle Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

Pacmmpenue omnbita IesSTeIbHOCTH 3KOJIOTMYECKOW HAIPaBICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUM 10 (PU3HUKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTH GU3NIECKON HAYKH;

OCO3HAHHWE IEHHOCTH HAYYHOW NESATEIbHOCTH, TOTOBHOCThH B IPOIIECCE M3YUCHHS
(GU3UKA  OCYIICCTBJIATH  MPOCKTHYID M HCCIEAOBATCIIbCKYHO)  JIEATEIBHOCTH
WHIUBUyAJIBHO U B TPYIIIIE.

B mporecce MOCTHKEHHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHS TMPOTPAMMBI 1O
(bu3uKe I YPOBHS CPEHET0 00IIero 00pa3oBaHusl y 00yUJaroImmuxcsi COBEPIICHCTBYETCS

AMOIMOHATBHBIN WHTEIIJICKT, TIPEITOJTAT A0
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIOCOOHOCTh IMOHMMATh CBOE AMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pephl, OBITh
YBEpPEHHBIM B ceOe;

CaMOpETYJIUPOBAHUSA, BKIIOYAIOMIETO CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 32 CBOE TIOBEJICHHE, CTIOCOOHOCTh aJIalITUPOBATHCS K SMOITMOHAIBHBIM
W3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMHM, BKJIIOYAIONIEH CTPEMJICHHE K JOCTIDKCHHUIO IIeNU
U yCIexy, ONTHMH3M, WHHUIIMATHBHOCTH, YMEHHE JICHCTBOBATh, HMCXOIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHUH, BKJIIOYAIONMIEH CIIOCOOHOCTh TOHHMMATh AMOIIMOHAILHOE COCTOSIHHE
JIPYTUX, YAUTHIBATH €0 MPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COUYYBCTBHIO
1 COTICPEIKNBAHMIO;

COIMAJIBHBIX HAaBBIKOB, BKJIFOYAIOIINX CITIOCOOHOCTH BBICTPAWBATH OTHOIIEHUS C
JIPYTUMU JTFOABMU, 3200 TUTHCSI, POSBIIATH HHTEPEC U pa3perniaTh KOHPIUKTHI.
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METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeIbHbIE YHUBEPCAJbHbIE YUeOHbIe NeilCTBHUS
ba3oBpble JJoruueckue AeiicTBUA:

CaMOCTOSTEIILHO ()OPMYTHPOBATh U aKTYaJM3UPOBATH MPOOJIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

ONpPEACNATh UEIU JCATEIIbHOCTH, 3a/1aBaTh MApAMETPbl M KPUTEPUHU HX
JIOCTHKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PacCMAaTPUBACMBIX (PU3MUECKHUX
SIBIICHUSX;

paspabaThiBaTh IUIaH peUIeHUs NPOoOJeMbl C Yy4eTOM aHaIu3a HMEIOITUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTH, OICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH ITOCIICICTBUH S TEIIbHOCTH;

KOOPAMHUPOBATh U BBIMOJHITH pabOTy B YCIOBUSIX PEaIbHOr0, BUPTYaJIbHOIO
1 KOMOMHUPOBAHHOT'O B3aUMO/JICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUN KU3ZHEHHBIX TTPOOIIEM.

Bba3oBble ncciienoBare/ibCKue 1eiCTBUS:

BJA/J€Th HAay4YHOH TEPMHHOJIOTMEW, KIIOUYEBBIMU TMOHATUAMHU M METOJaMHU
(bu3MUEeCcKON HAYKH;

BJIQZIETh HABBIKAMHM Y4YEOHO-UCCIEAOBATEIbCKOM M TPOEKTHOW JIE€ATEIbHOCTH B
00J1aCTH (PU3KKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY ITOMCKY METOJIOB
pemieHuss 3amad  (PU3NYECKOTO COJEpKaHWs, NPUMEHEHUIO PAa3IMYHBIX METO/I0B
MO3HAHUS;

BJaeTh BUJAMH JIEATEIBHOCTH 1O TIOJYYEHUIO HOBOTO 3HAHHUSA, €ro
MHTEPIIpETalNU, TPeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMUHbIX YUEOHBIX CUTYALIUsX, B
TOM YHCJIE€ IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITH TIPUYMHHO-CIICICTBEHHBIC CBS3U U aKTyaJIM3UPOBATh 3a7a9y, BBIIBUTAThH
THIOTE3Y €€ PEIICHNUs, HaXOAUTh apTYMEHTHI JIJIs J0Ka3aTeNIbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTEPUH PEIICHNUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PELIEHUS 33Jauld Pe3yJIbTaThl, KPUTUUECKH
OLIEHUBATh UX JJOCTOBEPHOCTh, POTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

cTaBUTh H  (OpMyIupoBaTh COOCTBEHHbIE 3a7aud B  00pa3oBaTENbHOU
JesITeIbHOCTH, B TOM YHCIIE TIPU U3YYEHUU (DU3HKY;

JaBaTh OLICHKY HOBBIM CUTYAIlUsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

YyMETh TEPEHOCHTHh 3HAaHWUA 1O (U3MKE B  MPAKTHUYECKYI0  0O0JacTh
KHU3HEICATEIILHOCTH;

YMETbh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIE UJIEH, IPEAJIaraTh OPUTrHHAIbHBIE ITOAXO0/IbI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE albTepHATUBHBIC PEILICHUSI.
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PaGora ¢ undopmanmeii:

BJA/JE€Th HAaBbIKAMM TOJYy4YeHUS HHGOpManuu (PU3NYECKOTO  COJEpIKaHUsA
U3 HCTOYHHMKOB pa3HbIX THIIOB, CAaMOCTOSATENIBHO OCYIIECTBIATh IIOMCK, aHAaJM3,
CUCTEMATHU3allMI0 W MHTEPHPETAUUI0 HHPOpMALMU pPa3IMYHBIX BHUIOB U (opM
IPEJCTABICHMSI;

OLIEHMBATh IOCTOBEPHOCTH MH(OPMAITUH;

UCIOJIb30BaTh CPEACTBA MHPOPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B
pElIEHMH  KOTHUTHUBHBIX, KOMMYHHMKAaTHBHBIX M  OpPraHM3alMOHHBIX  3a/ay C
coOmoieHneM  TpeOOBaHWM  3PrOHOMHUKH, TEXHUKH O€30MAaCHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpPaBOBbIX M OTUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0C30IMacCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEPKAHUS B Pa3IMUHBIX QopmaTax C yuyeToM
Ha3HA4YeHHUs] MHPOPMALMM U LEJIEBOM ayJIUTOPHH, BBIOMpas ONTUMAIbHYIO (opMy
IIPEICTABIICHHS U BU3YAIM3aLUN.

KoMMmyHuKkaTHBHBIE YHMBepPCAJbHbIE Y4YeOHbIE JeHCTBHS

Oo0menue:
OCYILIECTBIIATH OOIICHUE HA ypOKaX (PM3HKH U BO BHE-YPOUHOM JICSITEIHLHOCTH;
pacIio3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYAIllUd U CMATYATh KOH(DIIUKTHI;
Pa3BEPHYTO U JIOTUYHO W3JIaraTh CBOIO TOYKY 3PEHUS C UCITOJIH30BAHUEM SI3BIKOBBIX

CpPEICTB.

CoBMecTHas JEATCJIbHOCTD:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHOW U UHAUBUAYATbHON PabOThI;

BbIOMpaTh TEMATHUKY U METO/IbI COBMECTHBIX IEUCTBUI C yUETOM OOILMX HHTEPECOB,
Y BO3MOKHOCTEU Ka)0T'0 YJICHA KOJUIEKTUBA;

IIPUHUMATB L[E€JIM COBMECTHOM JAEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUA MO €€ JOCTUKEHUIO: COCTABJIATH IUIAH JEHCTBUM, PACTIPEAEIATH PO C YIETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OLICHMBATh Ka4e€CTBO CBOET0O BKJIaJa M Ka)XKJOr0 y4aCTHHKA KOMaH[bl B OOMIMIA
pe3ynbTar 1Mo pazpaboTaHHBIM KPUTEPHUSIM;

pemaraTtb  HOBBIE IIPOEKTHI, OLIEHUBATh MAEHM C IIO3ULIUU  HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATDH ITO3UTUBHOE CTPATErMYECKOE ITOBEICHUE B PA3JINYHBIX CUTYALUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIEe NeHCTBUA
Camoopranusamnus:

CaMOCTOSTENIbHO OCYILIECTBIIATh O3HABATEIbHYIO JIEATEIHOCTh B 00J1aCTH (PUBHKHU
¥ aCTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTABUTH U (DOPMYTUPOBATH COOCTBEHHBIE 3a7a4u;

24



®denepanbHas paboyas nporpamma | @usuka. 10—11 kmaccel (0a30BbIN YPOBEHD)

CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH PEUICHUS PACUETHBIX W KAa4ECTBEHHBIX 3a]1ad,
IUIAaH  BBIMOJTHEHUS TPAKTUYECKOM paboThl € Y4E€TOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTCHU;

JABAaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacIMpATh paMKH y4eOHOT0 IIpeIMEeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHI;

JIeaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATH €T0, OpaTh Ha CeOSI OTBETCTBEHHOCTH
3a pEIICHHE;

OIICHUBATh MPUOOPETEHHBIN ONBIT;

CIOCcOOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAMUIIMU B 00J1acTU (PU3KKH,
MTOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIBb:

JABaTh OLIEHKY HOBBIM CHUTyalWsM, BHOCHTb KOPPEKTHBBI B JACSATEIBHOCTB,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJa/IeTh HABBIKAMU TO3HABATEJILHOM peQIeKCUH KaK OCO3HAHUSI COBEPILAEMBIX
JEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

UCIOJb30BaTh NpUEMbI pediekcuu Uil OUEHKU CUTyallud, BbIOOpa BEPHOTO
peleHus;

OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATHh MOTUBBI M aPTYMEHTHI IPYTUX IIPHA aHAJIU3€E PE3YJIBTATOB AEATEIBHOCTH.

IIpunsiTue cedst U APyrux:
NpUHUMATH ce0s, TOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHUBBI M ApTYMEHTHI APYTUX IIPU AaHAIU3€E PE3YIIbTATOB IESITEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKY.

HHPEAMETHBIE PE3YJIbTATBI

B mpouecce usydyenust kypca kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce
0OyJaroIIUIiCs HAYIUTCS:

JEMOHCTPUPOBATh Ha TMpuUMEpax poidb M MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpPA, B PA3BUTUU COBPEMEHHOM TEXHUKHU
Y TEXHOJIOTUH, B PAKTUYECKON IEATEIBHOCTH JIFOIEH;

VYUTHIBATh  TPAHUIBI TNPUMEHEHHS  U3YUYCHHBIX  (U3UYECKUX  MOJICIICH:
MarepuaibHas TOYKa, WHEpIMATbHAs CHCTEeMa OTCYeTa, aOCOJIIOTHO TBEPIOE TeJo,
WJICaNbHBIM Ta3, MOJEIU CTPOEHUS Ta30B, KUJIKOCTEM U TBEPABIX T, TOYECUHBIN
AIEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3MUECKHUX 3a/1a4;

pacno3HaBaTh (PU3NYECKHUE SIBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHHSI BEIECTBA
U AJIEKTPOJUHAMHUKUA: PABHOMEPHOE UM PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE,
CBOOOIHOE TIAJICHUE TEJ, JBIKCHUE 10 OKPYKHOCTH, WHEPIUS, B3aUMOJICUCTBUE Tell,
muddy3usi, OpOyHOBCKOE NBMKEHHE, CTPOCHUE KUJAKOCTEH W TBEPABIX TEJ, NU3MEHEHUE
oO0beMa Tel Tpu HaArpeBaHWM (OXJAXKICHHH), TEIJIOBOE paBHOBECHUE,
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UCIIapeHue, KOHACHC AU, IUIABICHUE, KPUCTAIIN3ALINSL, KAIIEHNE, BIIAYKHOCTh BO3yXa,
NOBBIIICHNE JABJICHUS ra3a IPU €r0 HarpeBaHWM B 3aKPBITOM COCYIE, CBSI3b MEXKIY
napamMeTpaMH COCTOSIHHS Ta3a B M30IPOLECCax, JICKTpHU3alus Tell, B3aUMOJIEHUCTBUE
3apsI0B;

ONUCHIBATh MEXAHUYECKOE JIBM)KEHUE, HCNONb3ysd (U3MUECKUE BEJIUYMHBIL:
KOOp/JMHATA, IyTh, IIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca TeJa, CHIIA, UMITYJIbC
Tena, KUHETUYECKas OHHEprusi, IOTEHLMAaJbHAs DSHEprus, MeXaHudeckas paboTa,
MEXAaHUYECKasi MOIHOCTb; MPU OMMCAHUU MPaBWIBHO TPAKTOBAaTh (PU3MUECKUNA CMBICI
UCIOJb3yEMBIX BEIMYMH, WX OOO3HAYEHMs M €AMHMIBI, HaXOAUTb (OPMYJIbL,
CBSI3bIBAIOIME TAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

ONMCBHIBATh U3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUS, UCIIOJIb3Ys
(¢u3nueckre BEJIMYMHBL: 1aBJICHUE ra3a, TEMIIEpPaTypa, CPEAHsST KUHETUYECKask SHEPIUsl
XAa0THYECKOIO0  JBMIKEHUS MOJIEKYJ, CPEIHEKBAJIpaTH4YHAsI CKOPOCTb MOJEKYJI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, padoTa raza, Ko3()pQUIMEHT MOJIE3HOTO
JEMCTBUS TEIJIOBOIO JBUTATENS; NPU OMMCAHUM MPABWIBHO TPAKTOBaTh (PU3NUYECKUI
CMBICTI MCHOJIb3YEMBIX BEJIUYMH, WX O003HAUEHUS W €JUHUIIBI, HAXOAUTh (OPMYIIbI,
CBSI3bIBAIOIME IAHHYIO (PU3UUYECKYIO BEJIMYUHY C APYTUMU BEIHMUMHAM;

ONKCHIBATh HM3YYCHHBIC DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U JJIEKTPUUYECKUE
ABJIEHUSL (IIPOLIECCHI), HCHOJB3YS (PU3UUECKHE BEIMUYMHBL: JJIEKTPUUYECKUM 3apsij,
ANEKTPUYECKOE MOJIe, HAPSHKEHHOCTD TMOJIsI, TOTEHIUAJ, PA3HOCTh MOTEHIMAJIOB; MPH
ONMHMCAHUM MPABWIBHO TPAKTOBATh (PU3MUYECKUH CMBICI HCIOJBb3YyEMbIX BEIMYUH, HX
0003HAYEHUs U €QUHUIBL, YKa3bIBATh (POPMYJIbI, CBSI3BIBAIOIINE AAHHYIO (DU3UUYECKYIO
BEJIMYMHY C APYTUMU BEITUYHHAMY;

aHAIM3UPOBATh PU3HUECKHUE MPOIIECCHI U SIBJIEHUS, UCNIOJIb3Ys (PU3NYECKUE 3aKOHBI
U OpUHIUIIBL: 3aKOH BcemupHoro tsarorenus, [, II m III 3axonsr HeroTroHa, 3akoH
COXpaHEHUSI MEXAHMYECKOW »HHEPruu, 3aKOH COXpPAaHEHUs HMIYJbCa, MNPHUHLIMI
CYNEpNO3ULIMA CHWJI, MPUHLMI PABHOMPABHS HWHEPIHUAIbHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KMUHETUYECKYIO TEOPUIO CTPOEHHUS BELIECTBA, Ta30BbI€ 3aKOHBI, CBA3b
CpelHEeW KWHETUYECKOM SHEPrMHM TEIUIOBOIO JIBMXKEHHMSI MOJIEKYJ € aOCOMIOTHOMN
TEMIIEpaTypoOl, MEPBbI 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO
3apsana, 3akoH KyloHa, npu 3TOM pa3inyarh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BBIPAKEHUE U YCIIOBUA (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPHUHILMIBI JEHCTBUSA MAIIWH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyarh YCIOBUS HX O€30IacHOr0 HCIOJIb30BaHUS B IOBCEIHEBHOM
KU3HU;

BBITIOJHATH SKCIIEPUMEHTHI 110 UCCIEI0OBAaHUIO (PU3NUYECKUX SIBICHUN M MPOLIECCOB
C HCMOJb30BAaHUEM NPSIMBIX, U KOCBEHHBIX HM3MEpPEHUH, IpU 3TOM (OPMYyIUPOBATH
npoOjemy/3agadyy W THUIOTE3y Y4eOHOTO JKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MpeJIOKEHHOr0 000PYAOBaHUS, TPOBOAUTD OMBIT U (POPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IIPU 3TOM
BbIOMpATh ONTHUMAJIbHBIA CHOCOO HM3MEPEHHS M HCIIOJIb30BATh H3BECTHBIE METOJIBI
OLICHKH MOTPEMIHOCTEN U3MEPEHHU;
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UCCIIEIOBATh 3aBUCUMOCTH MEXy (PU3MUECKMMU BEIMUYMHAMU C UCIOJIb30BAaHUEM
IPSIMBIX MU3MEPEHUH, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTAThI
MOJIyY€HHOW 3aBUCUMOCTH (PU3NYECKUX BEJIUYUH B BHUJE TaONUIl U TpaduKoB, JAeIaTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEJOBaHMS;

co0roaTh mpasuiia 0€30MacHOTO TPyAa MPH MPOBEICHUHU UCCIEAOBAHUN B paMKax
y4eOHOro 3KCHEPUMEHTA, Yy4eOHO-UCCIIEN0BATENIBCKOW M MPOEKTHON JEATENBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U JaOOPATOPHOTO 000PYI0BAHUS;

pelaTh pacyeTHbIC 3a7a4d C SIBHO 3a/laHHOM (PU3MUECKOM MOJENbI0, UCIOJIb3Ys
¢u3nueckrue 3aKOHbI M NPUHLUIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a/Jayd BbIOMpPATH
($u3NYECKYIO MOJIEIb, BBIAEIATH (PU3NUYECKUE BEIMUMHBI U (HOPMYIIbI, HEOOXOIUMBIE JJIs
€€ pelIeHUs,, IPOBOJAUTh PAacCUYeThl U OLICHUBATh PEATBHOCTH IOJYYEHHOTO 3HAYECHMS
($u3MYECKOIl BETMYHHBI;

pelath KayeCTBEHHbIE 3aJauM: BBICTPAUBATH JIOTHYECKH HENPOTUBOPEUUBYIO
LENOYKY PACCYXIECHUH C HCHOJIb30BAHUEM H3YyUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
U (PU3UYECKUX SIBICHHIA;

WCIIONIb30BaTh MPH PEHICHHH YYeOHBIX 3a7a4 COBPEMEHHbIE HH(OPMAIOHHBIC
TEXHOJOTHH JUIS TIOWCKA, CTPYKTYPUPOBAaHWS, WHTEPIPETAUU U TPEACTABICHUS
y4eOHOI 1 HayYHO-TIOMYJISIPHOHN HH(OpMAIIKH, TOJIYIeHHON U3 pa3InIHBIX UCTOYHUKOB,
KPUTHYECKH aHAJIN3UPOBATH MOTydaeMyr0 HHPOPMAIIHIO;

OPUBOJUTH TMPUMEPHI BKJIaJa POCCUMCKHX U 3apyO€KHBIX YUECHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B TOBCEIHEBHOW >KW3HH IS
oOecrieueHuss O€30MACHOCTM TMpU OOpalleHuu ¢ MNpudopaMH M TEXHHUYECKUMU
yCTpOMCTBaMM, HJIsi COXpPAHEHHsI 3JI0pPOBbS U COOJIIOJCHHS HOPM HKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B IpyMIIE C BHITOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH, IIAHUPOBATh
paboTy Tpymmbl, palMOHAIbHO pacHpelessiTh OOf3aHHOCTH U IUIAHUPOBATH
AESTeIbHOCTh B HECTAHAPTHBIX CUTYaIlUAX, OLIEHUBATh BKJIA]] KaXKIOTO U3 YYACTHUKOB
IpyNIbl B pellIeHUE paccMaTprUBaeMOi MpoOIEMBI.

