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®denepanpHas paboyas mporpamma mo ydeOHomy npeametry «Dusnkay (6a30BbIii
ypoBeHb) (mpenMeTHas o0nacTh «EcTecTBeHHO-HaydHBIE TMPEIMETHI») BKIIOYACT
MOSICHUTENBHYIO 3aIMCKY, CO/IepKaHue 00y4YeHHUs, MIIAaHUPYEMbI€ PE3YJIbTaThl OCBOCHUS
IpOrpaMMBbI 10 (PU3UKE, TEMATHUECKOE TIIAHUPOBAHUE.

[TosicHuTenpbHast 3amMcKa OTpakaeT OOIIME Led U 3a7aud H3ydyeHus: (U3HKH,
XapaKTePUCTHKY TMCUXOJIOTUYECKUX MPEANOCHUIOK K €ro M3yYeHHUIO0 O0YyJarolIMMHCH,
MECTO B CTPYKType Yy4eOHOTo IUIaHa, a TaKXke MOIXO0Ibl K OTOOpYy cojepKaHus,
K OIIPEIEIICHUIO INIAHUPYEMBIX PE3YyJIbTaTOB.

Copepxanne  OOy4deHHs] pPacCKphIBaeT COAEpKATENbHBIE JUHHUH, KOTOPBIC
npeajiaraloTcs JUisi 00sS3aTeNIbHOTO M3Y4YEHUsl B KaXKJIOM KJlacce Ha YPOBHE CPEIIHETrO
obmero o6pa3oBaHms.

[InanupyemMble pe3yiabTaThl OCBOECHMS MPOrpaMMbl IO (PHU3MKE BKIIOYAIOT
JUYHOCTHBIE, METAIllpeAMETHBIE PE3YyJbTaThl 3a BEChb MEPUOJ OOYyYEHHs Ha YPOBHE
cpeaHero o0miero oopa3oBaHus, a TaKXKe IMPEAMETHBIE TOCTHKEHUS 00ydarolierocs
3a KaXKJIbIil TOJ] OOy4EeHHS.

IMNOACHUTEJBHASA 3AIIMCKA

[Tporpamma o pusuke 6a30BOT0 YpOBHS HA YPOBHE CPEIHETO OOIIIET0 00pa30BaHUs
pa3paboTaHa HAa OCHOBE IMOJIOKEHUN U TPeOOBAHUM K pPe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenbHOM mporpammsl, npeacrabieHHbix B GT'OC COO, a takxke ¢ yd€ToM
denepanbHOl paboyueit mporpaMMbl BOCTUTAHUS M KOHIENIIUY TTPETNOIaBaHus y4eOHOTO
npeamera «®Pusznka» B 0o0pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit Deaepanuu,
pean3yIoluX OCHOBHbIE 00pa30BaTelbHbIE TPOrPAMMBI.

ConeprkaHue mporpamMmsl 1o (pU3MKE HANpPaBJIEHO HA (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTuHbI mupa oOydaroruxcst 10—11 kmaccoB mpu oOydeHuUM ux (Qusuke
Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOro mnonaxona. IIporpamma
o ¢usmuke coorBeTcTBYeT TpedoBanusM PI'OC COO K mIaHUPYEeMbIM JTUYHOCTHBIM,
NpPEIMETHBIM W METalpeAMETHBIM pe3yibTaTaM OOyYeHHMs, a TakKe YYHUTHIBACT
HEOOXOJMMOCTh peau3allid  MEXMPEAMETHBIX CBsi3el (U3MKH C €CTEeCTBEHHO-
HayYHbIMU Y4YEOHBIMHU INpeAMeTaMu. B Hell omnpenenstorcss OCHOBHbBIE LIENIM U3YUYEHUS
GU3MKKM Ha YpPOBHE CpEIHEro oOIIero o0pa3oBaHUs, IUIAHUPYEMBIE pE3yIbTaThl
OCBOGHHUSI Kypca (PM3UKU: JIMYHOCTHBIC, METaNpeAMETHbIE, MpeaMeTHbIE (Ha 0a30BOM
YpOBHE).

[Iporpamma 1o ¢u3MKe BKIIIOYAECT:

TUTAaHUPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (DM3MKU Ha 0a30BOM ypOBHE, B TOM
YHClie IPEeIMETHBIE Pe3yIbTaThI 10 TOAaM 00yUYEeHHUS;

coJiepkanue yueoHoro npeamera «dusukay mo rogam o0ydeHUsl.

[Iporpamma 1m0 (u3uke MOXKET OBITh HWCIOJIb30BaHA YYHTEISIMH KaK OCHOBA
JUIsl COCTaBJIEHUsI CBOMX pabouux mporpamm. [Ipu paszpabotke paboueil mporpammbl



B TEMATHUYECKOM IUIAHUPOBAHUM JOJIKHBI OBITH YUTEHBI BO3MOXHOCTH MCIOJIb30BaHUS
ANEKTPOHHBIX (LUGPOBBIX) 00pa3oBaTENbHBIX PECYPCOB, SBISIOMIMXCS y4eOHO-
METOJMYECKUMHU MaTeprajiaMu (MyJIbTUMEIUMHBIE TPOIPaMMBbl, JIEKTPOHHBIE YUEOHUKU
U 3aJaYHHUKH, DJICKTPOHHblE OWONMOTEKH, BHUpPTyalbHblE 1a00OpAaTOpUU, HUIPOBBIE
IPOrpaMMbl, KOJUIEKIUU LU(POBBIX 00pa30oBaTENbHBIX PECYPCOB), PEANHU3YIOIIUMU
JTUIAKTUYECKUE BO3MOYKHOCTH HH(POPMAIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHIH,
COJIep’KaHue KOTOPBIX COOTBETCTBYET 3aKOHO/IaTENbCTBY 00 0OOpa30BaHUHU.

IIporpaMmma mo (¢u3MKe HE CKOBBIBAET TBOPUECKYIO HHHMIMATHUBY YUMTENEH U
IPEIOCTABIAET BO3MOKHOCTh JUIsSl PEAIM3ALUU PA3NIUYHBIX METOJIUYECKUX MOJIXOA0B
K OpraHu3aunuy oO0yuyeHHus (U3MKe MpH YCIOBUM COXPAHEHHUs O0053aTelIbHON YacTH
CoJIepKaHus Kypca.

dus3uka Kak Hayka 0 HaubOosiee OOIIMX 3aKOHAX MPUPOJIbl, BBICTYIAs B KauECTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHUU
00 oxpyxatouieM wmupe. LkonpHBIH Kypc (QU3MKH —  CHCTEMOOOpa3yroLui
JUIS €CTECTBEHHO-HAYUHBIX YYEOHBIX IPEMETOB, IOCKOIbKY (PU3MUECKHUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB M SBJICHUM, HM3y4yaeMbIX XHMHEW, Ouonorueu, ¢usnueckoin
reorpadueil u actpoHomuei. Mcrnonb3oBaHue M aKTUBHOE MpPUMEHEHUE (U3UUYECKUX
3HAHUW OIpeNeNsieT XapakTep M pPa3BUTHE pPa3HOOOpPa3HBIX TEXHOJOIHMl B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOCHMS KOCMOCA, IIOJIY4EHHMS HOBBIX MAaTepUaJIOB
C 3a/laHHBIMU CBOMCTBaMU M Jpyrux. M3yueHue (U3MKM BHOCUT OCHOBHOM BKIJIAJ
B (OpPMHpPOBAHHME  E€CTECTBEHHO-HAy4YHOW  KapTUHbI  MHpa  OOy4aroIIMXCA,
B (hOpMUPOBAHHNE YMEHUHN IPUMEHATh HAYYHBIN METOJ] IIO3HAHUS MTPH BBHITOJIHEHUU UMH
y4€OHBIX UCCTICOBAHUM.

B ocHOBY Kypca ¢pu3MKU JU1sl YPOBHS CPEIHETO 00I1Eero 00pa3oBaHusl MOJIOKEH Pl
UJEN, KOTOPhIE MOXKHO PACCMaTPUBATh KAK IPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual M3 BCEX pa3iesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJJACCUYECKOH, TAK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuszayuu. B cOOTBETCTBUM ¢ HEW MaTepHuall Kypca GU3UKU 00bEAUHEH
BOKpYr (Qu3nueckux teopuil. Benymmm B Kypce sABisgercss (HOpMUPOBAHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U IOJIE.

Hoes eymanumapuszayuu. EE peanusanus MOpeanosiaraéT  HMCHOJIb30BaHHE
TYMAaHUTAPHOIO MOTEeHIMaa (PU3NIECKO HAyKH, OCMBICIIEHUE CBSI3U PAa3BUTUSA (PUBHKHU
C pa3BUTHEM OOIIECTBAa, a TaKXe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuxnaonou uanpasnennocmu. Kypc (usuku mnpesrnosnaraeT 3HAKOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX MPHIIOKEHUN U3YUYEHHBIX TEOPUil
Y 3aKOHOB.

Hoes sxonocuzayuu pean3yercs oCpeCTBOM BBEIAEHUS AJIEMEHTOB COJEPIKaHMUS,
NOCBSIIEHHBIX HKOJIOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI
C pPa3BUTHUEM TEXHUKH M TEXHOJIOTUM, a TakKe 00CYXJEeHUs MpoOJieM paruoHaIbHOTO
IPUPOIOTIOTIB30BAHUS U KOJIOTHUYECKON OE30MacCHOCTH.



Crep>KHEBBIMU dJIEMEHTaMU Kypca (QHU3MKA Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHusi SABIAIOTCA (u3udeckue Teopun ((popMHUpOBaHUE MPEACTABICHUN
0 CTPYKType MOCTpOCHHs (HU3MUECKON TEOpUH, POiH (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, FPAHUIAX MPUMEHHUMOCTU
TEOPHUA, /ISl OTIMUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUHN U MPOIIECCOB).

CucTeMHO- eI TeNbHOCTHBIN TOJIX0/T B Kypce (PU3MKH peau3yeTcsl MPexJie BCEero
3a CU€T OpraHU3alMK SKCIEPUMEHTAIILHON JesTeNbHOCTU 00yyatomuxcs. Jis 6a30Boro
ypOBHS Kypca GU3UKH — 3TO UCIIOJIb30BAHNUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJa0OPaTOPHBIX padOT, KOTOPHIE B IporpamMme no Gu3nKe 00beAUHEHBI
B OOIIHI CIIMCOK YYCHNUECKHUX MPaKTUUECKUX paboT. Brinenenre B yka3aHHOM MepeyHe
7ab0paTOpHBIX pPabOT, MNPOBOAUMBIX IS KOHTPOJISI MU OIEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa3oBaTeIbHOTO MPOIecca UCXO/Is U3 OCOOCHHOCTEH TIAaHUPOBAHUS U
ocHaieHus kabunera gusuku. [Ipu 3ToM obecrieunBaeTCs OBIaIeHUE 00YIAIOIIMMHUCS
YMEHMSIMH  TPOBOJUTh KOCBEHHBIE HW3MEpPEHUs, MCCIEIOBAHUS 3aBUCHUMOCTEH
($u3NYECKUX BETUYHMH U TIOCTAHOBKY OTIBITOB I10 MPOBEPKE MPEATI0KEHHBIX TUTIOTE3.

bonpmioe BHUMaHHME yAENSETCS PEUICHHIO PAacYETHBIX M KA4YEeCTBEHHBIX 3ajad.
[Tpu >TOM 1y1s1 pacu€THBIX 3aJad MPUOPUTETOM SIBISIOTCSA 3aJadd C SIBHO 3aJaHHOMN
(¢u3nyecKol  MOJENBIO, IO3BOJSIOIIUME INPUMEHSATh  WU3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pasjeia Kypca, TaK U WHTETPUPYS 3HAHUS U3 Pa3HBIX
paznenoB. [l KaueCTBEHHBIX 3ajjad MPUOPUTETOM SIBIISIOTCS 33JaHUsl HA OOBSICHEHHE
IpOTEKaHUsl (PU3NYECKUX SIBJICHUI U MPOIIECCOB B OKPY’KAIOILIEH >KU3HM, TpeOyrolue
BbIOOPA (PM3MUECKOI MOJENH ISl CHTYaI[iH MPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanuamu GPI'OC COO x MarepuasbHO-TEXHUYECKOMY
o0ecrieueHunto yueOHoro npoiiecca 06a30Bblid YpOBEHb Kypca (PU3MKHU Ha YPOBHE CPETHETO
oOuiero oOpa3oBaHMsl TOJDKEH M3ydaThCs B YCIOBUAX MPEIMETHOro KabuHeTa (hU3MKU
WIM B YCJIOBUAX HMHTETPUPOBAHHOTO KAOWHETa TMPEIMETOB ECTECTBEHHO-HAYYHOTO
nukina. B kabuneTe Gu3uKku J0DKHO OBITH HEOOXOAUMOE J1abopaTOpHOE 000PYI0BAHHE
JUISL BBIMOJHEHUS YKa3aHHBIX B IporpaMMe Mo (pU3MKe YYEHHUYECKUX MPaKTUYECKHX
paboT U JEMOHCTPALMOHHOE 000PYIOBAHUE.

JlemoHCTpannonHoe obopyaoBanue GopMUpYyeTCs B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M O0OECIEeYMBAET TMOCTAHOBKY MEPEUHCICHHBIX
B IporpamMme Mo (pU3MKe KIIOYEBBIX JEMOHCTpALUil JJs MCCIEAOBaHUS H3y4aeMbIX
SIBJICHUU U MPOLIECCOB, SIMIUPUUECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlabopatopHoe oO0OpyJaOBaHME [IJII  YUYCHMYECKHUX  MPAKTUUYECKUX  paboT
dbopMupyeTcsi B BUJE TEMAaTHIECKMX KOMIUIEKTOB M 00eCcreunBaeTcs B pacuéTe O JHOTO
KOMIUIEKTa Ha JABYX oOydarommuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpHOTO
000pyIOBaHMS JJOIHKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM HCTIOIH30BAaHUH aHAIOTOBBIX
U 1U(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPHUTENBHBIX CHUCTEM B BHJE
1 (POBBIX TabOpaTOpPUid.

OCHOBHBIMU LENSIMA M3y4eHHs (u3Mku B 0OHIEM O0O0pa30BaHUMU SBIISIFOTCS:

dopMupoBaHrEe MHTEpEca M CTPEMIICHUs OOYYaIOIIUXCS K HAYYHOMY HM3YYCHHIO
MIPUPOJIBI, PA3BUTUE UX HHTEJUIEKTYAIBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;



pa3BUTHE MPEJCTABICHUH O HAy4YHOM METOJAE MO3HaHUS M (POPMUPOBAHUE
MCCJIEIOBATEILCKOTO OTHOMICHUS K OKPYKAIOIIUM SIBICHHSIM;

dbopMHupOBaHWE HAYYHOTO MHPOBO33PCHHSI KaK pe3yjibTaTa HW3YyYEHUS OCHOB
CTpPOCHHUS MaTepuu U QyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHWEe YMEHHMHA OOBSCHATH SBICHUS C WCIOJB30BaHHEM (DHU3NUSCKUX
3HaHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUN O POaUM (U3UMKU IS Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTiokeHrne ATHX TIee oOecrneunBaceTCs pEHIeHUEM  CISAYIomUX — 3a7ad
B IIpoliecce M3YUYeHUs Kypca (PU3MKU Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHus:

MpUOOpPETEHUE CHUCTEMBl 3HAHUKH 00 O00mMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUSX, BKIIOYAs MEXaHUKY, MOJIEKYJISPHYIO (DU3UKY, SJIEKTPOJAUHAMUKY,
KBaHTOBYIO (PU3HKY U AJIIEMEHTBI aCTPO(PHU3UKH;

dbopMHUpOBaHWE YMEHHM MPUMEHSATH TEOPETUYECKUE 3HAHUA IS OOBICHEHHMS
bU3NYeCKuX SBICHWHA B TPHPOAC M IS TPHHITHS MPAKTHYCCKUX PEIICHUH
B IIOBCEIHEBHOU JKU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS PAa3IUYHBIX 33Jad C SBHO 33JaHHOW (HU3MYECKOU
MOJIEJIBIO, 3aa4, TIOPa3yMEBAIOIINX CAMOCTOSITENIFHOE CO3JaHne (PU3NIECKON MOJIEIH,
aJICKBAaTHOM YCJIOBHSM 3a]1a4H;

NOHUMaHUe GU3NUECKUX OCHOB U MPUHIIUIIOB ACHCTBUS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MTPOIIECCOB, UX BIHMSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbBHOTO  IUIAHUPOBAaHUSI W MPOBEACHUS
(GU3UYECKUX AKCIIEPUMEHTOB, aHAJIM3a W WHTEPHIpeTanuu WHHOPMAITUH, ONPeaeICHUS
JIOCTOBEPHOCTH TOJTyYEHHOTO pe3ysIbTaTa;

CO3JaHUE YCIOBHM JUIsl Pa3BUTHS YMEHUHW TPOCKTHO-HCCIIEIOBATEILCKOM,
TBOPYECKOU IESTENBHOCTH.

Ha wusydenue Qusuku (06a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEro OOIIero
obOpazoBanusi otBoauTcst 136 wacoB: B 10 kimacce — 68 yacoB (2 yaca B HEACINIO),
B 11 xmacce — 68 yacoB (2 Jaca B HE/CIIO).

[Ipenyiaraemsliii B mporpamme 1o Gu3uke nepedeHb 1a00paTOPHBIX U MPAKTHYECKUX
paboT ABISETCS PEKOMEHIOBAHHBIM, YIUTENb JeiacT BEIOOP MPOBEICHUS JTa00OPATOPHBIX
paboT 1 OMBITOB C YUYETOM UHAUBUAYATHLHBIX OCOOCHHOCTEH 00YJarOIINXCS.

JItobast paGouast mporpaMma JOJKHA MOJHOCTHIO BKIIIOUATh B C€0Sl CONEpIKaHHE
JAHHOM MPOTpaMMBI IO (PU3HKeE.

B oTnenpHBIX ciyyasx Kypc GU3UKH 6a30BOTO YPOBHS MOYKET U3y4daThCs B 00bEMe 204
yaca 3a JaBa rojga ooyuenust (3 u B Hememo B 10 m 11 kmaccax). B atom ciyuae
yBEIIMYMBACTCS HE MeHee ueM 10 20 4 pe3epBHOE BpEeMsI, KOTOPOE UCITOJIb3YETCS YIUTEICM
JUTSl W3yYEHUsI BOMPOCOB, TECHO CBS3aHHBIX C BBIOPAHHBIM MpouUiIeM OOYyUCHHs, U
YBEIMYMBACTCS YUcOHAsI Harpy3Ka, OTBOJMMAs HA M3yUYCHHE MEXAHHWKH, MOJICKYISIPHON
GU3MKKM W DBJIEKTPOJUHAMHKH, 3a CUET paCIIUpPEHHs Yuciaa Ja0OpaTOpHBIX padboT
UCCIIEIOBATEIILCKOTO XapaKTepa U YPOKOB PEIICHHSI KAUECTBEHHBIX U PACUETHBIX 3a/1a4.



COJEPXAHUE OBYYEHUA

10 KJIACC
Pa3znen 1. ®u3uka u MeTOAbl HAYYHOT'0 MO3HAHUSA

dusuka — Hayka o npupojie. HaydHsle METOABI MO3HAHUS OKPYKAIOIIEr0 MUpA.
Ponp skcieprMeHTa ¥ TEOpUH B MPOIIECCE MMO3HAHUS MPUPOIBI. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (QU3MUECKUX SBJICHUH U TMpoleccoB. HaydHbie THUITOTE3HI.
dusnyeckue 3aKOHBI U TEOpHHU. [ paHUIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUSI.

Ponb u mecto ¢usuku B HOpMUPOBAHMM COBPEMEHHOW HAay4HON KapTHHBI MUpA,
B IPAKTUYECKOU ICATEIBHOCTH JIIOICH.
Jlemoncmpayuu

AHaJIOrOBBIE U IU(PPOBBIE U3MEPUTEIBbHBIC TPUOOPHI, KOMIIBLIOTEPHBIC JATUYUKH.

Pa3nen 2. Mexanunka
Tema 1. Kunemamuxa

Mexanndeckoe ABrmkeHHe. OTHOCUTEIIBHOCTh MEXaHUYECKOT O ABMkeHUA. CrcreMa
orcu€ra. Tpaekropus.

