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OdenepanpHas pabodas mporpamma no yueOHomy mpeametry «DPusuka» (6a30BbIi
ypoBeHb) (mpenMeTHas o6Onacth «EcTecTBeHHO-Hay4YHBIE TMPEAMETHD») BKIIOYAET
MOSICHUTENBHYIO 3aIMUCKY, COJIep)KaHNe O0yUEHHUs], INTAHUPYEMbIE PE3YJIbTaThl OCBOCHHUSI
POrpamMMmBbl 10 (PU3UKE, TEMATHUECKOE IJIAHUPOBAHUE.

[TosicHuTenpbHAS 3amUCKa OTpakaeT OOIIHME ICIM M 3aJa4d W3YyYeHHs (U3HKH,
XapaKTEPUCTUKY TICUXOJOTHYECKHUX TPEANOCHIIOK K €ro M3YYCHHUIO O0ydYarOIIMMHUCS,
MECTO B CTPYKType yd4eOHOTO IIIaHa, a TaKXe IMOAXOABl K OTOOPY COJep KaHus,
K OTIPEJICTICHUIO IIAHUPYEMBIX Pe3yIbTaTOB.

Conepxanne OO0ydeHHs pacKpbIBaeT COJEp)KATEIbHBIE JIMHUH, KOTOPHIC
MpeaararoTcs JUisi 00sS3aTeTbHOTO M3YYCHHST B KaXKIIOM KJlacce Ha YPOBHE CPEIHETO
ob1rero ooGpazoBaHusI.

[InanupyemMbie pe3yiabTaThl OCBOCHHS MPOTPAaMMbI 1O (PU3MKE BKIIOYAIOT
JUYHOCTHBIE, METallpeJIMETHBIC PE3yJbTaThl 3a BECh IMEpuoja OOyYeHHs Ha YpPOBHE
cpenHero o0miero oopa3oBaHus, a TaKXKe IPEIMETHbIE JOCTHXKEHUSI O0ydarolIerocs
3a KaXIbIi ToJ1 OOy4eHHUs.

HOACHUTEJIBHAA 3AIITUCKA

[Tporpamma o usrke 6a30BOro ypoBHS Ha YPOBHE CpPEeTHETO OOIIEro 00pa3oBaHMUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHUH U TpeOOBaHMUI K pe3yJibTaTaM OCBOSHHUS OCHOBHOM
oOpazoBarenbHOl Tporpammsl, npencraBieHHbix B PI'OC COO, a Takke ¢ yuérom
dbenepanbHOl paboyeil mporpaMMbl BOCIIUTAHUS U KOHIEMIIUN MTPENOIaBaHus Y4EOHOTO
npeamera «®Puszuka» B 00pa3oBaTeNbHBIX opraHusanusax Poccuiickoit dexneparum,
peann3yronMX OCHOBHbIE 00pa30BaTEIbHbIE MPOTPAMMBI.

Coneprkanue mporpaMmbl 1o (GU3MKE HAMPaBIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHbl Mupa oOyvaroniuxcst 10-11 kimaccoB mpu oOyuyeHunm ux (Qusuke
Ha 0a30BOM YypOBHE Ha OCHOBE CHUCTEMHO-ACITEIBLHOCTHOTO moaxoda. I[Iporpamma
no ¢usuke coorBercTBYEeT TpeboBanusM OI'OC COO k MmiIaHUPyEeMbIM JTUYHOCTHBIM,
NpeAMETHBIM W METampeAMETHBIM pe3yjibTaraM OOy4YeHHUs, a TaKXe YYUTHIBACT
HEOOXOIMMOCTh peaju3allid  MEXKIPEIMETHBIX CBsI3ed (PU3UKH C E€CTECTBEHHO-
Hay4YHBIMH YYEOHBIMU MpeaAMeTaMu. B Hell onmpeiensitoTcsi OCHOBHBIEC LIEJIM U3YUYEHUS
bu3NKM Ha YpPOBHE CpeIHEro oOImero o0pa3oBaHUs, IUIAHUPYEMBIE PE3YIbTaThl
OCBOCHHS Kypca (U3HMKHU: JTUYHOCTHBIE, METalpeJIMETHbIE, TIpeIMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma no ¢u3MKe BKIIOYAECT:

IUTAaHUPYEMBIE pe3ybTaThl OCBOCHHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM
Yuclie MPEAMETHBIE PE3YJIbTATHI IO T0JIaM 00yUYEHUS;

cojiepkaHue yueOHoro npeamera «Pu3nkay o rojaam o0ydeHusl.

[Iporpamma o ¢usnke MOXKET ObITh HCIHOJIb30BaHA YYUTEISIMU KaK OCHOBA
JUIsl COCTaBJIEHMsI CBOUX pabouux mnporpamm. [lpu paspabotke paboueil mporpaMmbl
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B TEMAaTUYECKOM IJIAHUPOBAHUM JOJDKHBI OBITh YYTEHBI BO3MOKHOCTH HCIOJIb30BAHUS
ANEKTPOHHBIX (IUGPPOBBIX) O0Opa30BATEIBHBIX PECYPCOB, SBIISIIOIIUXCA y4eOHO-
METOAMYECKUMH MaTepruagaMu (MyJIbTUMEIUNHBIE MPOrPAMMBI, SJIEKTPOHHbBIE YUeOHUKU
U 33J]aYHUKH, DJIEKTPOHHBIE OHOJMOTEKH, BHUPTyalbHbIE J1A0OPATOPHH, HUIPOBBIE
IPOrpaMMBbl, KOJUIEKIUH LU(POBBIX 00pa30BaTEIbHBIX PECYpPCOB), PEATU3YIOIIUMHU
JTUIAKTAYECKAE BO3MOXHOCTH HWH(OPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATENHCTBY 00 00pa30BaHUH.

[Iporpamma mo ¢u3rke HE CKOBBIBAET TBOPYECKYI) HHUIIMATUBY YUYHUTENIEH U
IPEIOCTaBISET BO3MOXKHOCTh JUISl pealM3alliy Pa3IMYHbIX METOJMYECKUX MOIX0I0B
K OpraHu3auuud oOydeHusl (PU3MKE NpPH YCIOBUMU COXPAHEHHUs 0053aTeIbHON YacTh
coziepKaHus Kypca.

®u3nka Kak Hayka 0 Haubosee OONIMX 3aKOHAX MPUPObI, BBICTYIAs B KaueCTBE
y4eOHOTO TpeIMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ] B CHCTEMY 3HAaHUN
00 okpyxatomieM wwupe. llkonbHBIE Kypc GU3HUKH —  CHCTEMOOOpa3yIOIIU
JUISl €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT
B OCHOBE TPOIIECCOB U SBJICHUN, H3ydyaeMbIX XHUMHEH, Ouoyioruei, Qunueckoit
reorpadueil U actpoHomueil. Mcnosib30BaHUE W AKTUBHOE MPUMEHEHUE (PU3MYECKUX
3HAHMM ONpenesieT XapakTep M pa3BUTHE pa3HOOOpPA3HBIX TEXHOJOIMH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOECHHS KOCMOCA, TIOJYYEHHsS HOBBIX MaTEpHAIOB
C 3aJ]aHHBIMH CBOMCTBAMH W JpyruX. M3ydeHwe (Pu3MK BHOCHUT OCHOBHOM BKJIAJ
B (opmMHpoBaHHE  €CTECTBEHHO-HAy4YHOW  KApTUHBI  MHpa  OOy4YaroIIMXCH,
B (hopMHUpOBaHME YMEHUN MPUMEHSATh HAYYHBIM METO/ MO3HAHUS TIPU BBHIMOJIHEHUU UMU
y4€OHBIX UCCIIECIOBAHUM.

B ocHOBY Kypca ¢pu3uku Ui YpOBHS CpETHETO 00111er0 00pa30BaHMs MOJI0XKEH Pl
U7ei, KOTOpble MOKHO pacCMaTpUBaTh KaK MPHUHIIMIIBI €r0 MOCTPOEHUS.

Hoesa wyenocmnocmu. B COOTBETCTBUM C HEW KypC SABISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJICPKHUT MaTepHall M3 BCEX pa3lesioB (PU3WKH, BKIIOYAET Kak
BONPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOU (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepHas Kypca Gu3uKu 00beIMHEH
BOKpYr (Qusumueckux Teopuil. Benymum B Kypce sBigercs (GOpMHpPOBaHUE
NPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEILIECTBE U IOJIE.

Hoesa eymanumapusayuu. EE peanuzauus NpeanojiaraeT HUCIOIb30BaHUE
TYMaHUTAPHOTO MOTEHIMANa (PU3UIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3UKH
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUYCCKUMHU, HPABCTBEHHBIMU U
HKOJIOTHYECKUMU TTPoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc (uU3MKU mpesanonaraetr 3HAKOMCTBO
C IIUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTUUYECKUX MPUIIOKEHUN U3yUCHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonozuszayuu peannuzyercs MOCpeICTBOM BBEACHHUS 3JIEMEHTOB COACPKAHNUA,
NOCBSILIEHHBIX SKOJOTMYECKUM Mpo0JIeMaM COBPEMEHHOCTH, KOTOpPBIE  CBSI3aHbI
C Pa3BUTHEM TEXHHUKHU W TEXHOJIOTHM, a Tak)Ke OOCYXKIEHUS MpoOJIeM parioHaIbHOTO
IPUPOJIONOIB30BAHUS U KOJIOTHUYECKON OE30MacCHOCTH.
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CrepXHEBBIMM  dJIEMEHTaMU Kypca (U3MKM HAa YpOBHE CpPEJIHEro OOIIero
oOpa3oBaHUs SBISAIOTCA  (u3nyeckue Teopur ((PpopMUpOBaHUE MPEACTABICHUN
O CTPYKType MOCTPOCHHUS (UZNYECKON TEOpPUH, POiH (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHLIMIIOB B COBPEMEHHBIX MPEACTaBICHUSIX O MPUPOJE, T'PaHUIAX MPUMEHUMOCTHU
TEOpUH, ISl OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUI U MIPOLIECCOB).

CuCTeMHO-IeSITeIbHOCTHBIN MOAX0/l B Kypce (PU3UKHU pean3yeTcsl MPEexkaAe BCETO
3a CYET OpraHu3aIMy KCTIEPUMEHTAIBHON eITeTbHOCTH oOyuatomuxcs. s 6a3oBoro
YPOBHS Kypca (U3UKH — 3TO UCIIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00PATOPHBIX pabOT, KOTOPHIE B MpOTpaMMe Mo GU3HKE 00heTMHEHBI
B OOIIMI CIUCOK YYEHHUUECKHUX MPAKTUYECKUX paboT. Briaenenue B ykazaHHOM IepeyHe
7abopaTopHBIX pPabOT, MPOBOAUMBIX JJIE KOHTPOJIE M OIEHKH, OCYIIECTBISETCA
y4aCTHHUKAMHU 00pa30BaTEIBLHOTO MPOIIecca UCXOA U3 OCOOCHHOCTEH TIIAHWPOBAHUS U
ocHaieHus: kabunera gusuku. [Ipu sTOM obecreunBaeTCs OBIaIEHUE 00YIAIOIIMMUCS
YMEHUSMU TPOBOJIUTH KOCBEHHBIE HW3MEpPEHHUs, UCCIECJOBAHHUS 3aBUCUMOCTEH
(¢u3nyecKuXx BEJIMYMH U MOCTAHOBKY OIBITOB 10 MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Bonblioe BHUMaHUE YAENSAETCS PEIICHUIO Pacu€THBIX M KAuyeCTBEHHBIX 3ajad.
[Tpu sTOM JUIst pacd€THBIX 3a/ay MPUOPUTETOM SIBIISIIOTCSA 3aJadydl C SIBHO 3a/laHHOM
¢usnyeckoii  MOJENBIO, TO3BOJSIONIME TMPUMEHATh  HM3yYCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjieNa Kypca, TaK U MHTETPUPYS 3HAHUS U3 Pa3HBIX
pa3zaenoB. [[is kaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCA 3aJaHUA Ha OOBbSICHEHUE
OpOoTeKaHUsl (PU3NYECKUX SIBJICHUM M MPOIECCOB B OKPY’KAIOLIEH JKU3HM, TpeOyrolue
BbIOOpa PU3NYECKON MOJIETU IJIsl CUTYaIlMU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBUM ¢ TpeboBanusmMu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
oOecreueHunto yueOHOro rpoiecca 6a3oBblil ypOBEHb Kypca (PU3UKH Ha YPOBHE CPETHETO
o0rmiero o0pa3oBaHUs TOMKEH M3y4aThCsl B YCIOBHUSAX MPEIMETHOTO KaOuHeTa (hU3HUKH
WIH B YCJIOBUSX HHTETPUPOBAHHOTO KaOHMHETa MNPEAMETOB €CTECTBEHHO-HAyYHOI'O
nukina. B kabuneTe pu3nku J0KHO OBITH HEOOXOAMMOE J1Ta00paTOpHOE 000PYTI0BAHKE
JUI BBITIOJTHEHUS YyKa3aHHBIX B IporpamMme Mo (pu3uke YYEeHHYECKUX MPAKTHUIESCKHUX
paboT M IEMOHCTPAIMOHHOE 000pYAOBAHHUE.

JleMOHCTpallmoHHOE 000pyI0BaHHE (POPMHUPYETCSI B COOTBETCTBUU C MPUHITUIIOM
MUHUMAJIBHOM JIOCTaTOYHOCTH U OOECIEeYMBAET IOCTAHOBKY IE€PEYMCICHHBIX
B IporpamMme Mo (u3MKe KIIOYEBBIX JEMOHCTPALMM [JIs MCCIEIOBAHUS HU3y4aeMBbIX
SIBIICHUI U TPOIIECCOB, SMITUPUUECKUX U PYHIAMEHTATBHBIX 3aKOHOB, HX TEXHUYECKIX
IIPUMEHEHUM.

JlabopatopHoe  0O0OpyJIOBaHHME IS YYEHMUECKHUX  MPAKTUYECKUX  PadoT
dbopmMupyeTcsi B BUJe TEMaTHUECKUX KOMILJIEKTOB U OOECIIEUNBAETCS B pacu€Te OJHOTO
KOMIUIEKTa Ha JBYyX oOyuaromuxcs. Temarndeckue KOMIUIEKTBHI J1aOOPaTOpPHOIO
000pyA0BaHMS TOJIKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM HUCTIOJIb30BAaHUH aHATOTOBBIX
U IUPPOBBIX MPUOOPOB, a TaK)Ke KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BHJIE
1M (pOBBIX J1A00PATOPHIA.

OCHOBHBIMHM TIETISIMA  M3ydeHHs] (U3uku B OOIEM OOpa30BaHUU  SIBISIIOTCS:

(dopMupoBaHuE MHTEpEca U CTPEMIICHUS OOYYaroIIMXCs K HAyYHOMY HM3yUYEHUIO
IPUPObI, PA3BUTHE UX UHTEIJUICKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN;
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pa3BUTHE TMPEACTaBICHUA O HAyYHOM METOJAE IIO3HAHUS U (POPMUPOBAHUE
WCCJICI0BATEIBLCKOTO OTHOMIEHUS K OKPY)KAIOIIUM SIBIICHHSIM;

dopMupoOBaHHE HAYYHOTO MHPOBO33PEHHUS KaKk pe3yjibTara H3yUYeHUS OCHOB
CTpOSHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopmMupoBaHue YMEHUN OOBSCHSITH SIBJICHUS C MCIOJIb30BaHUEM (HU3UUYECKUX
3HAHWWA W HAYYHBIX JIOKA3aTEIHCTB;

dbopMupoBaHUE TPEACTABICHUH O pOAM (DU3UKA IS Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTiokeHne STUX T1elield 00eCreYymBaeTCs peIIeHWeM CIEAYIOIMMX —3aaad
B MpOIlecce N3YYEHHUs Kypca (PU3UKU Ha YPOBHE CPEeHEro o0IIero oopa3oBaHusi:

npUOOpPETeHHE CHUCTEMBI 3HaHUN 00 oOmuMXx (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSX, BKIIIOYAsT MEXaHUKY, MOJEKYJISIPHYIO (U3HKY, DJIEKTPOJUHAMUKY,
KBaHTOBYIO (PM3UKY U 3JICMEHTHI acTPO(DHU3UKH;

dbopMHUpOBaHUE YMEHHHA NPHUMCHATh TEOPCTHYCCKHUE 3HAHUSA I OOBSICHCHHS
bu3nUeCcKUX SBICHUW B TIPUPOAE W Ui TPUHATHS TPAKTHYCCKUX PEIICHUHN
B IOBCEIHEBHOM KM3HU;

OCBOEHHE CMOCOOOB pEIICHHS Pa3MUYHBIX 3a7ad C SBHO 3aJaHHON (U3NYECKOU
MOJIENbIO, 33/1a4, MTOPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3aHne (PU3MUECKON MOJIENH,
aJIEKBaTHOW YCJIOBHUSM 3aJa4U;

NOHUMaHUe GU3HNUECKIX OCHOB M MPUHITUAIIOB ICUCTBUS TEXHHYECKUX YCTPOUCTB H
TEXHOJIOTUYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEy;

OBJIAJICHUE METOJAaMHU CaMOCTOSTEIbHOTO IUJIAHUPOBAHUS U IPOBEICHUS
(bu3HUeCKNX HKCIIEPUMEHTOB, aHAIM3a U MHTEpHpeTalud WHOOpPMAIUHU, ONpeaeieHus
JIOCTOBEPHOCTHU MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHME YCIOBUH JUISI Pa3BUTHS YMEHUH MPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPYECKOM JIESITEIBHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIEero
oOpaszoBanus orBoauTcs 136 vacoB: B 10 kimacce — 68 wacoB (2 waca B Hezeno),
B 11 kmacce — 68 vacoB (2 yaca B HeJeIIO).

[Ipennmaraemsriii B mporpamme 1o Gu3nKe mepeueHb JIA00PATOPHBIX U MTPAKTUICCKUAX
paboT SBISETCS PEKOMEHIOBAHHBIM, YUUTEIb JIEIAaeT BEIOOP MPOBEACHUS Ta00OPATOPHBIX
paboT U OMBITOB C YYETOM HHAUBUAYATbHBIX OCOOCHHOCTEH 00YJarOIINXCS.

JIto6Gas paGouasi mporpamma J0JHKHA MOJTHOCTHIO BKIIIOYATh B Ce0sl COMEpIKaHHE
JTAHHOM MPOTPaMMBI IO (PU3UKeE.

B otnenbHbIX ciydasx Kype Gpu3nku 6a30BOro ypoBHS MOXKET H3y4aThCs B 00bEMe 204
yaca 3a jaBa rojga obydenus (3 u B Hememo B 10 m 11 xmaccax). B stom ciyuae
yBeJMUUBaeTCs He MeHee ueM 110 20 4 pe3epBHOE BpeMsi, KOTOPOE HCIOIb3YETCsl YIUTEIeM
JUIsL U3y4YEHHUs BOIIPOCOB, TECHO CBSI3aHHBIX C BBIOpAaHHBIM MpoduieM OOydeHHUs, U
yBEJIMUMBACTCS ydeOHass Harpy3ka, OTBOJIMMAs Ha U3YYCHHE MEXaHUKH, MOJICKYIISIPHON
GU3MKM W DNEKTPOAMHAMUKH, 3a CU€T paACHIMpPEHUs YHUCIa J1abopaTOpPHBIX paboT
MCCIIEIOBATENILCKOTO XapaKTepa M YPOKOB PEIICHUS KAYeCTBEHHBIX U PACUETHBIX 3a71ad.
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COJAEPKXAHUE OBYUYEHUA

10 KJIACC
Pasznen 1. ®u3nka 1 MeTOABI HAYYHOI'0 IO3HAHMA

®usnka — Hayka o npupoae. Haydnble METOIbI NMO3HAHUS OKPYKAIOLIETO MUpA.
Ponb s3xkcniepumMeHTa 1 TEOpUU B MPOLECCE MO3HAHUS TPUPOIbI. DKCIIEPUMEHT B (PUBHKE.

MopenupoBanue (U3MYECKUX SBIEHUH M TpoueccoB. HayuHble THNOTE3BI.
®duznyeckue 3aKOHbl U TEOpHUH. ['paHUIIBI TPUMEHUMOCTH (PU3NYECKHX 3aKOHOB.
[IprHIUIT COOTBETCTBUS.

Ponbs u mecto ¢puszuku B (OpMHUPOBAHUK COBPEMEHHOW HAYYHOW KapTHUHBI MHPA,
B IIPAKTHYECKOMN JAEATEIbHOCTH JIIOAEH.
Jlemoncmpayuu

Amnaiorosble U HU(QPOBbIE U3MEPUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Pa3gen 2. MexaHuka
Tema 1. Kunemamuxa

Mexannueckoe IBHKeHHE. OTHOCUTEILHOCTh MEXAHUYECKOT0 ABMKEeHHS. CrcTema
otcuéra. Tpaexropus.

Ilepemenienue, CKOPOCTh (CpeHsIsE CKOPOCTh, MTHOBEHHAs1 CKOPOCTh) U YCKOPEHHE
MaTepuaJbHOW TOYKHM, KX MPOEKIUHM HA OCH CHUCTEeMbl KoopauHar. CroxeHue
IIEPEMELIEHHUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMPSMOJUHEHHOE JBIKeHHe. [ 'paduku
3aBUCUMOCTH KOOPJHWHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEILIECHHS] MaTepruaIbHON
TOYKH OT BPEMEHHU.

CBoOoHOE mazieHre. Y CKOpEHHE CBOOOIHOTO A ICHHS.