B npouecce uzydenust kypca pusuku 6azoBoro ypoBHs B 11 ki1acce oOydaroniuiics
HAY4YUTCA:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb M MecTo (Pu3uKku B (HopMHUpOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBl MHpPA, B PA3BUTUU COBPEMEHHON TEXHUKHU
W TEXHOJIOTHH, B NPAKTUYECKOM MNEATEIBbHOCTH JIKOJIEH, LEIOCTHOCTh U E€IUHCTBO
(bU3UYECKON KapTHUHBI MUPA;

YUYUTHIBATh T'PAHUIIBI TPUMEHEHHS U3YYEHHBIX (DU3UYECKUX MOJIETeH: TOYCUHBIH
AJIEKTPUYECKUH 3apsil, JIyd CBETA, TOUEYHBbIM MCTOYHHK CBETA, SICPHAS MOJEIb aToOMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO si/ipa MpHU pelieHnr (PU3nuecKkux 3ajay;

27



®denepanbHas paboyas nporpamma | @usuka. 10—11 kmaccel (0a30BbIN YPOBEHD)

pacrno3HaBaTh (pU3MUECKHe SBICHUS (TPOIECChl) M OOBACHATH MX HAa OCHOBE
3aKOHOB JJIEKTPOAMHAMUKH M KBAHTOBOM (DM3MKH: HIIEKTpUYECKas MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XHWMHUUYECKOE, MArHUTHOE JCHCTBUSA TOKa, B3aUMOJICUCTBHE
MarHuTOB, 3JEKTPOMATHUTHAA WHIYKIHUS, JEHCTBUE MArHUTHOTO TOJIS HAa TPOBOJHUK
C TOKOM M JBWXKYIIUWCS 3apsll, DJCKTPOMArHUTHbIE KOJIEOAHUST U  BOJIHBI,
NPsIMOJIMHEWHOE PACIPOCTPAHEHUE CBETA, OTPaKEHUE, MPeIOMIICHHE, HHTEephEepeHIHS,
mudpakiuys W MNOJSpU3alMs CBETa, AMCIEpPCUs CBeTa, (OTOINEKTpUUecKud 3ddekt
(boTtoaddexT), cBeTOBOE MaBICHHWE, BO3HMKHOBEHWE JIMHEWUYATOTO CIEKTpa aroMma
BOJIOPO/1a, ECTECTBEHHASI K UCKYCCTBEHHAS! PAIMOAKTUBHOCTD;

ONKCHIBATh W3YYEHHBIE CBOMCTBA BeElIECTBA (DJIIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKHUE, DIEKTPUUYECKYIO MPOBOJMMOCTh PA3IUYHBIX CPEJ) U AJIECKTPOMArHUTHBIE
ABIIEHUS (TIPOIECCHI), UCTIONB3Y (PU3NUECKUE BEIMYMHBI: SJCKTPUUECKUN 3apsi, cuia
TOKa, OJJEKTPUYECKOE HANPSIKEHHUE, JJIEKTPUUYECKOE COMPOTHBIICHHE, PA3HOCTh
MOTEHITUAJIOB, JIEKTPOIBUXKYIIAs CUjla, paboTa TOKa, MHIAYKIMS MAarHUTHOTO TIOJIsA, CHJIa
Awmnepa, cuna JlopeHna, HWHAYKTUBHOCTb KATYIIKH, SHEPTHUsS 3JIEKTPUYECKOIO
Y MarHUTHOTO TOJIEH, IEPUOJ] U YacToTa KojeOaHni B K0Je0aTeIbHOM KOHTYpE, 3apsii U
CHJIa TOKAa B MPOIECCE TapMOHUYECKUX AIIEKTPOMArHUTHBIX KoJieOaHWH, (POKYCHOE
paccTOsIHUE W ONTHYECKas CWIa JIMH3bL, NPU ONUCAHWU TPABWIBHO TPaKTOBATh
(bU3MYECKUN CMBICT MCTOJIB3YEMbIX BEJIMYUH, UX 0003HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
(opMyJIbL, CBSI3bIBAIOIIME JAaHHYIO (PU3HUECKYIO BEJIMUKUHY C IPYTUMH BEJIMYMHAMU;

OINUCHIBAaTh U3yYEHHbIE KBAHTOBBIE SBJICHUS M MPOLIECCHI, UCIONIB3YST (PU3NUYECKUE
BEJIMYMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETA, YIHEPTUS
Y UMIYJIbC (POTOHA, IEPHUOJ] MOTypacnaga, SHEPIHsl CBSI3U ATOMHBIX SJIEP, IPU ONMCAHUU
MPaBUJILHO TPAKTOBATH (PU3MUECKHUI CMBICI UCTIOIB3YEMBIX BETUYHH, UX 0003HAUYCHHUS U
€AVHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOUIME AAaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMH BEJITMYMHAMU, BBIYUCISATH 3HAUEHNE (PU3NUECKON BETUYUHBI;

aHAJIM3UPOBATh (PU3NUECKHUE MTPOLIECCHI U SIBJICHMS, UCIIOJB3YS (PU3NUYECKUE 3aKOHBI
Y NPUHUUIBL: 3aKk0H OMa, 3aKOHBI MOCIEA0BATEIHHOIO U MapajuIeIbHOIO COEIUHEHUS
MIPOBOJTHUKOB, 3akOoH Jlxoyis—JIeHna, 3aKOH JJEKTPOMAarHUTHOW WHAYKIWH, 3aKOH
NPSMOJIMHEMHOTO paclpOCTPAHEHUsI CBETA, 3aKOHbl OTPAXKEHUS CBETa, 3aKOHBI
MpEJIOMJIEHUSI CBETa, ypaBHeHUE OWHIITEHHA a1 (oTtodddexra, 3aKOH COXpaHEHUs
DHEPIUH, 3aKOH COXPAHEHHUS MMITYJIbCA, 3aKOH COXPAHEHMsS 3JIEKTPUYECKOTO 3apsa,
3aKOH COXpPaHEHHUs1 MaCCOBOT'0 YHMCIIA, MOCTYNaThl bopa, 3aKk0H pagnoakTUBHOIO pacnana,
Opy OSTOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BBIPKEHHE U YCJIOBHS (TPaHUIlBI, 00J1aCTH) TPUMEHUMOCTH;

OMpeNeNsaTh HaNpaBlIEHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJI MPOBOJHHUKA C
TOKOM, CHJIbl AMmIiepa u cuiibl JIopeHiia;

CTPOUTH M OMHCHIBATh M300pa)K€HHE, CO3/1aBa€MO€ IUIOCKUM 3epKalloM, TOHKOH
JIMH30M;

BBITIOJIHATD AKCIIEPUMEHTHI M0 UCCIAEAOBAHUIO (PU3UUECKUX SIBIEHUN U MPOLIECCOB
C HCIIOJIb30BAaHUEM IMPSMBIX, U KOCBEHHBIX H3MEPEHH: Mpu 3TOM (OpMYyIUpOBATH
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npobseMy/3afady W TUNOTE3Y Y4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MPeJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U (POPMYITUPOBATH BHIBOJIBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IIPU 3TOM
BbIOMpaTh ONTUMAJIbHBII CHOCOO HM3MEPEHUST U HCIHOJb30BaTh H3BECTHBIE METObI
OLICHKH MOTPEIIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBUCUMOCTH (U3MYECKUX BEIUYMH C HCIOJIB30BAHUEM MPSIMbIX
U3MEPEHMI: TNpU STOM KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCHUPOBaTh pe3yJbTaThl
MOJIyYeHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUE TaOIHIl U TpadUKOB, JE1aTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEJOBaHMS;

co0roAaTh mpaBuiia 6€30MacHOro Tpy/a MPH MPOBEICHNUHN UCCIIEIOBAHUN B paMKax
y4eOHOT0 HKCIIEPUMEHTa, Y4eOHO-HCCIEA0BATENBCKOM U MPOEKTHOU AESATEIHbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U JaOOPATOPHOTO 000PYI0BAHUS;

peliaTth pacyeTHbIE 3a7aud C SIBHO 3aJaHHOW (PU3MUYECKON MOEINbI0, UCIOJb3YS
(¢u3nUecKkue 3aKOHbl U TMPUHLUIIBI, HA OCHOBE aHalIW3a YCIOBUS 337a4yd BBIOMpATh
(bu3HYECKYIO MOJIEIb, BBIIEIATH (PU3NUECKHE BEIUUMHBI U (POPMYJIbI, HEOOXOAUMBIE JIIS
€€ pelIeHMs, MPOBOJUTh PACUEThl U OLEHUBATH PEATBHOCTH MOIYYEHHOTO 3HAUCHUS
(bu3nyeCcKoi BETUYUHBI,

pemarh KayeCTBEHHBIE 3aJla4d: BBICTPAMBATh JIOTUYECKH HENPOTHUBOPEUUBYIO
LEMOYKY pacCyXJCHHM C HCIOIb30BAHUEM H3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
U QU3NYECKUX SIBICHUM;

MCIIOJIb30BaTh MPU PEIICHHH YYEOHBIX 3a]lad COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETAIMM M MPEACTABICHUS
yueOHOW 1 HayYHO-TIOMYJISIPHOM HH(OpPMaLIKH, TOJYyY€HHOHN U3 pa3InYHbIX UCTOYHHUKOB,
KPUTHUYECKH aHAJM3UPOBATH MOIyYaeMYI0 HHPOPMALIHIO;

OOBACHATh NPUHLMMBI JEUCTBHUS MalIUH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIb30BAHUS B TIOBCEAHEBHON KU3HU;

MPUBOANTH MNPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(QU3HKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE MTPOLIECCOB OKPY’KAIOILEr0 MUPA, B pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >XKWU3HU AJis
oOecrieyeHuss O€30MAaCHOCTM TMpU OOpallleHnd ¢ npudopaMu M TEXHUYECKUMU
yCTpOMCTBaMM, AJii COXpPAHEHHUsS 3/I0pOBbS M COOJIOACHUS HOPM 3SKOJIOIHMUECKOIO
MOBEACHUS B OKPYXKAIOLIEH CpEJIE;

paboTaTh B IpyMIe C BHIMOJIHEHUEM PA3IMYHbBIX COLMANBHBIX POJIeH, IUIAHUPOBATh
paboTy Tpymmbl, palUoOHAIbHO paclpenesTh OO0S3aHHOCTH U IUIaHUPOBATH
JESATENBHOCTh B HECTAHJAAPTHBIX CUTYALMIX, OUEHUBATH BKJIA] KaKJOr0 U3 YYaCTHUKOB
IpyNIbl B pelIEHUE pacCMaTpUBaeMOU MPOOJIEMBI.
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10 KJIACC
HanmenoBanue
No OCHOBHBIE BU/IBI 1€ATEILHOCTH
i pa3/iesioB U TEM [IporpammHoOe conepkanue S
y4eOHOTO0 IpeamMeTa i

Pa3;[e.11 1. ®usuka n METOAbI HAYYHOI'O MO3H

aHuA

1.1 | ®usuka u MeTOIbI 2 ®u3nka — HayKa 0 IPUPO/IE. N3yuyenne HaydHbIX (AMIIUPUYECKUX

HAy4YHOT'O MO3HAHUS Hayunble MeTO/1bI TO3HAHUS Y TEOPETHYECKHUX ) METOJIOB ITO3HAHUS
OKPY’KaIOILET0 MUPA. OKPYAIOILEro MUpA.
Ponsb 3xkcniepumenTa u reopun OO6cyxKaeHue rpaHuil IPUMEHUMOCTH
B IIPOLIECCE TO3HAHUS PUPOIBI. (U3MYECKUX 3aKOHOB U TEOPUH.
DOKCNEepUMEHT B (PUBHKE. PaGoTa B rpymme mo noaroToBke
MopenupoBanue GU3MUIECKUX KOPOTKHUX COOOIIEHU O POJIH U MECTE
SIBJICHUM U Tipo1ieccoB. HayuHbie (hU3MKKN B HAYKE U B TPAKTHUECKOMN
rurnore3bl. Pu3nyecKue 3aKOHbI JESITETbHOCTH JIFOJCH.
U Teopun. ['paHulibl IpUMEHUMOCTH | JIeMOHCTpanus aHaIOrOBbIX
¢busnueckux 3aKoHOB. [IpuHIIU U IU(PPOBBIX U3MEPUTEITHHBIX
COOTBETCTBHS. npuOOpPOB, KOMITBIOTEPHBIX JATYUKOB.
Ponb 1 mecTo dpuznku OcBoeHnEe OCHOBHBIX PUEMOB pabOThI
B (hpopMUpOBaHUU COBPEMEHHOM ¢ ungpooit 1abopaTopueil no pusnke
HAay4YHOW KapTHUHBI MUDA,
B IIPAKTHUYECKOMN JEATENILHOCTH JIFOJIEH

Wroro 1o pazaeny 2

! Tlpn paspabotke paboueii mporpaMMbl B TEMATHYECKOM ILUIAHUPOBAHMH JIOJUKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJNB30BAHMS JJIEKTPOHHBIX (LM(PPOBBIX)

00pa3oBaTeIbHBIX PECYPCOB, SBIISIONIMXCS Y4eOHO-METOANICCKUMHU MaTepUallaMHt, COJICpPIKaHHEe KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa30BaHUH.
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Pa3nen 2. Mexanuka

2.1

KunemaTtuka

MexaHnueckoe ABUKEHHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nBkeHus. Cucrema oTcyeTa.
Tpaexropus.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTB)
Y YCKOPEHHE MaTepraJIbHON TOUKH,
HX MPOEKIH HA OCU CUCTEMBI
koopauHat. CioxxeHune
MEPEMEIICHHUH U CII0KEHUE
CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IPSMOJIMHENHOE JBUKECHHUE.
I'paduku 3aBUCHMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHUS, ITyTH

U [IEpEMEILICHUS MAaTEPUATBHOM
TOYKH OT BPEMEHH.

CBobOoaHOe nageHue. Y ckopeHue
CcBOOO/IHOTO Na/ICHUSI.
KpuBonuneiiHoe 1BUXEHHUE.
JIBr>KeHre MaTepruallbHOM TOUKH
10 OKPYKHOCTH C IOCTOSTHHOM

10 MOJIYJIXO CKOPOCTBIO. YTJIOBas
CKOpOCTb, JIMHENHAs1 CKOPOCTb.
[Tepuon u yactoTa oOparieHus.

LlenTpocTpeMuTEILHOE YCKOPEHUE.

TexHuueckue yCcTpoucTaa

[IpoBeneHue IKCIIEpUMEHTA: U3yUEHUE
HEPaBHOMEPHOIO IBUKEHHUS C LETBIO
OTIpeJICICHHUs] MTHOBEHHON CKOPOCTH;
UCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
MyTSIMU, TPOUJECHHBIMH TEJIOM

3a IOCJIeI0BAaTENbHBIE PABHbBIE
MIPOMEKYTKHA BPEMECHH

MIPU PaBHOYCKOPEHHOM JIBUKCHUU

C HAYaJIbHOM CKOPOCTBIO, PABHOW HYIIIO;
U3y4deHUE ABUKCHUS IIapyKa B BA3KOM
KUJIKOCTH; U3YUCHHE JIBIXKCHUS TEIa,
OpOIIEHHOTO TOPU3OHTAIIBHO.
OObsicCHEHUE OCHOBHBIX MTPUHITUTIOB
JIEUCTBUS TEXHUYECKUX YCTPOMUCTB,
TaKUX KakK: CIIUJOMETP, IICITHBIC

Y PEMEHHBIE TTepeaun IBUKCHUS;

Y yCJIOBUH X 0€30MacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM
KHU3HU.

Pemenue pacueTHBIX 33124 C SBHO
3aIaHHOM (PHU3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX ()OPMYIT
KHHEMAaTHKH.

[TocTpoenue u ananu3 rpaduKoB
3aBUCUMOCTEN KHHEMAaTHYECKHUX
BEJINYMH OT BPEMEHHU

JUIsl pPABHOMEPHOTO
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" IIPAKTUYICCKOC IIPUMCHCHHC!
CIIMaAOMCETpP, ABHKCHUC CHAPAI0B,
HCITHBIC U PpECMCHHBIC IICPCAAYN

Y PAaBHOYCKOPEHHOT'O IPSIMOJIMHENHOTO
JIBUKECHHUSL.

Pacnio3naBanue (pu3nuecKux SBICHUIMI
B yUEOHBIX OMBITAX U OKPYXKAIOIIeH
’KU3HU: paBHOMEPHOE

Y PaBHOYCKOPEHHOE MPSIMOJIMHEHOE
JBUKEHHE, CBOOOAHOE Ma/IeHuE Tell,
JBUKEHHUE IO OKPY>KHOCTH.
OnucaHne MEXaHUYECKOTO IBUKECHHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUH: KOOPJMHATA, ITyTh,
nepeMeNIeHHEe, CKOPOCTb, YCKOPEHHE.
Pabora B rpynmnax npu miaHupOBaHUH,
IIPOBEICHUH U HHTEPIPETALNH
PE3YNbTATOB OIBITOB U AHAJIU3E
JIOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(pOpMAaIUH 110 TEME

2.2

JInHamuyKka

IIprHIMI OTHOCHUTEIBHOCTH
lNanunes. llepspiit 3akoH HproToHAa.
NHepunaibHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniun
CyIepno3ulnu cuil. Bropoi 3aKkoH

HrroToHa 111 MaTeprualibHOM TOUYKH.

Tpernii 3akoH Herotona

IUI1 MATEPUAIIBHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHUS.
Cuna Tsoxectu. [lepBas
KOCMHYECKast CKOPOCTb.

CpaBHeHUE Macc B3aUMOJICHCTBYOLIUX
TeJL.

N3ydyeHne 3aBUCUMOCTH CHUJIBI
YOPYTOCTH OT iepopmaIuu; CpaBHEHHE
CHWJI TPEHHUS TTOKOSI, KAUCHUS

Y CKOJIbKCHUSL.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBenenue 3xcniepumMeHTa:
HCCJIEIOBAHNUE 3aBUCUMOCTH CHJI
YIIPYTOCTH, BO3HUKAOIIUX

B IIPYKUHE U PE3MHOBOM 00pa3slie,
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl TpeHus (mokosl,
CKOJIBKCHUS, KAUCHUS).

Cuna tpenus. Cyxoe TpeHue.
Cuuia TpeHUs CKOJIBXKEHUS U CUla
TpeHus nokosi. Koadduruent
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABUKEHUH TEJIA B )KUJIKOCTH
WJIA Tase.

[ToctynarenbHOE M BpaniaTeIbHOE
JIBKEHUE a0COIOTHO TBEPIOTO
Tena.

MOMEHT CUJTBI OTHOCUTEIBHO OCH
BpameHus. [neqyo cumel. YcnoBus
paBHOBECHS TBEPAOTO TEJIA.
TexHuueckue ycTpoucTaa

Y [IPAKTUYECKOE MPUMEHEHHUE:
MOAIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

OT UX JAepopMaliN; U3y4YEHUE
JBIDKEHUS OpycKa 1Mo HAaKJIIOHHOM
MJIOCKOCTH; UCCIIEI0BAaHUE YCIOBUMI
PaBHOBECHS TBEPOTO TeJia, UMEIOIIETO
OCh BpalleHUs.

OObsacHeHne 0cOOEHHOCTEN
PABHOMEPHOTO U PAaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO JBU>KEHUSI,
CBOOOHOTO MTaJACHHS TEJ, IBIKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrproTOHA, 3aKOHA BCEMUPHOTO TSTOTCHHUSI.
OOBsiCHEHNE OCHOBHBIX MPUHIIUIIOB
JIEHCTBUS MOIIMITHUKOB 1 X
MPAKTUYECKOT0 TPUMEHEHUSI.
OOBsiCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Petienne pacueTHbIX 3a/1a4 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C MCIOJIb30BaHMEM OCHOBHBIX 3aKOHOB
1 (HopMyJ TMHAMUKHU.