[lepemenienue, CKOpoCTh (CpeaHsIst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaJIbHOW TOYKH, HMX IPOEKUMH Ha OCH CHUCTEeMbl KoopauHatr. CloxeHue
IIEPEMEILICHUM U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE U PpPaBHOYCKOpPEHHOE TNpsSIMOJMHENWHOE JBIkKeHHe. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHUS, MYTH U NEPEMEILECHHS] MaTepUaIbHOM
TOYKHU OT BPEMEHH.

CBobOosiHOE TajzieHre. Y CKOpeHHe CBOOOTHOTO TTaICHUSI.

KpuBonuneinHoe nBuxkeHue. /[BUKeHHME MaTEepUaIbHOM TOYKH IO OKPYKHOCTH
C IOCTOSIHHOM 1O MOAYJIIO CKOPOCTBIO. YTJIOBAsi CKOPOCTb, JINHEWHAs CKOPOCTh. [lepuon
U yactota oOpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuueckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: CIUIOMETp, JABHKEHHE
CHaps/10B, LIEMHbIE U PEMEHHBIE ITEPEAAYH.

Jlemoncmpayuu

Mopenp cuCTEMBI OTCUETA, WIUIOCTPALUsl KHHEMATHYECKUX XapaKTEPUCTUK
JBAKEHUS.

[IpeoOpazoBanue ABUAKEHUHN C UCTIONB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AyXe U B pa3pexKEHHOM MPOCTPAHCTBE.

HaGnronenne nBMXKeHUs Tena, OpOIIEHHOTO TMOJA YIVIOM K TOpPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

HarpaBnenue cKkOpoCTH NpY ABUKEHUU 110 OKPYKHOCTH.



Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

MN3yuyeHne HEpPAaBHOMEPHOIO JABWIKEHHUS C LEIBIO OIPEAEICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanue  COOTHOWIEHUS  MEXAY — IYTSIMH,  NPONACHHBIMH  TEJIOM
34 ITOCJIEA0BATEIbHBIE PABHBIE TPOMEXYTKHA BPEMEHU IIPA PABHOYCKOPEHHOM JBUKEHUH
C HaYaJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3yuyenne nBMKEHHs IIApUKa B BSI3KOW JKHJIKOCTH.

N3yuenune NBM>KEHMS TeIa, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuka

[Iprammn otHocutensHOCTH ['anmites. IlepBwiid 3akoH Herotona. MuHepumnanbsHbie
CHUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunumn cynepnosunuu cui. Btopoil 3akoH HeroToHa
JUIS MaTepualibHOM TOYKU. TpeTuid 3akoH HbloTOHA [1711 MaTepruaibHbIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuia tsokectd. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenne. Bunsl Tpenus (mokosi, ckoibxeHus, kadeHus). Cuma tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cuiia TpeHus nokos. Koaddunuent tpenus. Cuna
COINPOTHUBJICHUS MPU JBUKEHUU TeJa B AKUJKOCTH WM rase.

[TocTynarensHoE U BpamaTeIbHOE ABMKEHUE A0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpamieHus. [1nedo cuibl. YcioBus paBHOBECHS
TBEPAOTO Tea.

TexHuyeckue yCTpOUCTBa U MPAKTUYECKOE MPUMEHEHUE: TTOAIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepIuu.

CpaBHeHHEe Macc B3aUMOJEHCTBYIOIIUX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CrnoxxeHue cuJ.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeopMaliuu.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM NOABEME U TTAJICHUH.

CpaBHeHHE CUJT TPEHUS MOKOsI, KAYEHUSI U CKOJIBKCHUSL.

YcnoBus paBHOBECHS TBEPAOTO Tella. BUapl paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuenue npuxeHns Opycka o HaKJIOHHOM IJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHUJI  YINPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pE3MHOBOM 00pa3siie, OT uX JaedopmMariuu.

Uccnenosanue ycnoBuil paBHOBECUS TBEPIOTO TEIA, UMEIOIIETO OCh BPAILICHHUS.



Tema 3. 3akonwvt coxpanenus 6 mexanuke

Nmiynbc MaTepuanibHON TOYKH (Te€a), CUCTEMbl MaTepUaNIbHbIX TOYeK. Mmmyibe
CUJIbI M HW3MEHEHHE WMITyJbCa Tela. 3aKOH COXpaHEHUs HUMITyjlbca. PeakTuBHOE
JBH>KCHUE.

Pa6Gora cuiel. MOIITHOCTE CHUJIBL.

Kunernueckass »Heprus MarepuaibHOM Toukd. Teopema 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUMU.

[ToTennumanbHas sHeprus. [loTeHuuanbHas SHepPrus ynpyro aeGopMUpPOBAHHON
npyxxuHbl. [loTeHIManbHas SHeprus Teja BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHuanbHbIe U HETTOTEHIIMATIbHBIE CUJIbL. CBsI3b PAOOTHI HEMTOTEHIIUATBHBIX CHJT
C U3BMEHEHUEM MEXAHUYECKON YHEPTUH CUCTEMBI TEJ. 3AKOH COXPAHEHUSI MEXaHUYECKON
SHEPIUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHUE: BOIOMET, KOIIED,
NPY>KUHHBIN MTUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHUS] UMITYJIbCA.

PeaktuBHOE IBUXKEHUE.

[Tepexoa MOTEHIIMATBHOM SHEPTUU B KHHETUYECKYIO U 00OpaTHO.
Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuyenune abCOMOTHO HEYNPYTOIO yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

Uccnenosanue cBsizu pabOTHI CUJIBI ¢ U3MEHEHUEM MEXAHUYECKOM PHEPruu Tena
Ha MIPUMEpE PACTSKEHHS] PE3UHOBOTO JKI'yTa.

Paznen 3. MouiekyJisipHasi pu3MKa 4 TEPMOAUHAMHMKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M HX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysua. Xapaktep ABUKEHUS U
B3aMMO/ICHCTBUS YaCTHIL BellecTBa. Moen CTpOEHUS ra30B, )KUJIKOCTEN U TBEPIBIX TeI
1 00bsSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeei. Macca u pasMepbl MOJIEKYI.
KommuecTBo BemiectBa. [ToctositHHas ABoraapo.

TeruoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmeparyp
Llenbcus.

Mopens uaeanbHOro raza. OCHOBHOE YpPAaBHEHHE MOJIEKYJIAPHO-KMHETUYECKOU
TEOPUH UACATBHOTO ra3a. AOCOIIOTHAS TeMIlepaTypa Kak Mepa CpellHeld KHHETUYECKON
SHEPruM TEIUIOBOTO JABMXKEeHHs yacTull rasza. [llkama temnepatyp KenbBuna. I'azoBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akon JlanpToHa. W3omporiieccsl
B MJICAIbHOM Tra3e ¢ OCTOSITHHBIM KOJIMUECTBOM BellecTBa. I 'paduueckoe npeacTaBieHne
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OAPOMETP.



Llemoncmpayuu

OnbIThI, T0Ka3bIBAIOIIME JUCKPETHOE CTPOCHHUE BellecTBa, (hoTorpaduu MOICKyI
OPTaHUYECKUX COCTUHECHUMN.

OmnbiTel 10 AUGPY3UN KUTKOCTESH U Ta30B.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Mogaens onbiTa lTepHa.

OnbIThI, JOKA3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOTO B3aUMOICHCTBHUSI.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOTY IABJICHUS Ta3a HA CTEHKHU COCY/a.

OnbITHI, WIUTFOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UI€AJIBHOTO ra3a, U30MPOIIECCHI.
Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol

Ornpenenenue Macchl BO31yXa B KJIACCHOM KOMHATE HAa OCHOBE U3MEPEHUN 00BhEMa
KOMHATBHI, JIaBJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKY ITapaMeTpaMH COCTOSIHUS Pa3pPEAKECHHOTO ras3a.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamMuueckass cucremMa. BHYTpeHHSAs 5SHEPrus TEPMOJIWHAMUYECKON
CUCTEMBI U cHocoObl €€ m3MeHeHus. KomnuecTBO TemioTel U padbora. BHyTpeHH:s
DHEPIusl OJHOATOMHOTO MACAIBHOTO rasa. Buael Teronepenadn: TEILUIONPOBOIHOCTD,
KOHBEKIUSA, WU3IyYCHHE. YENbHAs TEIUIOEMKOCTh BemecTBa. KomMuecTBO TEIIOTHI
IIpU TEIUIONEPEaaye.

[Tonsitue 00 annabaTHOM npouecce. [lepBbiii 3akoH TepMoauHaMuKu. [Ipumenenne
NEPBOr0 3aKOHAa TEPMOJMHAMUKHM K H3o0mpoueccaM. ['paduueckas HHTEpIpeTarus
paboThI raza.

Btopoii 3akon Tepmonunamuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPOJIE.

TeroBble MamvHbl. [IpuHIUIBL HeWcTBUS TEMIoBBIX MamuH. [IpeoOpazoBanus
SHEPruu B TEIJIOBBIX MamMHax. Koadduument nose3Horo 1ecTBys TEMIOBOM MAILIMHBI.
[uxn KapHo u ero kod¢d@dUIIMEHT MOJIE3HOTO NEUCTBUSA. DKOJOTHYECKHE MPOOJIEMBI
TEIUIODHEPTETUKH.

TexHruecKkue ycTpoucTBa U MPaKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
cropaunusi, ObITOBOM XOJIOIUILHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHenne BHyTpeHHEH 3HEPTrUu Tejia MpPU COBEPIICHUU PaOOThI: BBUIET MPOOKH
u3 OYTBUIKM TOJI IEUCTBUEM C)KATOTrO BO3[yXa, HarpeBaHue s¢upa B JaTyHHOU TpyOKe
nyTéM TpeHus (BUICOAEMOHCTpAIINS).

N3MeHeHne BHyTpeHHEW »Hepruu (TemmepaTyphl) Tejla NpH Terulonepenaye.

OnpIT M0 a1MadaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JBUraTedsl BHYTPEHHETO CrOpaHusi, PEaKkTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepenne yaenbHOU TeIIOEMKOCTH.
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Tema 3. Azpecamnwie cocmoanus eewjecmea. Dazosvie nepexoovl

[TapooGpazoBanue u koHjeHcauus. Mcnapenwe u kunenue. AOCONIOTHAs U
OTHOCUTENIbHASL BIAXHOCTh BO3Ayxa. HacelmeHHbli mnap. VYpaenbHas TeoTa
napooOpa3oBaHMsl. 3aBUCUMOCTb TEMIIEPATYPbI KUIICHUS OT J1aBJICHUSI.

Teépmoe Ttemo. Kpucrammmyeckue u amop¢Hbie Tena. AHH3OTPONHS CBOWCTB
kpucramwioB. JKunkue kpuctamwiel. CoBpemMeHHble Matepuansl. [limaBieHne u
KpUCTaJIM3anus. Y ienbHast Tersora miasneHus. Cyomumanust.

VYpaBHEeHHE TEMIOBOrO OaslaHca.

TexHn4eckre yCTporuCTBa U MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KUIOPUMETP, TEXHOJIOTUU IIOJIYYEHHS] COBPEMEHHBIX MATEpUAIOB, B TOM YHCIIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBHIILICHHBIX MTAPOB.

Kunenue npy NOHMKEHHOM JIABJIICHHH.

CriocoObl U3MEpEeHUs BIaKHOCTH.

HabitoieHne HarpeBaHus U IJIaBJIEHHS KPUCTAINIMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomul

M3mepeHre OTHOCUTEIBHOM BIAKHOCTH BO3AyXa.

Paznen 4. DiekTpoauHaAMUKA
Tema 1. Inekmpocmamuka

DJneKTpu3alus Tell. DIEKTpUYEeCKUid 3apsia. J[Ba BHIA 3IEKTPUUYECKUX 3apsiioB.
[IpoBOAHUKH, TUDIEKTPUKUA U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToudeuyHbI 3JIEKTPUYECKUN 3apsi.
Dnektpuyeckoe noje. Hanpssk€HHOCTD 35ekTpruyeckoro nosis. [IpuHimn cynepno3sunumn
ANEKTPUUYECKUX MoJei. JInHuY Hanps>KEHHOCTH AJIEKTPUYECKOTO TOJISL.

PabGora cun snexrpocratuyeckoro mojig. Ilorenuuan. Pa3HOCTH MOTEHIMANOB.
[IpoBOAHUKM ¥ JUAJIEKTPUKKA B DJIEKTPOCTATUYECKOM TMoje. JluajmeKkTpudeckas
IPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcatop. DIEeKTPOEMKOCTh IIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOr0 KOHIEHCATOPA.

TexHuyeckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHME:  DJIEKTPOCKOIL,
AIIEKTPOMETpP,  DJIEKTpOCTAaTHYeCKas  3allluTa, 3a3eMJIEHHE  DIIEKTPONPUOOPOB,
KOHJICHCATOP, KOMMPOBAJIBHBIN aIlliapar, CTPyUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHLKI AEHUCTBUS JIEKTPOMETPA.

B3auMopenicTBre HaIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[TpoBOJHUKY B 3JIEKTPOCTATHUECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

11



JIMBIIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTbB IEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IJIOIIAI! IIJIaCTHH,
PACCTOSTHUSI MEXAY HUMU U TUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHJIEHCATOopA.
Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3mepenue 31eKTpoEMKOCTH KOHEHCATOPa.

Tema 2. Ilocmosannstii 31ekmpuueckuii mok. Toxu 6 paznuunsix cpeoax

DNEeKTPUYECKUAN TOK. Y CIOBHS CYIIECTBOBAHMS JJIEKTPUUYECKOrO TOKA. MIcTOUHMKH
Toka. Cuia Toka. [TocTOSIHHBIN TOK.

Hanpsixenue. 3akoH OMa [uisl y9acTKa LEnu.

DNEeKTpUYECKOE  CONPOTUBJIEHUE.  YENbHOE  CONPOTHUBICHHE  BELIECTBA.
[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMELIAHHOE COEINHEHHUE POBOJHUKOB.

Pabora snexTpuueckoro Toka. 3akoH Jxoyns—Jlenna. MouHoCTh 3J€KTpUIECKOro
TOKA.

DJIEKTPOJBUKYILAsl CHJIA U BHYTPEHHEE CONPOTUBIICHHE MCTOYHUKA TOKA. 3aKOH
Owma J171s1 TOTHOM (3aMKHYTOM) 3eKTprueckol nenu. Kopotkoe 3aMbikaHue.

DneKTpoHHas: IPOBOAUMOCTH TBEPABIX METAJIIIOB. 3aBUCUMOCTb COITPOTHUBIICHHUS
METaJUIOB OT Temreparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BaKkyyMe. CBOKMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U TPUMECHAS! TPOBOJUMOCTh MOIYITPOBOJHUKOB.
CaoiicTBa p—n-niepexoja. [loxynpoBoaHUKOBBIE TPUOOPHI.

DNEKTPUYECKNN TOK B paCTBOPaxX M pacIUIaBax 3JIEKTPOIUTOB. DIEKTPOIATHYECKAS
JUCCOIUAIMS. DIEKTPOJIU3.

DJIEKTPUYECKAM TOK B Trazax. CaMOCTOSATENbHBIA U HECAMOCTOSTEIbHBIN Pa3ps.
Momnnus. [1na3zma.

TexHnyeckue ycTporCTBa U MPAKTUYECKOE NPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UICTOUHUKH TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP  CONPOTHUBICHUS, BaKyyMHbI JUOJ, TEPMUCTOPHI U
(boTOpe3nUCTOPHI, MOTYIPOBOIHUKOBBINA U0/, rajbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSKEHUS.

3aBUCHMOCTH COPOTUBIICHUS HUJIMHAPUIECKUX TPOBOJHUKOB OT JIJIMHBI, ITOIIAIN
IIONIEPEYHOr 0 CEYEHUS U MaTepHuaa.

CmemaHHOE COETMHEHUE IPOBOIHUKOB.

[Ipsamoe  wu3MepeHHe  IIEKTPOABMXKYIIEH  cuibl. KoOpoTkoe — 3aMbIkaHHe
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTB CONPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psa ¥ IpOBOAMMOCTD BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.
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Vuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

W3ydeHue cMEImanHOro COSTMHEHHS PE3UCTOPOB.

H3mepeHue SIEKTPOABIIKYIICH CHJIBI WCTOYHUKA TOKA W €ro BHYTPEHHETO
COITPOTHUBIICHUS.

HaGnronenue snextposnusa.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kinacce ocyliecTBiIsieTcs: ¢ y4éTom
CoJiepKaTeIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHKU, OUOJIOTUHU, XUMUH,
reorpaduy U TEXHOJOTHH.

Meowcnpeomemnvie nowsimusi, CBS3aHHBIE C HM3YYEHHEM METOJOB HAYYHOTIO
MO3HAHUS: SIBJICHUE, HAYYHBIN (pakT, runoresa, puznueckas BeJIMYHHA, 3aKOH, TEOPUS,
HaOJI0/ICHUE, SKCIIEPUMEHT, MOACTUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHUEe CHUCTEMbl ypaBHEHUH, JUHEHHas (yHKIMs, mapadoia,
runepOona, X rpauKy U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU: CUHYC, KOCHHYC,
TAHIN€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOMXKIAECTBO, BEKTOPHI M HUX
MPOEKLIUH HAa OCH KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHuueckoe ABMKEHHE B KUBOW mpuponae, auddysus, ocMmoc,
TEIUIOOOMEH JKHMBBIX OPraHU3MOB (BBl TEIUIONEpPEIayu, TEIJIOBOE PAaBHOBECHUE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJE.

Xumusi: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB W MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAS MAcca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEH W Ta30B,
AIIEKTPUUECKUE CBOMCTBA METAILJIOB, SJIEKTPOJIMTUYECKAS TUCCOLMALNS, TAJIbBAaHUKA.

l'eoepagus: BnaxXHOCTh BO3/TyXa, BETPBI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHUN C HCIOJIB30BAHUEM MEXAHHM3MOB, YUET
TPEHUsSI B TEXHHUKE, MOAIIMIHUKHN, MCIOJIb30BAHUE 3aKOHA COXPAHEHUS HWMITYJIbCa
B T€XHUKE (pakera, BOJOMET U APYrue), IBUTATEIb BHYTPEHHErO0 CropaHus, mapoBas
TypOrHa, OBITOBOM XOJOAMILHUK, KOHUIIMOHED, TEXHOJIOTUHN TIOyUYESHUS] COBPEMEHHBIX
MaTepHaoB, B TOM YHCIE€ HAHOMATEPUAJIOB, U HAHOTEXHOJOTUH, JIEKTPOCTATUYECKAS
3alMTa, — 3a3eMJIEHHE  DJIEKTPONpuOOpPOB,  KCEPOKC,  CTPYWHBIM  TpPUHTED,
AJIEKTPOHArpeBaTeIbHBIC TPUOOPHI, JIIEKTPOOCBETUTEIHHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC
Pa3nen 4. DiekTpoaHaAMHUKA
Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKYUA

IlocTtossHHBIe MaruuThl. B3aummoaencTBHE MNOCTOSHHBIX MAarHuToB. MarnmTHOE
nosje. BekTop MarHMTHOW WHAYKUMH. [IpUHIMIT Cyneprno3uuMu MAarHUTHBIX IIOJICH.
JIvHnn MarauTHOM HHAYKIMHU. KapTrHa TMHAA MarHUTHOM HHAYKIIUU TIOJISI IOCTOSIHHBIX
Mar"HuToB.

MarauTtHoe 1ojie MpOBOJAHUKA ¢ TOKOM. KapThHa JUHUN WHIYKIIMA MAarHUTHOTO
OJISL JJTMHHOTO MPSIMOTO IMPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT OpcTena. BzaumonencTere mMpoOBOJHUKOB C TOKOM.
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Cuna AMmnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuina Jlopennia, €€ MOIysib W HampaBlieHHE. J[BUKEHUE 3apsSiKEHHOW YaCTHUIIbI
B OJIHOPOIHOM MarHuTHoM mnose. PaGora cunbl Jlopenna.

SIBNeHHE AIEKTPOMATHUTHOW MHAYKIUU. [I0TOK BEKTOpa MarHMTHON WHIYKIIHH.
DIIEKTPOIBUKYIIAS CHJIA MHIYKIMHU. 3aKOH 3JIEKTPOMArHUTHOW HHAYKIIUU Papajes.

BuxpeBoe snekrpuueckoe mosie.  DJNEKTPOABMKYIIAS  CHJIA  HWHIYKIUU
B ITIPOBOJAHUKE, IBUKYILEMCS TOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuio Jlenna.

NHaykTUBHOCTh.  SIBJ€HME  CaMOMHAYKLMH.  OJEKTPOJABKXKYIAs  cuja
CaMOVHIYKIIUH.