KpuBosmaennoe nBwxeHue. /[BrmykeHMe MaTepUaibHOM TOYKH IO OKPYKHOCTH
C OCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YTIIOBask CKOPOCTh, JTMHEWHAS CKOPOCTh. [lepron
U yactoTa oOpaiueHus. LleHTpocTpeMHUTeIbHOE YCKOPEHHE.

TexHuueckue ycTpoucTBa M MPAKTUYECKOE MPUMEHEHUE: CIUIOMETp, ABMXKCHHE
CHaps0B, LEMTHbIE U PEMEHHbBIE MTEPEAAUN.

Jlemoncmpayuu

Mopenb cucteMbl OTCU€Ta, WUIIOCTpAIUs KUHEMATHUYECKHX XapaKTepUCTHUK
JIBUKCHMUSL.

[IpeoOpazoBanue ABMKEHUH C UCTIOJIH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B Pa3peKEHHOM IPOCTPAHCTBE.

HaGmionenne paBwkeHUs Tena, OpOIIEHHOTO IOJ YIJOM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO IMaACHUSI.

Hanpasnenue ckopocTy npu ABUKEHUH MO OKPYKHOCTH.



denepanbHas pabouas mporpamma | duszuka. 10-11 kiaccer (6a30BbIH ypOBEHB)

Yuyenuueckuii axcnepumenm, nabopamopmvie pabomol

N3yueHne HEPABHOMEPHOTO JBHKEHHUS C IEJNbI0 ONPEACICHUS MIHOBEHHOMU
CKOpOCTH.

HUccnepoBanne  COOTHOLIEHUsS  MEXAY  OYTAMH, IPOUJICHHBIMU  TEJIOM
3a MOCJIEA0BATEIbHBIE PABHBIEC TPOMEKYTKU BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUYKEHUU
C HA4aJbHOM CKOPOCTHIO, PABHOM HYIJIIO.

N3ydyeHne nBMKEHUS IIApUKa B BA3KOM KHUJKOCTH.

N3yuenue nBukeHus teaa, OpouieHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuanun otHocurensHocTH [anunes. Ilepseiii 3akoH Herotona. MHepunanbsHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cwi. Bropoit 3akon Hprorona
JUIS. MAaTEpPUAIbHOM TOUKU. Tpernit 3akoH HproTOHA J171s1 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro tarorenus. Cuna tsxectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunpel Tpenus (mokosi, ckoibxeHus, kadenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJbXEHUS U cuia TpeHus nokos. Koadduuuent tpenns. Cumna
COITPOTHUBIICHUS NPU ABMKCHUU TeJIa B KUJIKOCTHU WJIA rase.

[TocTynarenpHOE U BpalaTeJIbHOE ABMKEHUE a0COIIOTHO TBEPAOIO TENa.

MOMEHT cuiibl OTHOCHUTENBHO OCH BpamieHus. [lnedo cumel. YcioBus paBHOBeECHs
TBEPAOrO Tea.

TexHuyeckue ycTponucTBa U MPaKTUUYECKOE MPUMEHEHNE: TTOAIUITHUKH, IBUKEHUE
HCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepLUN.

CpaBHeHHME Macc B3aUMOAECHCTBYIOIINX TEIT.

Bropoit 3axkon HeroToHa.

Nsmepenue cui.

CnoxeHune CHiL.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(opManuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS TTOKOS, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHs TBEPAOTO Tela. Buabsl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmwie pabomwi

N3yuenue nprxenus Opycka no HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHUJ  YNPYIOCTH, BO3HUKAKOIIMX B IPYKHUHE U
PE3MHOBOM 00pasiie, OT uX AehopMariui.

HccnenoBanne ycnoBuid paBHOBECUS TBEPIOTO TEIA, UMEIOIIETO OCh BPAILICHMUS.
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Tema 3. 3aKonwbl cCOXpanenus 6 Mexanuke

HNmnynsc MaTepuanbHON TOYKH (Tea), CUCTEMBl MaTepUalIbHBIX TOUeK. VIMIyibc
CWIBl W H3MEHEHHE HMIyJIbca Tela. 3aKOH COXPAaHEHUs uMIlyJbca. PeakTuBHOE
JBIKECHHUE.

PabGota criibl. MOIIHOCTE CHIIBL.

Kunernueckass »oHeprus MarepuainbHOM Touku. Teopema 00 H3MEHEHUH
KMHETUYECKOU SHEPTUU.

[lotenumanbHas sHeprus. lloreHuuanbHas sHeprus ynpyro aehopMHUpOBaHHON
npyxuHsbl. [loTeHIManbHas SHEPTUs Tena BOJIM3U TOBEPXHOCTH 3E€MJIH.

IloTeHunanbHBIE M HEMOTEHLIMAIbHBIE CUIIbL. CBSA3b paOOThl HEMOTEHIMAJIBHBIX CHII
C U3MEHEHUEM MEXAHUYECKON YHEPTUH CUCTEMBI TeJI. 3aKOH COXPAHEHUSI MEXaHUYECKOM
DHEPTUH.

VYrpyrue u HEYNIpyrue CTOJIKHOBEHHS.

TexHu4eckue YCTpOWCTBA U IIPAKTUYECKOE IIPUMEHEHMUE: BOIOMET, KOIED,
NPYKUHHBIN MUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE NBMKEHNE.

[lepexoa MOTEHIMATBLHON 3HEPTUU B KHHETUYECKYIO U OOPATHO.
Vuenuueckuu skcnepumenm, nabopamopusie pabomul

N3ydenne abCONMIOTHO HEYNPYTOTo yAapa ¢ MOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI ¢ U3MEHEHUEM MEXAHMUYECKOW 3HEPruu Teja
Ha [IPUMeEpE PACTKEHUS] PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mousiekyasipuasi pu3uka M TepMOANHAMHUKA
Tema 1. Ocnoévl MoneKyIapHoO-KUHEMUYeCKOll meopuu

OCHOBHBIEC TOJOKEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUM U HMX OIBITHOE
obocHoBanue. bpoyHoBckoe gBumxkenue. Juddysus. Xapakrep IBWKEHHS U
B3aUMOJICVCTBHS YaCTULl BeLIECTBA. MOJEIN CTPOCHUS Ia30B, KUJIKOCTEN U TBEPJIBIX TEII
1 00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojieniel. Macca u pa3mMepbl MOJIEKYII.
KonuuecTBo BemiecTBa. [loctossHHast ABoraipo.

TemnoBoe paBHOBecue. Temmepatrypa u €€ wusMmepenue. lllkana Ttemmneparyp
Llenbcus.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHUE MOJEKYISIPHO-KHHETUYECKOU
TEOPUU UACATBHOTO Ta3a. AOCOIIOTHASA TeMIepaTypa Kak Mepa CpelHel KHHETUYECKON
DHEPrUMU TEIUIOBOrO JABMKEHUA yacTull rasa. Illlkana temnepatyp KenbBuna. I'azoBbie
3aKkoHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akon [lanproHa. W3ompoieccsl
B MJICAJIbHOM T'a3e C MOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. [ paduueckoe npencraBiecHue
U30IPOIIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapOMETD.
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Jlemoncmpayuu

OnbIThI, AOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, (hoTorpaduu MOJIEKYI
OpPraHUYECKUX COCTUHEHUN.

OnbiThl 10 UGG Y3UN KUJTKOCTEN U ra30B.

Mopenb GpOyHOBCKOTO JABHKCHHUSI.

Mogens onsita LlTepHa.

OnbITHI, TOKA3BIBAIONIUE CYIIECTBOBAHNE MEXKMOJICKYJIIPHOTO B3aUMOICHCTBHS.

Moaenb, WTIOCTpUPYIOIIas MPUPOIY IABIICHUS ra3a Ha CTEHKU COCY/Ia.

OnBITH, WJUTFOCTPUPYIOIINE YPABHEHUE COCTOSHUS HI€aTbHOTO T'a3a, U30MPOIIECCHI.
Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

Omnpenenenne Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPEeHHI 00BhEMa
KOMHATBI, TABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXTy ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnogbl mepmoOUHAMUKU

TepMmonuHaMuueckass cucteMa. BHYTpeHHsE DSHEPrus TEPMOJMHAMHYECKOU
CUCTeMBbl U crocoObl e€ m3MeHeHus. KoimyecTBo TemnoTel U pabota. BHyTpeHH:ss
DHEPIUsl OJHOATOMHOTO MACAIBHOTO Tra3a. Buael Teronepenadu: TEIIONPOBOJAHOCTD,
KOHBEKLIMS, U3Jy4EHHUE. Y AelbHAs TEINIOEMKOCTHh BewlecTBa. KoinuecTBO TeruoTsl
IIPHU TEIUIONEpeIaye.

[TonsiTue 06 agnadbatHoM npouecce. IlepBslii 3akoH TepMoarHamMuKy. [IpuMenenne
NEPBOr0 3aKOHAa TEPMOJMHAMHUKM K H3ompoleccaM. ['padudeckas HHTEpIpeTaIys
paboThI Taza.

BTtopoii 3akon Tepmoaunamuku. HeoOpaTuMocTh Mpo1iecCOB B IPUPOJIE.

Tennosble MamuHbl. [IpuHIUOB AeCTBUS TemIoBbIX MamuH. [IpeoOpazoBanus
HHEPruu B TEIUIOBBIX MammHax. Ko (hpuuueHT noae3Horo 1eicTBrs TEMIOBOM MaIIMHBbI.
[Mukn KapHo u ero kod(p@UIMEHT MOJE3HOTO JEUCTBUSA. IJKOJOTMUYECKHUE MPOOJIEeMbl
TEIJIOOHEPTETHKMU.

TexHuyeckue ycTpoucTBa M NPaKTHUYECKOE IPUMEHEHHE: IBUTaTENlb BHYTPEHHETO
Cropanusi, ObITOBOU XOJOJMIbHUK, KOHIULIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW 3HEPrUM Tella MPU COBEPIICHUH PadOThl: BbUIET MPOOKH
u3 OYTBUIKM MOJ IEUCTBHEM CXKAaTOTO BO3yXa, HarpeBaHue 3(upa B JATyHHOU TpyOKe
nyTéM TpeHus (BUICOI€MOHCTpAIus).

N3meHenne BHYTpEeHHEW 3HEpruu (Temmeparypbl) Tejla MpU TeIulonepeaaye.

OnpIT M0 a1MadaTHOMY PACIIMPEHUIO BO3/AyXa (ONBIT C BO3IYIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOMHBI, JBUTATENsl BHYTPEHHETO CrOpaHusi, PEaKkTUBHOIO
JBUTATEJIS.

Yuenuueckuii akcnepumenm, nabopamopmwie pabomoi

HN3mepenune yaenbHON TEIIOEMKOCTH.
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Tema 3. Azpezammnsvie cocmonanun eeujecmea. Pazoevie nepexoonl

[TapooOpazoBanue u KoHjaeHcarus. Mcnapenue u kuneHue. AOCOIIOTHAsS U
OTHOCHUTENIbHAS BJIAXHOCTh BO3Ayxa. HacelmeHHslii mnap. VYaenbHas TeIUioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUTIEHUS OT JTaBJICHUS.

Teépnoe teno. Kpucramnumueckue u amopduble Tena. AHU30TPONHS CBOMCTB
kpuctaymioB. Kunkme kpuctamisl. CoBpeMeHHblE Marepuansl. llnaBnenne wu
KpUCTajui3anus. Y AejibHas TemioTa miasiieHus. CyOaumanus.

YpaBHEHHUE TEIUIOBOTO OajaHca.

TexHudeckne yCTpoUCTBa U IIPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMET,
KAJIOPUMETP, TEXHOJOIMH IIOJIyYEHHs] COBPEMEHHBIX MAaTE€pUaliOB, B TOM YHCIIE
HAaHOMAaTE€pUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoliCTBa HACHILLIEHHBIX MAPOB.

Kunenune npu noHNKEHHOM JaBIECHUU.

CniocoObl U3MEPEHUS BIAYKHOCTH.

HaGnrogenne HarpeBaHus U MJIaBJIEHUS KPUCTANIMYECKOTO BEIIECTRA.

JlemoHCcTpanust KpuCTaILIOB.

Yuenuueckuu sxcnepumenm, nabopamopmsvie pabomoi

N3mepenne 0THOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. DinekTpoauHaMuKa
Tema 1. Dnekmpocmamuka

DneKTpu3alus Tell. JJIEKTpUUEeCKUW 3apsan. JlBa BuIa AJIEKTPUUYECKHUX 3apsiOB.
[IpoBOAHUKH, UAIEKTPUKUA U MOTYNPOBOJHHUKUA. 3AKOH COXPAHEHUS SJIEKTPHUYECKOIO
3apsja.

B3aumoneiictBue 3apsanoB. 3akoH KynoHa. TodeuHbId 3JIEKTPUYECKHI 3apsii.
DnekTpudeckoe nojie. Hanpssk€HHOCTH iiekTprudeckoro noust. [IpuHnmn cynepno3uuuu
DJIEKTPUUYECKUX TTOJEN. JIMHUU HANPSKEHHOCTHU AJIEKTPUYECKOTO TTOJIA.

Pabora cun anexrpoctatudeckoro mojisa. [lorenuman. Pa3HOCTh MOTEHIMANIOB.
[IpOoBOMHUKM W JMRJIEKTPUKA B JJIEKTPOCTATHYECKOM Tone. JludnekTpudeckas
MPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTtop. JIEKTpOEMKOCTh IUIOCKOTO KOHJEHCATopa.
DHeprus 3apsH>KEHHOTO KOHJIEHCATOoPa.

TexHuuyeckue yCTPOMCTBA M IPAKTUYECKOE TMPUMEHEHHUE:  DIIEKTPOCKOII,
JIEKTPOMETP,  DJIEKTPOCTATHYECKas  3allluTa,  3a3€MJICHHE  AJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIUII IEHUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRIEKTPU30BaHHBIX TEI.

DIIEKTPUUECKOE TMOJIE 3aPSKEHHBIX TE.

[IpoBOTHUKH B 3JIEKTPOCTATHYECKOM TOJIE.

DIIEKTPOCTATHYECKAS 3aIUTA.

11
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JIMAIIEKTPUKH B DJIEKTPOCTATUYECKOM IT10JIE.

3aBUCHUMOCTb AJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOLIAIU IUIACTHH,
PACCTOSIHUS MEXKJ1y HUMHU U IUIEKTPUYECKOU TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOPa.
Yuenuueckuii akcnepumenm, nabopamopHvie pabomoi

N3mepenue anekTpo€MKOCTH KOHIEHCATOpa.

Tema 2. Illocmosannwtit 31ekmpuueckuiit mok. Toxku ¢ paznuunvlx cpeoax

DJIEKTPUYECKUN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. ICTOUHUKH
Toka. Cuna Toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon Oma 15 ydacTka 1Enu.

DJIEKTPUYECKOE  CONPOTUBJIEHUE.  YIEIbHOE  CONPOTUBJICHHUE  BEIIECTBA.
[TocnenoBarenbHOE, NapaJIEIbHOE, CMELIAHHOE COCIMHEHUE ITPOBOIHUKOB.

Pabota snexrpudeckoro Toka. 3akon Jxoyns—JIenna. MoImHOCTh 3JIEKTPUYECKOTO
TOKa.

DJIEKTPOJBWKYIAsA CUJIAa U BHYTPEHHEE COIMPOTUBJIECHUE MCTOYHHMKA TOKA. 3aKOH
Owma 715 moJTHOM (3aMKHYTOMR) 35ieKTpruyeckoi nenu. Kopotkoe 3ambikaHue.

DIIEKTPOHHAS TPOBOJAUMOCTH TBEPABIX METAJIOB. 3ABUCUMOCTh COIIPOTHBIIEHUS
METaJUIOB OT TeMnepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[HonynpoBoauuku. CoOCTBEHHAs! U TPUMECHAS MPOBOJAUMOCTD MOIYITPOBOIHUKOB.
CpoiicTBa p—n-nepexona. [lonynpoBoaHUKOBBIE TPUOOPHI.

DIIEKTPUYECKUN TOK B PACTBOPAX U PACILIaBaX IEKTPOIUTOB. DIEKTPOIUTHUECKAS
JUCCOLUALNS. DIEKTPOIIU3.

DJeKTpU4eCcKuid TOK B Tra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSTEIbHBIA pa3psl.
Mounus. [1na3ma.

TexHuuyeckue ycTpolcTBa U NMPAKTUYECKOE NMPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, ICTOYHUKHU TOKa, 3JIEKTpOHArpeBaTelbHble TPUOOPHI, JJIEKTPOOCBETUTENbHbIE
npuOoOpbl, TEPMOMETP  CONPOTUBICHMS, BaKyyMHBIM JMOJ, TEPMHUCTOPHI U
(boTOpe3ucTOphl, MOJTYIPOBOJHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHnune cuibl TOKa U HaPSIKEHUS.

3aBUCHUMOCTb CONIPOTUBIICHHSI IMJIMHIPUYECKUX IPOBOAHUKOB OT JITMHBI, ILTOIIAAN
MONEPEYHOr0 CEYEHUS U MaTEpHAIIA.

CmemaHHoe COeTMHEHUE IPOBOTHUKOB.

[Ipsmoe  w3MepeHHe  AIEKTpOABMKYIIEHM  cuibl. KopoTkoe — 3aMblKaHHE
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONMPOTUBIIEHNUS.

3aBUCHUMOCTD COITPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTE BJIEKTPOIIUTOB.

HckpoBoni pa3psia 1 IpOBOAUMOCTb BO3/1YyXa.

OnHOCTOPOHHSS TPOBOJAUMOCTD AUO/IA.
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Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3ydeHne cMenmanHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne SIIEKTPOJABIKYIICH CHUIBI WCTOYHMKA TOKA W €ro BHYTPEHHETO
COTIPOTHBIICHHUS.

HaOmronenue snektponusa.

MexnpeaMeTHble CBSI3H

Nzyuenue kypca ¢usuku 6a30Boro ypoBHs B 10 Kjacce OCyIECTBIAETCS ¢ yUETOM
coJiepKaTeNIbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTeMaTUKH, OMOJIOTHH, XUMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meocnpeomemnvle nomsmusi, CBSI3aHHBIE C M3YYEHUEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (pakT, rumnoresa, puznyeckas BEIUUYMHA, 3aKOH, TEOpUS,
Ha0JII0/IeHNE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxka: pellleHHEe CHUCTEMbl ypaBHEHWH, JIMHEWHas (QyHKuus, napadona,
runepOosa, ux rpauKu U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMHU: CUHYC, KOCUHYC,
TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HX
IIPOEKIMU Ha OCH KOOPJHUHAT, CI0KEHNE BEKTOPOB.

buonocus: mexannueckoe ABMKEHHE B KHMBOW mpupoxe, mauddys3us, ocmoc,
TEMJI000MEH >KMBBIX OPraHu3MOB (BUIIbI TEIUIONEPEaayur, TEIMJIOBOE PABHOBECHE),
AIEKTPUYECKUE SIBJICHHS B KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIPHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TEJI, KUAKOCTEH U Ta30B,
AIIEKTPUYECKHE CBOKWCTBA METAJUIOB, 3JIEKTPOJUTUYECKAS TUCCOLUALS, TaIbBAHUKA.

l'eocpaghus: BIaXXHOCTH BO3/lyXa, BETPBI, 0APOMETP, TEPMOMET.

Texnonoeus: mpeodpazoBaHUE ABMKEHUN C HCIOJB30BAHUEM MEXAaHHU3MOB, Y4ET
TpEHUS B TEXHUKE, MOJIIUIHUKYA, HCIOJIb30BAHUE 3aKOHA COXPAHECHUS HMITyJbCca
B TEXHUKE (pakeTa, BOJOMET W APYTHE), JBUTATENIb BHYTPEHHETO CTOpaHHs, MmapoBas
TypOuHa, OBITOBON XOJOIMUIBHUK, KOHIUITMOHED, TEXHOJIOTUH MOJTYyYEHUs COBPEMEHHBIX
MaTepuasgoB, B TOM YUCJIE HAHOMAaTEpUAJIOB, 1 HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs
3alluTa, 3a3eMJICHHE  DJICKTPOIPUOOPOB, KCEpOKC, CTPpYWHBIN IIPUHTED,
AIIEKTpOHArpeBaTesibHbIe TPUOOPHI, JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC
Pa3znea 4. DnekTpoguHaMuKka
Tema 3. Macnummnoe none. IeKmpomazHUMHAA UHOYKUUS

[ToctosiHHBIE MarHuThl. B3anMoAEHCTBUE ITOCTOSHHBIX MAarHUTOB. MarsHurtHoe
nosje. BekTop MarHUTHOM WHAYKUUU. [IpUHIMII Cynepno3uiMi MarHUTHBIX IIOJIEH.
JIvHUM MarHUTHOM MHAYKIMHU. KapTuHa JTMHUI MAarHUTHOM MHAYKIIMU TIOJISI IOCTOSIHHBIX
MarHuTOB.

MarauTtHoe 1mosie npoBOoJAHUKA ¢ TOKOM. KapThHa JUHUN MHIYKIIMM MAarHUTHOTO
MOJISL JUTMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO TPOBOAHUKA, KATYIIIKA
¢ TokoM. OnbIT Opcrena. B3anmoaencTere MpOBOJHUKOB C TOKOM.
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Cuiia AMnepa, e€ MOlyJIb U HallpaBJIEHUE.

Cuia JlopeHua, €€ MOIyllb M HampabieHHE. J[BHKEHHE 3apsSyKEHHOW YaCTUILIbI
B OJIHOPOJHOM MarHuTHOM IMoJje. Pabota cuisl Jlopenia.