PacnoznaBanmue Gpu3nuecKux sBICHHMA
B YYEOHBIX OMBITaX M OKPYKaIOIICH
JKU3HU: NHEPITUS, B3aUMOJICHCTBUE TEJl.
AHanu3 (GU3NYECKUX MPOLIECCOB

U SIBJICHHUH C MCIIOJb30BaHUEM 3aKOHOB
Y TIPUHLIUIOB: 3aKOH BCEMUPHOTO
tarorenus, |, || u III 3akons1 HeroToHa,
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IIPUHLIAI CYTIEPIIO3ULIAN CUJI, TPUHLIATL
PABHOIIPABHOCTH MHEPLUAIIBHBIX
CUCTEM OTCYETa

2.3

3aKOHBI COXpaHCHUA
B MCXAaHHKC

HNmmynibc MaTepruaibHOW TOYKHU
(Tena), CUCTEMBI MaTepUAJIbHBIX

TOYCK. I/IMHYJ'IBC CHJIbI U U3BMCHCHUC
HMIIYJIbCa TCJlIa. 3aKoH COXpaHCHHUA
HMITYyJIbCA. PeakTtuBHOC JBHKXCHHUC.

Pa6ora cuiibl. MOIIHOCTH CHITHL.
Kunetnueckas sHeprus
MaTepHaAIbHON TOUKH. Teopema
00 M3MEHEHUU KMHETUYECKOU
SHEPIUM.

[TorenuuanbHas SHEPTHSL.
[ToTeHmanbHast SHEPTUS YIIPYTO
neopMUPOBAHHON MPY>KUHBI.
[ToTeHmanbHast SHEPTUS TEIA
BOJIM3M MOBEPXHOCTU 3EMIIH.
IToTeHnmaneHBIC U
HETNOTEHIIMAIbHbIEC CUJIBbL. CBS3b
pabOThI HEMOTECHITUAIBHBIX CHII
C U3MEHEHHUEM MEXAHUYECKOU
DOHEPIrUMU CUCTEMBI TEJ. 3aKOH
COXpaHEHUS] MEXaHUYECKOU
SHEPIUM.

Yupyrue v Heynpyrue
CTOJIKHOBEHMUS.

[IpoBeneHnE IKCTIEPUMEHTA: U3YUEHUE
a0COJIIOTHO HEYNPYTOro yaapa

C IOMOIIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCJIEIOBAHUE
CBSI3U PA0OTHI CUJIBI C U3BMEHEHUEM
MEXaHMYECKOI YHEPTUH Tella

Ha PUMEPE PACTSKEHUS PE3UHOBOTO
KTyTa.

Ornenka aOCONIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEepEeHU (PU3NUECKUX
BEJINYUH.

Petiennie pacueTHbIX 3a/1a4 C SBHO
3aIaHHON (PM3UYECKON MOJIEIBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXPAHEHUS.

Peliennie kKaueCTBEHHBIX 3a7a4

C OOPOW HAa U3YUYEHHBIE B pa3eie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (hU3MYECKUe SBJICHUS.

Ornucanne MeXaHUYeCKOTO JIBUKEHUS

C MCTIOJIb30BaHNEM (DU3UUECKUX
BEJINYMH: UMITYJIbC T€JIa, KHHETUYECKASI
SHEPrus, MIOTCHINATbHAS DHEPT U,
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TexHnueckne ycTpoucTBa MeXaHuueckas paboTa, MeXaHH4ecKas
Y IPAaKTHYECKOE TPUMEHEHHUE: MOITHOCTb.

BOJIOMET, KOIIEpP, NPYKUHHBIN AHanu3 GU3NIECKUX MPOIIECCOB
MIUCTOJIET, IBUKEHUE PAKET Y SIBJICHUH C UCTIOJIb30BAHHEM 3aKOHA

COXpaHCHHS MEXaHWYECKOW SHEPIHH,
3aKOHA COXPAaHECHUS UMITYJIbCA.
OObsicCHEHUE OCHOBHBIX MPUHIIAIIOB
JEHCTBUS U TIPAKTUYECKOTO
MPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TaKMX Kak: BOJOMET, KOIIEep,
IIPY>KUHHBIN ITUCTOJIET.

OObsiCHEHUE IBUKEHUS PAKET C ONIOPOI
Ha U3Y4YCHHBIC (PU3NYECKUE BEITUYUHBI
Y 3aKOHBI MEXaHUKHU.

Hcnonp3oBanue Mpu MOJATOTOBKE
COOOIIEHHUI O TPUMEHECHHH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTUH

JUTSI TIOUCKA, CTPYKTYPHUPOBAHUS,
WHTEPIPETALUA U TTPEACTABICHHS
uH(pOpMaIu, KpUTHICCKUN aHATN3
noyiyqaemMou uHpopManuu
[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HUCCIe0BaHNI 3aBUCUMOCTEN
(U3UYECKUX BEIIMYWH, TIPOBEPKA
MIPEITIOKEHHBIX TUIIOTE3

Hroro no pazneny 18
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Pa3nen 3. MoJgekyJisipHasi pu3nka ¥ TepMOIUHAMUKA

3.1

OCHOBEI
MOJIEKYJIIPHO-
KHHETUYECKOU TEOpUU

9

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUU U UX OTIBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE nBUXKEHHUE.
Huddysus. Xapaktep TBUKCHUS

Y B3aUMO/ICUCTBUS YACTHUII
BellecTsa. Moaenu CTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BbSICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE dTHUX Mozene. Macca

1 pazMmepsl Mosiekyll. KonnuectBo
BeniecTBa. [loctosHHas ABoraapo.
TeruioBoe paBHOBECHE.
Temmneparypa u ee u3smepeHue.
[Ixama remneparyp Llenscus.
Mopenp uieajaprHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU UJICATBHOIO Ia3a.
AOGcoiroTHas TeMIiepaTypa Kak Mepa
CpEIHEN KNHETUYECKON DHEPTUU
TEIJIOBOTO IBUKEHUS YaCTHI] rasa.
[Ixana Temneparyp KenbBuHa.
['a30BbIE 3aKOHBI. Y paBHEHHUE
MenaeneeBa—Kianeipona.

3akoH JlanbToHa. M3omporneccsl

[IpoBeneHne SKCIIEpUMEHTA:
OIpEJEICHUE MACChl BO3lyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpPEeHNU1 00beMa KOMHATBI, 1aBJICHHUS
U TEMIIEpaTyphl BO3AyXa B HEWl;
HCCJIEIOBAHNE 3aBUCHUMOCTU MEXIY
napameTpaMH COCTOSIHUSA Pa3peKEHHOTO
rasa.

OneHka aOCOIOTHBIX U OTHOCUTEIIBHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3NUECKUX
BEJINYUH.

OObsicCHEHUE OCHOBHBIX TTPUHIIUIIOB
JeUCTBUM TepMOMETpa U OapomeTpa

U yCIIOBUM WX 0€30MacCHOTO
UCIIOJIb30BaHUS B MOBCETHEBHOM
KU3HU.

Pacnio3naBanue pusnveckux siBICHUN

B YUE€OHBIX ONBITAX U OKPYXarolen
*Ku3HH: U dy3us, OpOyHOBCKOE
JIBUKEHUE.

Onucanue TEMIOBbIX ABICHUN

C UCTIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JaBJICHUE ra3a, TEMIEPaTypa,
CpeaHssl KHHETUYEeCKasi YHEPTUs
Xa0TUYECKOTO ABUKEHHS MOJIEKYI,
CPEIHEKBAIpaTUYHasi CKOPOCTh
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B UJICAIBHOM Ta3e C MOCTOSTHHBIM
KOJINYECTBOM BEII[ECTBA.
['padmyeckoe mpencraBaeHue
M30MPOIECCOB: U30TEpMa, U30X0Pa,
n3o0apa.

TexHu4yeckue yCcTporucTaa

U IPAKTHYECKOE IPUMEHEHUE:!
TepMOMETp, OapoOMeTp

MOJIEKYJL.

AHann3 GU3NIECKUX MPOIIECCOB

U IBICHUU ¢ ucnoab3oBannem MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEHEN
KUHETUYECKOW YHEPTUU TEILIOBOTO
JIBM>KCHUST MOJIEKYJI C a0COJIFOTHOM
TEMIIEPATypPOH.

Pemienre pacueTHbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCTIOJIb30BAHNEM OCHOBHBIX
nonoxeHuit MKT, 3akoHOB 1 hopmyn
MOJIEKYJIIPHOUN (PUBHKHU.

Pabota B rpynnax npu rjiaHupOBaHUH,
MPOBEICHUU U UHTEPIIpETAIIUN
pPE3yJIbTATOB OIBITOB U aHAJIA3E
JIOTIOJIHUTEIIbHBIX HCTOYHHUKOB
uH(pOpMAaIUK 110 TEME

3.2

OCHOBBI
TEPMOTUHAMUKA

10

TepMoanHaMuyeckas CUCTEMA.
BryTtpennss sneprus
TEPMOJUHAMHYECKON CUCTEMBI

U CIIOCOOBI €€ N3MEHEHHS.
KonuuectBo TemnoTsl u pabdora.
BuyTpenHsis s3Heprus 0JITHOATOMHOIO
HUIeaJIbHOro ra3a. Buabsl
TEIJIONepeIauu: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3JIyYEHHE. Y IebHAas
TEIUIOEMKOCTh BEIIIECTBA.

IIpoBeneHue dKCIIEpUMEHTa: U3MEPEHUE
YAEIBHOMN TENMIOEMKOCTH BEIIECTBA.
OreHka a0COIIOTHBIX U OTHOCUTEIbHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYMH.

N3yuenue Mozeneil napoBoi TypOHHBI,
JIBUTATEIIsl BHYTPEHHETO CrOPaHUs,
PEaKTUBHOIO IBUTATEIIs.

OOBbsicCHEHNE IPUHIIUIIOB AEHCTBUS

Y yCJIOBUI 0€3011aCHOr0 UCIOIb30BAHUS
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KonuyecTBo TemnoTsbl

Ipy TeIIonepeaye.

[Toustue 00 agnadbaTHOM
npouecce. [lepBbiii 3ak0H
TEPMOJUHAMUKH.

[Iprmenenue nepBoro 3aKoHa
TEPMOIMHAMUKH K U30IIPOLIECCAM.
['paduueckas uaTepnperanus
paboThI raza.

BTopo¥i 3aK0H TEpMOAMHAMUKH.
HeoGpaTumMocTs nporieccos

B IIPUPOJIE.

TennoBbie MamuHbL. [TpuHIUIIBI
JEUCTBUA TEIJIOBBIX MAIIMH.
[TpeobpazoBanus sHEPTUN

B TEIUIOBBIX MaIIUHAaX.
Koad¢uiment noneznoro aercTus
TETUIOBOM MAILINHBI.

Hukn KapHo u ero koadpuiipeHT
IIOJIE3HOTO ICUCTBUS.
DKOJIOTHYECKHUE TPOOIEMbI
TEIUIOPHEPTETHKHU.

TexHu4yeckue yCTponucTaa

U IPAKTUYECKOE TPUMEHEHHE:
JIBUTATEJIb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOIUIBHUK,
KOH/MIIUOHED

B IIOBCEHEBHOM JKM3HU JBUTATEIS
BHYTPEHHETO CrOpaHusi, OBITOBOIO
XOJIOIUIIbHUKA, KOHJIUIIUOHEPA.
Omnucanne CBONCTB TEN U TETIOBBIX
SBJICHUH C UCIIOJIb30BAaHUEM
bu3nueCcKrX BEIMYUH: JaBJICHUE ra3a,
TeMIlepaTypa, KOJIMYEeCTBO TEIJIOTHI,
BHYTpPEHH:ISl SHEprus, paboTa rasa.
Pemenne pacueTHBIX 33124 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT MOJIEKYJISIpHOM (pU3UKH

U TEPMOIMHAMUKH.

Pemenne kauecTBEHHBIX 33134

C ONOPOW HA U3YYEHHBIE B pa3aeie
«MonexynsipHas ¢puzuka

¥ TEPMOJMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
SIBIICHUSI.

PaGoTa B rpynmax npu aHanmse
JIOTIOTHUTETHLHBIX UCTOYHUKOB
uH(pOpMAaIUH TI0 TEME
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3.3

ArperaTHblie
COCTOSIHUS BEIIECTBA.
da30BbIe MEPEXO0IbI

[TapooOpa3oBaHue 1 KOHICHCAITUSI.
Hcnapenue u kumexHue.
AOGCOTIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTH BO3/yxa. HachIeHHbIH
nap. Y enapHasi TerioTa
mapooOpa3oBaHusl. 3aBUCUMOCTD
TeMIIepaTypbl KUTICHUS OT JaBJICHUS.
TBepnoe Teno. Kpucrannmueckue
u amop(dHbIe Tesla. AHU30TPOIHS
CBOMCTB KpUCTAILIOB. JKuKue
kpuctamibl. CoBpeMeHHbIE
Marepuaisl. [ naBnenne

U KpUCTAJUIM3anus. Y eTbHas
TerioTa masieHus. CyOoaumanus.
VYpaBHeHUE TEMI0BOTO OanaHca.
TexHuueckne ycTpoicTBa

U TIPaKTUYECKOE MPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KaJOPUMETP, TEXHOJIOTHH
MOJIYYCHHS] COBPEMEHHBIX
MaTepuasoB, B TOM YHCTIE
HAHOMATEPHUAJIOB,

Y HAaHOTEXHOJIOTUHU

[IpoBeneHue 3KCIEpUMEHTA: U3MEPEHUE
OTHOCHUTENBHOM BIAKHOCTH BO3IyXa.
OneHka aOCOIFOTHBIX U OTHOCUTEIIBHBIX
MOTPEIIHOCTENH U3MEPEHUH (PU3NIEeCKIX
BEJIMYHH.

N3ydeHne CBOMCTB HACHIIIICHHBIX
MapoB, Coco00B U3MEPEHUS
BJIQXKHOCTH.

Habmtoienue kunenus

IIPU MOHUYKEHHOM JIABJICHHH,
HarpeBaHus U TUIaBJICHUS
KPUCTAJTMYECKOTO BELIECTBA.
OObsicHEHUE IPUHIIUIIOB IEUCTBUS

Y yCIIOBHIA 0€30MacHOr0 UCIIOJIb30BaHUS
B [TOBCEJTHEBHOM )KM3HU TMTPOMETPA,
MICUXPOMETPA, KaJTOpUMETpA.

N3ydeHne TEXHOJIOTUI NOITYyYEHUS
COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCJIE
HaHOMAaTEepHUaJoB.

Pemenune pacueTHbIX 3a4a4 C IBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C UCIIOJIb30BAaHUEM YPABHEHUS
TEIJI0BOro OanaHca.

Pemenne kauecTBEHHBIX 33124

C OIIOPOY HA U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NYECKue
ABJICHUS 10 TEME.
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Pacno3naBanue pu3nyeckux siBJICHUN
B Y4€OHBIX OMBITaX U OKPYXKAIOMIEH
KU3HH: TeopMaris TBEPAbIX Tel,
HarpeBaHUE U OXJIAXKICHUE TeT,
M3MEHEHHE arperaTHbIX COCTOSHUI
BEIIECTBA U O0OBICHEHNE NX Ha OCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
($u3MKH.

Hcnonb3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOMCKA,
CTPYKTYPUPOBaHUS, UHTEPHPETAIIUU
U TIpeJICTaBIICHUS MH(OPMALIMK TPU
MOATOTOBKE COOOIICHUHN O MPUMEHEHUHU
3aKOHOB MOJIEKYJISIPHON (DU3UKU

Y TEPMOJIMHAMUKU B TEXHUKE

1 TEXHOJIOTHSIX

Htoro no pazneny 24
Pasznen 4. JjaekTpoguHAMHKA
4.1 | DnexkTpocraTuka 10 DnekTpuzanus tein. dinekrpudyeckuil | [IpoBeneHue skcrepuMenTa: u3MepeHue

3apsan. JIBa BUIa JIEKTPUYECKUX
3apsanoB. [IpoBogHuKH,
JABJICKTPUKU U TTOJTYITPOBOJHUKH.
3aKOH COXpaHEHUS IEKTPUUECKOTO
3apsna.

B3aunmoneiicTBue 3aps10B. 3aKOH
Kynona. ToueqHsbIi 2JIEKTPUYECKUI
3apsia. DNEKTPUUECKOE MOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OrieHka aOCOFOTHBIX U OTHOCUTEIIBHBIX
MOTPENTHOCTEH U3MEepPEeHUN (PU3NUECKUX
BEJINYHMH.

N3ydyeHne npuHIUIIOB 1EUCTBUSA
AJIEKTPOCKOIIA, DJIEKTPOMETPA,
KOHJICHCATOPA.

N3yyenue npuHUKUIIOB JCUCTBUS
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HanpsiskeHHOCTB 2JIEKTPUYECKOTO
nosst. [IpuHnun cynepno3uiuu
BJICKTPUYECKUX MoJIeH. JInnuum
HANPSKECHHOCTH JIEKTPUYECKOTO
MOJISL.

Pabota cuit 351eKTpOCTaTHYECKOTO
noys. Ilorenuuan. PazHocts
MOTEHUMAJOB. [ [poBOAHUKHY 1
JIADJICKTPUKH B
3JIEKTPOCTATUYECKOM T10JIE.
JnsnexTpuyeckas MpOHUIIAEMOCT.
DnektpoeMKocTh. KoHzencarop.
DJIEKTPOEMKOCTb TJIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOTO KOHJIEHCATOPA.
TexHuueckne ycTpoicTBa

Y MPAKTUYECKOE TPUMEHECHUE:
3JIEKTPOCKOII, JIEKTPOMETP,
BJICKTPOCTATUYECKAS 3AIUTA,
3a3eMJICHUE AJIEKTPOIPUOOPOB,
KOHJCHCATOP, KOMMMPOBAIbHBIN
armapar, CTpyHUHBIN IPUHTED

U yCIIOBUN 0€3011aCHOTO MPUMEHEHUS
B IIPAKTUYECKON KU3HHU,
KOIMKUPOBAJIBHOTO aIlapara, CTpyHHOI0
MIPUHTEPA.

PaccmoTtpenue ¢pusndyeckux o
CHOBAHUM 3JICKTPOCTATUYECKOU
3aIUTHI U 3a3€MJICHUS
AIIEKTPONPHOOPOB.

Pemienne pacyeTHbIX 3a/1a4 C SBHO
3aTaHHOM (PU3UYECKON MOJIEIIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OPMYJI DIIEKTPOCTATHKHU.

Pelienne kauyeCTBEHHBIX 3a7a4

C OITOPOY Ha U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHUS DJIEKTPOCTATUKH.
Pacno3naBanue puznueckux sBICHUN
B YU4E€OHBIX OMBITaX U OKPYXKAIOIIEh
KU3ZHU: DJICKTpU3aIus Tel,
B3aMMOJICHCTBHE 3aPSI0B U OOBSICHEHUE
UX Ha OCHOBE 3aKOHOB U (hopMy
AIEKTPOCTATUKH.

Onucanue U3y4eHHBIX CBOMCTB
BEILIECTBA U DJICKTPUUCCKUX SIBJICHUM

C MCTIOJIb30BaHNEM (DU3UUECKUX
BEJIMYMH: 3JICKTPUUECKUN 3apsij,
HaIpPSKEHHOCTh AJIEKTPUUECKOTO MOJIs,
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MOTEHIMAJ, PAa3HOCTh IOTEHLNAJIOB,
AIIEKTPOEMKOCTb.

Ananu3 Gpu3nuecKUx MpoIeccoB

Y SIBJICHUM C UCITOJIb30BAHUEM
bu3nUECKUX 3aKOHOB: 3aKOHA
COXpaHEHUS ANEKTPUIECKOT0 3aps/ia,
3akoHa KyioHna.

PaboTa B rpynmnax nmpu aHaiuse
JIOTIOJTHUTENBHBIX UCTOUYHHUKOB
MH(pOpPMaIU U TOATOTOBKE COOOLICHUI
O IPOSIBJIICHUH 3aKOHOB 3JIEKTPOCTATUKH
B OKPY’KAIOIIEH )KU3HU U IPUMEHEHUU
UX B TEXHUKE

4.2

IlocTogHHEBIN

AIEKTPUYECKUH TOK.