DHeprust MAarHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuueckue ycTpoWcTBa M NMPAKTHYECKOE NPUMEHEHUE: NOCTOSHHBIE MarHWTHI,
JIEKTPOMArHUThl,  JJEKTPOJABHUIATENb,  YCKOPUTENIM  3JIEMEHTAapHbBIX  YacTHL],
WHIYKIMOHHAS TI€Yb.

Jlemoncmpayuu

OnsIT Opcrena.

OTKJIIOHEHHE DIIEKTPOHHOIO ITyYKa MATHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMY MAarHUTHOTO MOJIS.

B3anmoneiicTBrue AByX MPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cunbl JIopeHIIa Ha HOHBI 3JIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMArHUTHOW MHIYKLUH.

IIpasuo Jlenna.

3aBUCUMOCTb JJIEKTPOABIKYLIEH CHJIBI HMHIYKIHH OT CKOPOCTHM HW3MEHEHUs
MarHUTHOTO ITOTOKA.

SIBneHHnE cCaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3ydenne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccenenoBanue 1elCTBYS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIECHUS 3JIEKTPOMAarHUTHOM MHIYKIIAH.

Pasznea S. KosieOanust 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKMmpOMazHUmMHbLE KONEOAHUA

Konebarenbnas cuctema. CBOOOHBIE MEXaHHUECKHE KoJeObanus. ['apMoHnUecKue
konebanus. [lepuon, yacrora, ammnutyna u ¢asza koieOanuit. [IpyKUHHBIA MasSTHUK.
MareMaTtnyeckuii MasiTHUK. YpaBHEHUE rapMoHHUYeckux KoseOanuii. IIpeBpaienue
HHEPrUH NPU TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbhblii KOHTYp. CBOOOAHBIC AJIEKTPOMArHUTHBIC KOJIEOAHUS B UI€ATHHOM
K0JIe0ATEeIbHOM KOHTYpE. AHAIOTUSI MEXYy MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
koneOanusimu. @opmyna TomcoHa. 3akoH COXpaHEHMs] SHEPrUU B HICAITBHOM
KoJie0aTeILHOM KOHTYPE.
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[IpencraBienre o 3aTyxXarolMx KojieOaHUsX. BBIHYKIEHHbIE MEXaHUYECKUE
kojebanus. Pezonanc. BeiHykIeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMs.

ITepemenHbIi TOK. CHHYCOUAANBHBIN MEPEMEHHBIN TOK. MOIIHOCTh TEPEMEHHOTO
TOKa. AMIUTUTYAHOE U JECUCTBYIOIIEE 3HAUECHUE CUJIbI TOKA U HAIPSIKCHMUSL.

Tpanchopmarop. IlpousBoacTBO, mepegadya U MOTPEOJICHHE JIICKTPUUCCKOU
SHEPruM. OKOJOTMYECKHE PUCKH TMpPU MPOU3BOJCTBE 3IekTpodHepruu. Kynbrypa
VCMIOJIb30BaHUS 3JIEKTPOSHEPTUH B IIOBCEAHEBHOM KU3HU.

TexHUYeCcKre yCTPOMCTBAa U MPAKTUUECKOE NMMPUMEHECHUE: dIICKTPUUECKUN 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, JINHUHU JICKTPOIepe1ay.
Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KojeOaTeIbHONW cUCTeMBbl (NMPYKUHHBIA — WJIH
MaTeMaTHYCCKUI MasTHHK).

Habmronenue 3aryxaromux KojieOaHUiH.

HccnenoBanue CBOMCTB BHIHYKICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CB0OOTHBIE JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumnorpaMMsl  (3aBUCUMOCTH  CHUJIBI TOKa W HalpsOKEHUS OT BPEMEHM)
JUISL DJICKTPOMArHUTHBIX KOJICOaHMA.

Pesonanc nmnpu  mocrmemoBaTeNbHOM — COCAMHEHHM  PE3UCTOPA,  KATYIIKH
WHYKTUBHOCTHU W KOHJIEHCATOpA.

Mojiesib TMHUY 3JIEKTPOIIEPEIaAUH.
Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol

UccnenoBanue 3aBUCMMOCTU MEPUOJIa MAJIBIX KOJI€OaHUM Ipy3a HA HUTU OT JJIUHBI
HUTHU ¥ MacChl rpy3a.

HccnenoBanue nepeMEHHOTO TOKA B IIENH U3 IMOCJIEA0BATEIIBHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60IHbL

Mexanunueckrue BOJIHBL, ycinoBHs — pacnpoctpaneHusa. llepuwoa. CkopocThb
pacnpocTpaHeHus ¥ AjMHa BOJIHbIL. [lonepeunsie u mpogoibHbIe BOJIHBL. MHTEpdepenius
U qudpakius MEXaHMYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMKkocTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJHBI. Y CJIOBUS M3JIYYECHHUSI DJJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentauus BektopoB E, B, v B anekTpomarHuTHOil BosHe. CBOMCTBa
AJICKTPOMArHUTHBIX BOJH: OTPaKECHHUE, TMpEIOMIICHUE, TOoJspu3amus, Audpaxius,
unTepdeperus. CKopocTh JIEKTPOMATrHUTHBIX BOJIH.

[[Ikama SJEKTPOMArHUTHBIX BOJIH. [IpUMEHEHHME BIEKTPOMArHUTHBIX BOJIH
B TEXHHKE U OBITY.

[IpuHUMIIBI paIUOCBA3U U TelIEBUICHUA. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEN CPEBI.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE. MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPA3BYKOBAas [IMAarHOCTUKA B TEXHUKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBU-meus.

15



Jlemoncmpayuu

OO0pa3zoBaHue 1 pacCIPOCTPaHEHUE MOTIEPEYHBIX U MTPOIOTHHBIX BOJIH.

Konebmroiieecs Teno Kak UCTOYHUK 3BYKa.

Habmronenue oTpakeHus U IPEJIOMIICHHS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHimm u U pakiinu MEXaHHIECKUX BOJIH.

3BYKOBOI PE30HAHC.

HaGnronenue cBS3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMILIUTYI0M M 4aCTOTOU
KOJIeOaHUM.

UccnenoBanne CBOWCTB 3JEKTPOMArHUTHBIX BOJH: OTPa)XEHUE, MPEIOMIICHHE,
nosspu3anus, Audpakius, HHTeppepeHITus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmomHEHOE pacnpOCTPaHEHHUE CBETA B OJTHOPOJHOM
cpene. JIyu cBera. ToueyHbIld HICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHbI OTpakeHHs cBeTa. llocTpoeHue wu300pakeHUM
B IIJIOCKOM 3€pKaJie.

[Ipenominenue cBera. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCONIOTHBIM IMOKa3aTeshb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli  yroa MOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CinoxHblid coctaB Oenoro cseta. LIBer.

Cobuparonie u paccenBaromye JuH3bl. ToHkas JmH3a. OKyCcHOE paccTOsIHUE U
onTHYecKasi cuija TOHKOM JuH3bL. [locTpoeHue wu300pakeHH B COOMpaIOMIUX U
pacceuBaromux JnH3ax. DopMysa TOHKOM JTUH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. Unatepdepenius cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBHS
HAOJIOICHUSI MaKCUMyMOB M MUHHUMYMOB B WHTEP(PEPEHIIMOHHONW KapTHUHE OT JBYX
CUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus ceta. JudpaknmonHas pemérka. YcaoBue HaOJIOACHHS TJIaBHBIX
MaKCHMYMOB IpH MaJeHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckue ycTporcTBa U MPAKTHUECKOE MPUMEHEHUE: OUKH, JIyTa, poToanmnapar,
MIPOCKITMOHHBIN amnmapar, MUKPOCKOTI, TEJIECKOI, BOJOKOHHAS ONTHKA, AUPPAKITMOHHAS
pEETKA, MOJISIPOULI.

Jlemoncmpayuu

[IpsiMonuHeHOE  paclpocTpaHEHHEe, OTpPaKeHHWE U MPEJIOMIICHHE CBETa.
OnTuyeckue TpudopsI.

[TomHO€ BHYyTpEeHHEE OTpaxeHue. Monens cBeToBOAA.

UccnenoBanue cBONCTB M300pa)KEHUM B JIMH3AX.

Mopenu MUKpOCcKoma, TeJIECKOIa.

Habmronenue unrepdepeHimu cera.

Habmronenue nudpakiuu ceera.

HabOnronenue nucnepcuu cBera.
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[TonydeHue cnekTpa ¢ HOMOIIBIO IPU3MBI.
[Tonyuenue ciekTpa ¢ MOMOIIBIO TUGPAKITMOHHON PEIIETKH.
HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol
N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI clIEIIHAIBHON TEOPUH OTHOCHUTEIbHOCTH

['panuibl TPUMEHUMOCTH KJIacCMYeckod MexaHuku. I[locTynarsl crenuaibHOU
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOMYJISI CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHIUIT OTHOCUTEIBHOCTH DWHIITEHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE BpPEMEHU U COKpalleHUe
JUTAHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHIIBI.

CB43b MACCHI C IHEPTUEH U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIbI. DHEPTUs TOKOSI.

Paznen 7. KBanToBas pusuka
Tema 1. Inemenmul KGAHM OGO ONMUKU

®otonbl. Popmyna [lnanka cBsi3u 3HEpruM POTOHA C €ro YacTOTOM. DHEpPrust u
UMITYJIbC (POTOHA.

OtkpeiTue u uccnegoBanue ¢otoddpdexra. Onbitel A.I. CroneroBa. 3akoHbI
dotorpdexra. YpaBuenue OunmTeiiHa mna  pororddexra. «KpacHas rpaHHIIa»
dboTorddexra.

JHaBnenue ceera. OnbiTel [1.H. JleGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHnuueckue yCTpOMCTBA W  TPAKTUYECKOE MPHUMEHEHHUE: (HOTODIIEMEHT,
dboTomaTYNK, COTHEUHAsT OaTapesi, CBETOINOI.

Jlemoncmpayuu

®doT03(¢QdeKT Ha yCTAaHOBKE € IIMHKOBOM TIIACTHHOM.

Uccnenosanue 3akoHOB BHElTHET0 GpoTodddexra.

CBeToauosn.

Conneunast 6atapes.

Tema 2. Cmpoenue amoma

Mopgens aroma Tomcona. OmnwiTel Peszepdopna mo paccessHUIO —0-4acTHIIL.
[Tnanerapuas monens aroma. [loctynatel bopa. Uznydenne u nornomieHue GOTOHOB Mpu
Nepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUH Ha Apyroid. Bunbl ciektpoB. CrieKTp ypoBHEHN
SHEPrUU aTOMa BOJIOPOAA.

BonnoBeie cBoucTtBa yactuill. Bosubl ne bpouna. KopnyckyisspHO-BOITHOBOU
JTyaJin3M.

CnoHTaHHOE U BBIHYKJICHHOE U3JIyYEHHE.

TexHnueckre yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: CIIEKTPAJIIbHBIN aHAIN3
(CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.
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Jlemoncmpayuu
Mogpens onbita Pesepdopra.
Onpenenenue AJIMHBI BOJHBI J1a3epa.
Ha6nronenue nuHeHvYaThIX CIIEKTPOB U3ITyUCHHSI.
Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi
Ha6nronenue muHeHYaToro CreKTpa.

Tema 3. Amomnoe sa0po

OKCHEpPUMEHTBI, JOKAa3bIBAIOIIME CIOKHOCTh CTpoeHus danpa. OTKpbITHE
paanoaktuBHOCTH. OnbiThl Pesepdopaa mo ompenesieHUIo cocTtaBa paJdOaKTUBHOTO
usnydenus. CBoicTBa anbda-, 6eTa-, ramma-u3nydeHus. BiusHue paguoakTHBHOCTH Ha
YKVBBIE OPTAHU3MBL.

OtkpeiTHE TpoTOHa U HeWTpoHa. Hykionnas wojaens siapa [eiizeHOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Tomnsl.

Anbda-pacnaa. DIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnana. I'amMMa-u3mydyeHue.
3aKOH paJuOAKTUBHOIO pacaia.

DHeprus CBA3M HYKJIOHOB B siipe. SAnepHbie cuibl. JledexT macchl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 sIEp.

SAnepubiit peakrop. Tepmosinepublil cunTe3. [IpoOiieMbl U EPCHIEKTUBBI SACPHON
DHEPreTUKH. JKOJOTHUECKNE ACTIEKTHI IAEPHON IHEPTETHUKMU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metoael  HaOMIOAEHUST U PETUCTPALMU  DJIEMEHTapHbIX  YacTHL.

dyHaaMeHTalIbHbIC B3aUMOJeHCTBUS. ENMHCTBO (M3MYECKON KapTUHBI MUPA.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHHWE: JO3UMETp, Kamepa
Buiibcona, siiepHbIi peakTop, aToMHast bomoa.
Jlemoncmpayuu

CUY€TUnK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomul

Nccnenoanue TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. JiieMeHTHI aCTPOHOMMY U ACTPOPU3UKHU

Otamnsbl pa3BUTHS aCTPOHOMMH. [IprKitanHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE
aCTPOHOMHH.

Bun 3Bé3nnoro He6a. Co3Be3nus, spKue 3BE3/IbI, INIAHETHI, UX BUANMOE JIBHUKEHUE.

CounHeuHas cucrema.

Counnrne. CosiHeYHas akTUBHOCTh. MIcTounuk sHeprun CoJiHIa U 3BE3/1. 3BE3 MBI, UX
OCHOBHBIE€ XapaKTEPUCTUKU. [[narpaMma «CreKTpaIbHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI
[JIAaBHOM MOCJIEA0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb) JIJIs 3BE3]] TJIaBHOU
MOCNIeI0BaTENbHOCTH. BHyTpeHHee ctpoenue 3BE34. (COBpEMEHHBIE NPEACTABICHUA
0 MPOUCXOXKACHUHU U 3BOIMOIMK COJHIA U 3BE3/1. DTaIlbl dKU3HU 3BE3]I.

Mueunsiii [yTe — Hama [Nanaktuka. [Tonoxenue u qeuxenue CosHia B ['anaktuke.
Tunel ranakTuk. PaguoranakTuky v KBa3apbl. UEpHbBIE IBIPHI B SIAPAX FAJIAKTHK.
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Bcenennas. Pacumpenue Bceenennoit. 3akon Xa066ma. Pazberanuwe rajaakTHk.
Teopus bonbmioro B3peiBa. PemkToBOE N3ITydEeHUE.

Macmrabnas ctpykrypa Beenennoit. MetaranakTuka.

Hepeméunnlie mpo0sieMbl aCTPOHOMUM.
Vuenuuecxue nabnooenus

HaGnronenuss HEBOOpPYKEHHBIM TIJ1a30M  C  HCMOJIB30BAHMEM KOMIIBIOTEPHBIX
MPUIOKEHUH JUIsl OTpEIeTICHUS MOJIOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/1st CEBEPHOr0 MOJIyIIaApUs U IPKUE 3BE3/IBI.

Ha6nronenus B reneckon Jlynsl, mianer, Maeuroro [TyTu.

O6o01maromee NOBTOpPEeHUE

Ponb ¢pu3uku u acTpOHOMHUH B SKOHOMHMUYECKOM, TEXHOJIOTMUYECKOM, COLMAIbHON U
ITHYECKON cdepax AeITeTbHOCTH YeNOBEKa, pPOoib U MeCTO (PU3MKU U acCTPOHOMHUU
B COBPEMEHHON HAYYHOW KapTUHE MHpA, POJIb (PU3NYECKOW TEOpUH B (OPMHPOBAHUU
IpEJICTaBICHUA O (U3NYECKON KapTUHE MHpa, MECTO (PU3MUECKONW KapTHUHBI MHpa
B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUIN O IPUPO/IE.

MesxknpeaMeTHbIe CBA3H

Nzyuenne kypca pusnuku 6a30Boro ypoBHs B 11 kitacce oCcyiiecTBisieTcs ¢ yuéToM
COJICPKATENIbHBIX MEKIIPEAMETHBIX CBSI3E€H ¢ KypcaMu MaTEMAaTHKU, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nowsimusi, CBSI3aHHBIE C HW3YYCHHEM METOJOB HAy4YHOTO
MIO3HAHMS: SBJICHUE, HAYYHBIN (akT, runores3a, u3nyeckas BeJIMUYUHA, 3aKOH, TCOPHS,
HaOJII0/ICHKE, SKCIIEPUMEHT, MOJICIUPOBAHKE, MOJICIIb, U3MEPEHHUE.

Mamemamuka: pellleHHE CUCTEMbl YpaBHEHUN, TPUTOHOMETpPUYECKHE (DYHKIUU:
CHHYC, KOCHHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPhl M HMX MNPOEKIHUM HA OCU KOOPAWHAT, CIIOKEHHUE BEKTOPOB, IMPOU3BOIHBIC
AJIEMEHTApPHBIX (YHKIUMH, IPU3HAKU MOJI00USI TPEYTOJbHUKOB, OMPEACIICHUE TIIOMIAIN
I0ckux puryp u oobEMa Te.

buonocus: rnexkrpudeckue SBJICHUS B )KUBOW MPUPOJIE, KoJieOaTeIbHBIC TBUKCHUS
B JKHMBOM MPUPOJE, ONTHUYECKHUE SIBJICHHUS B >KUBOM MPUPOJAE, ACUCTBUE paJaualU
HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsT CTPYKTYpa TBEPABIX TEIl,
MEXaHU3MbI 00pa30BaHUs KPUCTAIUIMUCCKON PEIIETKH, CIICKTPAIBHBIN aHATH3.

l'eocpaghusi: MarHUTHBIE TIOJIFOCA 3€MJIM, 3aJIe)KW MArHUTHBIX Py, PoTochEéMKa
36MHOM NOBEPXHOCTH, IPEACKA3AHUE 3EMIICTPSICEHUM.