SIBeHHE 3IEKTPOMArHUTHOM HMHAYKLUHU. [IOTOK BEKTOpa MAarHUTHOM MHAYKIIMU.
DIIEKTPOABWKYIIAS CHJIAa UHAYKINH. 3aKOH AJIEKTPOMAarHuTHOM nHaykuuu dapanes.

BuxpeBoe  anekTpuueckoe  moje.  ONEKTPOABWKYIAs  Cuila  MHIYKIUU
B [IPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATENIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NunykTtuBHOCTE.  SIBlIEeHME  CaMOMHIYKLIWH. ONEKTpOJBWXKYIIAsA  CUja
CaMOMHIYKLIHH.

DHeprusi MAarHUTHOTO MOJIS1 KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHU4eCcKre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MOCTOSHHBIE MArHUTHI,
DJEKTPOMArHUThI,  JJIEKTPOABUIATENb,  YCKOPUTEIM  DJIEMEHTAapHbIX  YacCTHII,
WHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE PJIEKTPOHHOIO MTyYKa MATHUTHBIM TOJIEM.

JIvHUM MHIYKUMHA MAarHUTHOTO TTOJISL.

B3anmonerictBue AByX NIPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha MOHBI DJIEKTPOJIUTA.

SIBiIeHnE ANEKTPOMArHuTHOW UHIYKIUU.

[IpaBuio Jlenua.

3aBUCHUMOCTh DJIEKTPOJBWKYIIEH CHJIBI MHAYKIUA OT CKOPOCTH W3MEHEHHUS
MAarHMTHOTO MOTOKa.

SIBrieHnEe CaMOMHIYKIIHH.

Yuenuueckuii skcnepumenm, nabopamophwie pabomwi

N3ydyeHrne MarHuTHOro MOJISl KATYIIKK C TOKOM.

HccnenoBanne AeiCTBUSA OCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

UccnenoBanune sSBICHUS SJIEKTPOMArHUTHON UHAYKIHH.

Paznen 5. KoJsieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHumHsle KO1e0anus

KonebarensHas cucrema. CBoOOIHBIE MEXaHUYECKHE KoieOaHus. ['apMoHnyeckue
konebanus. [lepuon, yactora, ammuutyna u ¢asza konedbanuil. [IpyKUHHBIN MasSTHHK.
MaremaTudyecknii MasTHUK. YpaBHEHHE TapMOHUYeCKuX KoJjieOaHui. IIpeBpaieHue
SHEPTUH IIPU TAPMOHUYECKUX KOJICOAHUSX.

KonebarensHbiii KOHTYp. CBOOOJHBIC AJIEKTPOMArHUTHBIC KOJICOAHUS B UJICATbHOM
KOJIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEXKIY MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMU
koneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHS DSHEPrUUd B  HACATIBHOM
K0J1e06aTeThHOM KOHTYPE.
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[IpencraBienne o 3aTyxaronMx KojeOaHusX. BbIHYyXJIEHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeIHYX/IEHHBIE 3JIEKTPOMarHUTHbIE KOJIEOaHMUs.

[Iepemennsiil TOK. CHHYCOMAAIBHBIN IEPEMEHHBINA TOK. MOITHOCTh NEPEMEHHOTO
TOKa. AMIUTMTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKECHHUS.

Tpanchopmarop. IlpomsBoacTBo, mepemadya W MOTpPeOICHUE DIEKTPUUECKOU
JHEPrur. OKOJOTWYECKHE PHUCKH IIPU TMPOU3BOJCTBE ANEKTposHepruu. KymnbTypa
WCIIOJIb30BaHUs SJIEKTPOIHEPT U B TOBCEIHEBHOM )KU3HH.

TexHuueckue ycTporcTBa M MPAKTUYECKOE TPUMEHEHHE: JIIEKTPUUECKUM 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKa, JIMHUU AJIEKTponepeaay.
Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KojeOaTeNbHOM  cUCTeMbl (NMPYKUHHBIA WU
MaTEMaTUYECKUN MAsATHHUK).

Hab6mronenue 3aTyxarmux KoieOaHui.

NccnenoBanne cBONCTB BRIHYKJIEHHBIX KOJIEOAHUH.

HaGmronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHbIE KOJIEOaHMUS.

OcummiorpaMMbl  (3aBUCUMOCTA  CUJIBI TOKAa W HAIpSOKEHUST OT BPEMEHM)
JUISL JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pezonanc nmpum  mocimenoBaTENbHOM — COENMHEHUMM — PE3UCTOPA,  KATYLIKH
VHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopens JIMHUY 3JIEKTPOIIEpEIayn.
Yuenuueckuii akcnepumenm, nabopamopmwvie pabomol

HccnenoBanue 3aBUCHMMOCTH MEPUO/Ia MAJIbIX KOJEOAHUM Ipy3a HA HUTH OT JJIMHBI
HUTH U MaccChl rpy3sa.

HccnenoBanne nepeMEHHOr0 TOKA B IIENU U3 MTOCIEA0BATENBHO COEAMHEHHBIX
KOHJICHCATOpPa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoOMAZHUNHbLE 6OIHbL

MexaHnueckue BOJHBI, ycioBUs —pacnpoctpaHenus. llepumon. CkopocTb
pacrmpocTpaHeHusl U JJIMHa BOJHBIL. [lonepeunsie u mpo1oyibHbIe BOJIHBL. MHTEpdepenims
U IUPpaKus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMATrHUTHBIE BOJIHBL. Y CJIOBUSL M3JyYE€HMS JJEKTPOMATHUTHBIX BOJIH.
B3aumuaa opuentraums BexkTopoB E, B, V B anektpomarnuTHOI BoaHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJH: OTpPaXCHHE, MpeOMIICHUE, TMoJspu3anus, audpaxius,
uHTepdepeHuus. CKopocTh 3JIEKTPOMAarHUTHBIX BOJIH.

[[Ikana SJIEKTPOMATHUTHBIX BOJIH. [IpUMEHEHUE SJIEKTPOMATHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyHIMTBI paguOCBA3U U TE€NEBUACHUS. Pannonokanus.

DIJIEKTPOMATrHUTHOE 3arpS3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckue yCTpOWCTBA MW TNPAKTUYECKOE NPUMEHEHHME: MY3bIKaJIbHBIE
WHCTPYMEHTBI, YJIbTPAa3BYKOBas JMArHOCTMKA B TEXHUKE M MEIULMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBU-neus.
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Jlemoncmpayuu

OO0pazoBaHu€e U PaCIIPOCTPAHEHHUE ONEPEUHBIX U TPOIOJIBHBIX BOJIH.

Konebmromieecst Teno Kak MICTOYHHK 3BYKa.

HaGmonenne orpaxkeHus: M MpeaoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepeHnu 1 1u@pakiiuu MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HabGnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJOM M 4acTOTOMN
KoJIeOaHMil.

HccnenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHHE, NPEIOMIICHHE,
noJyispu3anys, udpaxius, tHTephepeHITHs.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsiMonrHEHOE pacClIpOCTpaHEHUE CBETA B OAHOPOIHOM
cpene. Jlyd ceera. ToueyHbIld HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKkoHbl OTpakeHUs cBera. llocTpoeHue uU300paKeHUI
B IUIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI TpEOMIICHHS CcBeTa. AOCOMIOTHBIM TOKa3aTelb
npenomiieus. [lomHoe BHyTpeHHee oTpaxkeHue. llpenenbHbli  yroa MOJIHOTO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CiioxHBIN cocTaB 6emoro cBeta. L[Ber.

Cobupatonire u pacceuBaroniie JuH3bl. ToHKas nuH3a. POKYCHOE PACCTOSIHUE U
onTHYeCKas Cuia TOHKOW JnuH3bL. [locTpoeHue wu300pakeHHI B coOUparomux |
paccenBaromMX JuH3ax. @opMyiia TOHKOU JIMH3bI. Y BEIMYEHUE, TaBAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOM ONTHKH.

BonnoBas ontuka. Untepdepennus cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS
HAOJIIOICHUS] MAKCUMYMOB MU MHUHHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT JBYX
CUH(}a3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakuusa csera. [Judpakuuonnas pemérka. YcnoBue HaOMIOIEHUS TIaBHBIX
MaKCHMMYMOB IIPH MMaJIEHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpOHCTBa U MPAKTUYECKOE PUMEHEHHE: 0UKH, JIyna, (oToanmnapar,
MIPOCKITMOHHBIN amnmapar, MUKPOCKOTI, TEIECKOI, BOJOKOHHAS ONTHKA, TUPPAKITUOHHAS
pelETKa, MOIAPOUL.

Jlemoncmpayuu

[IpssMonuHEHOE  paclIpOCTpaHEHUE, OTPaKEHUE U  IPEJIOMIIEHUE CBETa.
OnTuyeckue npudopsI.

[TonHOE BHYTpeHHEE OTpaxeHne. MoJenb CBETOBOA.

UccnenoBanne cBOMCTB M300pakKeHUM B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

HaoGmonenue nnrepdepeniiuu ceera.

HabGmronenue nudpakunu cBera.

HaOnronenue nucnepcun cBeTa.
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ITonydeHnue crieKkTpa ¢ HOMOILBIO IIPU3MBI.
[Tonyyenue cnekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1adopamoprvie pabomoi
N3mepenne nokasaresns npeaoMIeHus CTEeKIa.
UccnenoBanne cBONCTB M300payKEHUH B IMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cieMATbHOM TEOPUU OTHOCUTEIbHOCTH

I'panuibl TPUMEHUMOCTH KJIacCMUeCKoM MexaHuku. [locTynaTel crenuaibHOU
TEOPUHU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTM CBE€Ta B BaKyyMe,
MIPUHIIUIT OTHOCUTENBHOCTH DUHIITENHA.

OTHOCHUTEILHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHHE BpPEMEHM W COKpaIlleHHue
JUTUHBI.

DHEprusi U UMNYJIbC PEISATUBUCTCKON YACTUIIBI.

CBsI3b MACCHhI C SHEPTUEH U UMITYJIbCOM PEISATUBUCTCKON YACTULIBI. DHEPT U TOKOSI.

Pa3znen 7. KBanroBas ¢pusuka
Tema 1. dnemenmut KGAHM OGO ONMUKU

®ortonbl. Popmyna [Inanka cBs3u 3HEprum (POTOHA C €r0 YaCTOTOW. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTie u ucciuenoBanue (oroddpdexra. Ompitet A.I'. CtoneToBa. 3aKOHBI
dotorddexra. VYpaBuenue DitHmreiiHa s poroaddexra. «KpacHas rpanHuia»
dboTtorddekTa.

JlaBnenue ceeta. OmbiTel [1.H. JleGenena.

XHUMHUYECKOE JEUCTBHUE CBETA.

TexHuueckue ycTpoiicTBA M MPAKTUYECKOE NpPUMEHEHHUE: (HOTOIIEMEHT,
dboTomaTUHK, COTHEUHAs! OaTapesi, CBETOINOI.

Jlemoncmpayuu

doTor(pdekT Ha yCTaHOBKE ¢ IIMHKOBOM IIIACTHHOM.

HccnenoBanne 3akoHOB BHelTHEro Gororddekra.

CBeToMon.

Conneunas OaTtapesi.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmnwiTel Pe3zepdopna mo paccesHUIO 0-4acTHII.
[Tnanerapuas monens aroma. [loctynater bopa. M3nydyenue u normnomienne GOTOHOB IpH
Nepexo/ie aToMa ¢ OJTHOTO YPOBHS SHEPTUH Ha Apyroi. Buel ciektpoB. CeKTp ypoBHEM
SHEPIUM aTomMa BOAOPOJa.

BosiHoBeie cBoiicTBa uactull. Bomubl ne bpoinsa. KopnyckynspHo-BOJHOBOM
Ty aJIA3M.

CHOHTaHHOE U BBIHYKJACHHOE U3Ty4YCHHUE.

TexHuyeckue yCTpoHCTBa M INMPAKTUYECKOE NMPUMEHEHUE: CIEKTPAJIbHBIA aHAIN3
(CeKTpOoCKoI), Ja3ep, KBAHTOBbI KOMIIBIOTED.
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Jlemoncmpayuu
Monens onbita Pezepdopra.
Ornpenenenue JJIMHBI BOJHBI Ja3epa.
HaOnroienrie nuHeyaThix CIEKTPOB U3TyUYCHUS.
Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamoprsie pabomwi
HabGmonenre nuHeyaToro criekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKa3bIBAIOIIME  CJIOKHOCTb CTpOeHHs sapa. OTkpeiThe
paauoakTuBHOCTH. OmnbITel Pesepdopaa mo omnpeneneHuio coctaBa pagMOaKTHBHOTO
u3nyuenus. CBoiicTBa anbda-, 0eTa-, raMmma-u3nydeHus. BinsHue paguoakTHBHOCTH Ha
JKUBBIE OPTaHU3MBI.

OtkpeiTe mpoTOHa W HedTpoHa. Hykmownas wmogens siapa [eiizenOepra—
WBanenko. 3apsg sapa. MaccoBoe uucio sjapa. M30Tormsl.

Anbda-pacnaa. DNEeKTPOHHBIM W MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyuyeHue.
3aKOH paJIMOAKTUBHOTO pacla/ia.

DHeprus CBs3U HYKJIOHOB B sifipe. Saepubie cuibl. Jledekt Macchl sapa.

Anepusie peakuun. [lenenue u cUHTE3 A1€EP.

SAnepusbiil peakrop. Tepmosiaepublii cunte3. [IpobiieMbl U NEPCNEKTUBBI SAAEPHON
HEPreTUKH. DKOJIOTMYECKUE ACIIEKTHI IAEPHON SHEPIrEeTUKH.

DiieMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Meroapl  HAONIOAEHMST M PETUCTpAIMM  DJIEMEHTapHBIX  YaCTHII.

dyHaaMeHTaIbHbIE B3aUMOAeHCTBUsI. ENMHCTBO PU3nUeCcKoi KapTHHBI MUpa.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: TO3UMETp, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas boM0a.
Llemoncmpayuu

CU€TuMK MOHU3UPYIOIIHNX YACTHIL.
Yyenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB yacTuil (IO TOTOBBIM oTorpadusm).

Pa3znen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3MKH

DTanel pa3BUTUS aCTPOHOMHUM. [IprKIaHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bup 38é3qH0r0 HEOa. Co3Be3nusl, sipKkre 3BE3/Ibl, MIJIAHETHI, UX BUJAUMOE JIBUKCHUE.

ConnedHas cucrema.

Counnne. ConiHeyHas akTUBHOCTh. MicTouHuK 3Hepruu CoJiHIa U 3BE3]1. 3BE3/IbI, X
OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMma «CIEeKTPAJIbHBIN KJIACC — CBETUMOCTbY. 3BE3/IbI
IJIABHOM MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTD «MAcca — CBETUMOCTb) JJI 3BE3/] TJIABHOM
MOCTIEIOBATEILHOCTU. BHyTpeHHee cTpoeHue 3BE3n. (COBpEeMEHHBIE MNPEACTABICHUS
0 MPOUCXOXKACHUHU U 3BOMONMU COJIHIIA U 3BE3/1. DTalbl KU3HU 3BE3].

Muneunsiii [1yts — Hama ["anaktuka. [Tonoxenne u nenxenue ConHua B ['anakTuke.
Tunel ramakTuk. PaguoranakTuky u kBa3zapbl. UEpHbIE IBIPHI B SIpaX TAIAKTHK.
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Bcenennas. Pacimupenue Bceenennoit. 3akon Xa606ia. Paszberanue ranakTuk.
Teopus bonbioro B3peiBa. PenukroBoe usiryyeHue.

Macmra0Has ctpykTypa Beenennoit. MertaranakTuka.

Hepeménnpie npob6iieMbl aCTpPOHOMUMU.
Yuenuueckue nabnooenus

HaOnronennsi HEBOOPY:KEHHBIM  TJIa30M € HMCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUH sl OTIPEICTICHUS TTOJI0KEHNST HeOECHBIX 00BEKTOB Ha KOHKPETHYIO NIaTy:
OCHOBHBIE c03Be3/1uss CeBEpHOI0 MOIYIIAPUS U SIPKUE 3BE3BL.

Hab6mronenus B reneckon JIynsl, mianet, Maeunoro [TyTu.

O6o0maromniee NOBTOPEeHNE

Ponb Gu3ukn 1 acCTpOHOMHUM B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COIMaIbHON U
TUYECKOU cdepax ACATETLHOCTH YeOBEeKa, POJib U MECTO (DM3MKH W aCTPOHOMHUU
B COBPEMEHHON HAy4yHOW KapTHHE MHUpa, POJib (PU3UUECcKOl Teopuu B (HOPMUPOBAHUU
NpeACTaBICHUH 0 (PU3MYECKONH KapTHHE MHpa, MECTO (PU3MYECKONH KapTHHBI MHUpa
B 00I1IEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O MPUPOJIE.

Me:xnpeaMeTHbie CBA3H

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCyIiecTBISIETCS ¢ YUETOM
COJICPKATENIbHBIX MEXIIPEIMETHBIX CBSI3E€HM ¢ KypcaMu MaTeMaTUKU, OMOJIOTHH, XUMHUH,
reorpaduu U TEXHOJIOTUH.

Medxcnpeomemnvie noHsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYyYHOIO
MO3HAHUSA: SIBJICHUE, HAYYHBIM (paKT, THUMOTE3a, (pU3NUYecKasl BEIMYMHA, 3aKOH, TEOPHS,
HaOJII0/ICHKE, DKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuka: penieHUE CUCTEMbl YpaBHEHHH, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO,
BEKTOPbl M HMX NPOEKUMH HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB, IMPOU3BOJHBIC
aJieMEHTapHbIX (QYHKIHM, TPU3HAKU MMOJ00US TPEYrOJIbHUKOB, OMpEIeIeHUE TUI0IaIn
II0CKUX (hUryp u oobEMa Ten.

buonoecus: snekrpuueckue sIBICHUS B ®KUBOU NIPUPO/IE, KOJIeOATEIbHBIC BUKEHUS
B JKMBOM MPUPOAE, ONTUYECKHE SIBIICHUS B KXWBOU NPUPOJAE, ACHUCTBUE paavalluu
Ha JKMBBIC OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX TEIL,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMUECKOU PEIIETKH, CIEKTPATbHBIA aHAIN3.

l'eoepagus: mMarHUTHBIE TIONIOCA 3€MJIM, 3aJie’KU MarHUTHBIX pyl, (GoTrochEmka
36MHOU MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHUM.

Texnonoeus:  TUHUM  DIEKTpOIlEpenady, TEHEpATop MEPEMEHHOro0  TOKa,
AJIEKTPOABUTATEND, NHIYKIHUOHHAS [1€4Yb, PaJap, PaAUONPUEMHUK, TEJIEBU30D, AHTEHHA,
tenepon, CBU-neub, NPOEKIMOHHBIN amnmapar, BOJOKOHHAs OITHKA, COJHEYHAas
Oarapes.

19



denepanbHas pabouas mporpamma | duszuka. 10-11 kiaccer (6a30BbIH ypOBEHB)

IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne ydeOHoro mnpenmera «Dusmka» Ha YpOBHE CpeaHEero oOIIero
oOpazoBaHus (0a30Bblii ypPOBEHB) JOJDKHO OOECHEUYUTh JAOCTHKEHHUE CIIEIYIOIINX
JUYHOCTHBIX, METAIIPEIAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJbBTATBI

JImqHOCTHBIE PE3yNbTaThl OCBOCHHS y4eOHOTOo mpeamera «Du3uka» HTOHKHBI
OTpaXaTh T'OTOBHOCTP M  CIIOCOOHOCTH  OOYYarOIIUXCS  PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH TIO3MIIMEH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX
OpHMEHTAITUH, TTO3UTUBHBIX BHYTPCHHUX YOCKICHNUH, COOTBETCTBYIONTUX TPAIAIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOTro OOIIEeCTBa, paCIIMPEHHUE >KU3HEHHOTO OIbITa U OIbITa
JIESITEIbHOCTH B IIPOLIECCE pPEATM3alMi OCHOBHBIX HAIPABICHUN BOCHUTATEIBHOMN
JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOT0 BOCIIMTAHMA:

c(OPMUPOBAHHOCTh IPAKIAHCKOMN MO3HMIIMHA O0YYaIOMIErocsi Kak aKTUBHOTO M
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO 00IIEeCTBA;

NPUHATAE  TPAJAUIMOHHBIX  OOIICYSIIOBEYCCKUX  T'YMAHHCTHYECKUX |
JEMOKPATHIECKHX IIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B HWHTEpecax TIPaxkJIaHCKOTO
00IIIeCTBa, Y4aCTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEIbHON OpraHU3allHH;

YMEHHE B3aUMO/ICHCTBOBATh C COI[MAIbHBIMA MHCTUTYTaMH B COOTBETCTBUH C HUX
(YHKIHSIMHA 1 HAa3HAYCHUEM;

TOTOBHOCTBH K TYMaHHTAPHOM U BOJIOHTEPCKOM JICATSIIBHOCTH;

2) IaTPHOTHYECKOT0 BOCTIUTAHMS:
c(hOpMHPOBAHHOCTh POCCUMCKON IPAKIAHCKOW MAEHTUYHOCTH, IAaTPUOTU3MA;
LICHHOCTHOE OTHOILIEHWE K TOCYIAapCTBEHHBIM CHUMBOJAM, JOCTHIKECHUSIM
POCCUICKUX YYEHBIX B 007aCTH (PU3UKHU U TEXHHUKE;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCJIE B
JEATENLHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYMBOTO OYayIIero;

4) 3CTEeTHYECKOT0 BOCIIUTAHNS
3CTETHYECKOE OTHOIICHHE K MHPY, BKJIIOYAs SCTETHKY HAYYHOTO TBOPYECTBA,
IPHUCYIIETro (PU3NIECKON HayKe;
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5) Tpy/10BOT0 BOCTIMTAHMS :

MHTEpEC K pa3IuYHbIM cepam mpodeccCHOHATBHON NEATETHHOCTH, B TOM YHCIE
CBSA3aHHBIM C (DU3MKON M TEXHUKOM, YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOp Oyylen
npoeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO U CAMOOOPa30BaHUIO B 00JaCTH (PU3UKH
Ha MPOTSDKEHUU BCEH JKU3HM,

6) 7KOJIOrH4eCKOT0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH IKOJIOTHIECKOU KYJIbTYPbI, OCO3HAHUE TIO0ATEHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIEM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICUCTBUM B OKPYXKAIOUIEH Cpelie Ha OCHOBE
3HaHMA LEJIEM YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

Pacuiupenue omnbiTa AEATEIBHOCTH IKOJOTMYECKOM HAMPaBICHHOCTH HAa OCHOBE
UMEIOIITUXCS 3HAaHUH 110 (QU3HUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NYECKON HAYKH;

OCO3HaHUE LEHHOCTH HAyYHOH NEeATEIbHOCTH, TOTOBHOCTh B MPOLECCE U3yUYEHUS
(U3MKM ~ OCYIIECTBIIATH  NPOEKTHYID M  HCCJIEAO0BATEIbCKYIO  JESTENbHOCTD
WHIUBUIYAJIBHO U B TPYMIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIe YHUBEPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble JJoruueckue aeiicTBUA:

CaMOCTOATENTHLHO (OPMYITHPOBATh U AKTYaJM3UPOBATH MPOOIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

OIPEICIISITh LEJN JCITEIbHOCTH, 33/1aBATh NapaMETPhl U KPUTEPUH UX JOCTHUKECHUS;

BBISIBJIITH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PaCCMATPUBACMBIX (PU3MUCCKUX
SIBIICHUSIX

pa3pabarbiBaTh IUTAH pelIeHusT TpoOJeMbl C Yy4€TOM aHaIM3a HWMEIOITUXCS
MaTepHalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JICATEIBLHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJIIM, OLIEHUBATh PUCKU MTOCIIEJACTBUMN IEATEIbHOCTH;

KOOPJAMHUPOBATh U BBINOJHATH Pa0OTy B YCIOBUSIX PEaIbHOI0, BUPTYyAIHHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/JICHCTBUS;

pa3BUBaATh KPEaTUBHOE MBIIIUICHHUE MPU PEIICHNUN KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBaTeIbCKHe AeiiCTBUSA .