Toku B pa3inM4HbIX
cpenax

12

DJIEKTPUUECKUM TOK. Y CIIOBUS
CYIIECTBOBAHUS DJICKTPUUECKOTO
Toka. Uctounuku Toka. Cuma Toka.
ITocTOAHHBIN TOK.

Hanpsoxenne.

3akoH OMa [ yyacTKa LeMHu.
DJIEKTPUUECKOE CONPOTUBIICHHUE.
VY 1ebHOE CONTPOTUBIIEHUE
BemiecTna. IlociaeqoBarenbpHoOE,
napajjieabHOe, CMEIIAHHOE
COEMHEHNE MPOBOIHUKOB.
Paborta snexkTpruueckoro Tokxa.
3akoH /xxoyns—JIenna. MomHoCTh
ANEKTPUYECKOTO TOKA.

[IpoBeneHNe 3KCIEPUMEHTA: U3yUYECHHE
CMELIaHHOTO COEUHEHUS PE3UCTOPOB;
n3mepenue J/]C UCTOUYHMKA TOKA U €TO
BHYTPEHHETO CONPOTHUBIICHMUS;
HaOJII0JICHHE JICKTPOJIU3a.

OreHka aOCOIIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYHH.

OObsicHEeHUE IPUHIIUIIOB IEUCTBUSA

U YCJIOBHI 6€301acCHOT0 MPUMEHEHUS
aMIIEpMETPa, BOJIBTMETPA, PEOCTATA,
MCTOYHHUKOB TOKa,
AJIEKTPOHArPEBATENBHBIX U
AIIEKTPOOCBETUTENBHBIX MPHUOOPOB,
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DNeKTpoABMKYLIas CHUIIA U
BHYTPEHHEE COITPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

JUISL TIOJTHOM (3aMKHYTOM)
anexTpudeckou nenu. Koporkoe
3aMBIKAHHE.

DneKTpoHHAas IPOBOAUMOCTb
TBEPbIX METAJUIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAJIOB

OT TEMIIEPATYpPHI.
CBepXIpOBOIUMOCTb.
DNEKTPUYECKUN TOK B BAKYYME.
CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
[TonmynpoBonuuku. CoOCTBEHHAs
U IpUMECHasi IPOBOAUMOCTb
MOJIYyNnPOBOAHUKOB. CBOKCTBA
p—Nn-nepexona.
[TonynpoBOIHUKOBBIE TTPUOOPHI.
DNEeKTPpUYECKUN TOK B PaCTBOpPax
U pACIUIaBaAX AJIEKTPOIUTOB.

DNEeKTPOIUTHYECKAs! TUCCOLIUALINSL.

DIIEKTPOJIN3.
DJIEKTPUYECKHI TOK B ra3ax.
CamocTosITeNbHBIN U
HECAMOCTOSTEJbHBIN pa3psl.
Mounus. [1na3ma.
TexHuyeckue yCTporucTaa

TEPMOMETPA CONTPOTUBIIEHUS,
BAKYYMHOT'O JIM0J1a, TEPMUCTOPOB U
(hOTOPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIMOJ0B, TAJIbBAHUKH.

Pemenne pacueTHbIX 3a/1a4 C SIBHO
3aTaHHOM (PHU3UYECKON MOJIEIIBIO

C UCTI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
u hopmyn Tembl «IlocTOSTHHBIN
ANEKTPUYECKUN TOK.

Pacno3naBanue pu3nyeckux siBICHUN
B YU4E€OHBIX OMBITaX U OKPYXKaIoIeh
JKU3HU: SJIEKTPUYECKas TPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JECUCTBHUS TOKA.

AHaN3 3JIEKTPUYECKUX SIBICHUI

Y MPOLIECCOB B LIEIAX IIOCTOSIHHOTO
TOKa C UCMOJIb30BAaHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MIOCJIEI0OBATEIBHOTO Y APAJUIETBHOTO
COEIMHEHUS MPOBOJIHUKOB, 3aKOH
Jxoyna-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BEIIECTB U YJICKTPUUECKUX SIBIICHUI

C MCTIOJIb30BaHNEM (hU3HUECKHIX
BEJIMYMH: AJIEKTPUUYECKUH 3apsif, CUIIa
TOKQ, 3JIEKTPUYECKOE HANPSIKEHHUE,
ANEKTPUUYECKOE COPOTUBIICHUE,
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U PAKTUYECKOE IPUMEHEHHE:
aMIIEpMETp, BOJIBTMETP, PEOCTAT,
HMCTOYHHKH TOKa,
AJIEKTpOHArpeBaTeIbHbIE IPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIH MO/, TEPMUCTOPBI

1 (hOTOPE3UCTOPBHI,
HOJIyIIPOBOJHUKOBBIN MO,
rajbBaHHUKa

pa3zHocTh noTeHuuanos, IJ1C, pabora
TOKAa, MOIIIHOCThH TOKA.
Hcnonp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTHH JIJIs TTIOMCKa,
CTPYKTYPUPOBAHHS, HHTCPIIPETAIIUN
U TIpeJicTaBlIeHus nH(popMaIuu

IIPHU MOJITOTOBKE COOOIIEHUI
0 IPUMEHEHHUH 3aKOHOB MOCTOSTHHOTO

TOKa B TCXHUKC N TCXHOJIOTHAX

Hroro no pazneny

22

PesepBHoe Bpems

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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11 KJIACC

HaunmeHnoBanue

No KonunuectBo OcCHOBHBIE BUJIBI IEATEIbHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepxkanue

/11 4acoB o0y4Jaronuxcs

y4eOHOTO0 IpeamMeTa
Paznen 1. DiaexkTpoguHaMuka
1.1 | MarauTHO€ HoJe. 11 [TocTOsTHHBIE MArHUTHI. [IpoBeaeHne IKCIEPUMEHTA: U3YUYCHUE

DIIEKTpOMarHuTHas
WHTYKITAS

BzanmoelicTBre ITOCTOSTHHBIX
MarHuToB. MarHuTHoe mosie.
BekTop MarHuTHOM MHIYKIMH.
[IpyHIMD cynepno3uuun
MarHMTHBIX oJIeH. JInHuMn
MarHuTHOM MHAyKiuu. Kaptuna
JIMHUM MarHUTHOM MHAYKIHWH TOJIA
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ojie NpOBOIHUKA

¢ TokoM. KapTrHa nTuHUN HHAYKIHA
MarHuTHOTO MOJISl JIIUHHOTO
MPSIMOT'O TPOBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOIHUKA, KATYIIIKH
¢ TokoM. OTbIT Dpcrena.
B3auMoelicTBrE MPOBOIHUKOB

C TOKOM.

Cuiia Amnepa, ee MOIYJIb

Y HaIlpaBJICHUE.

Cuna Jlopenua, ee MOIyJIb

Y HalpasiieHue. /[Brmxkenue
3apsIKEHHOUN YaCTHULIbI

MAarHATHOTO TMOJIS KATYIIKHU C TOKOM;
VCCIIEIOBAHUE JEHUCTBHS IIOCTOSTHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
VCCIICIOBAHUE SIBJICHUS
AIIEKTPOMAarHUTHON MHIYKLIMH.

OreHka abCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEUIHOCTEN U3MEPEHUN (PUZNUECKUX
BEJINYMH.

OObsicHEHUE IPUHIIUIIOB IEUCTBUS

U yCJIOBUI 0€3011acCHOr0 MPUMEHEHUS
ITOCTOSTHHBIX MarH1TOB,
IEKTPOMATHUTOB, DJIEKTPOABUIATENIS,
YCKOpHUTEIIEH 3JIEMEHTAPHBIX YaCTHLL,
WHAYKIIMOHHOM IEYH.

Pemenue pacueTHbIx 3a1a4

Ha MpUMEHEeHHE (HOPMYJI TEMBI
«MarauTHoe nosue. JNeKTPOMArHUTHAs
WUHIYKLHS.

Pemenne kayeCcTBEHHBIX 3a1a4

C OIIOPOY HA U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
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B OJTHOPOJTHOM MarHUTHOM MOJIE.
Pa6oTa cuiel Jloperria.

SIBrIEHME DNEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MAarHuTHOW WHIYKIIUH.
DIEeKTPOJIBUKYIIAS CUJIa MHTYKIIUH.
3aKOH 3JIEKTPOMAarHuTHOU
nHaykuuu Papanes.

Buxpesoe aiekTpruyueckoe 1moe.
DNEeKTPOJIBUKYIIAS CUJIa UHTYKIIUH
B IIPOBOJHUKE, IBUKYILIEMCS
MOCTYIATEIbHO B OJJHOPOIHOM
MAarHuTHOM TIOJIE.

IIpaBuiio Jlenna.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHIYKIIMH. DJIEKTPOIBHKYILIAS
CUJIa CAMOUHIYKIHUU.

DHeprus MarHUTHOTO MOJISI KAaTYIIKH
C TOKOM.

DNeKTPOMarHuTHOE TOJIE.
TexHuueckue ycTponcTaa

Y MPAKTUYECKOE MPUMEHEHUE:
MOCTOSTHHBIE MarHUTHI,
AJIEKTPOMArHUTHI,
ANEKTPOABUTATEND, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHII,
WHYKIIMOHHAS [1€Yhb

ABJIEHUS TEMBI «MarHuTHOE MoJe.
DNEeKTPOMAarHUTHAS! UHTYKIIHS.
OrnpeneneHue HanpaBIeHUs BEKTOpa
WHYKIIMM MAarHUTHOTO OIS
MIPOBOJAHUKA C TOKOM, CUJIbI AMIiepa
u cwiibl JIopeHna.

Pacno3naBanue Gpusndeckux siBICHUN
B YYEOHBIX ONBITaX U OKPYXKaOIIeH
JKU3HU: B3aUMOJICCTBUE MATHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUSA,
JIeWCTBUE MAarHUTHOTO MOJISl Ha
MIPOBOAHUK C TOKOM M IBUKYIIHICS
3aps.

AHaJIN3 dJIEKTPOMATrHUTHBIX SBICHUMN
C UCIIOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHON MHTYKIIUH.
Onucanue n3y4yeHHbIX CBOMCTB
BEILIECTB U AJIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BaHUEM
(bU3NYEeCKUX BETUYUH: MHAYKITUS
MarHUTHOIO MOJIsl, cujia AMInepa, cuiia
Jlopeniia, THAYKTUBHOCTh KaTYIIKH,
AHEPIHsl JIEKTPUUECKOTO 1 MATHUTHOTO
MoJjen

Hroro no pazgeny

11
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Pa3nen 2. Kosie0aHus 1 BOJITHBI

2.1

MexaHnyeckue
1 JICKTPOMArHUTHBIC
KoJIcOaHus

KonebarenbHas cucrema.
CB00OOIHBIE MEXaHUYECKUE
koneOanus. ['apMoHudeckue
kojebanus. [lepuon, yactora,
aMIUIMTya U aza KojaeOaHui.
[IpyXKVHHBIN MasITHUK.
MareMaTuyecKkui MasiTHUK.
YpaBHEHHE TaApMOHUYECKHAX
koJiebanuil. [IpeBpanienue suepruu
IIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbIil KOHTYP.
CBOOOIHBIE AJIEKTPOMATrHUTHBIE
KOJIeOaHUS B UACAITBHOM
K0JIe0aTeIbHOM KOHTYpe. AHAIOTUs
MEXIy MEXaHUYECKUMHU U

QJICKTPOMArHuTHBIMHU KoJaeOaHUsIMU.

®opmyna ToMmcoHa. 3aKoH
COXpaHEHUS YHEPTUU B UJCATBHOM
K0JIe0aTeIbHOM KOHTYpE.
IIpencrasieHue o 3aTyXarowmx
KoJebaHusx. BoiHyX/1€HHbIE
MEXaHUYeCKUe KoJaeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE
3JIEKTPOMArHUTHBIE KOJIEOaHNS.
ITepeMeHHBIN TOK.

CunycouanbHbIN IEPEMEHHBIN TOK.

HccenenoBanue napameTpoB
KoJ1e0aTeNbHON CUCTEMBI — ITEPHO/IA,
JaCTOTHI, AMIUTATYABI U (a3l
Kosie0aHu# (MPYKUHHBINA

W/ MAaTEMATUICCKUN MAsSTHUK ).
Hab6nronenue 3aryxaronmx KojieOaHuu.
HccnenoBanue CBOMCTB BHIHYKIEHHBIX
KoJe0aHu .

Hab6mronenue pesonanca.

IIpoBeneHue 3KCIEpUMEHTA:
UCCIJIEJOBaHKE 3aBUCUMOCTH I1EPUOJIa
MaJibIX KojeOaHuii rpy3a Ha HUTU

OT JUTMHBI HUTH ¥ MAacChI TPYy3a;
UCCJIEJOBaHKE IEPEMEHHOTO TOKA

B I[ENIH U3 TIOCJIEIOBATEIHLHO
COEJIMHEHHBIX KOHEHCATOpa, KaTyIIKU
U Pe3UCTOpA.

OreHka abCONMIOTHBIX M OTHOCHTEIBHBIX
MOTPENTHOCTEH U3MEPEHNN (PU3NUECKHIX
BEJIMYUH.

OOBsICHEHUE TTPUHITUATIOB ICHCTBUS

U yCIIOBUI 0€30MacHOT0 MPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, F€HEpaTopa
TIEPEMEHHOTO TOKA, JIMHUU
ANIEKTporepeaay.

Pemenne pacueTHbIX 3a/1a4 C SIBHO
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Mo1HOCTh EPEMEHHOTO TOKA.
AMIUTUTYIHOE U AEHCTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAITPSIKCHHA.

Tpanchopmarop. [IpousBoacTso,
nepeaayda u noTpedseHue
ANEKTPUYECKOUN SHEPTUH.
DKOJIOTHYECKHE PUCKU

IIPpH ITPONU3BOJACTBEC DJICKTPOIHCPIUH.

Kynberypa ucnonb3zoBanus
AJIEKTPOIHEPTUU B MOBCETHEBHOM
YKA3HU.

TexHuueckue ycTpomucTaa

Y MPAKTAYECKOE MPUMEHECHUE:
AIEKTPUYECKUH 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
AJIEKTpoIepenay

3aJIaHHOMN (PU3UIECKON MOJICITHIO

C UCTIOJIb30BaHNUEM OCHOBHBIX 3aKOHOB
1 (hOpPMYJI, ONTUCHIBAIOIIINX
MEXaHUYECKUE U JIEKTPOMarHUTHBIE
KosieOaHusl.

Onucanue MEXaHUYECKUX

Y DJICKTPOMArHUTHBIX KOJIEOaHUN

C UCTOJIb30BaHUEM (DU3UYECKUX
BEJIMYMH: TICPUOJ] ¥ 4aCTOTa
KoJiebaHuil, ammutyaa u asza
KoJIeOaHUM, 3apsij ¥ cujia ToKa

B FapMOHHYECKHUX DJIEKTPOMArHUTHBIX
KOJIeOaHUsX.

Pemenne kauecTBEHHBIX 33134

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OIMMCHIBAIOIIINE
MEXaHUYICCKHE U DJIEKTPOMArHUTHBIC
Kosie0aHusl.

Pabora B rpymimax mpu miaHupOBaHHH,
MIPOBEJICHAH W UHTEPIPETAIINH
PE3YNIHTATOB OIBITOB, U AHATIN3E
JOTIOJTHUTETBHBIX UCTOYHHUKOB
uH(pOpMaIUK 110 TEME

2.2

MexaHnueckue
Y 3JICKTPOMArHUTHBIE
BOJTHBI

Mexanuyeckue BOJIHbBI, yCIOBUS
pacnpocrtpanenus. [lepuog.
CkopocTh pacpoCTpaHEHUs

U JyirHa BOJIHBL. [lonepeunbie

N3yuyenune oOpazoBaHus

U pacipoCTPaHCHUS MTOTIEPEUHBIX
Y TIPOJIOJIBHBIX BOJTH.
Habmonenue orpaskeHus
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Y TIPOJIOIBHBIE BOJIHBI.
Nutepdepenius u nudpaxiys
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3BYyKa. I pOMKOCTh
3ByKa. Beicora Tona. TeMOp 3ByKa.
DNEeKTPOMAarHUTHBIE BOJIHBI.
YcnoBus u3nydeHus
AIIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTanus BeKkTopos E, B,

U B 3JIEKTPOMarHUTHOM BOJIHE.
CBoiICTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)X€HUe, MPEJIOMIICHUE,
nosipu3anus, JuppaKims,
untepdepenius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTpOMarHUTHBIX BOJIH.
[IpuMeHeHuE 3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpyHIMTIBI paANOCB3U

U TeneBuaeHus. Pagnonokanus.
DNEeKTpOMarHUuTHOE 3arpsi3HEHHE
OKPYKArOIIEU CPEBI.

TexHuyeckue ycTponucTaa

Y MPAKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBas AMArHOCTHKA

B TEXHUKE U MEAUIIMHE, pajaap,

U TIpEJIOMJICHUS], UHTEPPEPEHLIUU

U Tu(dpakiuy MeXaHUYECKUX BOJIH.
HabGnronenue cBs3u rpOMKOCTH 3ByKa
Y BBICOTHI TOHA C AMIUIUTY 101

¥ 4aCTOTOM KoJIeOaHUIA, 3ByKOBOTO
pEe30HaHca.

HccnenoBanue CBOMCTB
AIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
MpeJIOMJIEHUE, MOJISPU3aAL,
nudpakiys, “HTepdepeHIus.
N3ydenne ycioBHil U3TydeHUs
AIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTanuu BeKTopoB E, B, v

B DJICKTPOMAarHUTHOM BOJIHE.
N3ydeHne npruMeHeHus
AIEKTPOMArHUTHBIX BOJH B TEXHUKE

U OBITY.

OOBsicHEHUE IPUHITUTIOB IEUCTBUS

U yCIIOBUI 0€30MacHOT0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPa3BYKOBOM JUArHOCTUKH

B TEXHUKE U MEJIULIMHE, pajiapa,
paauoNpUEMHUKA, TEIEBU30PA,
aHTeHHbl, Tenedona, CBY-meun.
Peliennie pacueTHBIX U KAYECTBEHHBIX
3a/1a4 ¢ OIOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONMCHIBAIOIINE
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PaIUONPUEMHHUK, TEIIEBU30D,
aHTeHHa, Tenedon, CBU-neup

pacnpoCcTpaHEHUE MEXaHUYECKUX
Y 3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBanne MHPOPMAITMOHHBIX
TEXHOJIOT U JIJIsl IOUCKaA,
CTPYKTYpPUPOBAHUs, UHTEPIIPETALIUU

U TIpeJICTaBJIeHUs HHGOPMAIIUU

IPU HOJATOTOBKE COOOIIEHU I

00 HMCIOJIb30BaHUU 3IEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

YyacTtue B IucKyccun

00 3JIEKTPOMAarHUTHOM 3arpsA3HEHUU
OKPYKaIOIIEH CPEIbL.

Pabora B rpynmax mpu miaHUpOBaHHH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yJIbTaTOB ONBITOB U aHAJIU3E
JIOTIOTHUTEIHHBIX HCTOYHHUKOB
uH(pOpMAaIUK 110 TEME

2.3

Onrtuka

10

I'eomerprueckas onrTuka.
[IpsamonnHEITHOE pacpOCTPaHEHUE
CBETa B OTHOPOIHOU cpene. JIyu
cBeTa. TOYeUHbIN UCTOYHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
orpaxeHus csera. [loctpoeHue
M300paKeHH B MIIOCKOM 3epKalie.
IIpenomiienue cBeta. 3aKOHBI
npesoMIIeHUs cBeTa. AGCOTIOTHBIN
nokasaresnp npenomiienus. [loaHoe

N3ydeHnue sSBICHHS TIOJIHOTO
BHYTPEHHETO OTPaXEHUS, €TO
MPUMEHEHUS B CBETOBO/IE.

N3yyenne Mmoaenen MUKpPOCKOIIA,
TEJIECKOIIA.