Texunonocusa: JIWHUW  DIJIEKTpOIEpeNad, TEHEpPATOp IEePEeMEHHOro  TOKa,
AJIEKTPOIBUTATEIb, UHAYKIIMOHHAS T1€4b, pajap, paAuONpPUEMHUK, TEJIEBU30p, AHTECHHA,
tenedon, CBY-meub, NPOSKIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJHEYHas
Oatapes.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

OcBoenne ydeObHoro mpenvera «®Pus3mka» Ha YpPOBHE CPEAHETO OOIIETOo
obOpazoBanmsi (0a30BbIil ypOBEHB) JOHKHO OOCCIEYUTh TOCTHXKCHHE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIhTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pPE3yNbTaThl OCBOEHHUS Yy4yeOHOro mnpeamera «DPU3MKa» TOJKHBI
OTpakaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOYYarOIIMXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEH TMO3MIMEH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpHUEHTALIUMN, TO3UTUBHBIX BHYTPEHHUX YO€XKICHUN, COOTBETCTBYIOLIUX TPAIUIIUOHHBIM
LEHHOCTSIM POCCHIICKOr0 0O0IlecTBa, pacIIMPEHUE >KU3HEHHOTO OIbITa M OIbITa
JEATEIbHOCTH B IIPOLECCE PEANM3ALMH OCHOBHBIX HAIIPaBJICHUN BOCHUTATEIBHOU
JEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCTIUTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKOW MMO3HUITMH O0YJArOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTBA;

PUHATHE TPaIUIIMOHHBIX 00IIeYEeTIOBEUECKUX T'YMaHUCTUYECKUX U
JEMOKPATUIECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B HWHTEpPEcax TPa)kKTaHCKOTO
001IecTBa, y9acTBOBaTh B CaMOYIIPaBJIeHUH B 00pa30BaTeIbHON OpraHu3alliu;

YMEHHE B3aUMOJCHCTBOBATh C CONMAILHBIMU WHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIUSIMHA ¥ HA3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHOUW M BOJIOHTEPCKOU JEATCIbHOCTH,

2) 1aTPHOTHYECKOT0 BOCTIMTAHNS:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA,;
LICHHOCTHOE OTHOILIEHWE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKHU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYACHh HA MOPAIBHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTH YYEHOTO;

OCO3HaHMUE JTUYHOTO BKJIa/1a B TOCTPOEHUE YCTOMYMBOTO OYyAYLIErO;

4) 3¢TeTHYECKOI0 BOCIIMTAHUS
ACTETUYCCKOE OTHOIIICHHE K MHUPY, BKJIIOYas ICTETUKY HAYyYHOTO TBOPUYECTBA,
npucyiero GU3nYecKoil HayKe;
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S) Tpy10BOr0 BOCIIUTAHMSI:

MHTEpPEC K pa3iIuyYHbIM cepaM NnpodeccHoHaNbHON IEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3HKON M TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymytiei
npogeccuu 1 peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTbH M CITIOCOOHOCTH K 00pPa30BaHUIO U caMOOOpa30BaHUIO B 00JIacT GUMKU
Ha NPOTSKEHUN BCEH JKU3HU;

6) DK0JIOrHYeCKOr0 BOCITUTAHUSA

c(hOpMUPOBAHHOCTH SKOJIOTHMUECKOM KyJIbTYpbI, 0CO3HAHHE TTI00ATBHOTO XapaKkTepa
HKOJIOTHYECKUX MPOOIIeM;

IJTAHUPOBAHKUE U OCYLIECTBJIICHUE ICMCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHUS LIeJIEW YCTOMYMBOIO PA3BUTHS YEIOBEYECTBA;

Pacmmpenne omnbiTa AEATEIBHOCTA 3KOJOTMYECKOW HAIIPABICHHOCTH HAa OCHOBE
UMEIOLINXCS 3HAHUN 110 (PU3UKE;

7) HIEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA (PU3NUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAYyYHOW NI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
(GU3MKK  OCYIIECTBISATh  HPOEKTHYHD U HCCIENOBATENIbCKYIO  JIEATEIbHOCTD
WHIUBUIYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble Jlornueckue JaeiicTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATH MPOOJIEMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONpPEACIATD eI ACATEIbHOCTH, 33/1aBaTh ITApaMETPhl U KPUTEPUU UX JTOCTHIKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M IMPOTHBOPEYHUS B pacCMaTPHBACMBIX (PHU3HMUYCCKUX
SIBIICHUSIX

pa3pabarpiBaTh IUIAH pEIICHHs TPOOJIEMbI C Y4ETOM aHalu3a HMCEHOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIESITEIHLHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJILTATOB
1IEJISIM, OIICHUBATh PUCKH TTOCIIECTBUMN JIESITEIbHOCTH;

KOOPJAUHUPOBATh M BBIMOJHATH PA0OTY B YCIOBUSX PEATHHOTO, BUPTYAJIBLHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE IIPH PEIICHUH KU3HECHHBIX ITPOOJIEM.

ba3oBble nuccienoBare/ibCKHe 1eiiCTBUA:

BJa/JeTh HAyYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMH TIOHATUSMU M METOJaMH
(bu3nYecKoil HayKH;

BJa/IeTh HAaBBIKAMHU Y4YEOHO-MCCIIEOBATEIBCKON W TPOEKTHOW AEATEIHHOCTH
B 00sact (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
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METOJIOB pELICHUs 3a/1a4 (PU3NYECKOTO COAEPIKAHNS, IPUMEHEHUIO Pa3IMYHbIX METOJIOB
ITO3HAHUS;

BJIAJICTh BUJAMHM JACATEIBHOCTA MO TIOJY4YEHUIO HOBOTO 3HAHHWS, €ro
UHTEPIIpEeTalnY, TPeoOpPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYaIIUAX,
B TOM YHCJIE IPU CO3JaHUH YYE€OHBIX IPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISATH IPUYMHHO-CIICJCTBEHHBIE CBA3U U aKTYaJIU3UpPOBATh 3a/1a4y, BbIIBUIATh
TUIIOTE3Y €€ PelICHMs], HAXOAUTh apTYMEHTHI [l TOKA3aTEIbCTBA CBOUX YTBEPKIACHUN,
3a/1aBaTh [MAPAMETPHI U KPUTEPHUH PELLICHHUS;

aHAJIM3UPOBAaTh IOJIyYCHHBIC B XOJE PELICHUs 3aJa4d pe3yJIbTaTbl, KPUTHYECKU
OLICHMBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIOBUSAX;

CTaBUTh M  (OpPMYyJIMpOBaThb COOCTBEHHbIE 3aJauM B  00pa30BaTENIbHOM
JESTEIIbHOCTH, B TOM YHUCIIE IIPU U3YUEHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

yMETb [EPEHOCUTh 3HaHUSA 1O (u3MKe B  NPAKTHUECKYI0  00JacTb
KU3HEICATEIBHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEJIaraTh OPUTMHAJIBHBIE TOAXOABI U PELICHUS;

CTaBUTb MPOOJIEMBI U 33]1a4H, TONYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

Pab6ora ¢ undopmanueii:

BJIQJICTh HaBBIKAMU TMOJYy4YeHUs HHPOpMalUd (PU3UYECKOTO  COJEPKaHUS
U3 HWCTOYHHMKOB PA3HBIX THIIOB, CaMOCTOSATEIHFHO OCYIIECTBIATh ITOMCK, aHaJIH3,
CHUCTEMAaTH3aIMI0 M WHTEPIpETauio HWHGOPMAIMK Pa3IWIHBIX BUIOB H (Hopm
MIPE/ICTaBIICHNUS,

OIICHUBATh JIOCTOBEPHOCTH HH(OpPMAITUY;

HCITOJIB30BaTh CpPe/CTBA MH(GOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHI
B PCIICHUM KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M  OpPraHU3AIMOHHBIX 3a/a4
c coOmoaeHneM TpeOOBaHMM JProOHOMHUKH, TEXHHKH O€30MacHOCTH, THTHCHBI,
pecypcocOepeKeHrs, TPaBOBBIX M OJTHYECKHMX HOPM, HOPM HWH(OOPMAIMOHHON
0e3011aCHOCTH;

CO37aBaTh TEKCTHI (PU3UUYECKOTO COJACPKaHUS B Pa3IMUHBIX (hopmaTax ¢ yIETOM
Ha3HaueHUsS HMHQPOpPMALMU U LENEBOM ayJIUTOPHH, BBIOMpas ONTHUMAIbHYIO (QopMy
MPEICTABIICHUS ¥ BU3YATH3AIIUU.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIBbHBIC yqeﬁnble IlEﬁCTBI’IH:
OCYILIECTBIIATH OOIIEHUE HA ypOKaX (PU3UKU U BO BHE-YPOUHOU JI€SITEIHBHOCTH;
pacrio3HaBaTh NPEANOChUIKA KOH(MIUKTHBIX CUTYAllUd U CMATYATh KOH(DIIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOIBb30BAHUEM S3BIKOBBIX
CPEACTB;
MOHUMATh U UCIIOJIH30BaTh MIPEUMYIIIECTBA KOMaHIHOW U MHAUBUYJIbHOU paOOTHI;
BBIOMPATh TEMATUKY U METObl COBMECTHBIX JIEUCTBUH C yUETOM OOIIIUX UHTEPECOB,
Y BO3MOYKHOCTEMN KaXXJ0T'0 WIEHA KOJJIEKTUBA;
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OPUHUMATh L€ COBMECTHOM €SI TEIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATD
NENCTBUS MO €€ JOCTUKEHUIO: COCTABIISTH IIJIaH JEHCTBUN, pacTIpEAeISITh POJIA C YUETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHWBATh KAa4€CTBO CBOETO BKJIaJa M KaKIOTO yYaCTHHKA KOMAHIbI B OOIIHIA
pe3ynbTaT 1Mo pazpadboTaHHBIM KPUTEPUSIM;

npejjiaraTh  HOBBIE TPOEKTHI, OIEHHWBATh HUJEU C TO3UIUU HOBU3HBI,
OpUTHUHAIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYUIECTBJISATh O3UTUBHOE CTPATETUYECKOE MOBEJACHHUE B PA3JIMYHBIX CUTYAIMSIX,
MIPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUITHATHBHBIM.

PerynsitTuBHble yHHBepCaJbHble y4eOHbIe JeHCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBIIATh TO3HABATENbHYIO IESITEIIBHOCTD B 00J1aCTH (PU3UKU
U aCTPOHOMHUH, BBIABISTH HPOOJEMBI, CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE
3a/1a4u;

CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH PEUICHUs PACYETHBIX M KAa4eCTBEHHBIX 3a]1ad,
IUIaH BBIMOJHEHMSI MPaKTUYECKOW paboThl C y4€TOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPENIIOUTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

pacIMpATh PAMKH Y4€OHOT0 MpeaMETa Ha OCHOBE JIMYHBIX MPEIOYTEHHI;

JieNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €T0, OpaTh Ha c€0sl OTBETCTBEHHOCTh
3a pEILICHHE;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYAUIIMH B 00JacTU (PU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIa/I€Th HaBbIKaMH MO3HABATENIbHOM pedIeKCUH KaK OCO3HAHUS COBEPILIAEMBIX
JNEWCTBUM U MBICITUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHWM;

UCIOJIb30BaTh NMPUEMBI pedIEKCUU ISl OLICHKH CUTYallud, BIOOpa BEPHOIO
peuieHus;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS TI0 UX CHUXKEHUIO;

IIPUHUMATh MOTUBBI M ApTYMEHTBI IPYTUX IPH aHAIU3€E PE3YJIbTATOB IESITEIBHOCTH;

OpPUHUMATh Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI U ApTYMEHTHI JPYTUX NP aHAIHU3E PE3YIbTATOB AESTEIbHOCTH;

MpHU3HABaTh CBOE MPaBO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce TOCTHMKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHS IPOrPaMMBbI
no ¢u3uKe A YpPOBHA cpeaHero oOmero oOpa3oBaHus y  OOyYarommxcs
COBEPILEHCTBYETCS HMOIIMOHAIbHBIH UHTEJIEKT, IpeoIararIui
c(hOopMUPOBAHHOCTb:
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CaMOCO3HAHHs, BKJIIOYAIOIIETO CIOCOOHOCTh MHOHHMATh CBOE SMOIMOHAIBHOE
COCTOSIHHE, BUJICTh HAIIpaBJICHUs pa3BUTHS COOCTBEHHON SMOIIMOHAILHON cephl, ObITh
YBEpPEHHBIM B ceO¢;

CaMOpETYJIMPOBAHUSA, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEJICHHUE, CIIOCOOHOCTD aIallTUPOBATHCS K SMOIIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMHU, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKECHHUIO LU H
yCIieXy, ONTHMHU3M, HHUIIMATHUBHOCTb, YMEHHE JCHCTBOBATh, MCXOJAS M3 CBOMX
BO3MOKHOCTEH;

SMITATHM, BKIIIOYAIONIEH CHOCOOHOCTh ITOHMMAThL SMOIMOHAIBLHOE COCTOSHHE
JIPYTUX, YYUTHIBATh €r0 TPH OCYIIECTBICHWN OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPauMBaTh OTHOIICHUS
C APYTUMH JIFOJIbMU, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pemiaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kj1acce mpeaMeTHbIE pe3yibTaThl Ha 0Aa30BOM YpPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUaOIIUXCSI YMEHU:

JEMOHCTPUPOBaTh Ha IMpUMEpax poJib U MecTo (usuku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHpaA, B PA3BUTUA COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU NESITENBHOCTH JIIOJCH;

YUUTBIBATH  TPAHULBl NPUMEHEHUS  U3YYEHHBIX  (PU3NYECKUX  MOJCIIECH:
MaTepuajbHas TOYKa, MHEpLMaJbHAas cHCTeMa OTCYETa, aOCOIIOTHO TBEPIOE TeEIO,
UJICAIBHBIN Ta3, MOJEIW CTPOCHUS Ta30B, XKUJAKOCTEWM M TBEPABIX TEJ, TOUYCUHBINA
ANEKTPUUECKUH 3aps] IPpHU pelieHuu GU3HUECKUX 3a/1ay;

pacno3HaBaTth (puU3MUECKHe SBICHUS (TPOLECCh) M OOBSACHATH UX HA OCHOBE
3aKOHOB MEXAaHMKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHUs BELIECTBA H
IEKTPOAVMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE IPAMOJMHENHOE IBHKECHUE,
CBOOOJHOE MaJeHue TeJ, JBWKEHUE IO OKPYKHOCTH, HHEPIHs, B3aUMOJEHCTBUE
Ten, aup@ys3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE >KUJIKOCTEH U TBEPIBIX TeE,
u3MeHeHue oObéMa Tel Mpu HarpeBaHuu (OXJIAXKICHHM), TEIUIOBOE pPaBHOBECHE,
VCIIAPEHNE, KOHAEHCAIIMS, TJIaBJICHUE, KPUCTAJUIM3aLNsl, KUIIEHUE, BIIAXKHOCTh BO31yXa,
IIOBBILIICHUE JABJICHUA ras3a IIPU €ro HarpeBaHWM B 3aKPBITOM COCYZE, CBI3b MEXIY
rapaMeTpaMM COCTOSIHMS Ta3a B H30IPOLECCaX, JIEKTPU3ALMA TeEJl, B3aMMOJIECUCTBHE
3apsi0B;

OMUCHIBATh MEXAaHUYECKOE JBM)KCHHME, HCHOIb3ysl (PU3NYECKUE BEIUYUHBL
KOOpAMHATA, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUIIA, UMITYJIbC
Tena, KUHETUYeCKas »HEprus, NOTEHIMalbHAas DSHEpPrusi, MeXaHuueckas padoTa,
MEXaHUYEeCKasi MOIIHOCTh; IPU OMHCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKHUI CMBICH
UCIIOJIb3YEMbIX BEJMYMH, HMX OOO3HAYEHUS U E€IUHHUIIBI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C IPYTUMHU BEIUYMHAMM;
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ONMCBHIBATh U3YyUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUS, UCIIOJIb3YsI
¢dusznyecKkre BeIWYUHBIL: TaBIICHUE Ta3a, TEMIEpaTypa, CPEAHssI KHHETUYECKasi SHEPTUs
XAa0THYECKOrO0  JBMKEHHUS MOJIEKYJ, CpEOHEKBaJpaTU4YHasi CKOPOCTh  MOJIEKYJ,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, padoTa rasa, K03(pQUIMEHT MOJE3HOTO
JCHCTBHUS TEIJIOBOTO JBUTATENS; MPU OMHCAHUU MPABHIBHO TPAKTOBATh (PU3UUYECKUI
CMBICIT HCHOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W €JUHMIIBI, HAXOAUTh (OPMYJIbI,
CBSI3BIBAOILME JAHHYIO (PU3UUYECKYIO BEJIMUMHY C IPYTUMU BEJIUNYUHAM;

ONMCHIBATh M3YYCHHBIC DJJIEKTPUUYECKHE CBOWCTBA BELIECTBA U JJIEKTPUUYECKUE
ABJIEHUSI (IPOLECCHI), HUCHOIb3Ys (PU3MUECKHE BEIMYUHBL DJICKTPUUECKUN 3apsin,
AIIEKTPUYECKOE II0JI€, HAINPSHKEHHOCTh TOJIA, IMOTEHLHMAJ, Pa3HOCTh MOTEHIIHAJIOB;
[P OIMCAHUU MTPABUIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMbIX BETUUHH, UX
0003HAaYEeHNS M €IMHUIIBI, YKa3bIBaTh (POPMYJIIbI, CBSI3bIBAIOUINE JAHHYIO (DU3UUECKYIO
BEJIMYMHY C IPYTHUMH BEIMYNHAMY;

aHAJIM3UPOBATh (PU3UUECKUE MTPOLIECCHI U SIBICHUS, UCTIOIB3YS PU3NYECKUE 3aKOHbI
U OpUHIMIIBL: 3aKOH BcemupHoro tsarorenus, [, II m III 3axkoner HeroToHa, 3aKkoH
COXpPAaHEHUs MEXaHUYECKOW SHEPIHM, 3aKOH COXPAHEHUS HWMIIYJIbCA, IPUHIUI
CYNEpIO3UIMK CUJ, NPHUHIMI PABHONPABUS HHEPLUUAIBHBIX CHUCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BEUIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpeIHEl KHUHETUYECKOW SHEPIrUu TEIUIOBOIO JBMKEHMSI MOJIEKYJI € aOCOJIIOTHOM
TEMIIepaTypoil, MEPBbI 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAHEHHS 3JIEKTPUUYECKOrO
3apsga, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BbIPAKEHUE U YCIIOBUS (TPAHMIIBI, 00JIACTH) NPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE MPHUHLMIBI JEUCTBUS MalIMH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3iinyaTh YCIOBUS HMX OE€30MacCHOTO HCIOJIb30BAaHUS B IOBCEIHEBHOU
KU3HH;

BBIMOJIHATH SKCIIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3NUECKUX SIBICHUN U MPOLECCOB
C HUCIIOJNb30BAaHUEM MPAMBIX, U KOCBEHHBIX H3MEPEHHU, MpPU 3TOM (HOPMYIUPOBAThH
npobiieMy/3aady HW THUIOTE3y Y4eOHOro OKCIEPUMEHTa, COOHMpaTh yCTaHOBKY
U3 MPEAJIOKEHHOTO 000PYI0BaHHUSI, TPOBOJIUTH ONBIT U (DOPMYIUPOBATH BBIBOJIBI;

OCYUIECTBJISATh MPSMbIE U KOCBEHHBIE U3MEPEHHS (PU3UUECKUX BEITUYUH, IPU ITOM
BbIOHMpaTh ONTUMAJbHBIA CIHOCOO HM3MEpPEHMs] M MCIOJIb30BaThb HM3BECTHBIE METObI
OLIEHKH NOTPEIIHOCTEN N3MEPEHN;

MCCJIEI0BATh 3aBUCUMOCTH MEXAY (PU3NUECKUMHU BEIMYUHAMU C MCIOJIb30BAHUEM
OPSIMBIX M3MEPEHHH, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTAThI
MOJIY4YeHHOW 3aBUCHUMOCTU (PU3MUYECKUX BEJIMYMH B BHJE TaOMUIl U rpaduKoB, AeNaTh
BBIBOJIBI IO pe3yJbTaTaM UCCIEeI0BAHMUS;

co0roAaTh mpaBuiia 6€30MacHOro TPy/a MPH MPOBEACHNUN UCCIIEIOBAHUN B paMKax
y4eOHOT0 IKCIEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON M NPOEKTHOM JEesTEIbHOCTU
C UCTIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 0OOPYI0BAHMS;

pemarh pacy€THbIE 3aJaud C SBHO 3aJaHHON (U3UYECKON MOJAENBIO, HCHOIb3Ys
(bu3nYecKue 3aKOHbI U MPUHIUITBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4u BHIOUPATh

25



(Gu3NYECKyI0 MOJIENb, BBIACHATh (PU3UUECKHE BEIUYUHBI U (HOPMYIIbI, HEOOXOIUMbBIE
JUIs €€ peleHus], MPOBOIUTh PacYEThl M OLIEHUBATH PEATbHOCTD MOJIYYEHHOTO 3HAYCHHUS
(u3NYECKON BETNUNHBI;

pelarth KayeCTBEHHBIC 3aJauM: BBICTPAUBATH JIOTUYECKH HETPOTUBOPEUUBYIO
IENOYKY PACCY)XKJIEHHUH C OMOpod Ha W3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(uznueckue sIBICHMUS;

WCIIONIb30BaTh MpPH pEUICHHH Y4YEeOHBIX 3a/lad COBpEeMEHHbIe HH(OpPMAIMOHHBIC
TEXHOJOTMM JUIS TIOMCKAa, CTPYKTYpPUPOBAaHMs, WHTEPIPETALMU U TPEACTABICHUS
y4eOHOI ¥ HayYHO-IIOMYJISIpPHOW HH(POPMALMH, TIOJYYEHHON U3 pa3IMnYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIU3UPOBATH MOJy4yaeMyt0 HHPOPMAIHIO;

MPUBOIUTH TPUMEPHI BKJIaJa POCCHUUCKUX U 3apyOexHBIX YUEHBIX-(PHU3UKOB
B Pa3BUTHUE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B TOBCEAHEBHOM  IKU3HU
Ui obecrieyeHust 0e30MacHOCTU NpU OOpallleHHu C NpudopamMu U TEXHUUYECKUMHU
yCTpOMCTBaMM, [JIsl COXpPAHEHHsI 3JI0pPOBbS U COONIOAECHHUS HOPM 3KOJIOIMUECKOIo
NIOBEJICHUS B OKPYXKaloIllIen cpene;

paboTaTh B TPYMIE C BHIIOJHEHHUEM PA3IMYHBIX COLMATIBHBIX POJICH, TIIAHUPOBATh
paboTy TIpynmbl, paUUOHAIBHO pACIPEAENsATh OO0S3aHHOCTHM U  IUIAHUPOBATh
JIeSITEIbHOCTh B HECTAHJAPTHBIX CHUTYyallMsIX, aJeKBAaTHO OIICHMBATHh BKJIAJ KaXKIOTO
U3 YYaCTHUKOB TPYIIIHI B PEIICHNE pacCMaTPUBAEMON TIPOOIIEMBI.