BJIAJICT HAy4YHOM TEPMHUHOJIOTHEW, KIIOYECBBIMH TIOHSITUSIMH W  METOJaMH
buznuecKon HayKu;

BJIAJICTh HaBBIKAMH Y4YEOHO-HMCCIICIOBATEIbCKOM W TPOCKTHOH JEATEIbHOCTH
B 00J1acTH (DM3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIBHOMY ITOUCKY
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METOJIOB pPEIIEHHUs 33]1a4 PU3NUECKOrO COAECPKAHMI, IPUMEHEHHIO Pa3INYHbIX METO/I0B
MIO3HAHMS;

BIAJETh BUJAMH JESATEIBHOCTH IO TIOJYyYEeHUIO HOBOTO 3HAHUA, €ro
UHTEpIpeTalny, Mpeodpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX yYEOHBIX CHUTYaIlUsX,
B TOM YHUCJIE NPU CO3[JaHUU YYE€OHBIX IPOEKTOB B 00IACTH (PUUKHU;

BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIE CBA3M U aKTyaJlM3UPOBATh 3a7a4dy, BbIIBUTAThH
TUNOTE3Y €€ pelIeHNs, HAXOUTh apTyMEHTHI IS 10Ka3aTeIbCTBA CBOMX YTBEPKIACHUIA,
3aJlaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh MOJIYYCHHBIE B XOJE PELICHUS 3aJaud pe3yJbTaThl, KPUTHUECKH
OLIEHHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh #  (OPMYJIUPOBATh COOCTBEHHBIE 3aJadyd B  0Opa3oBaTEIbHOMU
JESITEIbHOCTH, B TOM YHCJIE IPU U3YYEHUU (DU3UKY;

JaBaTh OIICHKY HOBBIM CHUTYAI[UsIM, OIICHUBATh PUOOPETEHHBIN OIIBIT,

yMeTh TEPEHOCUTh 3HAHUS 1O (U3UKE B  TPAKTUYECKYI0  00IacTh
KU3HEACSITEbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJCH, TIPEJIaraTh OPUTHHATBHBIC TIOAXO/bI U PEIICHUS;

CTaBHUTb MPOOJIEMBI U 33/1a4H, JOMYCKAOIINE AIbTEPHATUBHBIC PEIICHHUS.

Pa6ora c undopmanueii:

BJIQJICTh HABBIKAMHU TOJY4YeHUS HWHOOpMaAnuu  (PU3NYECKOTO  COICPKaHUS
U3 WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIIECTBIATh TMOWCK, AaHAJU3,
CUCTEMATH3AlMI0 W WHTEPIPETANi0 HHPOPMAIMK pPA3IMYHBIX BHIOB © (GOpM
NIPEJICTABJICHUS,

OIICHUBATH JOCTOBEPHOCTH WH(OPMAITUH;

UCIIOJIB30BaTh CPEJCTBA MHPOPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOJIOTHM
B PCIICHMM KOTHUTUBHBIX, KOMMYHHKATHBHBIX M  OPTaHHM3AIMOHHBIX 3ajad
c coOmogeHueM TpeOOBaHUM HSProHOMUKH, TEXHUKU O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHus, TPaBOBBIX W OATUYSCKUX HOPM, HOPM HWHGOPMAIIMOHHON
0Cc30MacHOCTH;

CO3/71aBaTh TEKCTHI (PU3MYECKOTO COMEpKaHUSI B Pa3IMUHBIX (hopmaTtax ¢ y4ETOM
Ha3HAuYeHUS WHQPOpPMAIMA U TEJEBON ayIuTOpUH, BBIOMpAs ONTUMAIBHYIO (Qopmy
MPE/ICTABIICHUS U BU3YyaIH3allUU.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y‘IeﬁﬂbIe I[eﬁCTBHH:
OCYIIECTBIISATH OOIIEHUE HAa YPOKaxX (PU3UKHU U BO BHE-YPOUHOU JESITEIBHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYAIlUi U CMATYATh KOH(JIUKTHI,
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;
MOHUMATh U UCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHOU pabOTHI;
BBIOMpATH TEMATUKY U METOJIbl COBMECTHBIX JICHCTBUM C y4ETOM OOIIUX UHTEPECOB,
Y BO3MOHOCTEM KaXKJI0T0 YJieHa KOJUIEKTUBA;
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[IPUHUMATH L[€JIM COBMECTHOM JIESTEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JIEVCTBUA 110 €€ JOCTHKEHUIO: COCTABIATH IJIAH JIEUCTBUHN, PACTIPENICIISITh POIU C YYETOM
MHEHHI YYaCTHUKOB, 00CYKJIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXKJIOTO YYAaCTHMKA KOMaH]bl B OOIIUIA
pe3yabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

IpejiaraT  HOBBIE TPOEKTHI, OLEHUBATh MJAECU C TIO3ULMHA HOBU3HBI,
OPUTMHAIIBHOCTH, MTPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh MO3UTUBHOE CTPATETUYECKOE MOBEACHUE B PA3JIUYHBIX CUTYaALUAX,
MIPOSIBJISITH TBOPUYECTBO U BOOOpaKEHNE, OBITh HHUITHATHBHBIM.

PeryasiTuBHble YHMBEpCAJIbHbIE Y4eOHbIE IeHCTBUS
Camoopranusanus:

CaMOCTOATENLHO OCYIIECTBISATh TO3HABATEIBHYIO I€ATEIBHOCTD B 001aCTH (PU3UKU
U aCTPOHOMMH, BBISBIATH MPOOJEMBbI, CTaBUTh M (POPMYITUPOBATH COOCTBEHHBIC
3aJ1aui;

CaMOCTOSITEJIbHO COCTaBJISITh IJIAaH PEIICHUS PacYETHBIX M KAUYECTBEHHBIX 3ajady,
TUTaH  BBIMIOJTHEHUS TPAKTUYECKOW pabOThl ¢ y4ETOM UMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTEHHUI;

JlaBaTh OIICHKY HOBBIM CUTYaIlUsM;

pacHIMpsTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHUI;

JIeJIaTh OCO3HAHHBIN BHIOOP, ApIYMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pelieHue;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO 3PYAUIIMU B 00jacTU (HUBUKH,
MOCTOSIHHO TOBBINIATH CBOM 00pa30BaTEIbHBINA U KYJbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, IMOIIUOHAJILHbI HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCHTb KOPPEKTUBBI B JESTEIbLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHLTATOB IIEISIM;

BJIAJICTh HaBbIKAMHU MMO3HABATEILHOUN pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JEUCTBUU M MBICIUTEIIBHBIX NPOLIECCOB, NX PE3YJIHTATOB U OCHOBAHHI;

UCIIOJIb30BaTh MPHUEMBI pedIIeKCUU IJIS OIEHKH CHTYyaIlMd, BHIOOpAa BEPHOIO
pelleHus;

yMETh OIICHUBATh PUCKU U CBOCBPEMEHHO NMPUHUMATH PEIICHUS 110 UX CHUXKEHUIO;

MIPUHUMATh MOTUBBI U @PTYMEHTBI JIPYTUX IIPU aHAJIU3E PE3YJIbTATOB JAEATECIILHOCTH;

MPUHUMATH Ce0sl, MOHMUMAas CBOM HEJIOCTATKH U IOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX MIPH aHATH3E PE3yJIbTaTOB JAEATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OITUOKHU.

B mporecce mocTHKEHUST JIMUHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrpaMMbl
no ¢Qusuke I YpOBHS CpemHEro 0O0mero oOpa3oBaHUS y OOYy4arOmUXCs
COBEPIIECHCTBYETCSA SMOIIMOHAJILHBIN WHTEIUICKT, Mpe/Ioararommi
c(hOpMHPOBAHHOCTH:
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CaMOCO3HAHUS, BKJIIOYAIOIIErO0 CIOCOOHOCTh IMOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSTHUE, BUJIETh HAMPABJICHHSI PA3BUTHS COOCTBEHHOI IMOIMOHAILHOU c(hephl, OBITh
YBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHUSA, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEICHNE, CIIOCOOHOCTh aJaTHPOBATHCS K IMOIIMOHAIBHBIM
U3MEHEHUSIM U MPOSIBIISITh THOKOCTh, OBITh OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKEHHUIO LETU U
yclexy, ONTHUMH3M, WHUIMATUBHOCTb, YMEHHE JEWCTBOBaTh, HCXOJS U3 CBOUX
BO3MO>KHOCTEH;

ASMIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHHMMATh SMOLMOHAIBHOE COCTOSHUE
JPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUHU OOLIEHUS, CIIOCOOHOCTh K COYYBCTBUIO U
COTIEpPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIHOYAIOIIMX CIOCOOHOCTh BBICTpauBaThb OTHOILIEHUS
C IpYTHUMH JTIIOJIbMH, 3a00TUTHCS, POSIBIIATH MHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kJjacce mpeIMeTHBIC PEe3yJIbTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTD y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo GU3UKH B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBl MHpPaA, B Pa3BUTHUM COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU JACATEIBHOCTH JIIOAEH;

YUUTBIBATh  TPaHUIBl NPUMEHEHUS  W3YYCHHBIX  (DU3UYECKUX  MOJEIICH:
MaTepHualibHasi TOYKa, MHEPIHMAJIbHAs CHCTeMa OTCYETa, abCOJIOTHO TBEPIOE TeEJoO,
UJCAJIbHBIA a3, MOJEIU CTPOCHUS Ta30B, KUAKOCTEH M TBEPIBIX TEJ, TOYECUHBIH
AIIEKTPUUYECKUH 3apsij] PU pelieHnH PU3NIECKUX 3a/1ay;

pacno3HaBath (U3MYECKUE SBIEHUS (TPOLIECChI) M OOBACHATH MX HAa OCHOBE
3aKOHOB MEXaHHKH, MOJEKYIIPHO-KHHETUYECKOW TEOPUU CTPOEHUS BELIECTBA H
AIEKTPOJMHAMUKHU: PAaBHOMEPHOE W PABHOYCKOPEHHOE MPSMOJMHEWHOE IBUKEHHE,
CBOOOJHOE MAJEHUE TEN, JBHKEHHE IO OKPY)KHOCTH, WHEpUUs, B3aUMOJACHCTBUE
ten, auddysus, OpOyYHOBCKOE [BMKEHHE, CTPOCHUE >KUAKOCTEH M TBEPABIX Tel,
U3MCHEHHE O00BEMa TeNn Mpu HarpeBaHWW (OXJIAXKICHWH), TEIUIOBOE paBHOBECHE,
UCIIapeHNe, KOHJAEHC CAalINsl, TUIaBJIeHUEe, KpUCTAILUIN3AllMs, KUTIEHUE, BIAXKHOCTh BO3AYXa,
MOBBIIIEHUE JIABJIICHUS ra3a IMPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSA3b MEXIY
napamMeTpaMH COCTOSIHUS Ta3a B M30IPOLECcCax, IJEKTPU3aLMs Tel, B3aNMOJECHCTBUE
3apsa0B;

OMKCHIBATh MEXAHUYECKOE [BMXKEHHE, UCIONb3ys (U3MUECKUE BEIUYUHBIL:
KOOpJAMHATa, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUjla, UMITYJIbC
Tena, KUHETHYecKass OHHEeprus, NOTCHIMalbHAas JHEeprus, MexaHudeckas paboTa,
MeXaHU4eCcKasi MOIIHOCTb; MPU ONMUCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICI
UCTIOJB3YEeMbIX BEJIWYUH, HMX OO0O3HAYEHHUS W EIUHMIIBI, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYNHY C IPYTHMH BETUIHMHAMU;
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ONKCBIBATh MU3YyUEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEILJIOBBIC SBJICHHUS, UCIIOIb3YS
(bu3nuecKkre BeJIMYMHBI: JIaBJICHUE Ta3a, TeMIlepaTypa, CpeHss KUHETUYeCKasi SHEPTrus
Xa0TUYECKOrO0  JBWXKEHHUS MOJIEKYJ, CpEJHEKBaJpaTU4YHas CKOPOCTb  MOJEKY,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSA SHEprus, padora rasa, KO3(QQPUIMEHT MOJE3HOTrO
JEHCTBUSL TEIJIOBOTO JIBUraTessl; MPU ONMHUCAHUM MPABHIIBHO TPAKTOBATh (PU3HUECKUI
CMBICJI MCHOJIb3yEMbIX BEJIMYMH, UX OOO3HAYEHHsS] W €IWHHUIIbI, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMH BEJIUYHHAM;

ONKCHIBATh HM3YYEHHbBIE 3JIEKTPUUYECKUE CBOWCTBA BEIIECTBA W AJIEKTPHUYECKUE
SBJICHUST (IIPOLIECChI), HCHOJB3Ys (PU3MUECKHE BEJIMYMHBL: BJICKTPUUECKUU 3apsn,
IIEKTPUUYECKOE T0JIEe, HAIpPSIKEHHOCTh I0JS, IOTEHIMAJ, Pa3sHOCTh IOTEHIHAJIOB;
IIPU OMMCAHUU MTPABUIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMBIX BEIMUUH, UX
0003HAUYEHUS U €IMHULIBI; YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLINE AAHHYIO (PU3UUECKYIO
BEJIMYMHY C IPYTUMHU BEJIMYUHAMU;

aHAJIM3UPOBATh (PU3NUECKHE MTPOLIECCHI U SIBIEHUS, UCIIOIb3YS PU3NUECKUE 3aKOHbI
U TMPUHLUIBL 3aKOH BcemupHoro TsroteHus, |, |l u Il 3akonsr HproToHa, 3akoH
COXpaHEHUsI MEXaHUYECKOM »SHEpPruM, 3aKOH COXPAHEHUS HWMITYJIbCa, MPUHLUII
CYNEpHO3ULIMA CWJI, NPHUHLIMI PABHONPABUS HMHEPLUUAIBHBIX CHUCTEM OTCUETA,
MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUIO0 CTPOEHHUS BELIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeIHEW KHWHETUYECKOM SHEPrHMHM TEIUIOBOIO JBMXKEHHS MOJIEKYJI C aOCOIIOTHOM
TEMIIEPaTypOil, NEPBBIM 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAaHEHHS 3JIEKTPUYECKOrO
3apsifa, 3akoH KynoHa, mpu 3TOM pa3inyaTrh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUSA (IpaHULlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE NMPHUHILMIIBI JEUCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHUX
YCTPOWCTB; pa3ianyaTh YCIOBUS MX O€30IacHOrO HCIOJIb30BAaHUS B IOBCEAHEBHOM
KU3HY;

BBITIOJIHATD YKCIIEPUMEHTHI MO UCCIEAOBAHUIO (PU3NUYECKUX SIBJICHUH U MPOLIECCOB
C HCIIOJIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX H3MEpPEHUU, MpPU 3TOM (POpMYyIUpoOBaTh
npobieMy/3afjauyy W THUIOTE3y Y4YeOHOTO OJKCIEPUMEHTa, COoOUpaTh YCTAaHOBKY
U3 MIPEAI0KEHHOTO0 000PY10BaHNUs, TPOBOJUTH ONBIT U (DOPMYIUPOBATH BHIBOJIBI;

OCYULIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIIMYUH, IIPU 3TOM
BBIOMpAaTh ONTHUMAIbHBIA CHOCOO M3MEPEHHUS M HCIIOJIb30BATh W3BECTHBIE METOJIbI
OLICHKH IOTPEUIHOCTEN U3MEPEHHU;

MCCJIEIOBATh 3aBUCUMOCTU MEXy (PU3MUECKUMHU BEJIMYMHAMHU C UCIIOJIb30BAHUEM
OPSIMBIX U3MEPEHHM, IIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTaThl
NOJlyYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEJIMYMH B BUAE TaONMIl U rpaduKoB, J1€naTh
BBIBOJIBI 110 PE3YNIBTATAM MCCIIEIOBAHUS;

coOr01aTh paBUIa 0€30aCHOTO TPYAA MPU MPOBEICHNUN UCCIIEI0BAHUM B paMKax
y4eOHOTO IKCIIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKON W MPOEKTHOW JAeSITebHOCTU
C MCTOJIb30BAaHUEM U3MEPUTENIBHBIX YCTPOMCTB U JJA0OPATOPHOTO 000PYI0BaHNUS;

pemarb pacyéTHbIE 3aJaud C SIBHO 3aJaHHOW (PU3MYECKON MOJIEIbIO, MCIONb3Ys
(u3nuecKre 3aKOHbI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3314l BHIOMPATH
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(bu3MUECKyl0 MOJIENb, BBIIEIATh (DU3UUYECKHE BETUYUHBI U (HOPMYJIbl, HEOOXOAUMbIE
JUIs1 €€ pelIeHus], TPOBOAUTh PACUYEThI U OLIEHUBATh PEAIbHOCTD MOJYYEHHOTO 3HAYCHUS
(bu3HYeCKO BEJIMYUHBI,

pelmaTh KayeCTBEHHBIE 3aJlayd: BBICTPAMBATH JIOTMYECKH HENPOTHUBOPEUHUBYIO
LEMOYKY pacCyXJIEHUW C ONOpOM Ha U3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCKUe SIBJICHUS,

UCIIOJIb30BaTh MPHU PEIICHUU YYEOHBIX 3ajad COBPEMEHHbIC HH(POPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHHUS, HHTEPHpPETALMM W MPEACTaBICHUS
y4eOHOW U HAyYHO-TIOMYJIIPHON HHPOPMAIIUH, TOTYUYEHHOW U3 Pa3IMYHBIX HCTOUHUKOB,
KPUTUYECKU aHATU3UPOBATH MOJyIaeMyt0 HHGOPMAIIHIO;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCUUCKUX H 3apyOekKHBIX YUIEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, OOBICHEHHUE MPOILECCOB OKPYKAIOIIETO MUPA, B pPa3BUTUE TEXHUKU U
TEXHOJIOTUH;

UCIIOJIb30BaTh TCOPETHUYECKHUE 3HAHWUS MO (U3MKE B TOBCEAHCBHON JKHU3HU
i obecriedeHuss 0€30MacHOCTH MpU OOpallleHud C MNpudOpaMH U TEXHUYECKUMHU
yCTPOWCTBAMHU, IJIsl COXpPAHEHHs 3I0POBbS M COONIOACHHUS HOPM SKOJIOTHMYECKOTO
MOBEJICHUA B OKPYXAKOLIEH Cpeae;

paboTaTh B TpyNIE C BBIMOJIHEHUEM PA3TUYHBIX COLMABHBIX POJIEH, TIIAHUPOBATh
paboOTy TIpyNIbl, paldOHAIBHO paACHpEAeNATh OOSI3aHHOCTH M  IUJIAHUPOBATh
NESATeNIbHOCTh B HECTAHJAPTHBIX CUTyallMsX, aJCKBATHO OIICHUBATh BKJIAJ KaXKJIOTO
U3 YYaCTHUKOB IPYMIbI B PEIIEHUE PACCMATPUBAEMOMN TPOOIEMBI.