ITonmydyeHue criekTpa ¢ IIOMOILBIO
IPU3MBI U TU(PPAKIIMOHHON PEIIETKH.
M3mepenne noxkasaress NpeaoMIICHUs
CTEKIJIA.

HccnenoBanue CBOMCTB M300paKeHUN
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BHYTPEHHEE OTPAKEHHUE.
[IpenenbHbIN yro MoJIHOTO
BHYTPEHHETO OTPAKCHHSI.
Hucnepcus ceera. CII0kKHBIN COCTaB
oenoro cera. [{Ber.

Cobuparolye 1 paccenBaroIIne
nuH3bl. ToHkas nuH3a. DokycHoe
pPAcCTOSIHUE U ONITUYECKas CUJIa
TOHKOM JMH3bI. [locTpoeHune
M300paKEHUI B COOMPAIOIINX

Y paccenBarolnX JinH3ax. Gopmyia
TOHKOM JIMH3bI. Y BEJIINYECHUE,
JlaBaeMo¢€ JIMH3O0MU.

IIpenensl npUMEHUMOCTH
T€OMETPUUYECKON ONTHUKH.
BonnoBas ontuka. Marepdepenuus
cBeta. KorepeHTHbIE HCTOYHUKH.

VYV cnoBust HaOIIOAEHUS

MaKCHMYMOB U MUHHUMYMOB

B MHTEp(hEPEHITMOHHON KapTHHE

OT IBYX CHH(]a3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuums ceera. Judpakiunontas
penieTka. Y clioBue HaOIIOACHUS
TJIABHBIX MAKCUMYMOB IPU TIaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPaKIIMOHHYIO PEIIETKY.

B JIMH3aX.
OObsicCHEHUE IPUHITUTIOB IEUCTBUS

U yCIIOBUN 0€30M1aCHOTO MPUMEHEHUS
OYKOB, JIyMbl, oTOanmapara,
MIPOEKIIMOHHOTO arapara,
MUKPOCKOIIa, TEJIECKONa, BOJIOKOHHON
ONTHUKH, TUPPAKITUOHHON PEIICTKH,
HOJIIPOUIA.

Pemienne pacyeTHbIX 3a/1a4 C IBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (DOPMYJI FEOMETPUYECKON
ONTHKHU.

[TocTpoenue u onucanue n300paxeHus,
CO37aBa€MOT0 IJIOCKUM 3€pKAJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenon
MIPUMEHUMOCTH F€OMETPUIECKON
ONTHKHU.

PacnioznaBanue Gpusnveckux sBICHUAN
B OIBITaX W OKPY>KAIOIIEH KU3HU:
MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, MPEJTOMIICHHUE,
uHTepbepeHus, rudpaxius

Y MOJISIpU3aIlusi CBETa, JUCIIEPCHUs
CBETAa.
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[Tonspuzamnus ceera.

TeXHUYECKHE YCTPOUCTBA

Y MIPAKTUYECKOE TPUMEHEHHUE:
OYKH, Jyma, (hoToanmapar,
MIPOEKLIMOHHBIN anmnapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OITHKA, TU(PPAKITMOHHAS PEIIETKA,
MIOJISIPOU]L

N3yuenue yciioBuil HaOIIOICHUS
MaKCUMYMOB 1 MUHUMYMOB

B MHTEP(EPEHITMOHHON KapTUHE
OT IBYX CHH(]A3HBIX KOTEPEHTHBIX
HCTOYHHKOB.

VYcnosue HaOI0IEHNS TIIaBHBIX
MaKCUMYMOB MpPH NaJICHUU
MOHOXPOMATHYECKOI'O CBETA

Ha TUPaKIIMOHHYIO PEIIETKY.
AHanM3 ONTHYECKUX SIBICHUMN

C UCIIOJIL30BAaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEMHOTO pacipoCTpaHEHUS
CBETAa, 3aKOHbI OTPAYKECHUS CBETA,
3aKOHBI MIPEJIOMJICHUSI CBETA.
Onwncanne ONTHYECKUX SIBJICHUU

C UCIIOJIb30BaHUEM (PU3HYECCKUX
BEJINYMH: (POKYCHOE pacCTOSTHUE

M OIITHYECKAs CUJIa JTUH3BI

Hroro no pazgeny

Pa3znen 3. OcHOBBI crielIHAJIbLHOI TeOpUHU OTHOCUTENbHOCTH (1a1ee — CTO)

3.1

OCHOBBI CcIIEIAAILHON
TEOPUH
OTHOCHUTEJILHOCTHA

4

['paHuIbl TPUMEHUMOCTH
KJIACCUYECKOM MEXaHHMKH.
[TocTynatel cienraabHOU TEOPUU
OTHOCHUTEIIbHOCTH: MHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKyyME,
MIPUHIIUIT OTHOCUTEIBHOCTH
OUHIITENHA.

Pemenue kaueCTBEHHBIX 3a4a4

C OIOPOM Ha U3YUYEHHBIE MMOCTYJIATHI
CTO.

Hcnonb3oBanre HHGOPMAITMOHHBIX
TEXHOJIOTUH /1151 IOUCKA,
CTPYKTYPHUPOBAHUsA, UHTEPIIPETALUN
U TIpeJICTaBJIeHUs] HH()OPMaILIUH
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OTHOCHUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JIJTUHBI.
DHeprusi 1 UMITYyJIbC
PENIATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € 3HEPruen

Y UMITYJIbCOM PEISTUBUCTCKON
YaCTULIBI. DHEPIHsI TOKOS

IIPU MOJTOTOBKE COOOIIECHUI
O TPaHUIaX MPUMEHUMOCTH
KJIACCUUECKOU MEXAHUKHU U OCHOBAX

CTO

Hroro no pazgeny

Pa3znen 4. KBanToBasi pusuka

4.1

DNeMeHTHI KBAHTOBOM
OIITHKH

®otonsl. opmyina [1naHka cBs3n
sHEpruu (POTOHA C €ro0 YaCTOTOM.
OHeprus 1 UMIyJabc (HOTOHA.
OTKpBITHE U UCCIIEN0OBAHNE
dboroaddexta. OnbITH

A.T". CroneroBa. 3aKOHBI
dbororddexra. YpaBHeHue
OuinmTenHa 1 Gotodrddexra.
«KpacHas rpanuiiay ¢potodddexra.
JaBnenue cBeta. ONbITHI

[1.H. JIebenena.

XHUMHUYECKOE JICHCTBHUE CBETA.
TexHuueckue ycTponcTaa

U TIPAKTUYECKOE IPUMEHEHHE!
boTO3NEMEHT, POTOAATUHK,
coJIHEeYHas baTapesi, CBETOIHO]]

Hao0monenue pororddexra

Ha YCTAaHOBKE C IMHKOBOW TIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dhoTtodrddekTa.

OOBsiCHEHHE OCHOBHBIX ITPUHIIUATIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: OTOAJIEMEHT, (DOTOIATUUK,
COJIHEYHasi OaTapesi, CBeTOAUOI;

U yCIIOBUM WX 0€30MacHOTO
MIPUMEHEHUS B MPAKTUYECKON )KU3HU.
Pemienue pacueTHbIX 3a/1a4 € SBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HopMys1 KBAaHTOBOM OMTHKH.
Peliennie kKaueCTBEHHBIX 3a7a4

C OIIOpPOM Ha U3YUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOW ONTUKH.
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Pacrnio3HaBanue Qpu3nMuecKux SBICHHMA
B y4EOHBIX OIBITAX:
dotornekrpuueckuii 3 pexT, CBeToBOe
JaBJICHUE.

Omnucanne N3y4eHHBIX KBAHTOBBIX
SIBJICHHUI U TPOLIECCOB

C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA,
AHEPrUs U UMIYJIbC POTOHA

4.2

Crtpoenue atoma

Mopeas atoma Tomcona. ONBITE
Pezepdopaa no paccesiHuto
a-yactuil. [ [maneTapnas Mmoaenb
aroMma. [loctynare! bopa.
W3nydenne u noriomieHne GoToHOB
MIpY MEPEXOJIE ATOMA C OJJHOTO
YPOBHSI HEPTUU HA Apyroil. Buasl
cneKTpoB. CEKTp ypOBHEN SHEPTUH
aToma BOJOpoAa.

BomnHoBbIE cBOMCTBA yacTUll. BOJIHBI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOU JTyaJIU3M.

CHoOHTaHHOE U BBIHYXJIECHHOE
W3JIyYEHHUE.

TexHuueckue ycTponcTaa

Y IPAKTUYECKOE TPUMEHEHHUE:
CIIEKTPaJIbHbIM aHAJIU3

N3yuenne monenu onsita Pesepdopra.
IIpoBeneHune skcnepuMeHTa

110 HAOIIOJICHUIO JIMHEWYaTOro CIEeKTpa.
Ornenka aOCOIOTHBIX U OTHOCUTEIIBHBIX
MOTPENTHOCTEH U3MEPEHUN (PU3NUECKUX
BEJINYHH.

N3yuenue monenu atoma: ToMcoHa,
IJIAHETAPHOM MOJIEJIM ATOMAa, MOJEIHU
aroma bopa.

N3ydeHue criekTpa ypOBHENU SHEPTUU
aToma Bosiopoaa. O0bsACHEHHE
IIPUHIUIIOB IEMCTBUSA U YCIOBUI
6e30macHOr0 MPUMEHEHHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOI'O
KOMIIBIOTEPA.

PemeHnne kaueCcTBEHHBIX 3a7a4

C OIIOPOU HA U3yYEHHBIE 3aKOHBI,
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(CeKTpOoCKoI), 1a3ep, KBAaHTOBBII
KOMITBIOTEP

3aKOHOMEPHOCTH U (pU3HUECKUE
ABJICHHS 110 TeMe «CTpoeHue aToMay.
Pacno3znaBanue (pu3nueCcKux SBICHUMI
B y4€OHBIX OMBITaX: BOSHUKHOBEHHE
JIMHEWYATOr0 CIEKTPA U3JIyYEHUs.
AHanu3 KBaHTOBBIX MPOLIECCOB

U SIBJICHUH C UCIIOJIb30BAHUEM
rocryJsaros bopa

4.3

ATOMHOE PO

DKCIEepUMEHTBI, TOKA3bIBAIOIIHE
CJIOKHOCTH CTPOCHUS SIpa.
OTKpBITHE PATUOAKTUBHOCTH.
OmnsiTel Pezepdopaa

O OTPEICIICHUIO COCTaBa
PaIMOAKTUBHOTO U3TYICHHUSI.
CsoiicTBa anb(da-, 6eTa-,
ramMma-u3aydeHus. BiausHue
PaMOaKTUBHOCTH HA KHUBBIC
OpPTraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas moznens sapa
['eiizenbepra-lBaneHko.

3apsn sapa. MaccoBoe 9ucio spa.
N3oTorIbL.

Anwha-pacnaa. DIeKTPOHHBIH

Y MO3UTPOHHBIM OeTa-pacnaj.
[M'amMma-uznyuyenue. 3akoH
pPaJIMOaKTUBHOTO pacraja.

N3ydeHne SJKCIepUMEHTOB,
JTIOKa3bIBAOIINX CII0KHOCTh CTPOSHUS
aTOMHOTO s17Ipa.

HccnenoBanue TPEKOB YaCTHUI]

(1o roToBbIM oTOrpadusIM).
N3yueHnue sa1epHbIX CUJl, AIEPHBIX
peaKkIui CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3y4deHne HyKIIOHHON MOJIEIH s11pa
I'eitzenbepra-NBaneHko.

OObsicHEeHUE YCTpONCTBA

Y IPUMEHEHHUSI JO3UMETPa, KaMEPbI
Busnbcona, ssaepHoro peakropa,
aTOMHOU OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJyYEHHBIE 3HAHUS, B T.4. O 3apse
Y MAacCOBOM YHCIIE AIpa.
Pacno3naBanue pu3nuecKux sBICHUM
B yu€OHBIX ONBITAX U B OKpYXKaroIien

55




denepanbHas padoyvas nporpamma | @usuka. 10—-11 knaccel (0a30BbIN YPOBEHB)

DHeprus CBsi3U HYKJIOHOB B SIpE.
SlnepHblie CUIIBI.

JledexT maccs! spa.

S nepnbie peakuuu. Jlenenue

Y CUHTE3 SJED.

Snepnsiit peakrop. TepmosinepHsIi
cunTes. [Ipobaembl U mepcneKTUBbI
AJIEPHOU SHEPTETHKHU.
DKOJIOTHYECKHE ACIIEKTHI SIACPHON
DHEPrETUKHU.

DnemeHTapHble YaCcTULbL. OTKpbITHE
MO3UTPOHA.

MeTtoabI HAOIIOIEHUS

Y PETUCTPALIUU 3JIEMEHTAPHBIX
YaCTHIL.

@yH/1aMEHTAJIbHBIE
B3aumozAerucTBuA. ENMHCTBO
(bu3NYEeCcKO KapTUHBI MUPA.
TexHuyeckue ycTporucTaa

Y IIPAKTHUYECKOE IPUMEHEHHE:
JI03UMETp, KaMepa BuibcoHa,
SJIEPHBINA PeaKTop, aToMHasi bomba

JKU3HU: €CTECTBEHHAS! U UCKYCCTBEHHAsI
PaaNOAKTUBHOCTD.

Onucanue KBaHTOBBIX SIBJICHUM

Y MPOLIECCOB C UCTIOJIB30BaHUEM
(GU3UYECKUX BEIMYWH: TIEPHO,T
MoJIypaciajia, JHEPTus CBSI3U ATOMHBIX
anep, neexT Macchl spa.

AHanu3 npoIeccoB U SIBIICHUN

C UCITOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH
COXpaHEHHSI MacCOBOIO YHCIIA,
nocrynatsl bopa, 3akoH
PaIMOaKTUBHOIO pacriaja.

VYyacTue B paboTe Kpyrioro crojia
«DyH1aMeHTaIbHbIE B3aUMO/ICHCTBUSL.
EMHCTBO (DH3MUECKON KAPTHHBI MHPa».
Hcnonb3zoBanue nHOOPMAMOHHBIX
TEXHOJIOTUH /1151 IOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALINU

U TIpeicTaBlieHus nHpopMauu

IIPH MOJITOTOBKE COOOIIEHUI

O MPUMEHEHUH 3aKOHOB KBAHTOBOM
(U3UKN B TEXHUKE U TEXHOJIOTHUSIX,
AKOJIOTMYECKUX aCIeKTax siAepHOM
DHEPTEeTUKHU

Hroro no pazgeny

15
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Pa3zpnen 5. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DIIEMEHTHI
aCTPOHOMHUU
U acTpoPpU3UKU

7

Draribl pa3BUTHS aCTPOHOMHUH.
[TpukiagHOE M MUPOBO33PEHYECCKOEC
3HAYCHHUE aCTPOHOMHUH.

Bun 3Be3gnoro He6a. Co3Be3aus,
SIPKUE 3BE3/Ibl, INIAHETHI, UX
BUIMMOE JIBHIKEHHUE.

ComnHeunas cucreMa.

Counne. CosiHeYHast aKTUBHOCTb.

Nctounuk sHeprun CoHIA U 3BE3I.

3Be3/1bI, UX OCHOBHBIC
XapakTepucTUKHU. /[narpamMmma
«CHEKTPaJIbHbBIN KJIACC —
CBETHUMOCTbB». 3B€3/bl TJIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD
«macca — CBETUMOCTb) JIJISI 3BE3/T
TJIABHOW MOCJIEA0BATEILHOCTH.
BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTaBICHUS

O ITPOUCXOXKIECHUU U IBOIIOLUU
CouH1ia ¥ 3Be3]1. JTanbl )KU3HU
3BE3.

Mieunsiii [Tyts — Hama ["anakTuka.
ITonoxxeunue u nuxxenne CoiHIa

B ['amakTuke. THUIBI rajlakTHK.
PannoranakTvky u KBa3apsbl.
UYepHble AbIPHI B A/IpaX TATAKTHUK.

[Toaroroska cooO1enuii 00 FTanax
Pa3BUTHUS ACTPOHOMHUH, O TPUKJIIATHOM
Y MUPOBO33PEHYECKOM 3HAYECHUU
ACTPOHOMHH, O METOJIaX MOJIYUCHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOU
aCTPOHOMMUH.

N3ydeHne coBpeMEHHBIX
MPEJICTABICHHUH O MPOUCXOKICHUN

u 3BoJirorM CoJIHIIA U 3BE3]I.
N3ydeHne TUIIOB TaJIaKTUK,
paIuOTAIAKTUK U KBa3apoB.
N3yuenne nBUX eHUsI HEOECHBIX Te,
ABOJIIOIMH 3Be3] U Beenennon,
MPOIIECCOB, MPOUCXOISIINX B 3BE3/aX,
B 3BE3JIHBIX CUCTEMaX,

B MEKTATAKTUYECKOU CPEIE,
MacITabHoOl CTPYKTyphl BeeneHHo.
OOwbsicHeHue pacimpenus Beenennoi
Ha OCHOBE 3aKOHa Xa00:1a.
[ToaroroBka K 00CYXJIEHHUIO
HEpeIIeHHBIX ITP00OJIeM aCTPOHOMHMH.
[IpoBenenne HabIOICHUI
HEBOOPYKEHHBIM TJIa30M

C UCTIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH I ONpeIeTCHUs
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xab01a.
Pa3beranue ranaktuk. Teopus
bonsbioro B3psiBa. PenmkroBoe
W3JIyYEHHUE.

MacuitabHast CTpyKTypa
Bcenennoi. MeraranakTHka.
Hepemennsie mpoOaemsl

MOJIOKEHUSI HEOECHBIX OOBEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ans CeBepHOIro NOTyIapus

U SIPKUE 3BE3/IBI.

[IpoBenenre HaOIIOICHHI B TEIECKOI
Jlynbl, miianer, Mieunoro IlyTu.
VYyacTtre B IUCKYCCHUU O HEPELIEHHBIX
npo0semMax aCTpPOHOMUH

aCTPOHOMMHU
Htoro no pazaeny 7
Pa3nen 6. O0o01maloniee NoBTopeHue
6.1 | OGoOwaromee 4 O0600u1IeHNE U cUCTEMaTU3aLUs VYyacTue B AUCKYCCUU O poJiH (PU3UKU
HOBTOPEHUE COJIEpKaHus pa3/iesioB Kypca Y aCTPOHOMUU B Pa3JIMYHBIX cepax

«Mexanuka», «MoJekysapHas
bu3HMKa U TEPMOJUHAMUKAY,
«InextpoauHamukay, «Konedanus
1 BOJHBDY, «OCHOBBI CIIEIUATBHOMN
TEOPUU OTHOCUTEIBLHOCTHY,
«KBanrtoBas puszuka», « JIeMEHTHI
aCTPOHOMUU U aCTPODUZUKIY.
Ponb puzuku u actpoHOMUN

B SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIIMATIbHON

1 OTUYECKOM chepax IesITeTbHOCTH
YeJIOBEKa, POJIb U MECTO (hM3UKU

Y aCTPOHOMHH B COBPEMEHHOU
Hay4YHOU KapTUHE MUpPA, 3HAYECHUE

JIeSITEILHOCTH YeJIOBEKa.
IToaroroBka cooOIIEHHI O MeCTe
(bU3UYECKON KapTHHBI MUPA B PATY
COBPEMEHHBIX ITPEICTABICHUM

0 MPHUPO/IE.

Brlinonnenue yueOHbIX 3aaHU,
JIEMOHCTPUPYIOUTUX OCBOCHUE
OCHOBHBIX IMOHATHH, PU3UICCKUX
BEJINYMH U 3aKOHOB Kypca (U3UKH
10-11 xmaccoB
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OIIMCATEIIbHOM,
CUCTEMATHU3UPYIOLICH,
OOBSICHUTEIILHOM

Y IPOTHOCTUYECKON (PyHKIIMIH
¢uznueckoil reopuu,

poJIb PU3NYECKON TEOPUU

B ()OPMHPOBAHUHU IIPEICTABICHHIMA
0 pu3nYecKoil KapTUHE MUPA, MECTO
(buznyecKoil KapTUHBI MUpa

B 0011IEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEACTABICHUM O IPUPOIE

Hroro no pazaery 4
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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HEPEYEHDb (KOAUDPUKATOP) PACITPEAEJIEHHBIX ITO KIIACCAM
MPOBEPSIEMbIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOU OBPA30BATEJBHOM MPOT'PAMMBI CPEJTHEIO OBILETO
OBPA30OBAHUSA U DJIEMEHTOB COAEPKAHUS 110 PUBUKE

B ¢enepanbHBIX M pPETMOHANBHBIX MPOIEIYypax OICHKHM KadecTBa 0Opa3oBaHUS
UCTIONB3yeTCs MepedeHb (KoaudukaTop) pacmpeesieHHBIX MO0 KaccaMm MPOBEPSIEMbIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHOM MPOTPAMMBI
CpemHero o0mero o0pa3oBaHus U AJIEMEHTOB COJEPKaHUS 10 (HHU3UKE.