K xoniny oOyuenuss B 11 kij1acce mpeaMeTHbIe pe3yibTaThl Ha 0Aa30BOM YpPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y O0YHAIOIIUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha TMpUMEpax poJib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHpaA, B PA3BUTUHA COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B MPAKTUYECKON JESITEIbHOCTH JIIOAECH, ILEJIOCTHOCTh WU E€IUHCTBO
(bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS! U3YYCHHBIX (DU3MYECKUX MOJIENICH: TOYCUHBIN
AIEKTPUUYECKUH 3apsl, JIyd CBETa, TOUEUHbIM NCTOYHUK CBETA, SiAEpHAs MOJENb aToOMa,
HYKJIOHHAs MOJIeJIb aTOMHOTO si/ipa NP pelieHrnr (PU3NUEeCcKuX 3aj1ay;

pacno3HaBaTh (pU3MYECKHE SBICHUS (IPOLECCh]) M OOBSICHATh MX HA OCHOBE
3aKOHOB JJICKTPOJAVMHAMUKH M KBAHTOBOM (DU3UKHU: DJIEKTPUYECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XHWMHUYECKOE, MArHUTHOE JEHCTBUS TOKA, B3aUMOJECUCTBHE
MarHuTOB, 3JEKTPOMarHUTHas WUHIAYKIIUS, TEMCTBUE MAarHUTHOTO IOJs Ha MPOBOJIHUK
C TOKOM ¥ JBIDKYIIMACS 3apsiji, DJEKTPOMAarHUTHBIC KOJeOaHWs W  BOJIHBI,
MPSIMOJIMHEMHOE PACTIPOCTPAHEHUE CBETA, OTPAKECHHE, MPEeIoMIIeHHEe, HHTep(epeHIns,
mudpakius U TOJAPU3ANMS CBETa, AUCHEpcHsl cBeTa, (OTOdNEKTpUdYeCKUid IPHEeKT
(boToaddexT), cBeToBOe AaBleHHE, BO3HUKHOBEHHE JMHEHUYATOrO CIIEKTpa aroma
BOJIOPO/Ia, €CTECTBEHHAsI U UICKYCCTBEHHAs paINOAKTUBHOCTb;
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ONUCHIBATh HW3YYEHHBIE CBOICTBAa BelleCTBA (DJIEKTPUUYECKHUE, MarHUTHBIE,
ONTHYECKHUE, DJIEKTPUUYECKYIO MPOBOJAUMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIC
ABJIEHUS (IIPOLECCHI), UCTIONB3YsI (PU3NUECKUE BEITUYMHBI: 3JIEKTPUUECKHUM 3apsii, CUia
TOKAa, OJJIEKTPUYECKOE HANPsUKEHHE, JJIEKTPUYECKOE CONPOTUBIIECHUE, PA3ZHOCTH
NOTEHIMAJIOB, 3JIEKTPOABUKYILAs CUila, paboTa TOKa, MHAYKIUS MarHUTHOTO IOJISL, CUjla
Awmnepa, cwia JlopeHua, WHAYKTMBHOCTb KaTYIIKH, JHEPIUs 3JICKTPUYECKOTO H
MarHUTHOTO IOJIEH, IEPUOJT U YacTOTa KoJeOaHUN B KOJIEOATEIbHOM KOHTYpE, 3aps U
CHJIa TOKa B TPOIECCe TapMOHUYECKHX DSJIEKTPOMArHUTHBIX KojeOaHu#, (PokycHoe
pacCTOSIHUE W OINTHYECKas Cuila JIMH3bI, IPU ONMCAHUM IIPAaBUJIBHO TPAKTOBATh
(bu3nYECKU CMBICT UCTIONB3YEMBIX BEJIIMYMH, UX 0003HAYCHUS U €IUHUIIBI, YKa3bIBaTh
(opMyJibl, CBA3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEIMUUHY C IPYTMMH BEJINYMHAMY;

OINUCHIBaTh U3yYEHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIIOIb3Ys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETA, YHEPTUS
U UMITYJIbC (POTOHA, IEPHO/] NTOJIypacIiaja, SHEPTUS CBSI3U AaTOMHBIX sIJIEp, IPU OTIMUCAaHUU
PaBUIBHO TPAKTOBATH (PU3HMUECKHUI CMBICI UCTIOIb3YEMBIX BEIUYHH, UX 0003HAUYECHUS U
€MHMIIBI, YKa3bIBaThb (POPMYJbl, CBS3BIBAIOIIME JaHHYIO (PU3NYECKYI0 BEIUYHUHY
C IpyTUMH BEJIMYMHAMU, BBIYUCIIATH 3HaUCHUE (PU3NUECKON BEJIMYHHBI;

aHAJIU3UPOBATh (PU3UUYECKHE MPOIIECCHI U SIBJIEHUS, UCIIOJIb3Ys (PU3NUYECKUE 3aKOHBI
Y NpUHIMIBL: 3aK0H OMa, 3aKOHBI ITOCJIEN0BATEIBHOTO U MMAPAIUIEIBHOTO COCAMHEHUS
IIPOBOJHUKOB, 3aKOH J[xoyns—J/leHna, 3aKOH AJIEKTPOMAarHUTHOM WHIYKIIMH, 3aKOH
NPSIMOJIMHEMHOTO PACIpPOCTPAHEHMS] CBETA, 3aKOHbl OTPAKEHUS CBETa, 3aKOHbI
IpEJOMJICHUSI CBETA, ypaBHEHHE ODWHIUTEHa i (oTord(dekTa, 3aKOH COXpPaHEHUs
DHEPryH, 3aKOH COXPAHEHMS HMITYJIbCa, 3aKOH COXPAHEHHUS JIIEKTPUUYECKOro 3apsja,
3aKOH COXPAHEHUsI MaCCOBOI'0 YUCIIA, TOCTYNAThl bopa, 3aKOH painoakTHBHOIO pacnaja,
OpU 3TOM pa3iuyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe
BBIPKEHUE U YCJIOBHS (TpaHULbL, 00J1aCTH) TPUMEHUMOCTH;

ONpeNeNsaTh HalpaBICHHE BEKTOpAa HMHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, cuiibl Ammnepa u cuisl JlopeHua;

CTPOUTh M ONHCHIBATH M300paKEHUE, CO3/1aBA€MOE TUIOCKHM 3€pKaJIOM, TOHKOM
JINH30M;

BBIMOJIHATH SKCIIEPUMEHTHI [0 UCCIIEOBAaHUIO (PU3NYECKUX SIBJICHUN U MPOLIECCOB
C HUCIOJIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX U3MEpPEHUW: MpU 3TOM (HOpMYyIHpPOBAThH
npoOsieMy/3ajady M TUNOTE3y Y4YE€OHOro OKCIEPUMEHTa, COOUpaTh YCTaHOBKY
U3 IPEIOAKEHHOTO 000pYI0BaHUs, POBOIUTH OMBIT U (DOPMYJIUPOBATH BHIBOBI;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, TIPU 3TOM
BBIOMPATh ONTHUMAJBHBIA CIMOCO0 HM3MEPEHUs W HCIMOJIb30BATh HM3BECTHBIE METObI
OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C HUCIOJIb30BAHUEM MPSIMBIX
U3MEpPEHU: TpPU HTOM KOHCTPYHMPOBaTh YCTaHOBKY, (DUKCHUPOBATh PE3YJIbTAThHI
MOJyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B BUJAE TaONMIl M TpadUKOB, JIeNaTh
BBIBOJIbI IO pE3yJbTaTaM UCCIEeI0BAHMUS;
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co0JroAaTh npaBuiia 0€30M1acHOro TpyAa MPH MPOBEIEHUHU UCCIEA0BAHNN B paMKax
y4e€0HOTO SKCIIEPUMEHTA, Y4eOHO-UCCIIEOBATEIbCKON M IMPOEKTHON NEATEIbHOCTU
C UCTIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOr0 000PYI0BaHMS;

pemarh pacyéTHbIE 3a7aud C SBHO 3aJaHHOW (PM3UYECKON MOJAEINBIO, UCHOIb3Ys
(¢u3nyecKkue 3aKOHbl M TNPUHIUIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/aydl BBIOMPATH
bu3nYECKyI0 MOIEIb, BBIACIITH (PU3NMUECKUE BETUYUHBI U (DOPMYIIbI, HEOOXOIUMBIE IS
€€ pelIeHMs], IPOBOJUTh PAaCUYEThl M OLICHUBATh PEaJbHOCTh IOJYYEHHOTO 3HAYEHUS
(U3UYECKON BEITMYNHEI;

pemiaTh KayeCTBEHHBIE 3aJlayd: BBICTPAUBATH JIOTUYECKHM HEMPOTHBOPEUUBYIO
LEMOYKY pacCyXJACHUIl ¢ ONMOpOM HAa H3YyYCHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS;

HCIIOJIb30BaTh IPU PEHICHUH Y4YEOHBIX 3a7a4 COBPEMEHHbIE WH(DOpPMALMOHHBIE
TEXHOJIOTUH JUIsl TIOWMCKA, CTPYKTYpHUPOBAHUS, HWHTEPIPETALUU M NPEICTABICHUS
y4e0HOI U HAyYHO-TIONYJIAPHON HH(DOPMAINH, TOITYYEHHOU U3 Pa3IMYHbIX HICTOYHUKOB,
KPUTUYECKU aHATM3UPOBATH MOIyYaeMyr0 HH(POPMALIHIO;

OOBACHATh NPHUHLMMBI JEUCTBHS MalIUH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3nnyaTh yCIOBUS UX O€30MaCHOTO MCIIOIb30BAHMS B TIOBCEAHEBHOM KU3HH;

OPUBOJUTH MPUMEPHl BKJIaJa POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-(DHU3UKOB
B Pa3BUTHE HAYKH, B 00BICHEHHE MPOLECCOB OKPYKAIOIIET0 MUPA, B pa3BUTUE TEXHUKU
1 TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B IMOBCEAHEBHON KU3HU
Uit obecriedeHus 0€30MacHOCTH MpU OOpalieHuu C NpUOOpaMH M TEXHUYECKUMU
yCTpoMCTBaMM, [JIsi COXpPAHEHHsI 3JI0pOBbS MU COOJIOJECHHUS HOPM 3KOJIOIMYECKOIo
MOBEICHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B IpyMII€ C BHIMOJIHEHUEM Pa3IMUHbIX COLMAIBHBIX POJICH, MIIaHUPOBATh
paboTy Tpynmbl, pPAMOHAIBHO pacCHpeAessTh OO0S3aHHOCTH W IUIAHUPOBATH
NEeSATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJEKBAaTHO OLICHUBATh BKJIAJ KaXJ0TrO
U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBaeMON TPOOIIEMBI.
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TEMATHYECKOE INIAHUPOBAHMUE!

denepanbhas paboyas mporpamma | @usuka. 10—11 knacesr (6a30Bbli ypOBEHB)

10 KJIACC
HaumenoBaunue
Ne KonnuectBo OCHOBHBIE BUIBI AEATEIHHOCTA
pa3/iesioB U TEM [IporpammHoOe conepxkanue
n/n 4acoB 00y4aromuxcs

y4eOHOro npeaMera

Pazgen 1. ®u3uka u MeTOAbI HAYYHOT0 IO3HAHUS

1.1 | ®usuka u meToasl 2 ®u3uka — HayKa 0 IpUPOJIE. N3yyeHnue HayyHbIX (3IMIUPUUECKUX U
HAy4YHOTI'O MIO3HAHUS Hay4Hble MeTO/IBI IO3HAHUS TEOPETHUYECKUX ) METOJI0B ITO3HAHHUS
OKPY’KAIOLIEro MUpPA. OKPY’KAIOIIEro MUPA.
Ponb 3xkcniepumenTa u Teopun OO0cyxaeHue rpaHul NPUMEHUMOCTH
B IPOLIECCE MO3HAHUS IPUPOJIBI. (U3NYECKUX 3aKOHOB U TEOPHIA.
DKCNEpUMEHT B (PU3HKE. PaboTa B rpyIire mo noaroToBKe
MopenupoBaHue pU3NYECKUX KOPOTKHUX COOOLIEHUI O POJIU U MECTE
SABJIEHUU U IpoueccoB. Hayunbie (GU3MKHN B HayKe U B MPAKTUYECKOM
runoresbl. PU3n4ecKue 3aKOHbI U JEATEIIbHOCTH JIFOACH.
TeopuHu. I paHULIbI MIPUMEHUMOCTH JleMOHCTpanys aHAJIOTOBBIX U
¢usnuecknx 3aKoHOB. [IpuHIUN U (GPOBBIX U3MEPUTEIBHBIX PUOOPOB,
COOTBETCTBHS. KOMITBIOTEPHBIX TaTYUKOB.
Ponb u mecTo Gpusuku OcBoeHne OCHOBHBIX TPUEMOB pabOThI
B (JOpPMHUPOBAHUHU COBPEMEHHOMN ¢ unudposoii 1aboparopueit o pusnke
Hay4YHOU KapTUHBI MUDA,
B [TPAKTUYECKOM JIESITENBHOCTH JIFOAEH
Hroro o pasgemny 2

! TIpu pa3zpabotke paGodell MporpaMMbl B TEMAaTHYECKOM TUIAHMPOBAHUH JOJDKHBI OBITh YUTEHBI BO3MOKHOCTH UCIIONB30BAHUS SJIEKTPOHHBIX (LU(PPOBHIX)

00pa30BaTeIbHBIX PECYPCOB, ABISIONINXCS YIeOHO-METOAMYECKUMHI MaTepHaIaMy, COAepKaHHEe KOTOPhIX COOTBETCTBYET 3aKOHOIATENLCTBY 00 00pa30BaHUH.
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Pa3nen 2. Mexanuka

2.1

Kunemaruka

MexaHnueckoe JBUXKEHHUE.
OTHOCHUTENTBHOCTh MEXAHUYECKOTO
nBwxkennsa. Cucrema oTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOpPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHUE MaTepHAIbHON TOUYKH,
UX MIPOEKIIMU HA OCH CUCTEMBI
koopauHat. CloxxeHue
MIEPEMEILICHUI U CI0KECHUE
CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
IPSAMOJIMHEWHOE JBUKECHUE.
['paduku 3aBUCUMOCTH KOOPMHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
NepEMEILICHHS] MaTEPUATbHON TOUKH
OT BPEMEHH.

CBo0OoHOE najieHue. Y CKopeHue
CBOOO/THOTO ITaJICHHS.
KpuBonuneniHoe 1BUKEHHUE.
JIBrKEeHHE MaTepUAIbHOM TOYKHU
10 OKPY>KHOCTH C TTIOCTOSTHHOM TI0
MOJIYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JINHEWHAsA CKOPOCTb.
[Tepuon 1 gactora oOparieHus.
[{eHTpOoCTpEMUTENIBHOE YCKOPEHHUE.
TexHuyeckue ycTponucTBa u

[IpoBeneHue SKCIEPUMEHTA: U3YyUCHHE
HEPABHOMEPHOTO JIBUKEHUS C LIEJIbIO
OMpeIeJICHUS] MTHOBEHHOW CKOPOCTH;
MCCIIEIOBAHUE COOTHOIIEHUS MEXKTY
MyTSMHU, IPOUJIEHHBIMU TEJIOM

3a MOCe0BaTEIbHbBIC PABHBIE
MIPOMEKYTKH BPEMEHU TIPU
PABHOYCKOPEHHOM JIBU>KCHUU

C HAYAJIbBHOW CKOPOCTBIO, PABHOU HYIIIO;
M3YUYCHUE IBUKEHUS IIapUKa B BI3KOU
YKUJIKOCTH; U3YUYEHUE JIBHXKCHUS TEa,
OpOIIEHHOTO TOPU30HTAIBHO.
OOBsiICHEHNE OCHOBHBIX MPUHITUIIOB
JIEVCTBHS TEXHUYECKUX YCTPOUCTB,
TaKuX KakK: CIIUJIOMETP, IEMHbIE U
pEMEHHBIE Nepelaur JBIKCHUS; U
YCIIOBHUH UX 0€3011aCHOTO
HCIIOJIb30BaHUs B MOBCETHEBHOM
KU3ZHHU.

Peliennie pacu€THbIX 3a7a4 C SIBHO
3QTAaHHOM (PU3HYECKON MOJCITBIO

C UCTIOJIb30BaHUEM OCHOBHBIX (POPMYII
KUHEMAaTHUKHU.

[TocTpoenune u ananu3 rpaduxoB
3aBUCUMOCTEH KHHEMATHYECKUX
BEJIMYMH OT BpEMEHU

JUJIS PABHOMEPHOTO
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IIPAKTUYECKOE IPUMEHEHHUE:
CIIUIOMETP, IBUKEHUE CHAPSIOB,
LIETIHBIE ¥ PEMEHHBIE NTEpeIaun

Y pPaBHOYCKOPEHHOTO IIPSIMOJINHEWHOT O
JBUKCHUS.

Pacnio3znaBanue pu3nueckux siBICHUN
B YUEOHBIX OIIBITAX U OKpYXKaroleu
JKA3HU: PABHOMEPHOE U
PABHOYCKOPEHHOE NPSMOJIMHENHOE
JBUKEHHE, CBOOOIHOE MaJICHUE Tel,
JBH>)KEHHUE TIO OKPYKHOCTH.

Onrcanne MEXaHUYECKOTO JBUKECHUS
C UCIIOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: KOOPJINHATA, ITyTh,
[IEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHE.
PaboTa B rpynmnax npu mjiaHupoOBaHUH,
IIPOBECHUH U UHTEPIPETALUN
PEe3yJbTaTOB OIBITOB U aHAJIN3E
JOTIOJTHUTENIBHBIX UCTOYHUKOB
uH(pOpMAIUHU TI0 TEME

2.2

Jlnnamuka

IIprHIMI OTHOCHUTEIBHOCTH
lNanunes. 1lepBpiit 3akoH HproToHAa.
NHepunaibHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunnun
CyIEepNO3uLINKU CUil. BTOpoii 3aKoH

HrroToHa m11st MatepuaibHON TOYKH.

Tpernii 3akoH Hprotona

JUTSI MAaTepUAIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHUS.
Cuna Tsoxectu. [lepBas
KOCMHYECKAasi CKOPOCTb.

CpaBHeHHE Macc B3aMMOJEHCTBYIOIIUX
TeN.

N3yuenne 3aBUCUMOCTH CHJIbL
yOpyrocTu oT AehopmMariii; CpaBHEHHUE
CUJI TPEHHS TIOKOSI, KAaUeHUs U
CKOJIbKEHHUSI.

OObsicHEHHE HEBECOMOCTH.
IIpoBenenue 3xcniepumMeHTa:
UCCIIEIOBAHUE 3aBUCUMOCTH CHUJI
YOPYTrOCTH, BOSHUKAIOIIUX B MPYKUHE
U pE3UHOBOM 00pa3sle, OT UX
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Cuina ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunbl Tpenus (moxos,
CKOJIb>KECHHUSI, KAUCHHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuia TpeHUs CKOJIbXKEHUS U Cujia
TpeHus nokos. Koappuuuenrt
TpeHus. Cuia COnpOTUBIICHUS
MIPU JBUKEHUM Teja B )KUIKOCTU
WJIM rase.

[ToctynarenbHOE U BpalllaTEIbHOE
JIBMYKEHUE a0COTIOTHO TBEPIOTO
Tena.

MOMEHT CHJTBI OTHOCUTEIBHO OCH
Bpamenus. [neqyo cumel. Y cioBus
paBHOBECUS TBEPAOTO TEA.
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE MPUMEHEHUE:
MOAIIUITHUKY, TBUKEHUE
MCKYCCTBEHHBIX CITYyTHHKOB

nedopManuiu; u3ydeHue JTBHKCHUS
Opycka 1o HaKJIOHHOM TIJIOCKOCTH;
HCCJICIOBAHNE YCIIOBUI PaBHOBECHS
TBEPAOTO TEJIa, UMEIOIIETO OCh
BpaIeHusI.

OOBsicHEHHE 0COOCHHOCTEM
PaBHOMEPHOTO M PAaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO JIBUXKEHUS,
CBOOOTHOTO ITaJICHUS T, TBHKCHUS
M0 OKPY>KHOCTU Ha OCHOBE 3aKOHOB
HproTona, 3aKk0Ha BCEMUPHOTO
TATOTCHHUS.

OOBsICHEHNE OCHOBHBIX MPUHITUIIOB
JEUCTBUSI TIOIIUITHUKOB U UX
MPAKTUYECKOTO IPUMCHCHHUSI.
OObsicHEeHUE IBUKEHUS UCKYCCTBEHHBIX
CITyTHHUKOB.

Pemenne pacu€THbIX 3a71a4 C SBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (GOpMyJ TUHAMUKH.