K xoniy obyuenuss B 11 kJjacce npeaMeTHbIE pe3ysibTaThl HA 0A30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTh y OOYHAIOIIMXCS YMEHUI:

JEMOHCTPUPOBAaTh Ha MpUMEpax pojib U MecTo (u3uKu B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHUHBI MHUpA, B Pa3BUTUA COBPEMEHHOW TEXHUKH U
TEXHOJIOTMH, B IIPAKTUYECKOM JEITENBHOCTH JIIOAEH, LEIOCTHOCTh W EIMHCTBO
(u3HYeCKOl KapTUHBI MUDA;

YUUTBHIBATh T'PAHMIIBI TPUMEHEHUSI M3YUYEHHBIX (PU3MUECKUX MOJENICH: TOUYEUHBIN
AIEKTPUYECKUH 3apsfl, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, SIACPHAS MOJEIb aToMa,
HYKJIOHHAas MO/JIEJIb aTOMHOT'O SIJpa MPHU PEIICHUH (PU3NYECKHX 3a]1aY;

pacno3HaBaTh (Qu3WyYecKHe sBIeHUS (Ipolecchbl) M OOBSCHATh MX HA OCHOBE
3aKOHOB DJIEKTPOAMHAMUKH W KBAaHTOBOM (PU3MKH: 3JIEKTpUYECKas MNPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XWMHUUYECKOE, MArHUTHOE JEHCTBHS TOKAa, B3aWMOJICHCTBUE
MarHuTOB, 3JEKTPOMAarHUTHAs WHIYKUUSA, JEHCTBUE MArHUTHOIO MOJIA Ha MPOBOJHUK
C TOKOM M JBWXKYIIUWACS 3apsj, DSJIEKTPOMArHUTHbIE KOJI€OAHWS U  BOJIHBI,
NPSIMOJIMHEMHOE PACHPOCTPAHEHHUE CBETA, OTPaKEHUE, MpesioMiIeHre, UHTephepeHus,
mubpakuyds W MOJsSpU3alus CBETa, AUCIEpcHsl CBeTa, (OTORIEKTPUUECKUU 3PdeKT
(boToapdexT), cBEeTOBOE MaBICHWE, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa aToma
BOJOpPOJa, ECTECTBEHHAsI U UCKYCCTBEHHAsl PaINOAKTUBHOCTb;
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ONMKCHIBATh HW3YYEHHBIE CBONCTBAa BeElIeCTBA (AJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE, DJICKTPUUECKYIO MPOBOJUMOCTh PA3JIUYHBIX CPEel) U IJIECKTPOMArHUTHBIC
SBJICHUS (TPOLECCHI), UCTIONB3Ysl (PU3UUYECKUE BEIUYUHBI: DJIEKTPUUECKUN 3apsi, cujia
TOKa, DJJEKTPUYECKOE HAINpPsHKEHUE, DJIEKTPUUECKOE COIMPOTUBIICHUE, PA3HOCTh
MOTEHIIUAJIOB, JIEKTPOJIBUKYIIAs CHIa, padoTa TOKA, MHIYKIHUSI MAarHUTHOTO TI0JIsI, CHUJIa
Awmmnepa, cwia JlopeHna, WHAYKTUBHOCTb KATYIIKH, SHEPrUsl JJIEKTPUUYECKOTO U
MarHUTHOTO TIOJIEH, TIEPUOJT M YaCTOTa KOJeOaHWi B KOJIeOaTeIbHOM KOHTYpE, 3apsia 1
cuia TOKa B TIPOIIECCE TapPMOHUYECKHUX DJJIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE
paccTossHMEe W ONTHYECKash CWUJla JIMH3bI, MPU OMNHCAHUM MPABWIBHO TPAKTOBATH
(bu3HYECKUil CMBICT MCTIOIB3YEMbIX BETUYMH, UX 0003HAYEHUS M €IMHUIIbI, YKA3bIBATh
dbopMyIIbl, CBA3BIBAIONIUE JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTHUMH BEJIMUYUHAMU,

OMKCHIBATh U3yUYEHHBIE KBAHTOBBIE SIBJICHUSI U MPOLIECCHI, UCTIOIB3YS (hU3UUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M 4aCTOTA CBETA, YHEPIUs
U UMITYJIbC (POTOHA, MEPUO/ MOTypaciaaa, SHEPTUsl CBSI3U aTOMHBIX 1€, IPU OMMCAHUU
MPaBUIILHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIH3YEMBIX BEJIMUUH, UX 0003HAYEHUS U
CAVHUIIBI, yKa3blBaTh (POPMYJIbI, CBS3bIBAIONIUME JaHHYIO (U3HUYECKYIO BEIUYUHY
C IPYTUMU BEJIMUUHAMU, BBIYUCIISATH 3HAUEHUE (PU3NUECKOIN BETUYUHBI;

aHATM3UPOBATh (PU3UUECKHUE MTPOIIECCHI U SBJICHUS, UCTIONB3YS (DU3UIECKUE 3aKOHBI
U MPUHIUIBE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MapaJuIeIbHOIO0 COCIUHEHUS
MIPOBOJHUKOB, 3aKOH Jlxoyis—JIeHna, 3aKOH 3JEKTPOMATHUTHOM HMHAYKLIHWH, 3aKOH
MPSMOJIMHEWHOTO  PAaCIPOCTPAHEHUSI CBETA, 3aKOHBl OTPAXXEHHsSI CBETA, 3aKOHBI
MpEJIOMJICHUS] CBETa, ypaBHeHUE OWHINTeHa mis GoTodddexTa, 3aKOH COXpaHEHUS
DHEPIUH, 3aKOH COXPAHEHHUS HMMITYJIbCA, 3aKOH COXPAHEHUsS AJIEKTPUUYECKOro 3apsja,
3aKOH COXPaHEHHsI MacCOBOT'0 YMCIIa, MOCTyNaThl bopa, 3aK0H paInOaKTUBHOTO pacmnaja,
OpyU 3TOM pa3iuvarh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YecKOoe
BBIpaKEHUE U YCIIOBUS (TpaHUlIbl, 00J1aCTH) MPUMEHUMOCTH;

ONPEAENATh HAMPABICHUE BEKTOpAa HWHIYKIMA MAarHUTHOTO TIOJISI TPOBOJHHUKA
C TOKOM, cuJibl AMmriepa u cuiibl Jlopenua;

CTPOUTHh W OINKCHIBATh H300paKEHHUE, CO3/1aBaEMOE IUIOCKUM 3€PKajioM, TOHKOM
JIMH30M;

BBITIOJTHATH AKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (DM3UUECKUX SBICHUN U MPOIIECCOB
C HCIIOJIb30BAHUEM TMPSMBIX, ¥ KOCBEHHBIX W3MEPEHUU: MpU ITOM (POpMyIHpOBaAThH
npoOnemMy/3aady ¥ THUIOTE3y Yy4eOHOTO JKCIIEPUMEHTa, COOUpaTh YCTaHOBKY
U3 TIPEIIOKEHHOTO 000PYI0BaHUs, TPOBOIUTE ONBIT U (DOPMYITUPOBATH BHIBO/IHI;

OCYIIECTBJISAThH MPSMbIE U KOCBEHHbIE U3MEPEHUST (PU3MUECKUX BEIMYUH, TIPU ITOM
BBIOMpATh ONTUMAJBHBIA CHOCO0 H3MEPEHHS W HCIOJIb30BaTh H3BECTHBIE METOJIbI
OIIEHKH MOTPEIHOCTEN U3MEPEHUN;

UCCIIEJIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIWYUH C HCMOJb30BAHUEM IIPSMBIX
U3MEPEHUN: TIPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (UKCUPOBATh PE3YJIbTAThI
MOJIY4YEHHOM 3aBUCUMOCTH (PU3MYECKUX BEIWYUH B BUJE TaOMuUIl U rpaduKoB, JIelaTh
BBIBOJIBI 10 PE3YJIbTATAM MCCIIECIOBAHUSA;
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co0roaTh npaBuiia 0€30MaCHOTO TPYAA IIPU MPOBEIEHUU HCCIEA0BaHNN B paMKax
y4eOHOTO IKCIIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKON W IMPOEKTHOM AeSITeIbHOCTH
C MCTOJIb30BaHUEM U3MEPUTENIbHBIX YCTPOMCTB U JJA0OPATOPHOTO 000PYI0BAHNUS;

pemarb pacy€THbIE 3aJa4d C SIBHO 3aJaHHOW (PU3MYECKON MOJENbI0, UCIOJIb3Ys
(du3nueckre 3aKOHbl W TMPUHLMUIIBI, HA OCHOBE aHAM3a YCJIOBHUS 3a/Jadd BBIOMPATH
(U3HYECKYIO MOJIEIIb, BBIACIATh (PU3NUECKHUE BETUUUHBI U (POPMYJIIbI, HEOOXOAUMBIE JJIs
e pelIeHMs, TPOBOAUTh PAcUy€Thl U OLIEHUBATh PEATbHOCTh MOJYYEHHOI'O 3HAYEHUS
(bU3UIECKON BEIIMUHHEL;

pemarb KayeCTBEHHBbIE 3aJauyM: BBICTPAWBAaTh JIOTMYECKHM HENPOTUBOPEUYHBYIO
LEMOYKY pacCyXJCHH C ONOpOM Ha M3yYECHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBJICHNUS,

UCIIOJb30BaTh IpPU PEIICHUH Y4eOHBIX 3a]ad COBPEMEHHbIE HH(OPMalMOHHbIE
TEXHOJIOTMM I TIOUCKA, CTPYKTYpPUPOBAaHMS, HUHTEPIPETALUU M MPEACTaBICHUS
y4eOHON 1 HayYHO-NOMYJISIpPHOW MH(POpMAINH, TIOTYYEHHON U3 pa3InYHbIX HCTOYHUKOB,
KPUTHUYECKH aHAIM3UPOBATh MOTy4aeMyr0 HHPOpMAIIHIO;

OOBSACHATh NMPUHIMUIBI JACUCTBHUS MalIWH, TPUOOPOB M TEXHUYECKHUX YCTPOMCTB,
pasnuyaTh yCcIoBUsS UX 0€30MaCHOIO UCIIOIb30BaHUS B MIOBCETHEBHOM KU3HU;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHbIX YUYEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, B OOBSICHEHHUE MPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHHS MO (U3MKE B TOBCEJHEBHOW KU3HU
i obecriedeHusi 0e30macHOCTU Mpu oOpallleHHHd ¢ NpudopamMu U TEXHUYECKUMHU
YCTPOWCTBAMH, ISl COXpPAHEHHsI 3/I0pOBbS M COONIOACHHUS HOPM 3KOJIOIMUYECKOIO
IIOBEJICHUS B OKPYXKAIOILEH CpEAE;

paboTaTh B IpyMIe C BHINOJIHEHUEM Pa3IMYHbIX COLMAIBHBIX pOJIEH, IUIAaHUPOBATh
paboTy Tpymmbl, palUOHAIBHO pACIPEAETATh OO0SI3aHHOCTH U  IUIAHUPOBATh
JEeSTENbHOCTh B HECTAHIAPTHBIX CUTYalUAX, AJEKBATHO OLEHMBATH BKJIAJ KaXKJIOTO
U3 YYaCTHUKOB IPYIIbI B PEIICHUE PACCMATPUBAEMOI POOIIEMBI.
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10 KJIACC
HanmMmenosanune
Ne KomnuectBo OCHOBHBIE BUIBI J€SITEIHHOCTH
pa3zesoB U TEM [TporpammHoOe conepkanue
/o 4acoB oOydJaromuxcs

y4eOHOTro npeaMera

Pa311e.]1 1. ®usuka n METOAbI HAYYHOI'0 MO3HAHUSA

1.1 | ®usuka u MeTOIBI 2 Pu3nka — HayKa O PUPOJE. N3y4yeHnune HayqHbIX (3MIIMPUUYECKUX U
HAy4YHOT'O IO3HAHUS HayuHble MeTO1bI TO3HAHUS TEOPETUYECKHUX) METO/I0OB TO3HAHUS
OKpYKaroLIEro Mupa. OKpYKaroLIEro Mupa.
Ponb 3xkcniepumenTa u Teopun OOcy>xJileHue rpaHull IPUMEHUMOCTH
B IIPOLIECCE TTO3HAHUS TPUPOIBI. ($u3nYecKuX 3aKOHOB U TEOPUH.
DKCIIEpUMEHT B (pU3HKeE. Pa6ora B rpynme 1o noaroToBke
MonenupoBanue GU3NUECKUX KOPOTKHUX COOOIIEHUH O POJIU U MECTE
SBJICHUU U TIpoueccoB. HayuHbie (bU3UKH B HAYKE U B MPAKTUYECKOM
runore3sl. PU3HYECKHe 3aKOHBI U NEATENbHOCTH JIIOJIEH.
Teopud. ['paHULIBI IPUMEHUMOCTH JleMOHCTpalys aHaJIoroBbIX U
¢bu3nueckux 3aKkoHOB. [IpuHIUN U (POBBIX U3MEPUTENIBHBIX PUOOPOB,
COOTBETCTBHSI. KOMITbIOTEPHBIX JIATYMKOB.
Ponb u mecto ¢puszuku OcBoeHnE OCHOBHBIX TPUEMOB PaOOTHI
B ()OPMHUPOBAHUHN COBPEMEHHOMN ¢ uudpoBoi 1abopatopueit no pusnke
Hay4YHOW KapTUHBI MUpa,
B [IPAKTUYECKON JIEITEbHOCTH JIFOJEN
Htoro no pazaeny 2

! TIpu paspabotke paGoueil mporpaMMbl B TEMATHYECKOM MJIAHUPOBAHUH JIOJKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIONB30BAHMS SIEKTPOHHBIX (IIU(POBBIX)
00pa30BaTEeIIbHBIX PECYPCOB, ABIIIIOIUXCS YI€OHO-METOANYECKUMHU MaTepHalaMt, COIEPKaHNEe KOTOPhIX COOTBETCTBYET 3aKOHOJATENbCTBY 00 00pa30BaHUH.
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Pa3gen 2. Mexanuka

2.1

Kunematuka

MexaHnyeckoe JBUKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBmkeHus1. Cuctema oTcuéTa.
Tpaekropus.

ITepemerienne, CKOpOCTh (CpeaHss
CKOPOCTh, MTHOBEHHASI CKOPOCTh) U
YCKOPEHHE MATEPUAIBHOUN TOUYKH,
WX MPOEKIIUU Ha OCU CUCTEMBI
KoopauHat. CioKXeHne
MEPEMENICHHUM U CII0KECHUE
CKOPOCTEU.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE
MPSMOJIMHEUHOE IBUKECHHUE.
['paduku 3aBUCUMOCTH KOOPAUHAT,
CKOPOCTH, YCKOPEHHUS, TyTH U
NepeMeIleHHs] MaTepUabHON TOUKH
OT BPEMEHHU.

CBoboiHOe najieHue. Y ckopeHue
CBOOOHOTO TMa/ICHHUS.
KpuBosnHETHOE IBUKEHUE.
JIBr>xeHne MaTepuaabHON TOUKU
10 OKPYKHOCTH C TOCTOSIHHOM 1O
MOJTIYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JINHEHHAsI CKOPOCTb.
[lepuon u yactota oOpalleHus.
[lenTpOoCTpEMUTETHLHOE YCKOPEHHUE.
TexHnueckue yCcTpoucTBa U

[IpoBeneHHE IKCIIEPUMEHTA: U3YUECHUE
HEPaBHOMEPHOT'O JIBUKEHUS C LETBIO
OTIpEJICJICHHS] MTHOBEHHON CKOPOCTH;
UCCJIEIOBAHUE COOTHOUIECHUS MEXKIY
MyTSIMU, IPOUJEHHBIMU TEJIOM

32 IOCJIE0BATENIbHBIE PABHBIC
MIPOMEKYTKH BPEMEHU TIPH
PaBHOYCKOPEHHOM JBUKEHUU

C HaYaJIbHOM CKOPOCTBIO, pABHOW HYJIIO;
W3YYECHHE JIBHXKCHUS IIApUKa B BI3KOM
XKUIKOCTH; U3yUYECHHE IBUKECHHUS TENa,
OpOIIIEHHOTO TOPU30HTAIBHO.
OObscHeHNE OCHOBHBIX MPUHIIUIIOB
JICUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKMX KaK: COUIOMETP, LIEHbIE U
pEMEHHBIE Nepejaun IBUKEHUS; U
YCJIOBHH X 6€3011aCHOTO
UCIIOJIb30BaHUS B TOBCEAHEBHOM
KHU3HH.

Pelenne pacu€THbIX 3a/1a4 C SBHO
3aIaHHOM (PU3NUECKOI MOJIENIbIO

C UCIIOJIb30BaHNEM OCHOBHBIX (pOpMyIT
KUHEMATHUKH.

[TocTpoenue u ananus rpaduKoB
3aBUCUMOCTEW KHMHEMAaTHUYECKUX
BEJIMYMH OT BPEMEHU

JUISL PABHOMEPHOIO

30



®denepanpHas pabovas nporpamma | ®usuka. 10—11 kimaccer (6a30BbIil YPOBEHD)

IMPAKTUYCCKOC IIPUMCHCHHUC!
CIINAOMCTP, ABHIKCHUC CHAPAOOB,
HOCITHBIC U peMéHHBIG nepcaadu

Y PABHOYCKOPEHHOT'0 IPSIMOJIMHEWHOT O
JIBUOKCHMUSL.

Pacno3naBanue puznyeckux siBJIeHUN
B y4€OHBIX ONBITaX U OKPYXarolen
YKU3HHU: pABHOMEPHOE U
PaBHOYCKOPEHHOE MPSAMOJIUHENHOE
JBIDKEHHE, CBOOOIHOE NaIEHUE Tell,
JBH)KEHHE 110 OKPYKHOCTH.

Onucanue MEXaHUYECKOTO JABMXKEHUS
C MCTOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOPAUHATA, ITYTh,
NIEPEMEILIEHHE, CKOPOCTh, YCKOPEHHUE.
PaGora B rpynnax npu mjiaHupoBaHuUH,
IPOBEJICHUH U UHTEPIIPETALUN
pE3YJIbTATOB ONBITOB U aHAJIH3E
JOTIOJTHUTEIbHBIX UICTOYHUKOB
uH(bOpMAITIH IO TEME

2.2

JIlnHaMuka

[IpUHIUIT OTHOCUTENBHOCTH
IManunes. [lepspiit 3akoH HproToHA.
WNHeprmanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniun
CyIepno3unuu cuil. Bropou 3akoH

HproToHa i1 MmaTepuaabHON TOYKH.

Tperuii 3akoH HeroToHa

JUISI MAaT€pUATIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTECHMUS.
Cuia tsxectu. [lepBas
KOCMHYECKAsi CKOPOCTb.

CpaBHEHHE MacC B3aUMOJICHCTBYIOITNX
TeN.

N3y4yenune 3aBUCUMOCTH CUITBI
yIOPYTOCTH OT Ae(pOpMallMK; CPABHEHHE
CWJI TPEHUS TIOKOSI, KAYEHUS U
CKOJTb)KEHHUSI.

OObsicHEeHHE HEBECOMOCTH.
[IpoBeneHne d3KCEpuMeEHTa:
UCCIIEIOBAHNE 3aBUCUMOCTH CHJI
YIPYTOCTH, BO3HUKAIONIUX B MPYKUHE
U pe3MHOBOM 00pa3Iie, OT UX
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Cuia ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Buabl Tpenus (moxos,
CKOJIL)KCHUSI, KAUEHUS).

Cuita Tpenust. Cyxoe TpeHHe.
Cuia TpeHusl CKOJIbKEHUS U CUJia
TpeHus nokosi. Koagpuuuent
TpeHus. Cuna COnpOTUBIICHUS
MIpU ABUKEHUU TeJa B )KUJIKOCTH
WJIY Ta3e.

[TocTynaTenbHOE U BpalllaTeIbHOE
JIB)KEHHUE a0COIFOTHO TBEPIOTO
Tena.

MOMEHT CuJIbl OTHOCUTEIBHO OCHU
BpaieHus. [lnedo cuibl. YcinoBus
paBHOBECHS TBEPIIOTO TENA.
TexHuueckue ycTporucTsa u
MPAKTUYECKOE MPUMEHEHUE:
MOAIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

nedopMalnu; U3y4eHUEe IBUKEHUS
Opycka 1o HaKJIOHHOM TUIOCKOCTH;
UCCIIEJOBAaHUE YCIOBUI PABHOBECHUS
TBEPIOTO TEJa, UMEIOIIETO OCh
BpallCHUS.

OObsicHeHHne 0coOeHHOCTEN
PaBHOMEPHOT'O ¥ pPaBHOYCKOPEHHOTO
MPSIMOJTMHEWHOTO JIBHXKCHUS,
CBOOOJIHOTO TIAJICHUSI TEJI, JIBUKECHUS
M0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HprotoHa, 3aKk0Ha BCEMHPHOTO
TATOTEHUS.

OOBscHEHNE OCHOBHBIX MPUHIIATIOB
JEUCTBUS TTOAIINITHUKOB U UX
MPAKTUYECKOTO TPUMEHEHHSI.
OOBbscHEeHNE TBUKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemrenue pacu€THbIX 3a71a4 C ABHO
3aIaHHOM (PU3UUECKOI MOJIEIIbIO

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJ TMHAMUKHU.

Pacno3naBanue pu3nyecKux siBICHUIN
B YUEOHBIX OMBITAX U OKPYKaIOIIEH
YKW3HU: UHEPLUS, B3aUMOJECIHCTBHE TEIL.
Ananu3 GU3NYECKUX MPOIECCOB U
SBJICHUH C UCIIOJIb30BAHHEM 3aKOHOB H
MPUHLUIOB: 32aKOH BCEMUPHOI'O
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tsarorenus, I, II u 11l 3akonsl HeroToHa,
MPUHIMI CYTIEPIIO3UIINHU CHJI, TPUHIIUII
PaBHOIIPABHOCTH MHEPIIUATIbHBIX
CHCTEM OTCUETa

2.3

3aKOHBI COXpaHCHHA B
MCXaHHKC

Nmitynbc MaTepruaibHOW TOUYKH
(Tena), cuCTeMbI MaTEpPUATBHBIX

ToueK. IMmynbC CUIlbl U U3MEHEHUE
MMITYJIbCA T€JA. 3aKOH COXPaHEHUS
UMITyJibca. PeakTuBHOE JBH)KEHHE.