10 KJIACC

IIpoBepsiemble TPeOOBaAHUA K Pe3yIbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
NPOrpaMMbl

Kon [IpoBepsiemMble IpeIMETHBIE PE3YJIbTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa30BaTeNbHOM IPOrpaMMBbl CPETHETO 001IEro 00pa30BaHUs
pe3yJbrara
10.1 JleMoHCTpUpOBaTh Ha TMpUMEpax pojib M  MECTO  (PUIUKHU

B ()OPMHUPOBAHUN COBPEMEHHON HayYHON KapTHHBI MUpPa, B Pa3BUTHH
COBPEMEHHOW TEXHUKHU U TEXHOJIOTH, B TPAKTUYECKOMN AEATEIBHOCTH
JIoaeH

10.2 Y4uThIBaTh I'paHULIbl MPUMEHEHHS U3YUYEHHBIX (PU3UYECKUX MOJCIICH:
MaTepuaabHas TOUYKa, MHEPLMAIbHAs CUCTEMA OTCYETA, A0COJIIOTHO
TBEPJI0€ TENO, UICATbHBIN ra3; MOJEIN CTPOSHUS T'a30B, KUAKOCTEN U
TBEPABIX TE€J, TOUYEYHBIA 3JIEKTPUYECKUN 3apsii — IPHU PELICHUU
bu3nueckux 3aaad

10.3 PacnioznaBath (uzmveckue sBieHUs (MPOIECChl) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJICKYJSIPHO-KHHETHYECKOW TEOPUH
CTpOEHHs  BEIECTBA M  JJEKTPOJMHAMUKH:  PaBHOMEPHOE
¥ PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIYKEHUE, CBOOOIHOE MaIeHNE
TeJ, NBW)KCHHE IO OKPY>KHOCTH, HWHEPIMs, B3aUMOJICHCTBUE TE,;
muddy3usi, OpoyHOBCKOE ABMKCHHUE, CTPOCHHE KUIKOCTEH U TBEPIBIX
TeJl, HW3MEHEHHWE o0bemMa TeNn TMpu HarpeBaHuM (OXJIaXKICHUH),
TEIJIOBOE paBHOBECHWE, WCMApEeHUE, KOHJCHCAIUsA, IUIABJICHUE,
KpUCTAJUTM3AIUs, KUIIEHWEe, BJIAKHOCTh BO3AYyXa, IIOBBIIICHUC
JaBJICHUS Ta3a MPU €r0 HarPEeBaHUU B 3aKPBITOM COCYIE, CBSI3b MEXKIY
napamMeTpaMH COCTOSIHUS Ta3a B M3OMPOIECCaxX; JICKTpU3aIus Ted,
B3aUMOJICMCTBUE 3aPsII0B
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10.4

OnucelBaTh MEXAaHWYECKOE JBWKEHHME, MCHOJIb3Ys (PU3MUecKue
BEJINYMHBI: KOOPAMHATA, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHUE,
Macca Tejla, CWJIa, UMIYJIbC TeJla, KUHETUYECKAass DHEprusd,
NOTEHUUAIbHASI JHEPrusi, MexaHuueckas paldoTa, MeXaHW4ecKas
MOIIIHOCTb; IPY ONMMCAHUH MPABUIILHO TPAKTOBATh (PU3UUYECKUIN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS W EIUHUIIbI, HAXOJIUTh
(dbopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3NUECKYIO BETUUYHUHY C IPYTHMH
BEJIMYNHAMU

10.5

OnuceIBaTh U3y4YEHHBIE TEIIOBBIE CBOMCTBA TEJ U TEIUIOBHIE SIBICHMUS,
UCIIONIb3Ysl (PU3MYECKHE BEJIMYUHBI: JIaBICHUE Tra3a, TeMIeparypa,
CPEIHSAs] KUHETHYECKasi SHEPTUsl XaOTUUECKOTO JIBMXKEHHSI MOJIEKYJI,
CpPEIHEKBaJpaTU4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTPEHHSs »JHeprus, padbora Tras3a, KO3()(UUHUEHT TMOJE3HOTO
JNEUCTBUS TEIUIOBOIO JIBUraTessl; IpPU ONUCAHUU MPABUIBHO
TPakTOBaTh (PU3MUECKUI CMBICI HUCHOJb3YEMBIX BEJIWYUH, UX
00O3HAUYEHUS M EIUHMIBI, HAXOJUTh (HOPMYIbI, CBS3bIBAIOIINE
JAHHYI0 (PU3UYECKYIO BEJIUUHMHY C APYTUMH BEJIMYUHAM

10.6

OnuceiBaTh M3yYEHHBIE DJJIEKTPUYECKHE CBOMCTBA BEILIECTBA U
AIIEKTPUYECKUE SBJIEHUS (IPOLIECCHI), MCHOJB3Yd (PU3HUYECKHE
BEJIMYUHBL:  DJIEKTPUYECKHM  3apsj,  DJIEKTPUYECKOe  II0JIE,
HaIlpSDKEHHOCTh  T0JIS, MOTEHLHAJl, pa3sHOCTh  IOTEHLMAJOB;
OpU ONWCAaHWM TMPABUJIBHO TPAKTOBATh (PU3MYECKUA  CMBICH
UCIIOJIb3YEMBbIX BEJIMYMH, UX OOO3HAUEHHUS M €IUHUIBI; yKa3bIBaTh
(bopMyJIbl, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BETMUMHY C APYTUMHU
BEJIMYMHAMU

10.7

aHaJIM3UPOBaTh (PU3UUECKHE TMPOLECCHl U SBJICHUS, HCIOIb3Ys
(du3nUecKue 3aKOHbI U MPUHIUIIBL: 3aKOH BCEMUPHOTO TsroteHus, |, 11
u Il 3axkoHbl HprOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHLINI CYTIEPIIO3ULIANA CHUII, TPUHIIAIL
paBHOIIpaBUsl HMHEPLUUAIBHBIX CHCTEM OTCYETa; MOJIEKYJIIPHO-
KMHETUYECKYIO TEOPUIO CTPOCHUS BEILECTBA, I'a30BbIC 3aKOHBI, CBA3b
CpeIHEN KMHETUYECKOW DHEPIHMM TEIUIOBOTO JABMKEHHSI MOJIEKYJ C
a0COJIIOTHOM TeMIiepaTypoi, MepBbId 3aKOH TEPMOJIUHAMUKH; 3aKOH
COXpPAaHEHMS DJEKTPUUYECKOTo 3apsaa, 3akoH Kynona; mpu sTom
pasnuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCcKoe
BBIp@XEHHUE U YCIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSCHITL OCHOBHBIC NPHHITUIIBI JEHCTBUS MAIMH, MPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh yCIOBUS HX OE30MacHOro
HCIIOJIb30BaHUs B MOBCEIHEBHOM KU3HU
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10.9

BBIOTHATE 9KCTIEPUMEHTHI TI0 UCCIIEIOBAHUIO (DU3UUYECKUX SBICHUHN
U TIPOIIECCOB C UCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEpPEHUM;
pu 3ToM GOpMYJIUPOBAThH MPoOIeMy (3a7a4uy) U TUIIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO
000pyIOBaHUSs, IPOBOIUTH OIBIT U (POPMYJIUPOBATH BHIBOJIBI

10.10

OCYHIGCTBJIHTB NpAMBIC W KOCBCHHBIC H3MCPCHUA (1)H3PI‘{€CKI/IX
BCJIMYUH, IIPH 3TOM BI)IGI/IpaTB ONITUMAJIBHEIA CIIOCO0 HU3MCPCHUA
" HUCII0JIB30BAaTh U3BCCTHBIC MCTOAbI OLICHKHN HOI‘pGIHHOCTGﬁ I/IBMepeHI/Iﬁ

10.11

HccnenoBath 3aBUCUMOCTH MEXKAY (U3MYECKUMU BEITMYUHAMH C
UCIIOJIB30BaHUEM TNIPSIMBIX U3MEPEHUM; MPU ATOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHUPOBATh pPE3yJbTaThl TOJYYCHHOW 3aBUCHMOCTH
(bU3MYECKUX BEJIMUMH B BUJI€ TaOIUI] ¥ rpa)UKOB, €JIaTh BHIBOJIBI IO
pe3yJibTaTam UCCIEI0BaAHUS

10.12

CobOmonare mnpaBwia 0O€30MacCHOrO TpyJda TMpU  POBEACHHUH
UCCIENOBAHUM B paMKax Y4YeOHOro »JKCIIEpUMEHTa, Yy4eOHO-
MCCIIE0BATENIBCKON U MPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOro 000PYA0BAHMS

10.13

PemaTe pacueTHbIC 3aJja4Ml C SIBHO 3aJaHHOM (PM3MUYECKON MOJCIIBIO,
UCITIONIB3YSI (PU3MYSCKHE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAIM3a
YCIIOBHS 3aJjadydl  BBIOMPATh (PU3HUCCKYIO MOJIEb, BBIICIAThH
(bu3UYeCcKue BEIMYMHBI U (HOPMYJIbI, HCOOXOIUMBIC JIJIS €€ PCIICHMS,
IIPOBOJIUTH PACUEThI U OIICHUBATh PEaTbHOCTD ITOJIYYCHHOTO 3HAYCHUS
(bU3NIECKON BEITUIHHBI

10.14

Pemiate  kadyecTBEHHbIE  3aJayu:  BBICTPAUBATH  JIOTUYECKHU
HENPOTUBOPEUYMBYIO LIENIOYKY PACCYKICHUMN C ONIOPOM HA U3YyUYECHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHUS

10.15

Hcnonp3oBaTh MpH pelIeHUH YYeOHBIX 3a7ad  COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJOTUMU [UJIsl TOUCKA, CTPYKTYPUPOBAHMS,
MHTEPHPETAlUd U TPEACTaBICHUS YYEOHOW M Hay4YHO-TIOMYJIAPHON
uH(pOpMaIUK, TOJYYEHHON U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHYECKH
aHAJIM3UPOBATh MOJYyYaeMyI0 HHPOPMaLIKIO

10.16

[IpuBoaMTH MpUMEPHI BKJIAJa POCCHUMCKUX M 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

Hcmonb30BaTh TEOpEeTUYSCKUE 3HAHUS 1O (DM3UKE B IOBCEIHEBHOM
YKU3HH 1)1 oOecrieueHust 0€30MacHOCTH MPY OOpaIeHnH ¢ IpudopamMu
U TEXHUYECKUMU YCTPOMCTBaMH, [JIi COXPAHEHUS 310POBbs
U COOJNIONIEHUST HOPM SKOJIOTHUYECKOTO TOBEIEHHUS B OKPYKAIOIICH
cpene
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10.18

PaGoTtath B rpyIine ¢ BBIIOJHEHUEM Pa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  TpPyNIbl, pPALUOHAIBHO  PacHpeneisTh
00S3aHHOCTH M IUIAHUPOBATh JEATEIBHOCTh B HECTaHAAPTHBIX
CUTyalusAX, aJC€KBAaTHO OIICHMBAaTh BKJIAJ KaXJOTO W3 YYaCTHUKOB
TPYIIIbI B pELIEHUE PacCCMaTPUBAEMOM MPOOIIEMBI

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

Kox
paznena

Kon
IIPOBEPSIEMOTO
DJIEMEHTA

HpOBepHeMBIe QJICMCHTHBI COACPKAHNA

OU3NKA UMETOABI HAYYHOI'O IIO3HAHMA

1.1

dusuka — HayKa o0 mpupojae. HaydHnbie MeTopl O3HAHUA
OKpykarouiero mupa. Ponap skcnepuMeHTa W TEOpUU B
MpOIIECCe TO3HAHUS TPUPOJIbl. DKCIIEPUMEHT B (hU3UKE

1.2

MonenvupoBanue (QU3NYECKUX SBICHUNW M IPOIIECCOB.
Hayunbie rumnore3sl. PU3NYECKHE 3aKOHBI U TEOPHUH.
['paHunibl  OPUMEHUMOCTH  (PU3UYECKUX  3aKOHOB.
[Mpunun  cootBercTBUsi. Ponmb u  Mecto  (u3Mku
B (hOpMUPOBAHUH COBPEMEHHOW HayYHOU KapTUHBI MUPA,
B IIPAKTUYECKOU JEATEIBHOCTH JIFO/IEH

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

Mexanuueckoe JIBUKECHHUE. OTHOCUTENBHOCTD
MEXaHUYECKOTO JIBUKECHUS. Cucrema  orcuera.
Tpaekropus

2.1.2

[lepemenienue, CKOPOCTb (cpennsist CKOPOCTb,
MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE MaTepUaibHOU
TOYKM, HMX MPOEKIHH Ha OCH CHUCTEMbl KOOPAMHAT.
CroxeHne nepeMeleHnil U CI0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpPHOE UM PaBHOYCKOPEHHOE MPSIMOJIMHEUHOE
nBkenue. ['papuku 3aBUCUMOCTH KOOPJUHAT, CKOPOCTH,
YCKOPEHUS, YT U NEPEMEIICHUS MATEPUATBHOU TOYKHU
OT BPEMEHU

2.14

CBoboiHOE MajieHne. Y CKOpEHUE CBOOOTHOTO TaACHUS

2.1.5

KpuBonuneriHoe paBwxeHue. PaBHOMEpHOE JBHKEHHUE
MATEPUAIIBHOM TOYKM MO  OKPYKHOCTH.  YTJOBas
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CKOPOCTb, JIMHEHHas ckopoctb. llepuoxg wu wacToTa.
LleHTpOCTpEeMUTETHLHOE YCKOPEHHE

2.1.6

TexHudyeckue  yCTpOMCTBA:  CHMAOMETP,  JABUIKEHUE
CHaps0B, LICITHBIE U PEMEHHBIE IIEpeNaun

2.1.7

[IpakTdeckue  paboTel. M3mMepeHne  MTHOBEHHOM
ckopocTtd. MccnemoBanue COOTHOIIECHHSI MEXKTY ITyTSMH,
MPOMJACHHBIMU TEJIOM 32 IIOCJIEAOBATEIbHBIE PaBHBIC
MMPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU
C HaAYaJlbHOM CKOpPOCTBhIO, pPaBHOW HyI0. HM3yueHue
JIBW)KCHUSL IIapuKa B BA3KOW JKHUIAKOCTH. W3ydeHue
JIBH>KCHUS TeJa, OPOIIEHHOTO TOPU30HTAIBLHO

2.2

JTMHAMUKA

2.2.1

[Ipuanun otHOCcUTenbHOCTH ['anmmiies. IlepBbiil 3akOH
Hprorona. MHepunaibHbIe CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHuun cynepno3ununu Cui

2.2.3

Bropoit 3akoH HproToHa s MarepuanbHOM TOYKH B
uHepruanbHon cucreme orcuera (MCO). Tperuit 3akoH
HproTona 111 MaTepuaIbHbIX TOUEK

2.2.4

3akoH BceMUpHOro Tiarorenus. Cuna tsokectu. IlepBas
KOCMHMYECKas CKOPOCTh. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpEeHUS CKOJIbKEHUS
u cuna tpeHus mnokos. Kosddumument tpenums. Cuna
COTIPOTHUBIICHUS ITPH JBMKCHHUH TeJIa B )KUIKOCTH WJIH Ta3e

2.2.7

BHOC W BpalllaTCJIbHOC ABUKCHUC a0COJIFOTHO

2.2.8

MoMeHT cuiibl OTHOCUTENIBHO Ocu BparnieHus. [liedo
cuibl. Y ciioBus paBHOBecus TBepaoro tena B UCO

2.2.9

TexHrnueckue yCTpPOWCTBA: MOAUIMITHUKH, JIBUYKCHHE
VMCKYCCTBEHHBIX CITYyTHUKOB

2.2.10

[Ipaktuueckue pabotbl. M3yuenue aBuxkeHUs: Opycka 1o
HAKJIOHHOM IUIOCKOCTH IOJ JACHUCTBUEM HECKOJIBKHX CHIL.
HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAFOILIMX
B nedopmMupyeMoi mpyXKUHE W PE3MHOBOM O0paslie, OT
BeNMMYMHBI uX jaedopmanuu. VccrnemoBanue yCIOBHMA
PaBHOBECHSI TBEPAOTO TEJIA, UMEIOIIETO OCh BPALICHUS
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2.3 3AKOHbI COXPAHEHUA B MEXAHUKE

2.3.1 Nmiynbc MaTepuaibHOM TOUKH, CUCTEMbI MATEPHUATIBHBIX
TOYeK. IMITyJIbC CHITBI M M3MEHEHUE UMITYJIbCa Teja

2.3.2 3akoH coxpaHeHuss umiyibca B HMCO. PeakrtuBHOE
JIBUKCHHEC

2.3.3 Pa6ora cubt

2.3.4 MOUTHOCTh CHUJIBI

2.3.5 Kunernueckast s3Heprus MaTepualibHONM TOYKU. Teopema
0 KUHETHUYECKOUN dHEPrUn

2.3.6 [TorenumanpHass oHeprus. I[loTeHIManabHas dHEPTUS
ynpyro nedopmupoBaHHOM mpyxkuHbL. [loTeHnnampHas
HHEPrUs Teja BOJIM3U MOBEPXHOCTH 3eMITU

2.3.7 [loTeHmuanbHble W HEMOTEHIUANbHBIE CHIbl. CBA3b
paboThl  HEMOTEHIMAIBHBIX CHUJI C  HU3MEHEHUEM
MEXAHUYECKON IHEPTUU CUCTEMBI TEJ. 3AKOH COXPaHEHHUS
MEXaHUYECKOI YHEPTUU

2.3.8 VYpyrue u Heynpyrue CTOIKHOBEHHUS

2.3.9 TexHUYeCcKue yCTpOMCTBA: JBUKEHUE PAKET, BOJAOMET,
KOTIep, MPY>KHHHBIA MTHCTOJIECT

2.3.10 [Ipaktrueckue pabotel. M3ydeHue CBSI3U CKOPOCTEH Tel
npu Heynpyrom yaape. MccrmemoBanue CBs3M pabOTHI
CWJIbI C IBMEHEHHEM MEXaHUYECKOW YHEPTUHU Teja

3 MOJIEKVYJISIPHAS ®U3NKA U TEPMOJIMHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOUW TEOPHU

3.11 OCHOBHBIE  TTIOJIOKEHHSI  MOJIEKYJIIPHO-KUHETHYECKOU
teopun. bpoyHoBckoe naBmxkenue. uddysus. Xapaxkrep
JIBMDKCHUS M B3aMMO/ICHCTBUS YACTHUI] BEIIECTBA

3.1.2 Mogenu CTpoeHHUsI Ta3oB, >KHUAKOCTEH M TBEPIBIX TeI
1 00BSICHEHHE CBOWCTB BEIIIECTBA HA OCHOBE ATHX MOJIETICH

3.1.3 Macca monexkyn. Kommuectso BemectBa. [locrosHHas
ABoraapo

3.1.4 TemnoBoe paBHOBecue. TemnepaTypa U €€ U3MEpPEHHUE.
[ITxana remneparyp Llenscus

3.15 Mopens wuaeanbHoro Traza. (OCHOBHOE ypaBHEHHE

MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UI€ATIbHOTO Ta3a
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3.1.6