PacriosnaBanue Gpu3nyeckux ABJICHUIN
B Y4€OHBIX OTIBITAX M OKPYKAIOIEH
YKU3HH: UHEPIIUS, B3aUMOJICHCTBHE TE.
AHanu3 pU3NYECKUX MPOIECCOB U
SBJICHUH C UCTIOJIb30BAaHUEM 3aKOHOB U
MPUHITUTIOB: 3aKOH BCEMUPHOTO
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tarotenus, I, II u III 3akonsl HeroTOHA,
MIPUHIUII CYTIEPHO3ULIUU CHJI, IIPUHIAII
PaBHONIPABHOCTH MHEPIIUATIBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXpAaHEHUS B
MEXaHUKe

HNmiysibc MaTepuaibHON TOYKHU
(Tena), cucTeMbl MaTEpUATbHBIX

TOYEK. VIMIyJIbC CHIIBI U U3MEHEHUE
HMMITYJIbCA TeJIa. 3aKOH COXPAHEHUS
uMItysbca. PeakTuBHOE JBUKEHUE.

Pa6ora cuiel. MOIIHOCTD CHUIHI.
Kunernueckas sneprus
MaTepUAILHOU TOUKHU. Teopema
00 M3MEHEHUU KMHETUYECKOU
SHEPrHUH.

[TorenunanbHas SHEPTUSL.
[loTeHmanbHas SHEPTUA YIIPYTO
ne(opMUPOBAHHOM MPY>KUHBI.
[ToTeHmanbHas sHEprus Teia
BOJIM3M MOBEPXHOCTU 3EMIIH.
IloTeHnuanarHbIE U
HETOTEHIIUAIbHBIE CHITBI. CBSI3b
pabOThl HEMOTEHITUATBHBIX CHJI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI TeN. 3aKOH
COXPaHEHUSI MEXAaHUYECKOU
SHEPrHUH.

Yrpyrue u Heynpyrue

[IpoBeneHne FSKCIEPUMEHTA: U3YyUCHHE
a0COJIIOTHO HEYNPYToro yaapa

C IOMOIIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasSTHUKOB; UCCIICIOBAHUE
CBSI3U paOOTHI CUJIbI C UBMEHEHHEM
MEXaHUUYECKON IHEPTUH Tesa

Ha IpUMEpPE paCTHKEHUS PE3UHOBOTO
KIyTa.

Orenka aOCOIOTHBIX M OTHOCUTEBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYHUH.

Peuienne pacu€THbIX 33724 C SIBHO
3aIaHHOM (PU3UYECKON MOJAECIBIO

C HUCTOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 HopMyJ ITMHAMUKU U 3aKOHOB
COXpaHEHHS.

Pelienne kaueCTBEHHBIX 3a/1a4

C OIIOPOW HA U3YUYEHHBIE B Pa3ielie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3UYECKUe SIBICHUS.

Onucanue MEXaHUYECKOro ABUKEHUS C
UCITOJIb30BaHUEM (DM3MUECKUX BEITMIHH:
MMITYJIbC T€Ia, KHHETUYECKAS] DHEPT S,
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CTOJIKHOBEHHSI.

TexHuueckue yCTpoucTBa u
MPAKTUYECKOE MPUMEHCHHUE:
BOJIOMET, KOTIEP, MTPYKUHHBIN
MHUCTOJIET, IBUKEHUE PAKET

MOTEHIIUAJIbHAS SHEPTUs, MEXaHUYECKast
paboTa, MEXaHUYECKasi MOIIHOCTb.
AHann3 GU3NYECKUX MPOIECCOB U
SIBJICHUM C UCITOJIb30BaHUEM 3aKOHa
COXpaHEHMS] MEXaHUYECKOW SHEPTHUH,
3aKOHA COXPAHECHUS UMITYJIbCA.
OOBsiCHEHHE OCHOBHBIX MPUHIIUIIOB
JICUCTBUS 1 MPAKTUYECKOTO
MPUMEHECHUSI TEXHUYECKUX YCTPOICTB,
TaKUX KakK: BOJOMET, KOTIED,
MIPYKWHHBIN MUCTOJIET.

OOBbsicCHEHUE ABUKEHUS PAKET C ONOPOI
Ha W3y4YCHHbIC (PU3MUECKHE BEJIMUUHBI U
3aKOHBI MEXAaHUKHU.

Hcnonb30BaHue IpH MOATOTOBKE
COOOIIEHUM O TPUMEHEHUHU 3aKOHOB
MEXaHUKHU COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTUN JIJIsI
MOMCKA, CTPYKTYpUPOBAHHUS,
WHTEPHPETALNH U TIPECTABICHUS
nH(popMaIuu, KpUTUUECKUN aHau3
noJry4aemMoi nHpopMaIuu

[IpoBeneHre KOCBEHHBIX U3MEPEHU,
HUCCIEe0BaHNI 3aBUCUMOCTEN
(hU3UYECKUX BEJIMUMH, IIPOBEPKa
MPEJI0OKEHHBIX TUIIOTE3

Hroro no pazuneny

18
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Pasznen 3. MoJiekyasipaasi pu3nka M TepMOAMHAMHUKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUU

9

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH U UX ONBITHOE OOOCHOBAHHME.
BpoyHOBCKOE IBUKEHUE.
Huddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHIl BEIISCCTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEHN U TBEPABIX TEN U
00BbsSICHEHHE CBOMCTB BEIIIECTBA

Ha OCHOBE ITUX Mojeieli. Macca u
pa3mepsl MoJieKyJl. KonnuecTBo
BemiecTBa. [locTosiHHas ABoraspo.
TeroBoe paBHOBECHE.
Temnepatypa u €€ u3MepeHue.
[Tkama remneparyp Llenscust.
Mopenp uneajapbHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KHHETUYECKON
TEOPUHU UICATBLHOIO rasa.
AOcomroTHas TemMIiepaTypa Kak Mepa
CpEHEN KNHETUYECKON dHEPTUU
TEIUIOBOTO ABMXKEHUS YaCTHI] rasa.
[ITkama remneparyp KenbBuHna.
["a30BbI€ 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kitanenpona.

3akoH JlanbToHa. M3omporiecchl

IIpoBeneHue 3KCrEpUMEHTA:
ONpENIEJICHHE MACChl BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHH 00bEMa KOMHATHI, TaBIICHUS
U TEMIIEpaTyphl BO3AyXa B HEW;
HCCJIEIOBAHNE 3aBUCHMOCTH MEXIY
napameTpaMH COCTOSIHHS Pa3peKEeHHOro
rasa.

OneHka abCONIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHUN (PU3NIECKUX
BEJINYHH.

OOBbsicHEHNE OCHOBHBIX MPUHIUIIOB
JEHUCTBUI TEpMOMETpa U OapoMeTpa U
YCIIOBHUH UX O€3011aCHOTO
UCITIOJIb30BaHUS B TOBCETHEBHOM
KU3HH.

Pacnio3naBanue Gpuznyeckux siBICHUN

B yU€OHBIX ONBITAX U OKpYXKaromieu
KU3HU: TUPy3usi, O pOyHOBCKOE
JBUYKEHUE.

Onucanue TENIOBBIX ABICHUN

C UCTIOIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JIaBJICHUE Ta3a, TeMIlepaTypa,
CpEIHss] KHHETUYECKast SHEPIUs
Xa0TUYECKOTO JBUKEHUS MOJIEKYJI,
CpEIHEKBagpaTH4Has CKOPOCTh
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B UJICAIBHOM T'a3€ C MOCTOSIHHBIM
KOJIMYECTBOM BEIlIECTBA.
['padmyeckoe mpencraBieHue
M30IPOLIECCOB: U30TEPMA, H30X0Pa,
nzo0bapa.

TexHuueckue yCcTpoucTBa 1
MPaKTUYECKOE TPUMEHEHUE:
TEPMOMETp, OapoMeTp

MOJIEKYIL.
AHanu3 pU3NYeCKUx MporeccoB u
siBIICHUH ¢ ucnojiab3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOW SHEPTUH TETUIOBOTO
JBIDKEHUS MOJIEKYJT C a0COTFOTHOU
TEMIIEPaTypPOH.

Pemienne pacu€THbIX 33724 C SIBHO
3aIaHHON (PU3HYECKON MOJAEIBIO

C HCIO0JIb30BAHHEM OCHOBHBIX
nosioxxeHuit MKT, 3akoHOB 1 popmyn
MOJIEKYJIAPHOUN (PU3HKHU.

PaGoTa B rpynmax mnpu miaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
pPE3YyIbTATOB OIBITOB U aHAJIN3E
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB
uH(pOpMAIUHU TI0 TeME

3.2

OCHOBBI
TEPMOTUHAMUKHN

10

TepmoanHaMuueckasl CUCTeMa.
BuyTpeHnHss sHeprus
TEPMOJNHAMUYECKON CUCTEMBI U
CIOCOOBI €€ N3MEHEHMUS.
KommuecTBo TermmoTs! 1 padbora.
BuyTpeHHss sHEprug 0JHOATOMHOTO
HUJeaJIbHOro ra3a. Buabl
TEIUIONEePEIaun: TEMIOTPOBOIHOCTb,
KOHBEKLMNS, U3IyUYCHHUE. Y eTbHAs
TEIIOEMKOCTh BEIIICCTBA.

IIpoBeneHne 3KCIIEpUMEHTA: U3MEPEHUE
YAENBHON TENMIOEMKOCTH BEIIECTBA.
OrieHka aOCOFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEpeHUN (PU3NIECKUX
BEJIMYMH.

N3yuenue Mojesneit mapoBoit TypOWHBI,
JIBUTATENI BHYTPEHHETO CTOPaHus,
PEAKTUBHOIO JIBUTATEIIA.

OObsiCHEHUE PUHITATIOB ACHCTBUS U
yCIIOBUI 0€30I1aCHOT0 UCTIOIb30BaHUS
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KonuuecTBO TEIJIOTHI

IIpH TEIUIoNEepeaaye.

[TonsTre 06 agnabaTHOM MpoIecce.
IlepBblii 3aKOH TEPMOJVHAMUKH.
[IprimMeHeHue 1epBoro 3aKOHa
TEPMOJUHAMUKHU K U30MPOIECCAM.
I'paduueckas nHTEpIIpETALIUS
paboThI raza.

Bropoli 3ak0H TepMOJMHAMUKH.
HeoGpaTumMocTs npoiieccoB

B IIPUPOJIE.

TennoBbie MalvHbI. [IpuHIUIIBI
JIEHCTBUS TCIUIOBBIX MAIIIMH.
[IpeobpazoBanms SHEPTUU

B TCIUIOBBIX MaIlIMHAX.
KoaddumueHT nose3Horo 1eMcTBus
TEIUIOBOM MaIIWHEI.

Hukn Kapuo u ero koappuuueHt
MOJIC3HOT'O JICHCTBUSL.
DKOJIOTHYECKHUE TPOOIEMbI
TEIJIOPHEPTETUKHU.

TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHECHUE:
JIBUTaTellb BHYTPEHHETO CrOpaHusl,
OBITOBOM XOJIOJMILHHUK,
KOHJAUIMOHED

B ITIOBCETHEBHOM >KM3HU JBUTATEIIS
BHYTPEHHETO CTOpaHUsi, OBITOBOTO
XOJIOIUIIbHUKA, KOHJIULIHOHEPA.
Onucanue CBOMCTB TN U TEIJIOBBIX
SIBJICHUM C UCIIOJIb30BAaHUEM
bu3MYecKuX BETUYHH: JIaBJICHUE T'a3a,
TeMmrepaTypa, KOJIMYeCTBO TEIUIOTHI,
BHYTpPEHHSIS1 SHEprus, paboTa rasa.
Pemiennie pacu€THbBIX 33714 C SIBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C HCTI0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 GOpMyJT MOJIEKYJISIpHOU (PU3UKH U
TEPMOJUHAMUKH.

Perienne kauyeCTBEHHBIX 3a/1a4

C OMOPOM Ha U3YYEHHBIE B pa3jiene
«MonekynspHas pusnka u
TEPMOJMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKUE
SIBJICHUSL.

PaboTa B rpynmnax npu aHaiause
JIOTIOJTHUTEJIbHBIX HCTOYHUKOB
uH(pOpMaIUKU IO TEME
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3.3

ArperarHbie
COCTOSIHUS BEILIECTBA.
da30BbIE MEPEXO/IbI

[TapooOpa3oBaHue U KOHCHCAIIMS.
Hcnapenue u kuneHue.
AOCOIIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTH BO3yXa. HachlleHHBbIH
nap. Y ieiapHas Tersiora
mapooOpa3oBaHusl. 3aBUCUMOCTD
TEMIEPATypbl KUIIEHUS OT JaBJICHUS.
TBépnoe Teno. Kpucraimmueckue n
amop(HbIe Tena. AHU30TPONUS
CBOMCTB KpucTaioB. Kuakue
kpuctajuibl. COBpeMEHHBIE
matepuaibl. [naBnenue u
KpUCTAJUIM3alus. Y elibHas TeIIoTa
iasienus. Cyomumanus.
YpaBHeHUE TEIIOBOTO OajaHca.
TexHuueckue ycTpoucTsa u
IPAaKTHYECKOE MPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH
TIOJTyYEHUS] COBPEMEHHBIX
MaTepuasoB, B TOM YHCIE
HaHOMAaTEpHAJIOB,

¥ HAHOTEXHOJIOTUHU

[IpoBeneHne 3KCIIEpUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3yXa.
Onenka abCOMIOTHBIX U OTHOCHTEIIHbHBIX
MOTPEIIHOCTEN U3MEpEeHUN (HU3MUECKUX
BCJIUYHH.

N3yueHune CBOMCTB HACBIIIEHHBIX
1apoB, Coco00B U3MEPEHHUS
BJIA)KHOCTH

HaOmronenue kunenus npu
MOHMYKEHHOM JIaBJICHUM, HAarPEBaHUS

Y TUJIABJICHUS] KPUCTAJUTMYECKOTO
BCILIECTRBA.

OOBsiCHEHUE IPUHIUIIOB JICUCTBUS U
yCJI0BUM 0€30MaCHOT0 UCIIOIb30BaHUS

B MOBCEIHEBHOM JKM3HU TUTPOMET)A,
MICUXPOMETPA, KaJopuMeTpa.

N3ydeHne TEXHOJIOTUHN NOITYyYEHNUS
COBPEMEHHBIX MAaT€pUaIoOB, B TOM YUCJTIC
HAaHOMATEPUAJIOB.

Pemenue pacu€THBIX 3a7a4 C IBHO
3aIaHHOM (PU3UYECKON MOJCIBIO

C HUCMOJIb30BAaHUEM YPABHEHUS
TEIIOBOI'O OaJiaHca.

Pemenne xauecTBEHHBIX 33724

C OIIOPOM Ha U3YYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PHU3UICCKHE
SIBJICHUS 110 TEME.
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Pacnio3naBanue Gpuznyeckux siBJICHUN
B YU4E€OHBIX OMBITAX U OKPYXKarolen
KU3HU: Tepopmanust TBEPABIX Tell,
HarpeBaHUe U OXJIAKJIEHUE Tel,
W3MEHEHHUE arperaTHbIX COCTOSTHUHN
BEIIECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
bu3uKH.

Hcnonb3zoBanne MHPOPMaIIMOHHBIX
TEXHOJIOTHH JIJISl IOMCKA,
CTPYKTYPHUPOBAHWSI, HHTEPIIPETAITIHU U
MIpPEICTaBICHUS] HHPOPMAIIUA TTPU
MOJATOTOBKE COOOIICHUI O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJIMHAMHKHU B TEXHUKE

U TEXHOJIOTHUSIX

Hroro no pazneny 24
Pasznen 4. JiekTpoauHaMUKA
4.1 | DnekrpocraTuka 10 DnekTpuzanus Tei. dnekTpuueckuid | [IpoBeneHue skcrepuMenTa: u3MepeHue

3apsa. JlBa BUIa SIIEKTPUUECKUX
3apsaoB. [IpoBogHuKY,
TUBJIEKTPUKHU U TTOITYIIPOBOJHUKH.
3aKOH COXpaHEHHUS DIIEKTPHUUECKOTO
3apsaa.

B3anmoneiicTBue 3apsioB. 3aKoH
Kynona. ToueuHbIl 35IeKTpUYECKHN
3apsAl. DIEKTPUUYECKOE MOJIE.

AJIEKTPOEMKOCTH KOHJIEHCATOPA.
OrneHka aOCOMIOTHBIX 1 OTHOCUTEIbHBIX
MOTPEUIHOCTEN U3MepeHU (PU3NIECKUX
BEJIMYHH.

N3yuyenue npuHUKUNOB JCUCTBUSA
3JIEKTPOCKOIIA, SJICKTPOMETPA,
KOHJIEHCATOpA.

N3yuenune npruHUUIIOB IEUCTBUSA
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HanpskEHHOCTB AJIEKTPUYECKOTO
noJist. [IpuHIuMn cynepno3uuuu
3JIEKTPUYECKUX Toseu. Jlunnuu
HANPSHKEHHOCTU 3JIEKTPUYECKOTO
TIOJIS.

Pabota cui 31eKTpoCcTaTuuecKoro
nons. [lorennuman. PazHocts
noteHuuanoB. [IpoBogHuky n
JADIICKTPUKH B
3JIEKTPOCTATUYECKOM MOJIE.
JlnanexTpruyeckas IpOHULIAEMOCTb.
DnekTpoémkocTb. Konnencarop.
DIIEKTPOEMKOCTD INIOCKOTO
KOHJIEHCAaTopa. DHEPrus
3apsHKEHHOTO KOHJIEHCATOPA.
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE TPUMEHECHHUE:!
3JIEKTPOCKOII, SJIEKTPOMETD,
3JIEKTPOCTATUYECKAsl 3allINTa,
3a3eMJICHUE AIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMTMPOBAJIbHBIN
armapar, CTpyMHbIN IIPUHTED

U YCJIOBUI 0€30MacHOr0 MPUMEHEHUS

B MIPaKTUYECKOM KU3HU,
KOIKMPOBAJIBHOTO anmnapara, CTpyHHOTO
MpUHTEpA.

PaccmoTpenue pusnyeckux OCHOBaHUM
AIEKTPOCTATUYECKOM 3alIUTHI U
3a3eMJICHUS DJIEKTPOIIPHUOOPOB.
Pemenue pacu€THpIX 3a71a4 C IBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOPMYJ DIEKTPOCTATUKH.

Pemenne kauyecTBEHHBIX 33]1a4

C ONOPOW HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHE
SIBJICHUSI DJIEKTPOCTATHKHU.
Pacnio3naBanue Gpuznyeckux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKaIoIIen
KU3HU: DJICKTPU3ALINS TEl,
B3aUMOJICHCTBUE 3apsI10B U OOBSICHEHUE
WX Ha OCHOBE 3aKOHOB U (hOpPMYJT
ANEKTPOCTATUKH.

Onucanue 3y4eHHbIX CBOMCTB
BEILECTBA U DJIEKTPUUECKUX SIBJICHUI

C UCIIOJIb30BAHUEM (PU3UUECKHUX
BEJIMYMH: 3JIEKTPUUYECKUM 3apsif,
HaIpsKEHHOCTD 3JIEKTPUYECKOTO OIS,
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MOTEHIIMAJ, Pa3HOCTh NOTEHIIMAJIOB,
AIIEKTPOEMKOCTb.

AHann3 GU3nYecKuX MpoIEecCOB U
SBJICHUU C UCIIOJIb30BaHUEM
(bu3MYECKUX 3aKOHOB: 3aKOHA
COXPAHEHUS JEKTPUUECKOTO 3apsija,
3akoHa Kymona.

PaboTa B rpynnax npu aHaiuse
JIOTIOJTHUTEIbHBIX HCTOUHHUKOB
MH(pOpPMaIMU U IOJITOTOBKE COOOLIECHUI
O IIPOSIBIICHUH 3aKOHOB 3JIEKTPOCTATHKHU
B OKpY>KaIoIIeH KU3HU U IPUMEHEHUU
UX B TEXHUKE

4.2

IlocTostHHBII

DIEKTPUYECKUH TOK.

TokH B pa3inM4HbIX
cpenax

12

DJIEKTPUYECKUM TOK. Y CIIOBUSA
CYIIECTBOBAHUS DJICKTPUUECKOTO
toka. Mctounuku Toka. Cuja Toka.
ITocTOSIHHBIN TOK.

Hanpsixenue.