Pabota cuiabl. MOIIHOCTD CHIIBL.
Kunernueckas sHeprus
MaTepuagbHOU Touku. Teopema
00 U3MEHEHUHN KHHETUYECKON
SHEPIUHU.

[ToreHmanpHas SHEPrusl.
[ToTeHunanbpHast 3HEPTUs yupyro
neOpMUPOBAHHON MPYKUHBI.
[loTeHunanpHas YHEPTUS TENa
BOJIM3U TOBEPXHOCTHU 3€MJIH.
[loTeHUMANBbHBIE U
HEeMOoTEeHIMAIbHBIE CUJTbl. CBA3b
pabOThl HEMOTEHIIMATBHBIX CHII
C U3BMEHEHUEM MEXAHUYECKOU
DHEPIUHU CUCTEMBI TE. 3aKOH
COXPAHEHHSI MEXaHUYECKOMN
SHEPIUH.

Yrpyrue u Heynpyrue

[IpoBeneHue FIKCIEPUMEHTA: U3YUYCHUE
a0COJIFOTHO HEYIIPYTOro yjapa

C IOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasITHUKOB; MCCJICIOBAHNE
CBSI3U PaOOTHI CUJIbI C U3MEHEHUEM
MEXaHUYECKON SHEPrUHU Tella

Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO
KTyTa.

Onenka aOCONIOTHBIX 1 OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (HU3UIECKUX
BEJIUYMH.

Pemienue pacu€THBIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UUECKOI MOJIEIIbIO

C HCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMyJT TMHAMHUKH M 3aKOHOB
COXpAaHEHHS.

Pemenune kaueCTBEHHBIX 3a/1a4

C OMOpPOW HA U3YUYEHHBIE B pa3Jieiie
«MexaHnKa» 3aKOHBI, 3aKOHOMEPHOCTH
1 (U3UYECKHUE SIBICHUS.

Onucanne MEXaHNMYECKOTrO JIBMIKCHUS C
HCIIOJIb30BaHUEM (DU3NYECKUX BEJIMUHH:

HMITYJIbC TCJIa, KHHCTHYCCKAs OHCPI'UA,
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CTOJIKHOBEHHUSI.

TexHuueckue ycTporucTsa u
IIPAKTUYECKOE ITPUMEHCHHUE:!
BOJIOMET, KONED, NPY>KUHHBIN
MIACTOJIET, IBUKEHUE PAKET

MOTEHIMAJIbHAS SHEPTUs, MEXaHUYECKast
paboTa, MeXaHU4eCKasi MOIITHOCTb.
Ananu3 pu3ndecKux mporeccoB u
SBJICHUH C UCTIOJIb30BAHUEM 3aKOHA
COXpPaHECHHSI MEXaHUYECKOU SHEPIHUH,
3aKOHA COXPAaHEHUS UMITYJIbCA.
OObsicCHEeHHE OCHOBHBIX MTPUHIIUIIOB
JEUCTBUS U IPAKTUUYECKOTO
MPUMEHEHUSI TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: BOJOMET, KONIED,
MPY>KUHHBIN TUCTOJIET.

OOBbscHEHHNE ABIKCHUS PAKET C OTIOPOi
Ha U3Y4YCHHbIC (PU3UYECKHE BETUUNHBI U
3aKOHBI MEXAHUKH.

Hcnonp30BaHue Mpy MOArOTOBKE
COOOIIIEHHI 0 TPUMEHEHUH 3aKOHOB
MEXaHHUKU COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJIOTUH IS
MOMCKa, CTPYKTYPHUPOBAHUSI,
WHTEPIIPETAIMU U NPEICTABIICHUS
nH(popMalK, KPUTUYECKUIN aHATU3
nosryyaeMoi nHpopManuu

[IpoBeeHre KOCBEHHBIX U3MEPEHUH,
VCCIIEIOBAaHUN 3aBUCUMOCTEN
(bu3HYeCKNX BETUYHH, POBEPKA
MPEUIOKEHHBIX TUIIOTE3

Hroro no pasgeny

18

34



®denepanpHas pabovas nporpamma | ®usuka. 10—11 kimaccer (6a30BbIil YPOBEHD)

Paznen 3. Mousekyasipuasi pu3nka ¥ TepMOAUHAMUKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KHHETHYECKOU TCOPUH

9

OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHO-KUHETUYECKOIN
TEOPUU U UX OTBITHOE OOOCHOBAHHUE.
BpoyHOBCKOE IBUKEHHUE.
Huddyszus. Xapakrep ABUIKCHHUS U
B3aUMO/EHUCTBHS YaCTHUIl BEIlIECTBA.
Mogenu cTtpoeHus rasos,
JKUIKOCTEN U TBEPABIX TEN U
00BsCHEHNE CBOMCTB BEIllECTBA

Ha OCHOBE 3TUX Mojene. Macca u
pa3mepbl MosieKys. KonnuectBo
BemiecTBa. [loctossHHass ABorajpo.
TemnoBoe paBHOBECHE.
Temneparypa u €€ U3MepeHue.
[ITxana remneparyp Llenbcust.
Mopenb naeanbHOTo rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOM
TEOPUU UICATBHOIO rasa.
AOcotoTHas TeMnepaTypa Kak Mepa
CpEIHEM KUHETUYECKON DHEPTUU
TETUIOBOTO ABM)KEHUS YaCTHI] rasa.
[Ixana remnepatyp KenbBuHa.
['a30BbI€ 3aKOHBI. Y paBHEHHE
MenneneeBa—Knanenpona.

3akoH JlansToHa. M30mpoiiecchl

[IpoBeneHue 3KCIIEpUMEHTA:
OIIPEJEIICHNE MACChl BO3AyXa

B KJIACCHOM KOMHAT€ Ha OCHOBE
u3MepeHuit 00bEMa KOMHATBI, JTaBJICHUSI
Y TeMIepaTypsl BO31yXa B HEW;
MCCIIEJOBAHNE 3aBUCUMOCTH MEXIY
rapaMeTpaMy COCTOSIHUS Pa3peKEHHOTO
rasa.

OneHka adCOJIFOTHBIX U OTHOCHTENIbHBIX
MOTPENTHOCTEH U3MEpeHUN (Pr3nIecKux
BEJINYUH.

OOBscCHEHNE OCHOBHBIX MMPUHITUTIOB
JEHCTBUH TepMoOMeTpa u bapoMeTpa u
YCIIOBUH WX 6€30MacHOro
MCIIOJIb30BaHUs B IOBCEAHEBHOM
KU3ZHU.

Pacno3naBanue pu3nyeckux siBJICHUN

B YYEOHBIX ONBITaX U OKPYKaIOIIECH
KU3HU: U Py3usi, OpOyHOBCKOE
JIBU>KECHHUE.

Onucanue TEIIOBBIX SBICHHM

C UCIIO0JIb30BaHUEM (PU3UUECKUX
BEJINYMH: JABJICHUE ra3a, TEMIIEpaTypa,
CpeIHsIsl KHHETUYECKasi SHEPT U
XA0TUYECKOTO IBUKEHUSI MOJIEKYII,
CpPEAHEKBAAPATUYHASI CKOPOCTh
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B UJI€AIbHOM T'a3€ ¢ MOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA.
['pacduueckoe mpeacrapieHme
M30IIPOLIECCOB: U30TEPMA, U30X0Pa,
n3obapa.

TexHuueckue yCcTporucTBa u
MPaKTUYECKOE IPUMEHECHHE:
TepMOMETP, OapoMeTp

MOJIEKYII.
Ananu3 pu3ndecKkux nporeccoB u
SIBIICHUM ¢ ucmnojib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpeaHEN
KUHETUYECKOU SHEPTUH TEILIOBOI'O
JIBI>KEHUST MOJIEKYJT C a0COJIFOTHOM
TEMIEPATYPOil.

Pemienune pacu€THbIX 337124 C SIBHO
3aIaHHOM (PU3NUECKON MOJEIBIO

C UCIOJIb30BAHHUEM OCHOBHBIX
nosioxxeHut MKT, 3akoHOB 1 popmyn
MOJIEKYJISIPHOU (PU3UKH.

PaboTa B rpynmnax npu riaHUpOBaHUH,
MPOBEAECHUN U UHTEPIIPETALUH
pEe3yJbTaTOB OIBITOB U AHAJIU3E
JOTIOJIHUTENIbHBIX NUCTOYHUKOB
uH(pOpMaIK IO TEME

3.2

OCHOBBI
TePMOAMHAMUKHU

10

TepMmoanHaMHUueCcKasi CUCTEMA.
BuyTpeHHss sHeprus
TEPMOAMHAMUYECKON CUCTEMBI U
CIIOCOOBI €€ N3MEHEHMUS.
KonuuecTBo TeminoTsl u padora.
BuyTpeHHs1s1 2HEprUsi OAHOATOMHOTO
HAeaJIbHOro ra3a. Buabr
TeTUIONEPEeIauM: TEIJIOMPOBOIHOCTb,
KOHBEKIIUSI, U3JIydeHue. Y AeabHas
TEIJIOEMKOCTh BEIIECTBA.

IIpoBeneHue dKCIEpUMEHTA: U3MEPEHUE
YAEIBHOU TEIUIOEMKOCTH BEILIECTBA.
OneHka abCOIFOTHBIX M OTHOCUTEIbHBIX
NOTPEITHOCTEN U3MEpEHUN (PU3nYecKux
BEJINYMH.

N3yyenue mojenei mapoBoil TypOUHBI,
JIBUTaTeJIsl BHYTPEHHEI O CropaHus,
PEaKTUBHOTO JBUTATEIIA.

OOBsicHeHUE IPUHIUIIOB JEHCTBUS U
yCIIOBHI 6€30MacHOr0 UCTIOIb30BAHMS
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KoymuecTBo TENIoThI

IIpU TeIUIoNEepeiaye.

[TonsTre 06 amradbaTHOM IIpoIIECcCe.
ITepBblii 3aKOH TEPMOIMHAMUKHM.
[IpuMeHeHue epBOro 3aKoHa
TEPMOJAMHAMUKH K U30IPOIIECCaAM.
['pacduueckas uaTepnpeTanus
paboThI raza.

BTopoi1 3aKOH TEpMOJIMHAMUKH.
HeobpatumocTs mporieccos

B IIPUPO/IE.

Tennobie MamuHb1. [ [puHIUTIBI
JEMCTBUS TEIJIOBBIX MAIlIMH.
[IpeobpazoBaHus YHEPTUU

B TETUIOBBIX MalllMHAX.
KoaddunmeHT nonesHoro nencTBus
TEIJIOBOW MaIlIUHBI.

[Huxn KapHo u ero ko3 duimeHT
MOJIC3HOT'O JCHCTBUS.
DKOJOrnyecKue nNpooIeMbl
TETJIOIHEPTETUKHU.

TexHnueckue ycTporucTBa u
MPaKTUYECKOE MPUMEHEHUE:!
JIBUTATEb BHYTPEHHETO CTOPaHUs,
OBITOBOM XOJIOUIBHUK,
KOHJIULIMOHEP

B [IOBCETHEBHOW KU3HU JBUTATEISI
BHYTPEHHETO CropaHusi, ObITOBOTO
XOJOJWIbHUKA, KOHAUIIMOHEPA.
OnucaHue CBOMCTB TEJ U TEIJIOBBIX
SIBJIEHUI C UCIIOJIb30BAHUEM
(¢u3nYecKuX BEIUYUH: JIaBJICHHE Ia3a,
TeMIiepaTypa, KOJIM4eCTBO TEIUIOTHI,
BHYTpPEHHsIS1 SHEprusi, paboTa rasa.
Pemrenue pacu€THBIX 3a7a4 C ABHO
3aIaHHOM (PU3NUECKOI MOJIENbIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 hOpMYIT MOJEKYIISIPHON (DU3UKH U
TEPMOJAUHAMUKH.

Pemenue kaueCcTBEHHbIX 3a]a4

C OIIOpO Ha U3YUYEHHBIE B pa3ieie
«MonekynsipHas ¢puzuka u
TEPMOANHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
SIBIICHUS.

PaboTa B rpynnax rnpu aHanuse
JIOTIOJTHUTEIbHBIX UCTOYHUKOB
uH(pOpMAaIUH 110 TEME
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3.3

ArperatHbie
COCTOSIHUSI BEILIECTBA.
da30BbIC MEPEXO/IbI

[TapooOpa3zoBanue 1 KOHACHCAITHS.
HcnapeHue u kuneHue.
AOCOIIIOTHAsI M1 OTHOCUTENIbHAS
BJIAKHOCTH BO31yxa. HachlleHHbIN
nap. YaenbHas TEIUIoTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TeMIEPATypPhl KATICHUS OT JaBJICHUS.
Teépnoe teno. Kpucrannuueckue u
aMmopdHbIe Tena. AHU30TPOIUS
CBOWCTB KpHUCTALIOB. JKuakue
Kkpuctamibl. COBpeMEHHbIE
Marepuansl. [Inapnenue u
KpHUCTauIM3anus. Y 1eJibHas TeIUIOTa
riaBieHus. Cyomumarnus.
YpaBHeHue TeroBoro dajsaHca.
TexHuueckue ycTporucTsa u
MPAKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUHU
MOJIy4YE€HUS COBPEMEHHBIX
MaTepuaiaoB, B TOM YUCIIE
HAaHOMAaTEpPHUAJIOB,

Y HAHOTEXHOJIOTUH

IIpoBeeHue SKCIIEpUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3yXa.
OreHka a0COJIIOTHBIX M1 OTHOCHUTEIIbHBIX
MOTPEIIHOCTEH U3MEPEHUN (PU3NUESCKUX
BEJINYHH.

N3yyeHune CBOMCTB HACHIIIEHHBIX
apoB, Coco00B U3MEPEHUS
BJIQYKHOCTH

HaGntoienue kumnenus mpu
MMOHMKEHHOM JIaBJICHUH, HarpEeBaHUS

Y TJIaBJICHUS KPUCTAIUIMYECKOTO
BEIIECCTBA.

OOBbsicCHeHHE PUHITUIIOB JCHCTBHS U
yCJIOBHUH 6€301aCHOT0 UCITOIb30BaHUS

B [TIOBCEIHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJJOPUMETPA.

N3yueHne TeXHOIOTUM MOTydeHUs
COBPEMEHHBIX MaTEPHAJIOB, B TOM YHUCJIE
HaHOMAaTepHUAJIOB.

Pemienune pacu€THbBIX 337124 C SIBHO
3aIaHHOM (PU3NUECKOI MOJIEINIbIO

C UCTIOJIb30BAaHUEM YPAaBHECHUS
TEIIOBOr0 OajJaHca.

Pemenune xauecTBEeHHBIX 3a/1a4

C OIOPOU HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3HUCCKHE
SIBJIEHHS T10 TEME.
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Pacnio3naBanue Gpuznyueckux siBJICHUN
B y4eOHBIX OMBITAX U OKpYKaroen
KU3HU: Tehopmaliust TBEPAbIX Tell,
HarpeBaHUE U OXJIaXICHUE TE,
W3MEHEHUE arperaTHbIX COCTOSTHUN
BEIIECTBA U OOBSICHEHUE UX Ha OCHOBE
3aKOHOB U (HOPMYJT MOJICKYJISIPHOU
(U3MKH.

Hcnonp3zoBanue HHPOPMALIMOHHBIX
TEXHOJIOTHUH 11 IIOMUCKA,
CTPYKTYpUPOBAHHUSI, THTEPIPETAIUU U
npecTaBieHrs nHpopMaIuu npu
MOJITOTOBKE COOOIIIEHU O TPUMEHEHUHN
3aKOHOB MOJICKYJISIpPHOM (DU3HUKHU U
TEPMOJANHAMUKHU B TEXHUKE

Y TEXHOJIOTHUAX

Hroro no pazaeny 24
Pa3znen 4. DinekTpoaMHAMHUKA
4.1 | DnexTpocTaTuka 10 OnexTpusanus Tes. Dnekrpuueckuil | [IpoBeneHue skcepuMeHTa: H3MEpEHNE

3aps. J{Ba BUAa dJIEKTPUUECKUX
3apsnoB. [IpoBogHMKH,
JTUDJICKTPUKH U TIOJTYTIPOBOIHUKH.
3aK0H COXpaHEHHUsI FIEKTPUUECKOTO
3apsja.

B3aumopeiicTBue 3aps0B. 3aKOH
Kynona. ToueuyHsblil 251€KTpHUUECKUI
3apsil. DIEKTPUIECKOE TOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OneHka abCOIIOTHBIX M OTHOCUTEIbHBIX
NOTPEITHOCTEN U3MEpEeHUN (PU3ndecKux
BEJINYMH.

N3ydenue NpuHIUIIOB AEHCTBUS
AIIEKTPOCKOIIA, DJIEKTPOMETPA,
KOHJIEHCATOpa.

N3ydyenne NpuHIUIIOB ICUCTBHS
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Hanpsx€HHOCTB 2JIEKTPUUECKOTO
nons. [IpuHnun cynepnozunuu
AIEKTPUYECKUX NoJieH. JInHun
HaIpsKEHHOCTH YJIEKTPUYECKOTO
TIOJISL.

PaboTa cui 31eKTpoCcTaTuYeCcKoro
nons. [lorennuman. Pasnocts
noreHnuanos. [IposogHuku u
JIAJICKTPUKH B
AIEKTPOCTATUYECKOM II0JIE.
Jvsnextpuyeckas MpOHULIAEMOCTb.
OnekTpoémkocTh. KoHnnencarop.
DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsKEHHOTO KOHJEHCAaTopa.
TexHuueckue ycTporucTsa u
MPAKTUYECKOE TPUMEHEHHE:
AIEKTPOCKOIL, JIEKTPOMETD,
AIEKTPOCTATUYECKAS 3AINTA,
3a3eMJIEHHUE AJIEKTPOIPUOOPOB,
KOHJICHCATOP, KONUPOBAJIbHBIN
anmapar, CTpyWHBIN IPUHTEP

U YCJIOBHI 0€3011aCHOTO MPUMEHEHUS

B [IPAKTUYECKOM KHU3HH,
KOIHUPOBAJIBHOTO armapara, CTpyruHOro
MIpUHTEpA.

PaccmoTrpenue gpunyeckux OCHOBaHUM
AJIEKTPOCTATUYECKOW 3AIUTHI U
3a3eMJIEHUS DJIEKTPONPUOOPOB.
Pemenne pacu€THbIX 3a/1a4 C IBHO
3aIaHHOM (PU3UUECKOI MOJIEIIbIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOPMYIT SJIEKTPOCTATUKH.

Pelienne kauyecTBEHHBIX 3aj]1a4

C OIOPOU HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pu3ndecKkue
SABJICHUS JIEKTPOCTATUKHU.
Pacno3naBanue puznyeckux siBJIeHUN
B YYEOHBIX ONBITaX U OKPYXKaIOIIECH
YKU3HU: DJIEKTPU3ALIUS TEl,
B3aMMO/JICHCTBHE 3aps/I0B U OObSICHEHUE
MX Ha OCHOBE 3aKOHOB U (hOpMYJI
AIIEKTPOCTATUKH.

Onucanue n3y4eHHbIX CBOMCTB
BEILIECTBA U JIEKTPUUECKUX SIBICHUN

C MCTIOJB30BaHUEM (hU3HUECKUX
BEJIMYMH: 3JIEKTPUUYECKUH 3aps,
HaIpsKEHHOCTH 3JIEKTPUUYECKOTO OIS,
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MOTEHIIHAJI, PA3HOCTh MOTEHIINAJIOB,
BIIEKTPOEMKOCTb.

Ananu3 GU3NYEeCKUX MPOIECCOB U
SIBIICHUM C UCIIOJIb30BAaHUEM
(bu3MUECKNX 3aKOHOB: 3aKOHA
COXpaHEHUs IEKTPUIECKOTO 3apsia,
3akoHa Kynona.

PaboTa B rpynmnax npu aHanuse
JOTIOJIHUTEJIbHBIX UCTOYHUKOB
nH(pOpMaILMK U MTOATOTOBKE COOOIIECHUMN
O MIPOSIBJICHUM 3aKOHOB 3JIEKTPOCTATUKHI
B OKpY>Kalolllel )KU3HU U MPUMEHEHUU
WX B TEXHUKE

4.2

[locTosTHHEBIH

I)HeKTpI/ILIGCKI/Iﬁ TOK.

Toxu B pa3auIHBIX
cpeaax

12

DJIEKTPUUECKUM TOK. Y CIIOBUS
CYIIIECTBOBAHMUS AJIEKTPUUECKOTO
toka. Mctounuku Toka. Cuiia Toka.
[TocTOSITHHBIN TOK.

Hanpsoxenue.

3akoH OMa JiJ1s yyacTKa LeTu.
DIIEKTPUUECKOE COMPOTUBIICHHUE.

Y 1ebHOE CONTPOTUBIIEHUE
BenlectTBa. [lociegoBarensHoe,
MapajyieIbHOE, CMEIIAHHOE
COEIMHEHNE MTPOBOAHUKOB.

Pabora a5ekTpuaeckoro Toka.
3akoH J[xxoyns—JIenna. MoHocTh
AJIEKTPUYECKOTO TOKA.