AOcontoTHasi ~ TeMmiepaTypa Kak Mepa  cpeaHen
KUHETUYECKOW JHEPrUM TEIJIOBOTO JIBMKEHUS YACTHIL
raza. [lIkana remneparyp KenbBrunHa

3.1.7

VYpasuenue Knaneiipona — Menneneena. 3akoH /lansToHa

3.18

["a3oBbie 3akoHbI. M3ompolecchl B HAEaTbHOM Trase ¢
MOCTOSTHHBIM ~ KOJIMYECTBOM  BEIECTBA:  H30TEpMa,
u30Xxopa, u306apa

3.19

TexHuuyeckue ycTpoiicTBa: TepMOMETP, OAPOMETP

3.1.10

[IpakTdeckue paboTel. M3MmepeHwe Macchl BO3ayxa B
KJIACCHOM KOMHarte. MccinenoBanne 3aBUCUMOCTH MEXY
rnapaMeTpaMH COCTOSIHUS Pa3peKEHHOI0 ras3a

3.2

OCHOBbBI TEPMO/IMHAMUNKIA

3.2.1

TepMO,Z[HHaMquCKaH CHCTCMA. BHYTpeHHHH OHCPIUA
TepMOI[I/IHaMI/I‘-IeCKOﬁ CHCTEMBI U CIOCOOBI €€ M3MEHEHUS

3.2.2

KonuvectBo Temnotel u pabota. BHyTpeHHSsT 3HEprus
OJIHOATOMHOTO HJIEAJIBHOTO ra3a

3.2.3

Buael Tenonepenauu: TEMIONPOBOIHOCTb, KOHBEKIIUS,
W3JTy4YCHUE. TemmoeMKkoCTh Tena. VnensHasa
TEIIOEMKOCTh BellecTBa. PacueT KoJHMYecTBa TEIJIOTHI
MpHY Teruionepeaadye

3.24

[lepBbIii 3aKOH TEpMOAMHAMUKU. lIpuMeHeHne nepBoro
3aKOHa TEPMOJMHAMMKHU K H3ompoueccaM. ['papuyeckas
MHTEpHpeTanus padoThl ra3a

3.2.5

TemnoBpie MammHbl. [[pUHUOKMNBI AEUCTBUS TETIOBBIX
MaiuH. [IpeoOpa3oBaHus SHEPTHH B TEIJIOBBIX MaIlIHAX.
Koaddunment mnonesnoro neiictBus (nmamee — KIIJI)
ternoBoi MamuHkbl. [{ukn Kapuao u ero KII/]

3.2.6

Btopoit 3akoH  TepmoauHamuku. HeoOGpaTumocThb
IIPOLIECCOB B IIpupoje. TemnoBble  IBUIaTEINH.
DKoJIorUYecKHe MpoOIEMbl TETIOAHEPTETUKH

3.2.7

TexHnueckue yCTpPOMCTBA: JIBUTAaTellb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUITIOHED

3.2.8

IIpakTnueckue paboTHLI. Nsmepenne YAEIBHON
TEIUIOEMKOCTHU
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3.3 AT'PEI'ATHBIE COCTOSHNA BEILIECTBA. ®A30BbIE ITEPEXO/IbI
3.3.1 [TapooOpa3oBanue W  KOHJeHcamus. lcmapeHue u
KUTIEHWE.  YJenbHas  TEIoTa  MapooOpa30BaHUA.
3aBUCUMOCTh TEMIEPATYPHI KUTIEHUS OT JABJICHUS
3.3.2 AOCOJIOTHAasT W OTHOCUTENbHAsT BJIAKHOCTH BO3IyXa.
Hacepimennsii map
3.3.3 Teepnoe Teno. Kpucrammumdeckue u amopdHbIE Tea.
AHH30TPONUS CBOMCTB KPUCTAILTOB. JKUAKNE KPUCTAILIBI.
CoBpeMeHHbIe MaTepUabl
3.34 [InaBieHne W KpUCTAUIM3AlMSA. YJelbHas TeEIoTa
iaBieHus. Cyonumanus
3.35 YpaBHEHHE TEIIOBOTO OagaHca
3.3.6 TexHUYeCKue YCTPOMCTBA: TUTPOMETP M TMCUXPOMETP,
KaJIODUMETP, TEXHOJIOTUU TOJYyYEHUS COBPEMEHHBIX
MaTrepuajioB, B TOM  4YHUCJIE  HaHOMAaTEpHAaJIOB,
1 HAHOTEXHOJIOTHHU
3.3.7 [Ipaktrueckue paboThl. i3MepeHne BIa)KHOCTH BO3/1yXa
4 OJIEKTPOIMHAMUKA
4.1 OJIEKTPOCTATUKA
41.1 DnekTpu3alus Tell. JJIeKTpUuueckui 3apsan. JBa Buma
AIIEKTPUIECKUX 3apPsIOB
4.1.2 [IpoBOAHUKH, TUDIEKTPUKU U HOTYIPOBOIHUKH
4.1.3 3aKOH COXPaHEHUS JIEKTPUIYECKOTO 3apsiia
414 B3aumoperictBue 3apsaaoB. 3akoH Kynona
415 nyeckKoe nojie. HanpsiKeHHOCTh 3JIEKTPUYECKOTO
uin. JInHUY HanpsHKCHHOCTH
416 PabGora cun snektpocrarndeckoro mojisa.  [loreHumarn.
Pa3zHocTh moTeHIIMan0B
4.1.7 ITpoBogHMKHM u JIADJICKTPUKHU B MMOCTOSIHHOM
AIEKTPUUECKOM TToJie. J[uanexTprudeckas mpoHUIIAeMOCTh
4138 OnektpoeMkocTh.  KoHueHcaTtop.  DIJIEKTPOEMKOCTh

IUIOCKOTO  KOHJIEHCATOpa. DHEpPrus  3apspKeHHOTO
KOHJICHCATOPA
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419 TexHudyeckre yCTpOWCTBA: AJEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIuTa, 3a3eMJICHUC
AIEKTPONPUOOPOB, KOHJIEHCATOpP, KCEPOKC, CTPYUHBIN
MPUHTEP

4.1.10 [IpakTnueckne paboTel. W3MmepeHue 3IEeKTPOEMKOCTU
KOHJICHCATOpa
4.2 [NHOCTOAHHbIN SJIEKTPUYECKHNU TOK.
TOKHU B PA3JIMYHbIX CPEJIAX

421 VYcnoBust CyliecTBOBaHUS MOCTOSTHHOTO 3JIEKTPUUYECKOTO
toka. Mctounnku Toka. Cuna Toka. [IocTOSTHHBIN TOK

4.2.2 Hanpspxenue. 3akodn Oma J1j1 y4acTKa 1enu

4.2.3 DJEeKTpUYECKOE COMPOTUBIICHHE. Y JICTIbHOE COITPOTURIICHUE
BEIICCTBA

4.2.4 [TocnenoBarenbHOE, napajuienbHOE, CMEIIaHHOE
COEJIMHEHUE MTPOBOJIHUKOB

4.2.5 PaGoTa snexTpudeckoro Toka. 3akoH [[xoys — Jlenia

4.2.6 MONTHOCTB AJEKTPUUECKOTO TOKA

4.2.7 anekTpoaBrKymas cuia (nanee — 9J[C) u BHyTpeHHee
COMPOTHUBJICHUE UCTOYHUKA TOKA. 3akoH OMa IS MOJTHOU
(3aMKHYTOI1) AieKTpruyeckoi renu. Kopotkoe 3aMbIkaHue

4.2.8 DONEeKTpOHHAas  MPOBOAMMOCTh  TBEPIbIX  METAJIOB.
3aBUCUMOCTH COMPOTHUBIICHUS METAJIOB OT TEMIIEPATYPHI.
CBepXnpoBOJIMMOCTh

4.2.9 DIEeKTpUYECKU TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX
My4YKOB

4.2.10 [TonynpoBoguuku.  CoOCTBEHHass W MOpUMeECHas
MPOBOJIMMOCTh ~ TOJIYIPOBOAHUKOB.  CBoicTBa  p-N
nepexoza. [lomynmpoBoAHUKOBEIC PUOOPHI

4.2.11 DNeKTpUYECKUit TOK B ANEKTPOIUTAX.
DNEeKTPOIUTHYECKAs! JUCCOIUALINS. DIEKTPOIU3

4.2.12 OnekTpudecknid TOK B razax. (CaMoCTOATENbHBIN

M HECAMOCTOATENBHBIM paspsd. Pasnuunbpie TUIIBI
CaMOCTOSITENBHOTO pa3psiaa. Monnus. [lnazma
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4.2.13

TexHHYecKue YCTPOMCTBA: aMIepMETP, BOJBTMETP,
peocTar, HMCTOYHUKH TOKA, 3JIEKTPOHArpeBaTEIbHbIC
MpPUOOPHI, ANEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP
CONMPOTHUBJICHUS, = BAKyYMHBIH  JIHOJA, TEPMUCTOPHI
U (QOTOPE3UCTOpPHI,  MOJYNPOBOJHUKOBBIM  JHOL,
rajibBaHuKa

4.2.14

[IpakTnueckne  pabotbl.  M3yyeHume  cMeMIaHHOTO
COEIMHEHMSI PE3UCTOPOB.

N3mepenne D/IC McTOUYHMKA TOKA U €r0 BHYTPEHHETO
conportusieHus. HabnroneHue anekrponunsa
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IIpoBepsiemble TpeOOBaHUS K pe3yJibTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM

NPOrpaMMbl

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMbie TpeIMETHBIE PE3YIbTAThl OCBOCHHSI OCHOBHOM
00pa30oBaTeILHOM MPOTPAMMBI CPETHET0 00IIET0 00pa30BaHUS

111

JleMoHCTpUpOBaT, Ha TMpUMEpax poJib W  MECTO  (PU3UKHU
B ()OpPMHUPOBAHUN COBPEMEHHON HayYHOUN KapTHHBI MUpPa, B Pa3BUTHH
COBPEMEHHOW TEXHUKHU U TEXHOJIOTHM, B TPAKTUYECKOMN AEATEIBHOCTU
JIIOJICH, 1IEJIOCTHOCTh U €IMHCTBO (PU3UUECKON KapTUHBI MUpa

11.2

Y4YuTBIBaTh rPaHULBI IPUMEHEHUS NU3YUEHHBIX (PU3UUECKUX MOJENECH:
TOYEYHBIN JIEKTPUUECKHUM 3apsill, AIepHAs MOJIENb aTOMA, HyKJIOHHAs
MO/IeJIb AaTOMHOTO Siipa MY pelieHu (PU3NYeCcKuX 3aaa4

11.3

Pacno3naBath (puznueckue siBjaeHUs (MPOIECChl) U OOBSACHITH UX Ha
OCHOBE 3aKOHOB D3JIEKTPOJAMHAMHKMA W  KBAHTOBOM  (DM3HKHU:
AIIEKTpUYECKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHOE€  JIEWCTBHMSI ~ TOKAa,  B3aWUMOJCHCTBHE  MAarHUTOB,
AIIEKTPOMArHUTHAs MWHAYKIUSA, JEUCTBME MArHUTHOTO TIOJIS Ha
IPOBOJHUK C TOKOM M JBIXKYIIMWCS 3apsii, AJIEKTPOMArHUTHBIE
KoieOaHUs M BOJHBI, MNPSMOJIMHEHHOE pACIpOCTpaHEHUE CBETa,
OTpaKEHHE, IIPENIOMIICHHE, UHTEpPEpEHLIHS, T pakus
Y MOJISIpU3alys CBETa, AUCIEepCHs CBeTa, (POTOEKTpuUYecKuid 3pdHexT
(boToaddexT), cBeTOBOE MaBICHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aTroMa BOJOPOJA, €CTECTBEHHass M  HUCKYCCTBEHHAs
PaANOaKTUBHOCTh

114

OnuceiBaTh M3YYCHHBIE CBOMCTBA BellecTBAa  (DJEKTPUUYECKUE,
MarHUTHbIC, ONITUYECKHUE, DJIEKTPUUECKYIO MPOBOJUMOCTD Pa3TUYHBIX
Cpell) ¥ DICKTPOMArHUTHBIE SBJICHUS (TMPOIECCHI), MCIOIB3YS
dbu3nyeckre BEIMYMHBL: AJICKTPUYECKUN  3apsia, Cujla TOKa,
ANIEKTPUUYECKOE  HAmNpsHKEHUE, AJIEKTPUUYECKOE  COMPOTHUBJICHUE,
pa3zHocTh noteHnuanoB, JJIC, pabora Toka, MHIYKIIUSI MAarHAUTHOTO
noisi, cuja Awmmepa, cwia JlopeHlla, WHAYKTUBHOCTh KaTYIIKH,
DHEPIUsl AJIEKTPUUECKOTO M MarHWTHOTO TOJIEH, TEPUOJ M YacToTa
KoJIeOaHM B KOJIEOATETFHOM KOHTYPE, 3apsi/i M CUJia TOKA B MPOIECCE
FapMOHMYECKUX  AJICKTPOMArHUTHBIX  KoyieOaHuii,  (oKycHOe
pacCTOSIHME W OMNTHUYEeCKash CWJIa JIMH3bI; MPU ONMUCAHUHU TPABUIBHO
TPakTOBaTh (DU3UYECKUN CMBICI HCHOJIB3YEMbIX BEIWYUH, UX
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00O3HAYEeHHUS] M E€IUHHUIbI; YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOIIHE
JTaHHYI0 (U3UYECKYIO BEJIUUYHUHY C APYTUMH BEIMUYUHAMHU

11.5

OnuceIBaTh N3YYCHHBIC KBAHTOBBIC SIBJICHUS U IIPOLICCChI, UCIIOJIb3YyA
(1)I/ISI/I‘{CCKI/IG BCIIMYHUHLI: CKOPOCTL JJICKTPOMAIHUTHBIX BOJIH, AJIHWHA
BOJIHBI M 4YaCTOTa CBCTA, JSHCPIUsd W HUMITYJIbBC q)OTOHa, nepuon
nojypaciiazaa, OSHCPruss CBA3M ATOMHBIX SACP, IIPpU  OIMCAHHUU
IIPAaBUJIBHO TPAKTOBATb (1)H3PILIGCKI/H>'I CMBICJII UCITOJIB3YCMBIX BCJIIMYNH,
nX 0003HAUYCHUS U CAWHUIIbI; YKa3bIBATb CI)OpMyJ'IBI, CBA3BIBAIOIIHNC
JaHHYIO (1)H3PI“ICCKYIO BCIIMYUHY C APYTUMU BCIINUYUHAMU, BBITYHUCIIATH
3HAYCHHC (I)I/IBI/ILIQCKOI\/’I BCJINYNHBI

11.6

AHanu3upoBaTh (U3NYECKHE TPOLECCHl W SIBICHHS, HUCIHOJIb3YS
bu3nYecKue 3aKOHBI W MPUHOUIBL: 3ak0oH OMa, 3aKOHBI
MOCJIEIOBATEILHOTO M TapaJlIeIbHOTO COEJUHEHHUs IMPOBOJIHUKOB,
3akoH J[xoyins — JIeHua, 3aK0H 2JIEKTPOMarHiTHOM MHIIYKIUH, 3aKOH
MPSIMOJIMHEWHOTO PacIpOCTPAaHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI ~ TPEJOMJICHUS  CBETa, YpPaBHEHHME  ODUHINTEHA NI
dborodddexra, 3aKOH COXpaHEHUS DIHEPTUM, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXpaHEHHUS DJEKTPUYECKOTO 3apsja, 3aKoH
COXpaHEHHUsI = MacCoOBOrO  4Yucila, TmocTyinarel bopa, 3akoH
PaIMOAaKTUBHOTO pacmaga; TMpH OTOM pa3InyaTh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBHIPAKECHHUE U yCIOBHUS
(rpaHuIBl, 06J1ACTH) MPUMEHHUMOCTHU

11.7

OnpenensTh HampaBiICHUE BEKTOpPAa WHIYKIIMU MAarHUTHOTO TIOJIS
MPOBOJHUKA C TOKOM, CHJIbI AMmepa u cuiibl JlopeHiia

11.8

Crpoutrh M ONHUCHIBATH HW300pa)K€HHE, CO3JaBAEMOE  IJIOCKUM
3€pPKAJIOM, TOHKOW JIMH30M1

11.9

BBINONMHATE 3KCIEPUMEHTHI IO UCCIIEIOBAHUIO (PU3NYECKUX SBICHUIM
U TIPOIIECCOB C MCTOJIB30BAHUEM NPSIMBIX M KOCBEHHBIX U3MEPECHHIA;
npu 3ToM (PopMyJIUpOBaTh NpodiieMy (3a7ady) U THNOTE3Y YU4EOHOro
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY U3  MPEAJIOKEHHOTO
000py1IOBaHUSsl, POBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOJIBI

11.10

OcymiecTBIsATh MPSMBbIE U KOCBEHHBIE H3MEpEeHUsT (HU3NUECKUX
BEIIMYMH; TPU STOM BBIOMPATh ONTHUMAJIBHBIM CIOCOO H3MEpPEHUS
M UCHOJIb30BATh M3BECTHBIE METOAbl OLIEHKM IOTPEUIHOCTEU
M3MEpPEHUN

11.11

HccnenoBarh 3aBUCUMOCTH (PU3UYECKUX BEIIMUUH C UCTIOJIb30BAaHUEM
NpSMBIX HU3MEPEHHM; TPU OTOM KOHCTPYUPOBATh YCTaHOBKY,
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(bUKCUpOBaTh PE3YNbTATHl MOJYYEHHOW 3aBUCUMOCTH (HU3HUECKUX
BEJIMYMH B BUJIC Ta0JIUIl U TpaUKOB, JIeNaTh BHIBOJBI IO PE3YJIbTaTaM
UCCIIEIOBaHMUSI

11.12

CoOmonarh mpaBwia 0€30MAaCHOTO Tpyla TMpU  POBEACHHUU
UCCIIEIOBAaHUM B paMKax y4eOHOTO OJKCIHEPUMEHTa, Yy4eOHO-
MCCJIEIOBATENLCKOW M MPOEKTHON NIEATETLHOCTH C UCIOJIb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIa0OPATOPHOTO 00OPYIOBAHUS

11.13

PemaTte pacueTHble 3a/ja4M C SIBHO 3aJJaHHOM (pU3MUYECKON MOJEIIBIO,
UCTIONIB3Ys (PU3WYECKHE 3aKOHBI M TPUHIIMIIBI; HA OCHOBE aHAM3a
yCIIOBUSI  3aJlayd  BbIOMpPAaTh (U3HUECKYI0 MOJElNb, BBIICIATh
bu3ndecKue BEIMUUHBI U (hOPMYJIIbI, HEOOXOIUMBIE JIJISl €€ PEIICHHS,
IPOBOJIUTH PACYETHI U OLIEHUBATH PEATIBHOCTD I10JIyYEHHOT'O 3HAYECHUS
(bu3UYECKO BEIIUYUHBI

11.14

Pemats Ka4CCTBCHHBIC 3aJa4yu: BLICTpanUBaThb JOTNYCCKN
HCIIPOTHBOPCUYUBYIO ILICIIOYKY paCCY}KI[CHI/Iﬁ C OHOPOﬁ Ha N3YUCHHBIC
3dKOHBI, 3dKOHOMCPHOCTHU U (bHSI/ILIGCKI/Ie SABJICHU S

11.15

Hcnonb3oBaTh MpU  pEeHICHUH Yy4eOHBIX 3a7ad  COBPEMEHHBIE
MH(QOpPMAIIMOHHBIE TEXHOJOTUU JUIsl TOWUCKA, CTPYKTYpUpPOBaHMUS,
WHTEPHIpPETAlUA U TPEACTaBICHUS Y4ECOHOW M HAyYHO-TIOMYJISIPHON
uH(dOpMaIUK, TOJYYCHHON U3 Pa3IMYHBIX UCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBaTh MOJYy4YaeMyI0 HHPOPMaLIKIO

11.16

OOBSICHATH TPUHIMIBI JSHCTBUS MaIlWH, TPUOOPOB U TEXHUUYCCKHUX
YCTPOMCTB; pas3InyaTh yCJIOBHS HX 0€30MMacHOTO HCIIOIh30BaHUS B
OBCEITHEBHOU KU3HU