3akoH OMa JiJ1g yyacTKa LeMHu.
DJIEKTPHUUECKOE CONTPOTUBIICHUE.
VY 1enbHOE CONIPOTUBIIEHUE
BenlecTBa. [locinenoBarensHoe,
napajjieabHOe, CMEIIaHHOE
COEMHEHNE MPOBOIHUKOB.
PaboTa s1eKkTpuiecKoro Toka.
3akoH /[>xoyns—JIeniia. MommHoCTh
AIEKTPUYECKOTO TOKA.

IIpoBeneHne dKCIIEpUMEHTA: U3yYEHUE
CMEILIAHHOTI'O COEIMHEHUS PE3UCTOPOB;
m3mepenue DJ1C ncroyHmka ToKa u ero
BHYTPEHHETO CONPOTHUBIICHMUS;
HaOJII0JICHHE DJICKTPOJIU3a.

OneHka aOCONIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEpEHUN (HU3NIECKUX
BEJIUYMH.

OObsicHEeHUE IPUHLIUIIOB ACUCTBUS U
yCIIOBUI 0€301acHOr0 MPUMEHEHHUS
aMIIEpMETPa, BOJIBTMETPA, PEOCTATA,
MCTOYHHUKOB TOKa,
AIEKTPOHArPEBATEIbHBIX U
AJIEKTPOOCBETUTEIBHBIX MPUOOPOB,
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DNEKTPOABIKYIIAs CUIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

JUISL TIOJTHOU (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
3aMbIKaHHE.

DJIEKTPOHHAS TPOBOAUMOCTh
TBEPJIBIX METAJIOB. 3aBUCUMOCTD
CONIPOTUBJICHUSI METAJIJIOB

OT TeMIIEPaTypHI.
CBepXnpoBOJIUMOCTb.
DIIEKTPUYECKUN TOK B BAKyyMe.
CBoICTBA AIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAs U
pUMecHasi IPOBOIUMOCTh
MOJIyHIpPOBOAHUKOB. CBOMCTBA
p—h-miepexoza.
[ToympoBOTHUKOBBIE TPUOOPHI.
DJIEKTPUYECKUM TOK B pacTBOpPaX U
pacriaBax 3JeKTPOJIUTOB.

DIIEKTPOIUTHYECKAS TUCCOLINAITHS.

DIIEKTPOIIH3.
DJIEKTPUYECKUM TOK B ras3ax.
CaMOCTOSTENbHBIN U
HECAMOCTOSTEIIbHBIN pa3psl.
Mounus. [1na3ma.
TexHuyecKne yCTpoOruCTBA U

TEPMOMETPA CONTPOTUBIIEHUS,
BAKyyMHOTO JI10/ia, TEPMUCTOPOB U
(hOTOpPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JINOJ0B, TAIIbBAHUKHU.

Pemienne pacu€THbIX 3a7a4 C IBHO
3aJIaHHON (M3HYECKON MOICITHIO

C HCIO0JIb30BAaHHEM OCHOBHBIX 3aKOHOB
u hpopmyn Tembl «IlocTossHHBIN
ANEKTPUYECKUHN TOK.

Pacno3naBanue puznyeckux siBICHUN
B YYEOHBIX ONBITaX U OKPYKAIOIIEH
YKU3HU: JIEKTPUYECKAs POBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MAarHUTHOE JECUCTBUS TOKA.

AHaJN3 ANEKTPUUYECKUX SIBJICHUN U
MIPOIIECCOB B IIEMSIX MOCTOSTHHOT'O TOKA
C UCIMOJIb30BaHNUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEpPHOCTHU
MOCJIEIOBATEIBLHOTO U MAPAJIIETBHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyns-Jlenna.

Onucanue u3y4yeHHbIX CBONCTB
BEILIECTB U JIEKTPUUECKUX SIBJIICHUI

C MCMOJIb30BaHNEM (U3HUECKUX
BEJIMYUH: SJIEKTPUUECKUN 3apsiji, CUIIa
TOKa, AJICKTPUUYECKOE HAIIPSHKEHUE,
ANEKTPUUYECKOE COMIPOTUBIICHHUE,
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NpaKkTUYEeCKOe MPUMEHEHHE!
amIepMeTp, BOJIbTMETP, PEOCTar,
MCTOYHUKHU TOKA,
AJIEKTPOHArpEBATENbHbBIE PUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIH MO/, TEPMUCTOPHI U
(bOoTOpPE3UCTOPHI,
HOJTyTIPOBOJHUKOBBIN AHOJ,
rajJbBaHUKa

pa3HocTh noTeHnmalnos, DJIC, pabota
TOKa, MOIITHOCTh TOKa.

Ncnonb3oBanre nHOOPMaIIMOHHBIX
TEXHOJIOTHH JIJISl IOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU U
npejcTaBiieHus] THGOPMaIIUK MPU
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHU
3aKOHOB IMOCTOSTHHOT'O TOKA B TCXHUKE U
TEXHOJIOTHSX

Hroro no pazneny 22
PezepBHOE Bpems 2
OBILEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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11 KJIACC

Hanmenosanue

No KommuectBo OCHOBHEIE BUIBI 1€ITEILHOCTHA
pa3/iesioB U TEM [IporpammHoOe conepxkanue

n/n 4acoB 00yJaromuxcs

y4eOHOro npeaMera
Pasznen 1. DiekTpoauHaMuKa
1.1 | MaraurtHoe moJie. 11 ITocTossHHBIE MATHUTHI. [IpoBeneHue FIKCIEPUMEHTA: U3yUYCHHE

DJIEKTPOMAarHuTHAs
UHTYKIUS

B3anmoaeiicTBrEe MOCTOSHHBIX
MarHuToB. MarauTHoE moJe.
BekTop MaraHuTHOM UHAYKLIWH.
[IpyHIMT Cynieprno3uuun
MarHMTHBIX IToaen. JInaun
MarHuTHOW MHAyKIuu. Kaptuna
JIMHUA MarHUTHOW UHIYKIIUH MOJIS
IMOCTOSIHHBIX MarHUTOB.
MarnutHo€ 1oJ1€ MPOBOJHUKA

¢ TokoM. KapTrHa TuHUNA UHIYKIUU
MarHuTHOTO MOJIS JJIMHHOTO
MPSMOTO MTPOBOJITHUKA U 3aMKHYTOI'O
KOJIBIIEBOTO TPOBOAHUKA, KAaTYIIIKH
¢ TokoMm. OnbIT DpcTeaa.
B3aumopericTBre MPOBOIHUKOB

C TOKOM.

Cuiia Amnepa, e€ MoJlyJb U
HanpaBJICHHE.

Cuna Jlopenna, €€ MOayib 1
HanpasJieHue. J{BrKeHue
3apsKEHHOUN YaCTULIBI

MAarHATHOTO IOJIS KaTYIIKH C TOKOM;
HCCIIEJOBAHUE JEUCTBUS ITIOCTOSTHHOIO
MarHuTa Ha paMKy C TOKOM;
VCCIICIOBAHUE SIBJICHUS
AIEKTPOMATHUTHON MHIYKIIHH.

OneHka abCOJIFOTHBIX U OTHOCHTEIIbHBIX
MOTPENTHOCTEN U3MEPEeHU (PU3NIECKUX
BEJINYHH.

OOBbscHEHUE IPUHIUIIOB JEHCTBUS U
yclIoBU# 0€301acHOr0 MPUMEHEHHUS
MOCTOSIHHBIX MArHUTOB,
AIEKTPOMArHuTOB, DJIEKTPOABUTATENS,
YCKOPUTEJIEH AJIEMEHTAPHBIX YaCTHLI,
VHIYKIIMOHHOW IEYH.

Pemenune pacu€THeIX 3a1a4

Ha MpUMeHeHne (POpPMYI TEMBI
«MarnuTtHoe nojue. DIeKTPOMarHuTHas
WUHIYKIUS.

Pemienne kayecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE
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B OJTHOPOJHOM MATrHUTHOM IOJIE.
Pa6oTa cuitel Jloperra.

SIBiieHMe 3MEKTPOMArHUTHOM
uHaykuuu. IloTok BexTopa
MAarHUTHOW MHIYKIIHH.
DNEeKTPOABMKYLIAs CUIIA MHIYKIUU.
3aKOH JIEKTPOMarHuTHON
nHaykuuu apanes.

BuxpeBoe 3J1eKTprUIecKoe NoJIe.
DNeKTpOABMKYLIAas CHJIa UHAYKIINH
B IIPOBOJIHUKE, IBHIKYILIEMCS
ITOCTYNATEIbHO B OAHOPOJHOM
MarHuTHOM IOJI€.

[IpaBuiio Jlenna.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHAYKIMH. DJIEKTPOABIKYIIAs
CHJIa CAMOUHYKIHUU.

DHeprusi MarHUTHOT'O TOJIS KaTyIIKN
C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
TexHuuyeckue ycTponucTsa u
MPaKTUYECKOE MPUMEHEHUE:
MOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMATHUTHI,
ANEKTPOABUTATEND, YCKOPUTEIN
AJIEMEHTAapHBIX YaCTHII,
WHIYKIMOHHAS eYb

SIBIICHHS TeMbI « MarHUTHOE I0JIC.
DNEeKTpOMAarHUTHAsI UHTYKIIHS.
OrnpenesieHue HAIIPaBJICHUS BEKTOPA
MHIYKIIUM MAarHATHOTO TOJIs
MIPOBOJIHUKA C TOKOM, CHJIBI AMIIepa
u cuiel JlopeHna.

Pacno3naBanue pu3M4eCKUX SBJICHUM
B YUCOHBIX OIBITaX M OKPYXKAIOIICH
YKU3HHU: B3aUMOJICHCTBUE MAarHUTOB,
AIIEKTPOMArHUTHAsI HHAYKIUS,
JICNCTBHE MarHUTHOTO IOJIS Ha
MPOBOJAHUK C TOKOM M JIBUKYIIIHICS
3aps.

AHau3 3JIEKTPOMarHUTHBIX SIBJICHUN
C HUCIIOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHOM WHIYKIIUH.
OnucaHue U3y4eHHBIX CBOMCTB
BEIIECTB U AJIEKTPOMArHUTHBIX
SIBIICHUI C MCIIOJIb30BaHUEM
(U3UYECKUX BEITMYMH: MHIYKITHS
MarHUTHOIO MOJIsl, cujia AMnepa, cuiia
Jlopeniia, THAYKTUBHOCTh KaTyIKH,
SHEPTHUsl JIEKTPUUECKOTO0 U MATHUTHOTO
oJIeu

Hroro no pazneny

11
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Pa3nen 2. Kojie0anus 1 BOJTHBI

2.1

MexaHudeckKue u
AJIEKTPOMATrHUTHBIE
KOJIcOaHus

KonebarenbHas cucrema.
CBoOO/IHbIE MEXaHUYECKUE
kojebanus. ['apmonnyeckue
kosnebanwus. [lepuon, yactora,
aMIUTUTya U (pa3a Kosre0aHui.
[IpyXVHHBIN MASITHUK.
MareMaTn4yeckuii MasTHUK.
YpaBHEHHE TapMOHUYECKHUX
KoJiebanuil. [IpeBpaiiienue sHeprun
MIPY TAPMOHUYECKUX KOJICOAHUSX.
Koneb6atenbHblit KOHTYP.
CB0OOOIHBIE PTIEKTPOMATHUTHBIE
KO0JIeOaHUs B UACaAITLHOM
K0JIe0aTeIbHOM KOHTYpE. AHaIOrus
MEXy MEXaHUYECKUMU U

QJICKTPOMAariuTHBIMHU KoJeOaHHUSIMU.

®opmyna ToMcoHa. 3aKOH
COXPAHEHUS YIHEPTUH B UCATHHOM
KoJ1e0aTeIbHOM KOHTYpE.
[Ipencrasienue 0 3aTyXarOMKUX
KoJeOanusaX. BeiHyX1eHHBIE
MEXaHU4EeCKre KoaeOaHus.
Pe3onanc. BeiHyX1eHHbIE
AJIEKTPOMArHUTHBIC KOJICOAHMUSI.
ITepeMeHHBIN TOK.

CuHycouaIbHBIN IEPEMEHHBIN TOK.

HccnenoBanue napaMeTpoB
KoJie0aTeIbHON CUCTEMBI — ITEpUOo/Ia,
YaCTOThI, AMIUTUTY/IbI U (ha3bl
Kosie0aHul (MIPYXKUHHBIA W/ UIH
MaTeMaTHYECKUN MasSTHUK).
HaOmnronenue 3atyxaromux KojieOaHu.
HccnenoBanrie CBOMCTB BBIHYKICHHBIX
KoJ1eOaHHuii.

HaOmronenue pezoHanca.

IIpoBeneHUE SKCIIEPUMEHTA!
HCCIIEIOBAaHNUE 3aBUCUMOCTH MEPUO0JIa
MaJlbIX KoJIeOaHUM rpy3a Ha HUTH

OT JJIMHBI HUTU U MAacCChl TPy3a;
HCCIIEIOBAaHUE MMEPEMEHHOTO TOKa

B IIEMIY U3 MOCJIEA0BATEIIHLHO
COEIMHEHHBIX KOHJIEHCAaTOpa, KaTyIIKH
U pe3ucTopa.

Ornenka aOCOMIOTHBIX U OTHOCHUTEIBHBIX
MOTPENIHOCTEN U3MepEeHU (PU3NIECKUX
BEJIMYHH.

OOBsICHEHUE MPUHITUIIOB ACHCTBUS U
yCJIOBH 0€3011acCHOTO MTPUMEHEHUS
AIIEKTPUUYECKOTO 3BOHKA, T€HEpaTOpa
MEPEMEHHOTO TOKA, JIMHUU
AleKTponepeaay.

Pemienune pacu€THbIX 3a71a4 C SIBHO
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MontHOCTh IEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JISUCTBYIOIIEE

SHAYCHHUC CUJIbI TOKA 1 HAIIPSKCHUA.

Tpanchopmarop. [IpoussoacTso,
nepeaayda u noTpedeHue
AIEKTPUYECKON IHEPTHH.
DKOJIOTUYECKHUE PUCKHU

IIPpH IIPOU3BOJACTBEC DJICKTPOOHCPIHUH.

KynpTypa ucnonb30BaHus
AIIEKTPOIHEPTUU B ITIOBCETHEBHOMN
JKA3HU.

TexHuuyeckue ycTponcTsa u
MIPAKTUYECKOE IPUMEHEHUE:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOI0 TOKA, JIMHUHU
JIEKTpoIepenay

3aTaHHOM (PU3UYECKON MOJICIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OpPMYJI, OTTHCHIBAIOIIINX
MEXaHUUYECKHE U JIEKTPOMarHuTHbHIC
KoJIeOaHus.

Onuncanne MeXaHMYECKUX U
AIIEKTPOMArHUTHBIX KOJIeOaHU

C UCTIOJIb30BaHUEM (PU3UUECKUX
BEJINYMH: TICPHOJT U YaCTOTa
KoJIeOaHMi, aMITUTy1a U pa3a
KoJIeOaHUM, 3apsi U CUJia TOKa

B TAPMOHHYECKUX JICKTPOMArHUTHBIX
KOJICOAHMSIX.

Penrenne xauecTBEHHBIX 3a71a4

C ONOpPOM Ha U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, ONKMCHIBAIOIINE
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KojeOaHMmsI.

PaGoTa B rpynmax npu riaHApOBaHUH,
MIPOBEICHUH W UHTEPIPETAINH
PE3YNHTATOB OIBITOB, U AHATIN3E
JIOTIOJTHUTEJILHBIX NCTOYHHUKOB
uH(OpMAITUHU TIO TEME

2.2

Mexannueckue u
BJIEKTPOMATHUTHBIC
BOJIHBI

MexaHuuecKkue BOJIHbBI, yCIOBUS
pacnpoctpanenus. [lepuog.
CKOpOCTh pacnpoCTpaHEHHUs U
JnnuHa BoHbL. [lonepeunsie n

N3yuenue oOpazoBaHus u
pacrpocTpaHeHHsI IOTIEPEYHBIX U
IIPOJIOJIEHBIX BOJIH.

Habmonenue otpaxxeHus
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MPOJIOJIbHBIE BOJTHBI.
Nutepdepenius u qudpaxiys
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTh 3BYyKa. | pOMKOCTB
3ByKa. Beicota Tona. TeMOp 3ByKa.
DNEeKTPOMArHUTHHIE BOJIHEI.
VYcnoBus u3nyyeHus
AJIEKTPOMArHUTHBIX BOJTH. B3anMHuast
opueHTauus BekTopos E, B,

U B JICKTPOMAarHUTHOMN BOJIHE.
CBOMCTBA DIEKTPOMArHUTHBIX BOJIH:
OTpaxeHue, NPeOMIICHUE,
nospu3anys, audpaxims,
untepdepenius. CKopocTb
AIIEKTPOMATrHUTHBIX BOJTH.

[IIxana >1eKTpOMarHUTHBIX BOJIH.
[IpumeneHre 3MeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[TpuHIUTIBI pAIHOCBS3U U
TeneBUIeHUS. Pagnonokanus.
DNEKTPOMArHUTHOE 3arpsI3HCHHE
OKPYKAIOIIEU CPEBI.
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE:
MY3bIKQJTbHBIC HHCTPYMEHTBI,
yJIbTPa3BYKOBas IMArHOCTUKA

B TEXHUKE U MEAUIMHE, paaap,

U TIPEIIOMJICHHUSI, UHTEP(EPEHITUH U
TudpakiMi MEXaHUYECKUX BOJIH.
Hab6nronenue cBsizu TpOMKOCTH 3ByKa U
BBICOTHI TOHA C aMIUIUTYI0M 1
4acTOTOM KoJieOaHUM, 3ByKOBOTO
pe30HaHca.

HccenenoBanue cBOWCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPa’KEHHUE,
MPEIOMJICHUE, TTOSIPU3ALINS,
nudpakiys, uHTephepeHITHs.
N3ydeHune ycrmoBui U3IIy4yeHUs
AIEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
opueHTanuu BekTopoB E, B,

U B DJIEKTPOMArHUTHOM BOJIHE.
N3ydeHne npuMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsiCHEHUE MPUHITUTIOB JEHCTBUS U
yCJIOBUI 0€3011acCHOTO MTPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIbTPa3BYKOBON JUArHOCTUKH

B TEXHUKE U MEIUIMHE, paaapa,
paguonpuEMHHKA, TEIICBU30PA,
aHTeHHbI, Tenedona, CBU-neun.
Pemienne pacu€THBIX U KaU€CTBEHHBIX
3a/1a4 ¢ OIIOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMHUCHIBAIOIINE
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paguoONPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neun

pacnpocTpaHEHUE MEXaHUYECKUX U
AJIIEKTPOMATHUTHBIX BOJIH.
Hcnonb3zoBanne HHPOPMaIMOHHBIX
TEXHOJIOTHH JIJISl IOMCKA,
CTPYKTYPHUPOBaHHUSI, UHTEPIPETALUU U
npecTaBiIeHus nH(poOpMaLuu

IIPU OJATOTOBKE COOOIIEHUH

00 MCIOJIb30BaHUH 3JEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

VYyacTtue B IucKyccun

00 3JIEKTPOMarHMTHOM 3arpsi3HEHUN
OKPY’KaIOIIEU CPEIBI.

PaboTa B rpynmnax rnpu mjiaHUpOBaHUH,
MPOBEICHUH U UHTEPIPETALINH
PE3yNbTATOB OIBITOB U AHAJIU3E
JIOTIOTHUTEIHHBIX UCTOYHUKOB
uH(pOpMAIUHU TI0 TEME

2.3

OnTuka

10

['eomeTpuueckas onTuka.
[IpsAmosMHENHOE PACTIPOCTPAHEHNE
CBETA B OJHOPOIHOU cpene. JIyu
cBeTa. TOYEYHBIM UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxeHnus csera. [loctpoeHue
M300paKEHHI B TNIOCKOM 3€pKalie.
IIpenomiieHue cBeTa. 3aKOHBI
MpeIOMIICHUS cBeTa. AOCOIOTHBIM
rokasarenp npenomieHus. [lomaoe

N3ydeHnue sSBIEHHS TIOJIHOTO
BHYTPEHHETO OTPAKEHUS, ETO
IIPUMEHEHUS B CBETOBO/JIE.

N3yuenune Moaenein MUKpOCKOIIa,
TeJIeCKoMa.

IlonydyeHue cekTpa ¢ IOMOLIBIO
NPU3MbI U TUPPAKITUOHHON PEIIETKU.
W3mepenne nokasaTess MpeioMIIeHUs
CTEKJIA.