[IpoBeneHHE SKCIEPUMEHTA: U3yUEHUE
CMEIIAHHOTO COEMHEHUS PE3UCTOPOB;
n3mepenune IJIC uCTOUHMKA TOKA U €0
BHYTPEHHETO COIPOTHUBIICHMUS;
HAOJI0ICHHUE DJIEKTPOIN3A.

OneHka abCOIFOTHBIX M OTHOCUTEIbHBIX
MOTPEITHOCTEN U3MEpEHUN (PU3nYecKux
BEJIUYMH.

OOBbscHEHNE IPUHLUIIOB ACUCTBUS U
yCIIOBUI 0€3011aCHOT0 NPUMEHEHUS
aMIepMeTpa, BOJIbTMETPA, PEOCTarTa,
VCTOYHHKOB TOKA,
AIIEKTPOHArPEBATENbHbIX U
AIIEKTPOOCBETUTENIbHBIX TPUOOPOB,
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DNEeKTpOABUKYIIAs CUJIA U
BHYTPEHHEE COMPOTUBIICHUE
MCTOYHUKA TOKa. 3akoH OMa

JUTSI TIOJTHOM (3aMKHYTOM)
anekTpuyeckon nenu. Koporkoe
3aMbIKaHHE.

DIIEKTPOHHASI IPOBOAUMOCTD
TBEPABIX METAJIIIOB. 3aBUCUMOCTh
COINPOTHUBJICHUS] METAJIJIOB

OT TEMIEPATYPBL.
CBepXIpoBOIUMOCTD.
DNEeKTPUUECKUN TOK B BAKyyMe.
CBolicTBa EKTPOHHBIX ITYYKOB.
[TonynpoBoguuku. CoOCcTBEHHAs U
MIPUMECHAsi TPOBOIUMOCTb
MOJIYNIPpOBOAHUKOB. CBOMCTBA
p—n-niepexoa.
[ToynpoBOJHUKOBBIE TPUOOPHI.
DNeKTpU4ecKuil TOK B pacTBOpax u
paciuiaBax 3J1€KTPOJIUTOB.

QHCKTPOJ'H/ITI/I‘-ICCKEUI Jucconuanms.

DneKTposus.
DNEeKTpUUECKUN TOK B Ta3ax.
CamocToATENbHBIN U
HECAMOCTOSITEJIbHBIN pa3ps.
Monnus. [1na3zma.
TexHuueckue yCTporucTBa U

TEPMOMETPA CONTPOTUBIICHUS,
BaKyyMHOT'0 AH0/1a, TEPMUCTOPOB U
(bOoTOPE3UCTOPOB, MOTYIPOBOIHUKOBBIX
JINOJIOB, TaJIbBAHUKH.

Pemrenue pacu€THBIX 3a7a4 C ABHO
3aIaHHOM (PU3UUECKON MOJIEIIbIO

C HCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyin Tembl «IlocTOSTHHBIN
DIEKTPUYECKUHN TOK.

Pacmo3naBanue Gpuznueckux siBJICHUIN
B YU4E€OHBIX OTIBITAX M OKPYKAIOIIEH
YKU3HU: DJIEKTPUYECKast IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHUTHOE JEHUCTBUS TOKA.

AHanu3 3JIEKTPUYECKUX SABICHUN U
IIPOLIECCOB B LEIAX MTOCTOSTHHOIO TOKA
C UCITOJIb30BAHUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEPHOCTH
MIOCJIEA0BATENBHOTO U MAapaJIENbHOTO
COEIMHEHMS IPOBOJHUKOB, 3aKOH
Jxoyns-Jlenua.

Onucanue u3y4eHHbIX CBOMCTB
BEILIECTB U AJIEKTPUUECKUX SIBICHUN

C UCTIOJb30BaHUEM (PU3UUYECKHUX
BEJIMYMH: JIEKTPUUECKUH 3apsil, Cuja
TOKa, JJIIEKTPUUYECKOE HAIIPSIKEHHUE,
ANEKTPUUYECKOE COMTPOTUBIIEHNUE,
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MPAKTUYECKOE TPUMEHEHHE:
aMIIepMETp, BOJILTMETP, PEOCTAT,
UCTOYHHUKH TOKA,
DJIEKTPOHATPEBaTENbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIC PUOOPHI,
TEPMOMETP COTIPOTUBJICHUS,
BaKyyMHBIH IO, TEPMUCTOPHI U
(hoTOpE3UCTOPHI,
TIOJTYIIPOBOTHUKOBBIHN THO,
raJlbBaHUKa

pazHocTh noteHImanos, IJ1C, padbora
TOKa, MOIITHOCTb TOKa.

Hcnons3oBanne nHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIsl TIOMCKa,
CTPYKTYpUPOBAHUSI, THTEPIPETAIIUU U
npejcTaBiaeHus HHGOPMAaIUU pU
MOATOTOBKE COOOIIEHUN O TPUMEHEHUU
3aKOHOB IMOCTOSTHHOT'O TOKA B TEXHHUKE U
TEXHOJIOTHSX

Htoro no paszaeny 22
PezepBHOE Bpems 2
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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11 KJIACC

HaumenoBanue

No KommuectBo OCHOBHBIE BUJIBI ACSATEIBHOCTH
pa3zienoB U TeEM [Iporpammuoe conepkanue

/T 9acoB 00yJaroIIIXCs

y4eOHOr0 NnpeMeTa
Paznen 1. DinekTpoauHAMHUKA
1.1 | MarauTHoO€ moJe. 11 ITocTosTHHBIE MATHUTHI. IIpoBeneHne SKCIEPUMEHTA: U3YUEHUE

DJIEKTPOMArHUTHAS
WHTYKITUS

B3anmonericTBre ITIOCTOSTHHBIX
MarHuToB. MarHuTHoe 1oiJe.
BexTop MarHuTHOM MHIYKIWH.
[IpuHMn cynepnosuuuun
MarHUTHBIX IT0JeH. JInHun
MarHuTHOM nHAyKuuu. Kaptuna
JIMHUN MarHUTHOM UHIYKIIVU TTOJIS
MOCTOSIHHBIX MAarHUTOB.
MarsurtHoe 10J1€ MPOBOJHUKA

¢ TokoMm. KapTrHa TuHUNA WHIYKIUH
MarHUTHOTO MOJs JJIUHHOI'O
MPSMOTO MTPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O TPOBOJHUKA, KATYIIKH
¢ TokoMm. OnbIT DpcTea.
B3aumoneincTBre NpoBOIHUKOB

C TOKOM.

Cuna Amnepa, €€ MOAyJb U
HanpaBJICHHUE.

Cuna Jlopenna, e€ MOAyIb U
HanpasJeHue. JIBrxeHue
3apsHKEHHOM YaCTUIIBI

MAarHMATHOTIO IOJIS KaTYIIKH C TOKOM;
WCCIIEIOBAHNUE JEUCTBUS TOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM;
WCCJIEI0BAHUE SIBJICHUS
AIEKTPOMArHUTHON UHAYKIUU.

OneHka abCOIIOTHBIX U OTHOCUTEIBHBIX
NOTPENTHOCTEN U3MEPEHUN (PU3UUECKUX
BEJINYMH.

OOBbsicHeHUE NPUHIUIIOB JEHCTBUS U
yCIIOBHI 0€3011aCHOr0 MPUMEHEHUS
IIOCTOSIHHBIX MarHUTOB,
AIEKTPOMArHUTOB, JIEKTPOIBUTATEIS,
YCKOPHUTENEN AIIEMEHTAPHBIX YaCTHII,
VHIYKIMOHHOW MEYH.

Pemenue pacu€THbIX 3a1a4

Ha pUMEHEHHUE (POPMYI TEMBI
«MarauTtHoe noJie. DIEKTpPOMAarHUTHAS
UHIYKIUS.

Pemenune kauyecTBEHHBIX 3a/1a4

C OIIOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3NYECKHE
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B OJIHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ora cunsl Jlopenna.

SIBneHuE 3JIEKTPOMarHUTHOM
nHaykuuu. [Totok BexkTopa
MAarHUTHON WHAYKIWH.
DIEKTPOABUKYIIAs CUJIa UHAYKIUU.
3aKOH 3JIEKTPOMArHUTHOM
naaykuuu dapanes.

Buxpesoe anekTpuyeckoe noue.
DIIEKTPOABIKYIIAS CUJIA UHAYKIUN
B IIPOBOJHUKE, IBUKYILIEMCS
IIOCTYIATEIBHO B OJHOPOJAHOM
MAarHuTHOM IIOJIE.

ITpaBuno Jlenna.

NHnyKTUBHOCTG. SIBIIECHUE
CaMOMHIYKLIHH. DJIEKTPOIBHKYILAS
CUJIa CAMOUHIYKIIUU.

DHeprvs MarHUTHOTO MOJISI KaTYIIKH
C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.
TexHuyeckue ycTponucTaa u
IIPAKTUYECKOE IPUMEHEHUE:
IMOCTOSIHHBIE MATHUTHI,
AJIEKTPOMArHUTHI,
ANEKTPOABUTATEND, yCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII,
VHIYKIAOHHAS [1€Yb

ABJIEHUS TEMBI «MarHuTHoOE moJe.
DIEKTPOMArHUTHAS UHIYKLIHS.
OrnpenenieHue HAINIPaBJICHUS BEKTOPA
MHIYKIWA MarHUTHOTO TTOJIs
MMPOBOJIHUKA C TOKOM, CHJIBI AMniepa
u cwibl JIopeHna.

Pacno3naBanue ¢puznueckux siBJICHUN
B y4€OHBIX OMBITaX U OKpYXKaroen
KW3HU: B3aUMO/JICICTBUE MarHuTOB,
AJEKTPOMAarHuTHAs MHIYKIHS,
JICUCTBAE MAarHUTHOIO TOJISI HA
IIPOBOJHUK C TOKOM U JBHKYILIUHCSA
3apsia.

AHan3 31E€KTPOMArHUTHBIX SIBIICHUN
C UCIIOJIb30BAHUEM 3aKOHA
AJEKTPOMArHUTHOW WHAYKIIHH.
Onurcanue n3y4eHHbIX CBOICTB
BEILIECTB U JIEKTPOMATHUTHBIX
SABJICHUH C UCITOJIb30BAHUEM
(UBUYECKUX BEJIMYUH: UHIYKIIUS
MAarHUTHOTO MOJIs, cuia AMnepa, cuiia
JlopeHna, MHAYKTUBHOCTh KaTYIIKH,
JHEPruUs JIEKTPUUECKOTO U MATHUTHOTO
roJien

Hroro no pazgeny

11
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Pa3gea 2. Kosie0anusa 1 BOJTHBI

2.1

MexaHu4ecKue u
AIICKTPOMArHUTHBIC
KOJIcOaHUs

KonebarenbHas cucrema.
CB00O/1HbIE MEXaHUYECKUE
kosiebanus. ['apmoHndeckue
kosneb6anus. [lepuon, yactora,
aMIIuTyAa U (asza KojaebaHui.
IIpyXUHHBIN MasATHUK.
MaremMaTtnieckuii MasiTHUK.
YpaBHEHHE rapMOHUYECKUX
koJnebanuil. [IpeBparnienue sHepruu
MIPY TAPMOHUYECKHUX KOJICOaHUSX.
KonebarenbHbIi KOHTYD.
CB0OOIHBIE 2TIEKTPOMATHUTHBIE
KoJIeOaHMsl B UJI€aTbHOM
Kosie0aTeIbHOM KOHTYpE. AHAIOTUS
MEX Iy MEXaHUUYECKUMU U

QJICKTPOMAaroHuTHbIMHA KOJICOAHUSIMU.

®opmyna ToMcoHa. 3aKOH
COXpaHEHUs SHEPTUHU B UJI€ATHHOM
K0JIe0aTeTbHOM KOHTYpE.
IIpencrasnenue o 3aTyXaromux
KoJeOaHusIX. BoIHYX/I€HHbIE
MEXaHUYeCKUe KOoeOaHusl.
Pe3onanc. BeiHyX1eHHBIE
AJIEKTPOMATHUTHBIE KOJICOaHMUS.
IlepemeHHBIN TOK.

Cunycou1anbHbIN TEPEMEHHBIN TOK.

HccnenoBanue napameTpoB
K0J1e0aTeTbHON CUCTEMBI — MIEPHO/Ia,
YacTOThI, AMIUTUTYABI U (ha3bl
KoJie0aHui (MPy>KUHHBIN W/Un
MaTEMaTUYECKUNA MASTHHUK).
HaGntoieHue 3atyxaromux KojaeOaHui.
HccnenoBanne CBOMCTB BBIHYKIECHHBIX
KOJIeOaHUI.

HaGmntonenue pesonanca.

IIpoBeneHue 3KCIIEpUMEHTA:
UCCJIE0BAaHNE 3aBUCUMOCTH NIEPHOIA
MaJIbIX KOJIeOaHUM Tpy3a HA HUTHU

OT JIJIMHBI HUTU U MAacChl Ipy3a;
MCCIIEIOBAaHUE NTIEPEMEHHOT0O TOKA

B LIETIH U3 TIOCJIEIOBATENIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU
U PE3UCTOPA.

Onenka abCOIIOTHBIX U OTHOCUTENIbHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYMH.

OOBbsCHEHNE IPUHLIUIIOB ACUCTBUS U
yCIIOBUI 0€30M1aCHOTO NPUMEHEHUS
AJIEKTPUYECKOT0 3BOHKA, TeHEpaTopa
MIEPEMEHHOI0 TOKA, TUHUH
AJIEKTpOIIepeaay.

Pemienue pacu€THbIX 337124 C SIBHO
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MOoOIIHOCTh TIEPEMEHHOT0 TOKA.
AMIUTUTYTHOE U JICUCTBYIOIIEE

S3HAYCHUC CUJIbI TOKA WU HAIIPAKCHUA.

Tpanchopmarop. IIpoussoactso,
nepejaaya u norpedieHue
AIIEKTPUYECKOU IHEPTUH.
DKOJIOTHYECKHUE PUCKHU

IIPpH ITPOU3BOJACTBC JJICKTPOIHCPIUH.

Kynberypa ncnosp3zoBanus
3JIEKTPOSHEPTUH B ITIOBCETHEBHOMN
KU3HU.

TexHndeckue yCcTpoucTsa u
MIPAKTUYECKOE MPUMEHEHUE:
AJEKTPUYECKUIM 3BOHOK, TEHEPATOP
MIEPEMEHHOT0 TOKa, TUHUU
3JIEKTpoIepeaay

3aTaHHOM (PU3HYECKON MOJIEIIBbIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJI, ONTUCHIBAIOIITUX
MEXaHUUYECKHE U JIEKTPOMArHUTHbIE
KoeOaHusl.

Onucanne MeXaHUUECKUX U
AIIEKTPOMArHUTHBIX KOJIeOaHUI

C UCTIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: EPUOJ] U YaCTOTa
KoJeOaHmii, aMIIuTyaa u (pasza
KOJIeOaHMi, 3aps]T ¥ CUJia TOKa

B TAPMOHHYECKHUX JICKTPOMAarHUTHBIX
KOJICOAHHSX.

Pemenne xauecTBEHHBIX 3a7a4

C OMOpOH Ha N3yUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH, OMHCHIBAIOIITNE
MEXaHUUYECKHE U JIEKTPOMarHUTHbIE
KoeOaHusl.

Paborta B rpynnax npu rjiaHUpOBaHUH,
MPOBEJICHUU YU UHTEPIIPETALUU
PE3YIbTATOB ONBITOB, U AHAJIU3E
JIOITOJIHUTEIIbHBIX UCTOYHHUKOB
uH(bOpMAITIH TIO TEME

2.2

MexaHU4YeCKUeE 1
AJIEKTPOMATHUTHBIC
BOJTHBI

MexaHn4ecKue BOTHBI, yCIOBUS
pacnpoctpanenus. [lepuos.
CKopocCTh pacrpoCTpaHEHUS U
uiHa BONTHBL. [lonepeunsie u

N3yuyenue oOpa3zoBaHus U
pacipocTpaHEHUS MONEPEYHBIX U
IPOAOILHBIX BOJIH.

HabGmronenne otpakeHus
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MPOJIOJIbHBIE BOJHBI.
WNnTtepdepenius u nudpakiiums
MEXaHUYECKHUX BOJIH.

3ByK. CkOpoCTh 3BYyKa. [ pOMKOCTh
3ByKa. BeicoTa Tona. TeMOp 3ByKa.
DJIEKTPOMATrHUTHBIE BOJIHBI.

Y ci10BUs U31y4EeHUs
AJIEKTPOMArHUTHBIX BOJIH. B3aumHas
opueHTaIus BekTopos E, B,

U B DJIEKTPOMArHUTHOW BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHHIX BOJIH:
OTpa’KeHHE, NPEJIOMIIEHHUE,
noJIsIpu3anus, auQpaxims,
untepdepenius. CKopoctb
AIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIeKTPOMarHUTHBIX BOJIH.
[IpuMeHeHue IeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHUIMIBI paUOCBA3U U
TeneBueHus. Paauonokanuys.
DIEeKTPOMArHUTHOE 3arpsi3HEHUE
OKPY>KaIOIIEN CPEIBL.

TexHuyeckue ycTponucTaa u
MPAKTUYECKOE TPUMEHEHHUE:
MY3bIKaJIbHbIE UHCTPYMEHTBHI,
YJIbTPa3BYKOBAsl IMATHOCTHKA

B TEXHUKE U MEAUIIMHE, paaap,

U TIpeNIOMIICHHUSI, UHTEPHEPEHITUH U
Tudpakiu MEXaHUYECKUX BOJIH.
Habnronenue cBsi3u TPOMKOCTH 3BYyKa U
BBICOTHI TOHA C aMIUIUTYON U
4aCTOTOU KOoJieOaHU, 3ByKOBOTO
pe30oHaHca.

HccnenoBanue cBOMCTB
AIEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE,
MpEeIOMIICHUE, TOJISIpU3aliusl,
mudpakius, tHTEpHEpeHITHS.
N3yuenue ycioBui U3ay4eHust
AIEKTPOMArHUTHBIX BOJIH, B3AUMHOMN
OpHEeHTalMu BEeKTOpoB E, B,

U B DJIEKTPOMArHUTHOM BOJIHE.
N3yyenue npuMeHeHus
AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicCHeHHE MPUHITUTIOB JCHCTBUS U
yCIIOBUI 0€30MacHOTO NPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YJIBTPA3BYKOBOM JUATHOCTUKH

B TEXHUKE U MEJUIIUHE, pajiapa,
pagruonpuEMHHKA, TEIEBU30DA,
anTeHHbI, Tenedona, CBY-meun.
Pemienne pacu€THBIX U KaU€CTBEHHBIX
3a/1a4 ¢ ONOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OIKUCHIBAIOIINE
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paIuONPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meup

pacnpocTpaHEHHE MEXaHUUECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue nHGOpMaMOHHbBIX
TEXHOJIOTUH JUIsl IOUCKa,
CTPYKTYPUPOBAHUS, UHTEPIPETAIIH 1
IpeJICTaBICHUs HH(POPMAITUU

MIpU OATOTOBKE COOOIICHUMN

00 KCIOJIb30BAHUH JIEKTPOMATHUTHBIX
BOJIH B TEXHUKE.

YyacTtue B JUCKYCCHH

00 3JIEeKTPOMAarHUTHOM 3arpsi3HEHUH
OKPYKAIOIIEH CPEIbI.

Pa6ora B rpynmnax npu mjiaHupOBaHUH,
IPOBEJCHUM U UHTEPIIPETALUU
pe3yJIbTaTOB ONBITOB U aHAJIN3E
JIOTIOJIHUTENBbHBIX HCTOUHUKOB
uH(pOpMaIK 10 TEME

2.3

Onrtuka

10

['eomeTpuueckas onrTuka.
[IpsiMonTMHENHOE pacIPOCTPAHEHUE
CBETa B OAHOPOJHOU cpene. Jlyu
cBeTa. TOYeUHBIN UCTOYHUK CBETA.
Otpaxenue cBeTa. 3aKOHBI
oTpakeHus ceta. [loctpoenue
M300paKEHUI B IJIOCKOM 3€pKaje.
[Ipenomienue cBera. 3aKOHbI
npeaoMIIeHUs cBeTa. AOCOTIOTHBIN
nokaszarenp npenomiienus. [lonHoe

N3yuyeHune siBIEHUS MOJIHOTO
BHYTPEHHETO OTPAXKEHHUSI, €TO
IIPUMEHEHUS B CBETOBO/IE.

N3yuenue Moaenen MUKpOCKOIIa,
TEJIECKOIIA.

ITonydyeHue cekTpa ¢ TOMOLIBIO
NPU3MBbI U TU(PPAKITMOHHON PEIIETKHU.
N3Mepenune nokasaresns nperoMICHUS
CTEKJIA.

HccnenoBanue CBONCTB N300payKeHUN

49



®denepanpHas pabovas nporpamma | ®usuka. 10—11 kimaccer (6a30BbIil YPOBEHD)

BHYTPEHHEE OTPaXKEHHUE.
IIpenenbHpIN yroa noJiHoro
BHYTPEHHETO OTPAXKEHHUSI.
Hucnepcus ceera. COXKHBIN COCTaB
oenoro ceeta. L{Ber.

Cobuparolire 1 pacceMBaroIIre
nuH3bl. ToHKasa H3a. POKyCHOE
pPacCTOSTHUE U ONTUYECKas Cuia
TOHKOW JIMH3bI. [TocTpoeHne
M300paKEHUI B COOMPAIOIINX U
pacceuBaromnx auH3ax. @opmyna
TOHKOM JIMH3BI. Y BEIMUCHHE,
JaBaeMoe€ JINH30M.