11.17

[TpuBoaMTH MpUMEPHI BKJIAJAa POCCUMCKUX U 3apYOEHKHBIX YUCHBIX-
(GU3UKOB B pa3BUTHE HAYKHU, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOpPETHUECKUE 3HAHMS MO (U3HKE B MOBCEAHEBHOM
YKU3HHU )1 oOecrieueHust 0€30MacHOCTH NP 00pallleHuy ¢ TpudopamMu
U TEXHUYECKUMH YCTPONCTBAMH, [JII COXpPAaHEHUS 370POBBS
U COOJIIOJIEHUSI HOPM DKOJIOTUYECKOTO TMOBEACHHSI B OKPYXKaIOLIEH
cpene

11.19

PaGoTath B rpyIine ¢ BHIMOJHEHUEM PA3TMUHBIX COIUATBHBIX POJICH,
IJIAHUPOBATh  pabOTy  TPYNIBI, palMOHAIBHO  PaCHpenemisiTh
O0S3aHHOCTH H TUIAHUPOBATh JCSATEIBHOCTh B HECTaHIAPTHBIX
CUTyalUsIX, aJ€KBATHO OIIEHMBATh BKJIaJ KaXXJOTr0 W3 YYaCTHUKOB
TPYIIIIBI B pEIIEHNEe pacCMaTpUBaeMOU MpoOIeMbI

72



®denepanbHas paboyas nporpamma | @usuka. 10—11 kmaccel (0a30BbIN YPOBEHD)

IIpoBepsieMblie 3J1IeMEHTbI COAEPKAHUS

Kon Kon [IpoBepsieMbIe 2IEMEHTHI COACPIKAHUS
paszena | MpoBEPSEMOTO
AIIEMEHTA
4 SJIEKTPOAMMHAMUKA
4.3 MATI'HUTHOE ITIOJIE. JIEKTPOMAT'HUTHAA MHY KA

43.1 [locTosiHHBIE MarHuTHI. B3aumojelcTBre MOCTOSHHBIX
MarHuTOB

4.3.2 MarautHoe 1mone. BekTop MAarHMTHOM HMHIYKLIHH.
[Tpuniun cynepno3uiuu. JIMHUU MarHUTHON MHIYKIIUH.
Kaprtuna nuHuit MarHUTHOM MHAYKITUU MOJISt TOCTOSIHHBIX
MarHuToOB

4.3.3 MarnuTtHoe 1oJie IpoBOJHKKA ¢ TOKOM. KapTrHa nuHuit
MoJisi JUIMHHOTO TPSIMOTO TMPOBOJHUKA W 3aMKHYTOTO
KOJIBIIEBOTO TPOBOJIHMKA, KATYIIKA C TOKOM. OTmBIT
Opcrena. BzanmoaencTeue NpoBOIHUKOB C TOKOM

4.3.4 Cuiia Amnepa, ee MOIyJIb U HaIllpaBJICHUE

4.3.5 Cuina Jlopenua, ee Moyib U HampaBjieHue. J[BUkeHue
3apsHKEHHOM YacTHUIbl B OJTHOPOAHOM MAarHUTHOM IIOJIE.
Pabota cunsl Jlopenna

4.3.6 SIByieHNE NEKTPOMArHUTHOM UHTYKIIMH

4.3.7 IToTok BeKTOpa MarHUTHOW UHAYKITUH

4.3.8 O/1C unaykuuu. 3aKOH 3JIEKTPOMAarHUTHOW WMHAYKIUU
dapages

4.3.9 BuxpeBoe omektpuueckoe mose. IJIC  umHIYKINM
B TPOBOJHHKE, JBIKYIIEMCS  IOCTYINAaTelIbHO B
OJTHOPOJTHOM MAarHUTHOM TIOJIe

4.3.10 ITpaBuno Jlenia

43.11 NunyktuBHOCTE.  SBeHne  camomHaykuuu.  OJ1C
CaMOUHIYKIIH

4.3.12 DHeprusi MarHUTHOT'O TOJIS KaTYIIKU C TOKOM

4.3.13 DIEKTPOMarHuTHOE TOJIE

4.3.14 TexHuyeckue yCTpOWCTBA: IIOCTOSHHBIE  MAarHMTBHI,

QJICKTPOMArHuThl, QJICKTPOABUTATCIIb, YCKOPHUTCINU
SJICMCHTAPHBIX YaCTUI, THAYKIIMOHHAA T1CYb
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4.3.15

[IpakTudeckue paboThl. M3yueHne MarHUTHOTO TIOJIS
KaTyIIKH ¢ TOKOM. MlccnenoBanue 1eMcTBUS MOCTOSSHHOTO
MarHuTa Ha paMKy ¢ TOKOM. KccnemoBaHue SIBICHHS
3JIEKTPOMArHUTHON MHIYKIIUU

KOJIEBAHM A 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarensHass cucrema. CBoOOmHBIE  KOJICOAHUS.
["apmoHHMUecKre KOJIeOaHus. [epuon, 4acToTa,
aMIUIMTya U dasza KojebaHui

5.1.2

[IpyXMHHBIN MaATHUK. MaTeMaTH4ECKUI MassTHUK

5.13

YpaBHeHue FapMOHUYECKUX KoJieOaHUi.
Kunemaruueckoe u JTUHAMHUYECKOE OMuUCaHue
KO0JIE0ATEIILHOTO JBYKCHUS

5.1.4

[IpeBparieHue FHEPTrUU MPYU TAPMOHUYECKUX KOJICOAHUSX.
CBsi3p aMIUTUTYABl KOJICOAHHN HMCXOJIHOM BEJIIMYUHBI C
aMIUTATYyAaMU KoJIeOaHUM €€ CKOPOCTH U YCKOPEHHUS

5.15

KonebarenbHbiit KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE
KoieOaHusT B UACAIBHOM KOJIEOATEIbHOM KOHTYpE.
AHanorus MEXIY MEXaHUYECKUMU U
AJIEKTpOMarHuTHeIMU Kosebanusimu. ®opmyna Tomcona

5.1.6

3aK0H COXpaHEHHUs YHEPTUM B UJI€AJIbBHOM KOJIeOaTeIbHOM
KOHTYpE

5.1.7

BreiHyX/IeHHBIE MeXaHW4Yeckne KojeOanus. Pe3oHaHc.
Pe3onancHas kpuBasi. BeIHY X I€HHBIE 2JICKTPOMArHUTHBIC
KoJIcOaHUS.

5.138

[lepemennsiil Tok. CHHYCOHUTATbHBINA IEPEMEHHBIN TOK.

5.19

Mo1HoCTE IIEPEMEHHOTO TOKA. AMIUIUTYIHOE
Y JICMCTBYIOIIEE 3HAYEHHUE CUJIBI TOKA M HAINPSIAKCHUS

5.1.10

Tpancdopmatop. [IpounsBoacTso, nepenaya
U OTpeOJIeHHE IEKTPUUECKON SHEPTUU. IKOJIOTMIECKUE
PUCKHA TIpU TPOU3BOJACTBE DJICKTPUUECKOW IHEPIHUMU.
Kynbrypa HCIOJIb30BAHUSA DIEKTPOIHEPTUHU B
MOBCEIHEBHOMN KU3HU

5.111

Texaudeckue ycTpoicTBa: ceiicmorpad, JeKTPUIECKHA
3BOHOK, JIMHUU AJIEKTponepeaayd
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5.1.12

[TpakTnueckue pabotel. MccrnenoBanue 3aBUCUMOCTH
NepuoJia MajiblX KoJIEOAaHWH Tpy3a Ha HUTH OT JJIMHBI
HUTHU U Macchl rpy3sa. MccnenoBanue nepeMeHHOro Toka B
LIENIA U3 [0CJIEI0BATEIBHO COCAUHEHHBIX KOHIEHCATOPa,
KAaTYILIKU ¥ PE3UCTOpa

5.2 MEXAHUYECKUE U 2JIEKTPOMAT'HUTHBIE BOJIHBI

5.21 MexaHnyeckue BOJHBI, YCIOBUS PacHpOCTPAHEHUS.
[Teproa. CkopocTh pacnpOCTpaHEHHUS W JJWHA BOJHBIL.
[Tonepeunble ¥ POOJIBHBIE BOIHbI

5.2.2 WuTepdepentus u audpakiuus MEXaHUIECKUX BOJH

5.2.3 3Byk. CkopocCTh 3BYyKa. I poMKOCTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

524 ONEeKTPOMAarHUTHBIE  BOJHBL.  YCIOBHS — W3IY4YCHUS
DIIEKTPOMArHUTHBIX ~ BOJH. B3amMHas  opueHTanus
BEeKTOpOB E, B V B 35IeKTpOMarHuTHOM BOJIHE B BAKYyM€

5.25 CBoiCTBa  DJEKTPOMArHWTHBIX  BOJIH:  OTpa)X€HUE,
IpEJIOMJICHHUE, HOJIsIpU3aLus, audpakuus,
uHTepdepenus. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH

5.2.6 [llkana  »JIEKTPOMAarHWTHBIX  BOJH.  [IpumeHeHue
AJIEKTPOMATrHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7 [IpyHIMIBI paguOCBA3U U TeNeBUAECHU. Pannonokanus.
DJIeKTPOMarHUTHOE 3aTrPs3HEHNE OKPY KAIOIICH CpeIbl

5.2.8 TexHUYecKue yCTpOMCTBa: My3bIKaJbHbIE HHCTPYMEHTHI,
yIIbTPa3ByKOBasi JTUAarHOCTUKAa B TEXHUKE M MEIUIIMHE,
panap, paaiMONpPUEMHUK, TEJIEBU30p, AaHTEHHA, TeJIe(OH,
CBY-nieun

5.3 OIITUKA

5.3.1 [IpsiMonMHEIHOE pacpoCTpaHEHNE CBETA B OAHOPOJHOM
cpene. JIyd cBera

5.3.2 Otpaxkenne  cBeTa. 3aKOHbI  OTPAXKEHHSI  CBETA.
[Toctpoenue n300paxeHuit B MIOCKOM 3epKajie

5.3.3 [Ipenomnenue cBeTa. 3aKOHbI MPEIOMIICHUS CBETA.
AOCOIOTHBIN MMOKa3aTeb MPETOMICHHUS

5.3.4 ITonmnoe BHyTpeHHee oTpaxkeHue. lIpeaenbHbI yron

IMOJIHOT'O BHYTPCHHETO OTPAKCHUA
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5.35

Hucnepcust ceera. CioxkHbIN cocTaB 0enoro ceera. [{ger

5.3.6

Coluparormue ¥ pacceuBarolye JUH3bL. ToHKas JMH3A.
@DoKyCHOE pAcCTOSIHUE M ONTUYECKas cujla TOHKOU
nuH3bl. [locTpoeHue wu300pakeHUN B COOMparOIIUX M
paccenBaommx JauH3aX. DdopMyna TOHKOM JIMH3BI.
VBeauueHue, JaBaeMoe JIUH30M

5.3.7

[Ipenensl H(PUMEHUMOCTH TEOMETPUYECKON ONITUKHU

5.3.8

Unrepdepeniust  cBera. KorepeHTHble  MCTOYHUKH.
VYcnoBus HaOMOAEHUS MakKCUMyMOB W MHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(]a3HBIX
KOT€PEHTHBIX UCTOYHUKOB

5.3.9

HMudpakuus cera. JudpakinuoHHas pemieTka. Y cloBUe
HaOJIOJICHUS] TJABHBIX MaKCUMyMOB TMpHU TMaJCHUU
MOHOXPOMAaTHYECKOT0  CBeTa Ha  JUGPAKIUOHHYIO
peLIeTKy

5.3.10

[lonspuzamnus ceera

5.3.11

TexHnyeckue ycTpoWcTBa: OUYKM, Jymna, ¢oToammnapar,
NPOCKIMOHHBIA  ammapar, MHKPOCKOI,  TEJIECKOIL,
BOJIOKOHHAsl ~ ONTHKA, JU(paKIMOHHAS  PEIIeTKa,
HOJIIPOULT

5.3.12

[Ipaktuueckne  paboTel.  M3mepenwe  mokazarens
npenomieHus. MccnenoBanue CBOWCTB M300paKeHHUI B
nuH3ax. Habmonenue nucnepcun cera

6 SJIEMEHTBI CIIELITUAJIBHOM TEOPMU OTHOCUTEJIBHOCTU
6.1 ['paHubl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU.
[TocTynaTel TeOpUH OTHOCHUTEIHLHOCTH: WHBAPHAHTHOCTH
MOJYJII CKOPOCTH CBE€Ta B BakKyyMe, IIPHUHIIMII
OTHOCHUTEJIbHOCTH DUHIIITECITHA
6.2 OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMeIJICHUE
BPEMEHHU W COKPAIIICHUE JITTHHBI
6.3 DHeprus 1 UMITYJIbC CBOOOTHOM YaCTHIThI
6.4 CBsi3p Macchl C SHEPrUe€il M HMITYJIbCOM CBOOOIHOMN
YACTHI[bI. DHEPTHS TTOKOSI CBOOOTHOM YACTHIIBI
7 KBAHTOBA ®U3UKA
7.1 SJIEMEHTBI KBAHTOBOM OIITHUKU
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71.1 ®dotonbl. Dopmyna [1nanka cBsi3u sSHEpruu (OTOHA C €ro
4acTOTON. DHEPTUs U UMITYJIbC (OTOHA

7.1.2 OtkpeiTue u uccienoBanue Goroddpdexra. ONbITHI
A.I'. CroneroBa. 3akonbl (oTod(PPekra

7.1.3 VYpasuenue OinmTeitHa 111 Gororddexra. «KpacHas
rpanuna» porosddexra

7.1.4 Jasnenue ceeta. OnbiThl I1.H. JleGeneBa

7.1.5 XHUMUYECKOE NEHCTBUE CBETA

7.1.6 TexHunueckue ycTpoiicTBa: (HoTO37I€MEHT, POTONATUHK,
COJIHEUHas1 OaTapest, CBETOIUOT

7.2 CTPOEHHME ATOMA

7.2.1 Mopgens aroma Tomcona. OmnbsiTel Pezepdopaa mo
UCCIIEIOBAaHUIO CTpoeHus artoMma. [lmaHerapHast mojenb
aToma

7.2.2 [Toctynatel bopa. M3nydenue u norjomeHue (OTOHOB
Opy TIEpeXojJie aroMa C OJHOTO YPOBHS JSHEPTrUu
Ha apyrou. Bunbel criektpoB. CHEKTp YPOBHEW JSHEpPrUU
aToMma BOJIopoja

7.2.3 ple CBoiicTBa wyactuil. Bomnbl ge bpoitns.

Ty aJIA3M. Hudpakius

124 CrnoHTaHHOE U BBIHYXKJICHHOE U3JIy4YC€HHE. Y CTPONCTBO
Y TIPUHITUT paboTHI J1a3epa

7.2.5 TexHnueckue  yCTpOWCTBA:  CHEKTPAJIBHBIM  aHAIU3
(cieKTpocKoI), 1a3ep, KBAaHTOBbIN KOMIIBIOTEP

7.2.6 [Ipaktnueckue padotel. HaOmogeHwe nuHEHYATOrO
CTIEKTpa

7.3 ATOMHOE S/1PO

7.3.1 Metonpl HaOMIOACHUS W PETUCTPAIUU AJIEMEHTAPHBIX
JaCTHIL

7.3.2 OtkpeiTHe pagumoakTuBHOCTH. OmnbiThl Pe3epdopma mo

OTIPEJICTICHUIO COCTaBa PAAMOAKTUBHOTO H3TyUYCHUS.
CgoiicTBa anbda-, OeTa-, ramMma-usinydeHus. BrusHue
PaMOAKTUBHOCTH HA KUBBIE OpPTraHU3MBbI
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7.3.3

OTtkpbITHE IPOTOHA U HEUTpOHA. HyKI0HHas MOJIENb siipa
['eitzenOepra — MiBanenko. 3apsan sapa. MaccoBoe uucio
sapa. M30Torbl

7.3.4

Anba-pacnag. DJEKTPOHHBI M TO3UTPOHHBIA OeTa-
pacnan. [amma-uznmyudeHue. 3aKoH PaJHOAKTUBHOTO
pacnana

7.3.5

DOHeprus CBs3U HYKJIOHOB B sizipe. SnepHbie cuibl. JlegexT
MAacChI spa

7.3.6

Snepusie peakiuu. JleeHUe U CHHTES sJIep

7.3.7

SAnepnsiii peaktop. Tepmosiepubiii cuntes. [Ipodiemsr 1
MEPCIIEKTUBBl SIICPHOM JHEPreTUKU. DKOJOTHYECKHUE
ACIIEKTHI AIEPHON IHEPTETUKHU

7.3.8

OneMeHTapHble  4dacTulbl.  OTKpBITHE  IMO3UTPOHA.
@yHnamMeHTaIbHbIC B3aUMOCHCTBUSA

7.3.9

TexHuueckue ycTpoicTa: J03UMeTp, kamepa BubcoHna,
AJIEpHBINA peakTop, aToMHass Oomba

7.3.10

[IpakTueckue padbotsl. VcciaegoBanue TPEKOB 4acTHIL
(o rotoBbIM (hoTOTpadusiM)

OJIEMEHTBI ACTPOO®U3UKU

8.1

Bun 3BesnmHoro Heba. Co3Be3ausi, SpPKUE 3BE3JIbI,
IUIAHETHI, NX BUAUMOE JIBH)KCHHUE

8.2

Conneunas cucrema. [lmaHeTsl 3€MHOM  PYIIIBL
IImaHeThI-TUTaHThl U UX CIIyTHUKH, KAPJIMKOBBIC IJIAHETHI.
Marnsbie Tena ConTHEYHOM CUCTEMBI

8.3

Comnane, Qorochepa wum  armocdepa. ConHeuHas
AKTUBHOCTh

8.4

Ncrounuk sueprun CoJiHIA U 3BE3]T

8.5

3Be31lbl, MX OCHOBHBIE XAapaKTEPUCTUKHU. Macca,
CBETUMOCTb, PaAUyC, TEMIIEPATypa, HX B3aUMOCBS3b.
Jlnarpamma «CHEKTpajdbHBIA KJIACC — CBETUMOCTBY.
3Be3Ibl TJIABHOW MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTD
«Macca —  CBETUMOCTbY» JJII  3B€3J  TIJIaBHOM
MOCJICIOBATEIILHOCTHU

8.6

BuyTtpennee CTpOCHHUE 3BE3/I. CoBpeMeHHBIE
MPEJICTaBICHUS O POUCXOXKACHUU U 3Botonu CoJiHIa
U 3B€3/. DTanbl )KU3HU 3BE3]
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8.7

Mineunsiii  Ilyte — Hama [lamaktuka. ChoupanbHas
CTpyKTypa l'amakTuku, pacnpeneneHue 3Be3l, Ta3a u
neu. [lonoxxkenne n gmwxkenue ConHna B ['amakrtuke.
[1nockas u chepuueckas nojacuctemsl ["anakTuku

8.8

Tumnel rajakTHK. PaI[I/IOFaJIaKTI/IKI/I N KBa3apkhl. qCpHBIe
AbIPHBI B AJIpax IraJIakKTHUK

8.9

Bcenennas. Pacmmpenue Bcenennoi. 3akon XaOo6ua.
Pasz0eranne ramaktuk. Bospact u paamyc BceneHHOH,
Teopuss  bonpmoro  B3peiBa. Monens  «ropsiueu
Bcenennou». PennkroBoe usiryuenue

8.10

MacirabHast cTpyktypa BcenenHoil. MetaramakTuka.
Hepemennsie mpo0sieMbl aCTPOHOMUU

AOKYMEHT NOANUCAH
3JIEKTPOHHOMU NOANMUNCBIO

CBEAEHUA O CEPTU®UKATE 311

CepTucpukar 623666150831771221347266431787295936811105584749
Bnageney XycHynnuHa Konua AnekcaHapoBHa

JeicTeutenen C 27.08.2026 no 27.08.2027
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