NccnenoBanne CBOMCTB N300pakeHU
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BHYTPEHHEE OTPAKECHHUE.
[IpenenbHBIN yroJ1 MOJIHOTO
BHYTPEHHETO OTPaKEHHUSI.
Hucnepcus cBera. C0KHBIN COCTaB
oenoro ceera. L[Ber.

Cobuparornye 1 paccenBaroIIne
nuH3bl. ToHKas nuH3a. DOKyCcHOE
PacCTOSTHUE U ONITHYECKas cuila
TOHKOM JuH3b1. [locTpoeHue
M300paKEeHU B COOMPAIOIINX U
paccenBaromux JimH3ax. opmyna
TOHKOM JIMH3BI. Y BEJIMUCHHE,
JaBaeMoe€ JIMH30M.

IIpenensl MpUMEHUMOCTH
r€OMETPUYECKOM OTITUKH.

BonnoBas ontuka. Untepdepenius
ceeTa. KorepeHTHbhIE HCTOYHUKM.

VY cnoBus HaOII0ICEHUS] MAKCUMYMOB
1 MUHUMYMOB

B MHTEp(EPEHITMOHHON KapTHHE

OT IBYX CHH(A3HBIX KOTEPEHTHBIX
MCTOYHUKOB.

Hudpakuus ceta. JudpakimonHas
peméTka. Y clioBre HabI0ACHUS
TJIABHBIX MAKCUMYMOB IPY MaJI€HUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TUPPAKIUOHHYIO PEHIETKY.

B JIMH3aX.
OObsicHEHUE PUHITATIOB ACHUCTBUS U
yCIJIOBUM 0€3011acHOT0 MPUMEHEHUS
OYKOB, JIyNbl, oTOanmapara,
MPOEKIIMOHHOTO amnmapara,
MHKPOCKOIA, TEJIECKOIAa, BOJIOKOHHON
ONTHUKH, TUPPAKITUOHHON PEIIETKH,
MOJISIPOUA.

Pemienne pacu€THbIX 33714 C SIBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C HCTOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (OpMYJI TeOMETPUUECKON ONITUKH.
[TocTpoenue u onucanue n300paxeHus,
CO3/1aBa€MOT0 TIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M.

PaccMmoTtpenue nipenenos
MPUMEHUMOCTH F€OMETPUIECKON
OTITHUKH.

Pacno3naBanue pu3M4eCKUX SBJICHUM
B OIBITaX M OKPY>KAIOIIEH KU3HU:
MPSIMOJIMHEUHOE PACIIPOCTPAHEHUE
CBETa, OTPaXEHUE, IPEJTOMIICHNUE,
uHTephepeHIus, TUPPaKus u
MOJISIpU3aLIMs CBETA, IUCIIEPCHUSI CBETA.
N3yuenune ycnoBuit HaOIIOIEHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEPPEPEHIIMOHHON KapTHHE
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[Tonsipuzanus cBeTa.

TexHnYeCcKne yCTpOUCTBA U
MPAKTUYECKOE IPUMEHEHUE:

OYKH, JyTa, (hoToanmapar,
MMPOEKIMOHHBIN amapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA,
MIOJIIPOU L

OT ABYX CHH(A3HBIX KOTEPEHTHBIX
WCTOYHHKOB.

VcnoBue HaOIIOICHUS TIIaBHBIX
MaKCHMYMOB TIpHU MMaJICHUN
MOHOXPOMATHYECKOTO CBETA

Ha TUGPAKITMOHHYIO PEIIETKY.
AHanM3 ONTUYECKUX SIBJICHUU

C MCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSMOJIMHEHHOTO pacpOCTPaHECHUS
CBETA, 3aKOHbI OTPAYKCHUS CBETA,
3aKOHBI MIPEJIOMJICHUS CBETA.
Omnuncanne ONTHYECKUX SIBICHUN

C MCTI0JIb30BaHHEM (DU3UUCCKUX
BEJIMYMH: (POKYCHOE PACCTOSTHUE U
OIITUYECKAs CHJIa JTUH3EI

Hroro no pazneny

24

Paznen 3. OcHOBBI clIeNMAJIBHOI TeOpUU OTHOCUTEAbHOCTH (1asee — CTO)

3.1

OCHOBBI CIIEIMAILHOMI
TEOpUH
OTHOCHUTEIbHOCTH

4

['panuLbl MNPUMEHUMOCTH
KJIaCCUUECKOM MEXaHUKH.
IToctynartsl cienquaIbHON TEOPUU
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYyME,
MPUHIIAI OTHOCUTEIIBHOCTH
OWHIITENHA.

OTHOCHUTEIHLHOCTH
OJTHOBPEMEHHOCTH. 3aMEe/IJICHUE
BPEMEHHU U COKPAICHUE JIJTUHBI.

Pemenne kaueCcTBEHHBIX 33724

C OIIOPOM HA U3YUYEHHBIC MOCTYJIAThI
CTO.

Ncnonb3oBanre nHOOPMAIIMOHHBIX
TEXHOJIOTUH 115 TIOMCKA,
CTPYKTYpUPOBaHUS, HHTEPIPETAIIUN U
npejcTaBIeHUs] HOOPMaLUK TPU
MTOATOTOBKE COOOIICHUH O TPaHHUIIaX
MIPUMEHUMOCTH KJIACCUUYECKON
MexaHuku U ocHoBax CTO
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DHeprus U UMITYJIbC
PENSTUBUCTCKON YaCTHIIBL.
CBs13b Macchl € DHEprUEH u
MMITYJIbCOM PEISTUBUCTCKOM
YaCTHUI[bl. DHEPTHUs TOKOS

Hroro no pazneny

Pasznen 4. KBanroBas pusuka

4.1

DJIeMEHTHI KBAHTOBOU
OIITUKHA

®otonbl. Dopmyiia [Litanka cBsA3u
sHEpruu (POTOHA C €ro0 YaCTOTOM.
OHeprus 1 UMIyJbC (GOTOHA.
OTKpBITHE U UCCTIETOBAHUE
dbotoaddexra. OMNBITHI

A.I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHHE
OitHmreitHa g gpororddexra.

«KpacHas rpanuna» gorosrddekra.

JaBnenue cBeta. ONbITHI

I1.H. JIeOenena.

XHUMHUYECKOe IEHUCTBUE CBETA.
TexHuueckue ycTpoucTaa u
MPaKTUYECKOE MPUMEHCHHUE:
boTo3MEMEHT, GOTOAATUHK,
COJIHCUHAs OaTapesi, CBETOIUO

Ha6monenue poroaddexra

Ha YCTAHOBKE C IMHKOBOM IJIACTUHOM.
Hccnenoanne 3aKOHOB BHEIIIHETO
dboroaddexra.

OObsicHEHUE OCHOBHBIX MPUHIIUIIOB
JICVCTBHS TEXHUYECKUX YCTPOUCTB,
TaKuX Kak: poTodJeMeHT, (POTOaaTIHK,
coJIHEeYHasi OaTapes, CBEeTOANO; U
yCJIOBUHM UX 0€30MaCHOTO MPUMEHEHUS
B IIPAKTUYECKOU KU3HMU.

Peuienne pacu€THbIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKON MOJAECIBIO

C UCTI0JIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (opMyIs1 KBAHTOBOM ONTHKH.
Pelienne kaueCTBEHHBIX 3a/1a4

C OIIOPOY Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM ONTHKH.
Pacnio3naBanue pu3M4eCKUX SBJICHUM
B y4€OHBIX OMbITAX:
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dotornekrpuueckuii 3¢ hekt, cBeToBOE
JIaBJICHUE.

Onucanue N3y4eHHBIX KBAHTOBBIX
SABJICHUM U ITPOLIECCOB

C UCIIOJIb30BaHUEM (PU3NIECKHUX
BEJIMUMH: CKOPOCTb AJIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI ¥ YAaCTOTa CBETA,
SHEPrus U UMITYJIbC (DOTOHA

4.2

Ctpoenue aTroMa

Mopens atoma Tomcona. OnbIThI
Peszepdopna no paccessHuto
a-vactull. [imanerapHas MoieIb
aroMma. [Toctynatel bopa.
N3nyyenue u norioiieHre GoTOHOB
[P MIEPEXOJIE aTOMa C OAHOTO
YPOBHSI DHEPTUU HA Apyroil. Buasl
crekTpoB. CEKTp ypOBHEHN SHEPTUU
aToMa BOJOPOAA.

BosHoBEIE cBOMCTBA yacTull. BoaHbI
ne bponnsa. KopryckynsipHo-
BOJIHOBOW JTyaJIU3M.

CHoHTaHHOE U BBIHYKJIECHHOE
W3JIy4YCHHUE.

TexHuyeckue ycTponcTsa u
MPAKTUYECKOE TPUMEHEHHE:!
CIIEKTPaJIbHBIN aHAIU3
(CIEKTpPOCKOIT), JTa3ep, KBAHTOBBIM
KOMIIBIOTED

N3yuenne monenu onbita Pesepdopaa.
IIpoBeneHue dKCriepuMeHTa

110 HAaOJIIOICHUIO JIMHENYATOr0 CIEeKTpa.
Ornenka aOCOIOTHBIX M OTHOCUTEIIBHBIX
MOTPEUIHOCTEN U3MEpPEHU (PU3NUECKUX
BEJIMYMH.

N3yuenue monenu atoma: ToMcoHa,
IJIJAHETApHOM MOJIENIH aTOMa, MOJIEIIH
atoma bopa.

N3ydeHune criekTpa ypoBHEN IHEPIUU
aToma Bojopojaa. O0bsiCHEHUE
IIPUHLIAIIOB IEUCTBUS U YCIOBUU
6€30macHOr0 MPUMEHEHHUSI
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEPA.

Peuienne kayeCcTBEHHBIX 3a/1a4

C OIIOPOU HAa U3yYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
ABJICHHS 110 TeMe « CTpOeHUE aTOMay.

53



denepanbhas paboyas mporpamma | @usuka. 10—11 knacesr (6a30Bbli ypOBEHB)

Pacno3naBanue ¢pu3n4ecKux SBJICHUM
B YUCOHBIX OIBbITaX: BOSHUKHOBEHHUE
JIMHENYATOrO CIIEKTPA U3TyYCHUSI.
AHanu3 KBaHTOBBIX ITPOIIECCOB U
SIBJICHUM C UCII0JIb30BaHUEM
nocTysaros bopa

4.3

ATOMHOE S7IpO

DKCIEpUMEHTHI, 10Ka3bIBAIOIINE
CJIOKHOCTb CTPOEHUS SI/Ipa.
OTKpbITHE paIMOAKTUBHOCTH.
Omneitel Pesepdopaa no
OMPENICIICHUIO COCTaBa
PaIMOaKTUBHOTO U3JTyYCHUS.
CaoiicTBa anbda-, 6era-,
ramMMma-u3inydyeHus. Biausinue
PaIMOaKTUBHOCTHU HA KUBbBIC
OpTaHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxnonnas mozaens siapa
['eitzenOepra-MBaneHko.

Bapsin sapa. MaccoBoe 4ucIio sjpa.

N3oTonsl.
Anbda-pacnaa. DIEKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3JIydeHHE. 3aKOH PaJHOaKTHBHOIO

pacnaja.
DHeprus CBsI3U HYKJIOHOB B sIJIpE.
SlnepHble CHIIBL.

N3yudeHne 3KCrepuMeHTOB,
JTIOKA3bIBAIOIINX CI0KHOCTH CTPOCHUS
aTOMHOTO Si7Ipa.

HccnenoBanne TPEKOB 4acCTHIL

(1o roToBbIM oTOrpadusim).
N3yuenue siiepHbIX CUIL, SIIEPHBIX
PEaKLNl CUHTE3a U pacnaja,
TEPMOSIJIEPHOTO CUHTE3A.

N3ydyeHne HyKJIOHHON MOJENM sSapa
['eit3enOepra-MBaneHko.

OObsicHEHUE YCTPOUCTBA U
MIPUMEHEHUS JO3UMETPa, KaMepPhbl
Bunbcona, ssaepHOro peakropa,
aTOMHOU OOMOBI.

Pemenue 3agau ¢ onopou

Ha MOJyYEHHbIC 3HAHUS, B T.4. O 3apsijie
Y MacCOBOM YHCIJIE siApA.
Pacnio3naBanue GpU3NUECKUX SIBICHHIMA
B YUEOHBIX OIBITaX U B OKPYKaroIeh
JKU3HU: €CTECTBEHHAS U UCKYCCTBEHHAs
PaaOaKTUBHOCTb.
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Hedekt maccol siapa.

Snepubie peakunu. Jlenenve u
CUHTE3 SIAEP.

S nepnsiil peaktop. TepMosaepHbII
cunTes. [Ipobaembl 1 nepCeKTUBbI
AJIEPHON DHEPIETUKH.
DKOJIOTHYECKHE aCIIEKTHI SIACPHON
HHEPreTUKH.

DOnemeHTapHbIe YacTULbl. OTKpBITHE
IIO3UTPOHA.

Metoab!l HaOIIOAEHUS U
pEruCTpalyy JIEMEHTAPHBIX
YacTHII.

dyH1aMEHTaIIbHbBIE
B3auMojicvcTBUs. EnMHCTBO
(bu3MYeCcKO KapTHUHBI MUPA.
TexHuueckue ycTporucTsa u
IIPaKTUYECKOE IPUMEHEHUE!
JI03UMETp, Kamepa BuiibcoHa,
SJIEpHBINA peakTop, aToMHasi 6omOa

Ornrcanue KBaHTOBBIX SIBJICHUU U
MIPOIIECCOB C UCIIOJIb30BAaHUEM
bU3MYEeCKUX BEJIMYUH: TIEPUO/T
IIOJIYpacIiaia, SHEPTHS CBSA3U ATOMHBIX
anep, 1epeKT Macchl sSapa.

AHanus3 mpoueccoB U SIBIICHUN

C UCIIOJIb30BAHUEM 3aKOHOB U
ITOCTYJIATOB: 3aKOH COXPAaHECHHUS
ANEKTPUYECKOTO 3aps/ia, 3aKOH
COXpaHEHHSI MacCOBOIO YHCIIA,
nocrynartsl bopa, 3akoH
PaaMOaKTUBHOIO pacraja.

VYyacTtue B paboTe Kpyrioro crojia
«DyHIaMEHTAJIbHBIE B3aUMOJCUCTBUS.
EnanncTBO uznueckoid KapTUHBI
MHPa».

Hcnonb3zoBanne HHPOPMALIMOHHBIX
TEXHOJIOTUH 15 TIOMCKA,
CTPYKTYpUPOBAHUS, UHTEPIPETALIUU U
MpeaCcTaBICHNs] HHPOPMALIUH TTPU
MOATOTOBKE COOOIICHUI O MPUMEHEHUH
3aKOHOB KBAaHTOBOW (PU3HKU B TEXHUKE
Y TEXHOJIOTHUSX, YKOJIOTHUECKUX
ACIIEKTaxX IEPHOU SHEPTETUKU

Hroro no pazuneny

15
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Pa3zges S. DiieMeHTHI ACTPOHOMUM M aCTPOPUZUKHU

5.1

DIIEMEHTHI
aCTPOHOMUHU U
acTpopU3UKH

7

OTanbl pa3BUTHUS ACTPOHOMHUHM.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMHUH.

Bup 3Bé3nnoro HeOa. Co3Be3nus,
SAPKUE 3BE3/IbI, TIJIAHETHI, UX
BHINMOE IBIDKCHHUE.

ComnHeunast cucrema.

Comnne. CoyiHeYHAast aKTUBHOCTb.

Ncrounuk sneprun CoJiHIIA U 3BE3.

3BE3/IbI, UX OCHOBHEIC
XapakTepucTuku. /luarpamma
«CHEKTPaJIbHbBINA KJIACC —
CBETHMOCTBY. 3BE3/IbI ITTABHOM
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh
«macca — CBETUMOCTBY» IS 3BE3]T
TJIABHOM MOCJIEA0BATEIIBHOCTH.
BuyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEACTaBICHUS

O MPOUCXOKJICHUU 1 IBOJIIOLIAU
ConHua u 3B€3/1. DTaIbl KU3HU
3BE3I.

Muiteunsiii [TyTe — Hama ["anakTuka.
[Tonoxxeunue n nBuxkenue CoiHIia

B ["asmakTuke. THUMBI TaTaKTHK.
PanuoramakTuku u KBa3aphl.
UEpHbie ObIPHI B sA/Ipax rajJakTHK.

[Toaroroska cooO1enuii 00 FTanax
Pa3BUTHUS aCTPOHOMUU, O TPUKIIATHOM
Y MUPOBO33PEHYECKOM 3HAYCHUU
aACTPOHOMHH, O METOAX MOTYyUYECHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOU
aACTPOHOMMH.

N3ydyeHrue COBpEMEHHBIX
MPEJICTABICHHUM O MPOUCXOXKICHUU U
sporonuy CoJIHIIA U 3BE3].
N3yueHne TUIIOB TaJIaKTUK,
paadorajakTUK U KBa3apos.
N3ydenne nBuKeHUS HEOSCHBIX Te,
ABOJIIOIMH 3BE311 U Beenennou,
MPOLECCOB, MMPOUCXOISIIINX B 3BE3/1AX,
B 3BE3/IHBIX CUCTEMaX,

B MEKTAJIAaKTUUECKOU Cpeie,
MacmTabHOU CTPYKTYphI BeeneHHOIA.
OObsicHenue pacumpenusi Becenennou
Ha OCHOBE 3aKoHa Xa00:a.
[ToaroroBka K 00CYXACHUIO
HEpeIeHHBIX MPOOJIeM aCTPOHOMHUHU.
[IpoBenenue HabmOICHUI
HEBOOPYKEHHBIM I'J1a30M

C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIOAKEHUM J1JIS OTIPEICIICHUS
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Bcenennas. Pacuimpenue
Bcenennoii. 3akon Xab0u1a.
Pa3beranue ranaktuk. Teopus
bonbiioro B3peiBa. PenukroBoe
W3JIy4YCHHUE.

MacmitabHasi CTpyKTypa
Bcenennoii. MetaranakTuka.
Hepeménnnie mpobieMsl

IIOJIO’KEHHUS HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aust CeBepHOro MoryIapus

U SIPKUE 3BE3/IBI.

[IpoBeneHne HaOIOICHUH B TEJIECKOT
Jlynsl, mmaner, Muteunoro I[lyru.
YyacTue B JUCKYCCUM O HEPEIICHHBIX
npobJieMax aCTpOHOMUU

aCTPOHOMUU
Hroro no pazuneny 7
Paznen 6. O6001maomee noBTOpeHne
6.1 | O6obmarolee 4 O060011IeHne U cucTeMaTh3aIus VYyacTtue B IUCKYCCUU O pOJIH (PU3UKH
MIOBTOPCHHE COJICp)KaHUs pa3/ieioB Kypca ¥ aCTPOHOMUH B Pa3JIMIHBIX cepax

«Mexanuka», «MonekyisapHas
(bu3HMKa U TEPMOJUHAMUKAY,
«InextpoanHamukay, «Konedanus
Y BOJIHBDY, «OCHOBBI CIIEIIUATIBLHON
TEOPUH OTHOCUTEIIBHOCTHY,
«KBanToBas puznkay, « JIeMEHTHI
aCTPOHOMUU U aCTPODUZUKIY.
Ponb ¢usuku u actpoHOMUU B
AKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COIMAJIbHOM M 3THYECKO cepax
JIeSITEILHOCTH Y€JIOBEKA, POJIb U
MeCTO (PU3MKHU U aCTPOHOMHHU

B COBPEMEHHON HAYYHOM KapTHUHE
MHPA, 3HAYCHUE OMUCATEIIBHOM,

JICSITEIIbHOCTH YeJIOBEKA.
IToaroroBka cooOIIEHHH O MECTe
(bU3UYECKOM KapTUHBI MUpPa B PAITY
COBPEMEHHBIX ITPECTABICHUN

O MpUpPOJIE.

Brlinonnenne yueOHbIX 3aaHui,
JIEMOHCTPUPYIOUTUX OCBOCHUE
OCHOBHBIX IMOHATHH, PU3UICCKUX
BEJINYMH U 3aKOHOB Kypca (hU3UKHU
10—11 xmaccos
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CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIILHOU U
MPOTHOCTUYECKON (HyHKIIUH
¢usnveckoii Teopun, poib
¢dusnveckoit Teopuu B
(dbopMUPOBaHUY MIPEICTABICHHIA
0 (GU3UYECKON KapTUHE MHUPA, MECTO
¢bu3znyecKoil KapTUHBI MHUpa

B 00ILEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX
IpEeJICTaBICHUN O IPUPOIE

Hroro no pasgeny 4
Pe3epBHOE Bpemst 3
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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