[Ipenensl mpuMEHUMOCTH
F€OMETPUUYECKOU ONITUKH.

Bonnosas ontuka. Uatepdepenims
cBera. KorepeHTHbIE HCTOYHUKH.

Y cnoBust HAOIIOIEHUST MAKCUMYMOB
1 MUHHUMYMOB

B UHTEP(PEPEHITMOHHOMN KapTHUHE

OT JBYX CMH(a3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpaxuusa cera. JudppakuuoHHas
peméTka. Y ciioBrue HabIoAeHUS
IJIABHBIX MAKCUMYMOB TIPU NaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPAKITMOHHYIO PEIIETKY.

B JIMH3AaX.
OObscHeHNE PUHIIUIIOB ACUCTBUS U
YCJIOBUH O€3011aCHOTO TPUMEHCHHUS
OYKOB, JyTibl, (hOTOAMNIApATA,
MIPOCKITMOHHOTO arapara,
MHUKPOCKOIIa, TeJIECKOIa, BOJJOKOHHOU
OIITHUKH, TU(PPAKIIMOHHON PEIIETKH,
MOJIIPOUIA.

Pemenre pacuéTHbIX 3a/1a4 C SBHO
3aTaHHOM (PU3MYECKOI MOJICIIBIO

C UCIIOIH30BAaHUEM OCHOBHBIX 3aKOHOB
1 HopMyJI FTEOMETPUIECKON ONITHUKH.
[TocTpoenue u onucanue n300paxeHus,
CO3/1aBa€MOT0 TJIOCKHUM 3€PKaJIoM,
TOHKOW JIMH30M.

PaccmoTpenue npeienon
MIPUMEHUMOCTH T€OMETPHUIECKOM
OTITHKH.

Pacno3naBanue pu3nyecKux sBICHUIN
B OTIBITAX M OKPYXKAIOIMIEH KU3HH:
MPSAMOJIMHEUHOE PACITPOCTPAHEHUE
CBETa, OTPaKCHUE, MPETIOMIICHHE,
uHTepPepeHus, Tudpakius u
MOJIIPU3AITUS CBETA, TUCIIEPCHS CBETA.
N3yuenue ycinoBuit HaOIOACHUS
MaKCUMYMOB 1 MUHUMYMOB

B HHTEP(DEPECHIITMOHHOMN KapTHHE
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ITonspuszanus ceera.

TexHuueckue yCcTpoucTsa u
MPAKTHYECKOE IPUMEHEHUE:

OUKH, Jyma, (hoToanmnapar,
MPOEKIIMOHHBIN ammapar,
MHUKPOCKOTI, TEJIECKOT, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
TIOJISIPOU T

OT IBYX CHH(A3HBIX KOT€PEHTHBIX
WCTOYHHUKOB.

VcioBue HAOJIOIEHUS TI1aBHBIX
MaKCHUMYyMOB MPH NaJ€HUU
MOHOXPOMAaTUYECKOTO CBETa

Ha TUPPAKIMOHHYIO PEIIETKY.
AHamM3 ONTHYECKUX SIBJICHUU

C MCIOJIb30BaHHMEM 3aKOHOB: 3aKOH
MPSAMOJIMHEMHOTO PaCIPOCTPAHECHUS
CBETA, 3aKOHBI OTPAKEHHUS CBETA,
3aKOHBI MIPEJIOMJIEHHS CBETA.
Onwncanne oNTHYECKUX SBIICHUN

C MICTIOJIb30BaHUEM (DU3UUSCKHUX
BEJINYMH: (POKYCHOE pacCTOSTHUE U
OITHUYECKAs CUJIa JTUH3BI

Htoro no pazaeny

24

Paznen 3. OcHOBBI cieMAIbHOI TEOPUM OTHOCUTEIbHOCTH (1asiee — CTO)

3.1

OCHOBBI crIeIMAJILHOU
TEOPUH
OTHOCHUTEJIbHOCTH

4

I'panuubl npumMeHUMOCTH
KJIACCUYECKOU MEXAHHKH.
[TocTynatel ciennaabHOM TEOPUU
OTHOCUTEIIbHOCTHU: UHBAPUAHTHOCTD
MOJIyJIsl CKOPOCTH CBETa B BaKyyMe,
MIPUHIUIT OTHOCUTEIBLHOCTH
OUHIITENHA.

OTHOCUTEIBLHOCTD
OJIHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPALIECHUE JIJIUHBI.

Penrenne kaueCTBEHHBIX 3a7a4

C OMIOPO Ha U3YYEHHBIE MMOCTYJIATHI
CTO.

Hcnons3oBanne nHGOPMAITMOHHBIX
TEXHOJIOTUM 15 TIOMUCKA,
CTPYKTYpUpPOBaHHUS, UHTEPIPETAIIUU U
npejcTaBiaeHus HHGOpMaIUU MpU
MOATOTOBKE COOOIIEHUN O TPaHUIAX
IIPUMEHMMOCTH KJIACCHYECKON
MexaHukHu 1 ocHoBax CTO
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DHeprus U UMITYJIbC
PEJSITUBUCTCKON YACTHILIBI.
CBs13p Macchl ¢ DJHEpruen u
UMITYJIbCOM PENSITUBUCTCKOM
YaCTUILIbl. DHEPTUS TOKOS

Hroro o pasgeny

Paznea 4. KanToBasi pusuka

4.1

DJIeMEHTHI KBAHTOBOU
OITHKH

®otonsl. Dopmyita [nanka cBs3u
sHEpruu (POTOHA C €r0 YaCTOTOM.
DHeprus ¥ UMNyJIbC GOTOHA.
OTKpBITHE U HCCIIETOBAHUE
dboTorddexra. OnbITHI

A.T'. CroneroBa. 3aKOHBI
dotorddexra. YpaBaeHuEe
OuinmTeiHa s hotodddexra.

«Kpacnas rpanuna» dpororpdexra.

JlaBiienue cBeta. OnbITHI

I1.H. JleOeneBa.

XHUMHUYECKOE ACHCTBUE CBETA.
TexHuueckue yCcTpoucTsa u
MPAKTUYECKOE TPUMEHEHHUE:
dhoTod51eMEHT, (OTOIATUHK,
COJIHEUHas OaTapes, CBEeTOUO

HabGmtonenue gororddexra

Ha YCTaHOBKE C [IMHKOBOM IIJIACTUHOM.
HccaenoBaHue 3aKOHOB BHEIITHETO
dboTorddekra.

OObsicHEeHHE OCHOBHBIX MPUHIIUIIOB
JIEMCTBUS TEXHUYECKUX YCTPOMCTB,
TakKuX Kak: porosneMeHT, HoToaaTIHK,
coJHeYHasi ObaTtapes, CBETOANO; U
YCIIOBUH WX 06€30MacHOr0 MPUMEHEHHUS
B [IPAKTUYECKOM JKU3HMU.

Pemenue pacu€THbIX 3a71a4 C ABHO
3a/TaHHOM (PU3NUECKOI MOJIEIIBbIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (OpMyJI KBAaHTOBOM OITHKH.
Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOM HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM OINTHKH.
Pacnio3naBanue Gpuznueckux siBICHUN
B y4€OHBIX ONbITAX:
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doTosnexTpuueckuit 3PheKT, CBeTOBOE
JIaBJICHUE.

Onucanue N3y4eHHbIX KBAHTOBBIX
SBJICHUH U NIPOLIECCOB

C UCMOJIb30BaHUEM (PU3HUECKUX
BEJIMUMH: CKOPOCTh DJIEKTPOMArHUTHBIX
BOJTH, ITTUHA BOJTHBI M YaCTOTA CBETA,
SHEPrus U UMNyJbC (poToHA

4.2

Crpoenue atoma

Monaens atoma Tomcona. OnbITEI
Pesepdopaa no paccesHuto
a-dactun. [Imanerapuas Moaens
atoma. [loctynarsl bopa.
W3nyuenue u norsioieHne GOTOHOB
[P [IEPEX0/I€ ATOMA C OJHOTO
YPOBHS SHEPTUU Ha Ipyrou. Buasl
cnekTpoB. CEKTp ypOBHEHN SHEPTUH
aToMa BOJOPO/Ja.

BoustHoBBIE cBOMCTBA yacTull. BosHel
ne bpoitns. KopryckyisipHo-
BOJIHOBOM Jyaju3M.

CHoHTaHHOE U BBIHYKJICHHOE
U3JIy4YEHUE.

TexHuueckue ycTpoucTBa U
MPAKTUYECKOE TPUMEHEHHUE:
CIEKTPAJIbHBIN aHAIU3
(CIIeKTpOCKOI), Jla3ep, KBAHTOBBIN
KOMIIBIOTEP

N3yuenne monenu onsita Pezepdopra.
IIpoBeneHne sKkCIEpUMEHTA

10 HAOJIOICHUIO JIMTHEWHYATOTO CIIEKTpa.
OreHnka aOCOJTFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEpeHU (PU3NIeCKux
BEJINYMH.

N3yuenue monenu atoma: ToMCoOHa,
IJJAHETapHOM MOJIENIM aTOMa, MOJIENIN
aroma bopa.

N3yueHnue criekTpa ypoBHEN SHEPTUU
atoma Bojopoja. OObsicHEHHE
IIPUHIIUIIOB IEUCTBUS U YCIOBUU
0e30MacHOro MPUMEHEHHUS
CIIEKTPOCKOIIA, J1a3epa, KBAHTOBOTO
KOMIIBIOTEPA.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOM HAa U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UIECKUE
aBieHus 1o Teme «CTpoeHue aTomay.
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Pacno3naBanue ¢puznueckux siBJICHUN
B y4€OHBIX ONBITaX: BOSHUKHOBEHUE
JIMHENYATOI0 CHEKTPA U3JTYUCHUSI.
AHaJn3 KBAaHTOBBIX MIPOIIECCOB U
SIBJICHUU C UCTIOJIb30BAHUEM
rnocrynatos bopa

4.3

ATOMHOE S7IpO

DKCIEepUMEHTBHI, I0KA3bIBAIOIINE
CJIOKHOCTb CTPOEHUS sAJIpa.
OTKpbITHE PATMOAKTUBHOCTH.
OmnsiTel Pesepdopaa no
OIPEJICIICHUIO COCTaBa
PaIMOaKTUBHOTO U3ITYUYEHUS.
CaoiicTBa anbda-, 6eta-,
ramMma-usitydeHus. Bnusinue
PaIMOaKTUBHOCTH Ha KUBbIE
OpraHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
HyxkionHas monens aapa
I'eitzenbepra-lBaHeHKO.

3apsn sapa. MaccoBoe 4KcCIIo siipa.

N3ororsbl.
Anbda-pacnaa. DNeKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3JIy4eHHe. 3aKOH PaJIiOaKTUBHOIO

pacnaza.
DHeprus CBsI3U HYKJIOHOB B sI/Ipe.
SlnepHbIE CUJIBI.

N3ydeHne s3KCrIepruMEHTOB,
JTIOKa3bIBAIOIIHNX CII0KHOCTh CTPOEHUS
aTOMHOTO S1pA.

HccnenoBanne TpEKOB 4aCTHIL

(o roToBBIM (oTorpadusaim).
N3yueHune sa1epHbIX CUIL, IIEPHBIX
peaKkIuii CUHTE3a U pacra/a,
TEPMOSIIEPHOTO CUHTE3A.

N3yyeHune HyKJIOHHOW MOJENH Aapa
['eitzenOepra-lBaneHko.

OObscHeHNE YCTPOUCTBA U
MIPUMEHEHUS JO3UMETPA, KaMEpbI
Buiibcona, siaepHOro peakropa,
aTOMHON OOMOBI.

Pemenue 3anau ¢ onopoi

Ha MOJIY4YEHHbIC 3HAHUS, B T.4. O 3apsijie
¥ MacCOBOM YHCIIE s/Ipa.
Pacno3naBanue puznueckux sBICHUM
B YYEOHBIX ONBITaX U B OKPYKaIOIICH
YKU3HU: €CTECTBEHHAs! U UCKYCCTBEHHAs
PaIMOaKTUBHOCT.
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Hedekt Macchl sipa.

Snepubie peakuuu. [leneHue n
CUHTE3 s1IEP.

S nepnbii peaktop. TepMosaepHbIi
cuntes. [Ipo6nembl 1 mepCcneKTUBbHI
SAIEPHON YHEPrETUKMU.
DKOJOTUYECKUE aCIIEKTHI SICPHOU
SHEPrETUKMU.

DJieMeHTapHbIC YacTULbl. OTKpBITHE
MMO3UTPOHA.

Mertobl HAOMIOACHUS U
PETUCTPALIUY IIEMEHTAPHBIX
YaCTHULI.

DyHIaMEHTAIbHbBIE
B3auMoaecTBUs. EnnHCTBO
(bu3nYecKoil KapTUHBI MUPA.
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHECHHUE:
IIO3UMETP, Kamepa BusbcoHa,
AJIEpHBIA peakTop, arToMHasi bom0Oa

Onurcanue KBaHTOBBIX SIBJIEHUUN U
IIPOLIECCOB C UCIOJIb30BAHUEM
(buU3HYEeCKNX BEIMYUH: TIEPHO/T
[I0JIypacnaia, SHEprust CBsA3U aTOMHBIX
snep, AeeKT Macchl sapa.

AHanu3 mpoLecCoB U SIBJICHUM

C UCIIOJIb30BAaHMUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija, 3aKOH
COXPAaHEHHSI MACCOBOI0 YHCIIA,
nocrynatel bopa, 3akoH
PaJrOaKTUBHOTO pacnaja.

YyacTue B paboTe Kpyrioro croia
«DyHaMeHTaIbHbIE B3aUMOICUCTBUS.
EnuncTBO (Drznueckoil KapTUHBI
MHUP.

Ncnons3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHUM JIJISI IOKUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALINU U
npejcTaBiaeHust HHGOpMaIUU pU
MOATOTOBKE COOOIIEHUI O MPUMEHEHUU
3aKOHOB KBaHTOBOM (DU3UKU B TEXHUKE
Y TEXHOJIOTHUSIX, SKOJIOTUYECKUX
ACIIEKTaX SICPHOU SHEPTrEeTUKH

Hroro no pasaeny

15
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Pa3znen 5. JiieMeHTHI ACTPOHOMHUH U aCTPOPU3NKH

5.1

DneMeHTbI
aACTPOHOMHH U
acTpopU3NKH

7

DTanbl pa3BUTHS aCTPOHOMUH.
IIpuknagHoe 1 MUPOBO33pPEHUYECKOE
3HAYEHHUE aCTPOHOMMUH.

Bun 3Bé3anoro ne6a. Co3Be3aus,
SApKHUE 3BE3/IbI, TIAHETHI, UX
BUJIUMOE JIBUKEHHUE.

ComnHeuHas cucTema.

Comnne. CojiHeUHas! aKTUBHOCTD.

Hcrounuk sueprun CosHLA U 3BE3].

3BE3/1bI, UX OCHOBHBIC
XapakTepucTuku. Jluarpamma
«CIEKTPaJIbHBINA KJ1acC —
CBETUMOCTbY». 3BE3/bl [JTaBHOU
NIOCJIEI0BATEIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTb» IS 3BE3]]
TJIABHOM MOCJIEI0BATENIbHOCTH.
BryTtpenHee ctpoeHue 3BE3 1.
CoBpeMeHHBIE PEICTABICHUS

0 MPOUCXOKICHUU U IBOTIOIUU
ComHia u 3BE3/. DTanbl )KU3HU
3BE3 .

Muneunsii [lyts — Hama ["anakTuka.
[Tonoxenue n nemxenne CoiHIa

B ['aymaktrike. THUIBI TaJaKTHK.
Panuoramaktuku u kBa3apsl.
UEpHble IbIPHI B sA/Ipax rajJaKkTHK.

[ToaroroBka coobmieHuit 00 3Tamax
Pa3BUTHUSA ACTPOHOMUU, O TPUKJIIATHOM
Y MUPOBO33PEHYECKOM 3HAYEHUHU
aCTPOHOMHUHM, O METOAAX MOJTYUYCHUS
Hay4YHbIX aCTPOHOMUYECKHNX 3HAHUU,
OTKPBITUSX B COBPEMEHHOU
ACTPOHOMHH.

N3yuyenue cOBpeMEHHBIX
IIPEACTABICHUN O POUCXOKACHUN U
sBomtonnu ConHIA U 3BE3 .
N3ydeHne THIIOB ranakTHK,
PaMOTAJIAKTUK U KBa3apoB.
N3yyenue ABM>KeHUS HEOECHBIX Tell,
ABOJIIOLIMM 3BE3 U BeeneHHol,
MIPOIIECCOB, MPOUCXOALINX B 3BE3AAX,
B 3BE3/IHBIX CUCTEMAX,

B MEXTAIAKTUYECKOU CpeJIe,
MacTabHOM CTPYKTYpbl BceneHHOIH.
OO0mbscHenue pacumpenus Beenennou
Ha OCHOBE 3aKOHa Xa00ia.
[ToaroroBka K 00CYXKACHUIO
HEpEUIEHHBIX MPOOJIEM ACTPOHOMHUHU.
[IpoBenenue HaOMIOACHUI
HEBOOPYKEHHBIM IJ1a30M

C UCIIOJIb30BAHUEM KOMITbIOTEPHBIX
MIPUJIOKEHUH JJIsI ONIPEICIICHUS
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Bcenennas. Pacuiupenue
Bcenennoit. 3akon Xa06ia.
Paz6eranue ranaktuk. Teopus
bosbmioro B3psiBa. PennkroBoe
M3JIy4YEHUE.

MaciuiraOHasi CTpyKkTypa
Bcenennoil. MeraranakTuka.
Hepeménnbsie npobiemsl

MOJIO’KEHUS HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHBIEC
co3Be3ausi CeBepHOro noJrymapus

U SIPKUE 3BE3/IBI.

[IpoBenenre HaOMIOICHU B TEIECKOI
Jlynsl, nnaner, Muteunoro Ilyru.
VYyacTtue B JUCKYCCUU O HEPELICHHBIX
npobyieMax aCTpOHOMUU

aCTPOHOMUU
Hroro no pazaeny 7
Pa3nen 6. O6o001maoiee noBTOpeHue
6.1 | O6oGmaroree 4 O0600111eH1Ee U cUCTEMAaTHU3aIUS VYyacTtue B JUCKYCCUH O POJIH (PUBHKHU
NOBTOpPEHUE CoJIep KaHMs pa3esioB Kypca 1 aCTPOHOMUHU B pa3JIMUHbIX chepax

«Mexanuka», «MoseKyispHas
bu3KKa 1 TEPMOAUHAMUKAY,
«QnekrponuHamukay, «Konedanus
Y BOJIHBD, «OCHOBBI ClIELIUAIbHOU
TEOPUH OTHOCHUTEIILHOCTHY,
«KBanTOBas pusnkay, « QIE€MEHTHI
ACTPOHOMUU U aCTPODU3UKI.
Ponb ¢pu3uku 1 acTpoHOMUU B
AKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM U ATUYECKOU cepax
NEATEIBbHOCTH YEI0BEKA, POJIb U
MeCTO (PU3UKH U aCTPOHOMUHU

B COBPEMEHHOW HAYYHOM KApTHUHE
MHpa, 3HAYCHUE OMUCATEIIbHOM,

JIeATSIILHOCTH YEJI0BEKa.
IToaroroBka cooOIIEHUH O MECTe
(bU3UYECKON KapTHHBI MUPA B PSITY
COBPEMEHHBIX IPEJICTABICHUN

0 MPUPO/IE.

Brinmonxnenne yueOHbIX 3a1aHUH,
JIEMOHCTPUPYIOITUX OCBOCHHUE
OCHOBHBIX MOHSTHH, GPU3NIECKUX
BEJINYMH U 3aKOHOB Kypca hU3UKH
10-11 knaccos

57



denepanbhas pabouas nmporpamma | @usuka. 10—11 kaaccel (6a30BbIi ypOBEHB)

CHUCTEMATU3UPYIOLIEH,
OOBSICHUTEITLHOM U
MPOTHOCTHYECKOU (PYHKITHI
(bu3nUecKoil Teopun, poiib
(bu3HyUecKoil Teopun B
(bopMHUpPOBAHUY MPECTABICHUIMA
0 (hu3MvecKoil KapTHHE MHUPA, MECTO
(bu3HYecKoil KapTUHBI MUpa

B O0LIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABJICHUM O IPUPOJIC

Hroro no pasgery 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. ®usuxa: 10-11 knaccsl: 6a30Bblii ypoeHs: yueonuk / I'.51. Msxumes, b.5. Byxosues, H.H. Corckuit
METOAUYECKUE MATEPUAJIBI IJIS YUUTEJIA

NMHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. SKnacc (https://www.yaklass.ru/)

. bubmuoreka [1OK (https://lesson.edu.ru/lesson)

2
3. Yuu py (https://uchi.ru)
4. Cpam T'MA: PELY BIIP, OI'D, EI'D, I'BD u LT (https://sdamgia.ru)

[IOKYMEHT MOZAMWUCAH 3MEKTPOHHOW MNOANMUCHIO

MYHULUUNAJIbHOE ABTOHOMHOE OBLLLEEOBPA3OBATEJIbHOE 15.10.24 13:38 (MSK) CepTudumkat 8F795E07D2EE20085D16BIA2A2E6175
YUYPEXXAEHUE “30HAJ1b!:IEHCKAS| CPEHSAS OBLLLEOBPA3OBATEJ/IbHASA
LLIKOJIA" TOMCKOIO PAMOHA, O6osiHueBa Onbra BrnagumvposHa, AupekTop
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