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Pabouas mporpamma mo ydeOHOMYy mpenmery «dDusuka» (6a30BBIH ypOBEHb)
(mpenmetHast 061acTh « EcTecTBeHHO -HAYYHBIE TP €AMETHI» ) BKITIOYAET MOSICHUTETBHYIO
3aIUCKY, COJIep )KaHne 00yUEHNs, MITaHUPYEMBIE P €3yJIbTaThl OCBOEHHS IP OTPAMMBI TI0
bu3uKe, TeMaTHIECKOE TTIAaHUP OBAHUE, TIep €4eHb (KOIu(PHUKaTOP) pacipeaeeHHBIX 110
KjlaccaM IpoOBEpseMbIX TpeOOBaHMKA K  pe3yjabTaTaM OCBOCHHS  OCHOBHOMH
00pa3oBaTeIbHOM TIPOTPAaMMBI  CpEIHEro oOIero oOpa3oBaHWsSI W DJIEMEHTOB
coJiep kKaHus 1o (U3HKE.

[TosicHuTenpHAs 3aMUcKa OTpaXkaeT OOIIMe IENM W 3aJla4d U3y4deHUs (PU3HKH,
XapaKTEePHUCTUKY TICHXOJOTHYCCKHX TP AMOCHUIOK K €r0 M3YYSHHUIO 00YyJaroIMUCH,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakXKe IMOAXOJbI K OTOOPY CoJepIKaHHs, K
OTIp €ICIICHUIO TUTAHUP YEMBIX P e3YJIbTaTOB.

ConepkaHne OOydYEHHS pacKpbIBaeT COJEpIKATEIbHBIC JIMHUH, KOTOPHIC
TIp €1arafoTCs Il 0053aTEIbHOTO H3YYEHHUS B KaXKJOM Kjlacce Ha YpOBHE CpPEIHEro
ob1iero oopa3zoBaHusl.

[InaampyeMble pe3yiabTaThl OCBOCHHS MPOTpPaMMbl 10 (DU3UKE BKIIFOYAIOT
JUYHOCTHBIC, METAIIpeIMETHBIC PE3ybTaThl 32 BECh IIEpHOJ] OOYUECHHS Ha ypOBHE
cpenHero oo1ero 00pa3oBaHus, a TAKXKE P EAMETHBIE TOCTIKEHHs 00yUaromerocs 3a
KKl TOJ1 0OyUeHUS.

HOACHUTEJIBHASA 3AIINCKA

[Tporpamma o puszrke 6a30BOro ypoOBHS HA YPOBHE Cp €HETr0 00IIero 0Opa3oBaHus
pa3paboTaHa Ha OCHOBE MOJI0KEHUI U TP eOOBaHUH K pe3yIbTaTaM OCBOEHHS OCHOBHOM
obpazoBarenbHON Tp orpammel, ipeactaBieHHbix B PI'OC COO, a Takxke ¢ ydeTtoMm
dbenep anbHOI pabodei mp orpaMMbl BOCITUTAHUS W KOHIICTIIIAN TIP €10/1aBaHUs YIeOHOTO
npenmera «dm3uka» B oOpaszoBarelbHBIX opraHmsanmsax Poccmiickoit denmepamym,
peaNTN3YIOIINX OCHOBHBIE 00pa30BaTeNbHBIC TP OTP AMMBI.

Coneprkanue mp orpaMMbl 1o (PU3UKe HAITp aBJICHO Ha (POp MUPOBAHKE ECTECTBEHHO-
HayYHOM Kap THHBI MHupa oOydaromuxcs 10—11 knaccoB npu oOydeHnn ux (U3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIBHOCTHOrO moaxona. IIporpamma mo
¢usuke cootBerctByeT TpeboBanusiMm GI'OC COO kx mIaHUPyEeMBIM JIMIHOCTHBIM,
MPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM OOYYEHHs, a TaKKe YYUTHIBACT
HEOOXOJUMOCTh peaau3allid MEXIPEIMETHBIX CBA3ed (U3WKHM C EeCTECTBEHHO -
Hay4YHBIMH YYEOHBIMU TIpeIMeTaMu. B Hell ompenensitoTcss OCHOBHBIC 1€ M3YYCHUS
(U3UKH Ha Yp OBHE CPETHET0 0011Iero 00pa3oBaHus, IJIAHUPYEMBIE PE3YIIbTaThI OCBOCHUS
Kypca (PU3UKHU: TUYHOCTHBIE, METAIp €IMETHBIE, TP €AMETHbIE (Ha 0a30BOM yp OBHE).

[IporpamMma 1o pu3uke BKIIOYAECT:

TJIAHUP YEMbIE P e3YyJIbTaThl OCBOCHUS Kypca (Ppu3nku Ha 0a30BOM ypOBHE, B TOM
YHUCIIe TP €IMETHBIC PE3YJIbTAThI IO TOJAM OOYUECHHUS;

cojiepkanue yueOHoro npeamera « Duzukay mo rogam o0y4yeHus.



[Iporpamma mo ¢u3uke MOXKET OBITh MCIOIb30BaHA YUYUTEISIMU KaK OCHOBA
JIJISL COCTaBJICHUS CBOMX padoumx mporpamm. [Ipu pa3paborke pabdoueii mp orpaMmel B
TEMATUYECKOM IIJIAHUP OBAaHUU JTOJKHBI ObITh YUTEHbI BO3MOKHOCTU MCIOJIb30BAHUS
AMEKTPOHHBIX (MU(PPOBBIX) 00pa3oBaATEIBHBIX PECYPCOB, SBISIONIUXCA YYEOHO-
METOIMYE€CKUMHU MaTep HajaMu (MyJIbTUMETUHHBIC TIP OTPaMMBbL, JJIEKTPOHHbIE y4EOHUKH
U 3aJaYHUKH, DJIEKTPOHHbIE OWOIMOTEKH, BUPTyaJbHbIE J1a0OpaTOPUHU, WIPOBBIC
IpOrpaMMbl, KOJUIEKIUU LU(POBBIX 00pa30BaTeIbHBIX PECYPCOB), PEATUIYIOIIUMU
TUJAKTUYECKAE BO3MOYKHOCTH HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
COJiepKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATENbCTBY 00 00Opa30BaHUU.

[Tporpamma o ¢pu3uKe mp eq0CTaBIISET BO3MOKHOCTD JUIS P €aJIN3aLINH P a3JIMYHBIX
METOUYECKUX MOJX0/10B K OpraHu3anuu o0yueHus: Gu3uKe npu yCIOBUU COX P aHEHUSI
00s13aTeNbHOM YacTH COJIep KaHus Kypca.

dusuka Kak Hayka 0 HauOoJiee OOIIMX 3aKOHAX MPHUPO/Ibl, BEICTyIasl B KAUECTBE
y4eOHOT0 MpeaMeTa B IIKOJIe, BHOCUT CYUIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHUi 00
okpyxatomeMm wmupe. IlkonapHbli Kypc GU3UKM — cHCTeMOOOpa3yromMil aJis
€CTECTBEHHO-HAYUYHbIX YUEOHBIX MPEAMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIekKaT B
OCHOBE TMPOIECCOB M SBJIECHUN, HU3YYaeMbIX XHMHEW, OuoJiorued, (Ppu3nyecKoi
reorpacdueit 1 actpoHoMmuei. Mcronp30BaHue U aKTUBHOE MPHUMEHEHUE (PU3UYECKUX
3HAHUN OMNpenenseT XapakTep M pa3BUTHUE Pa3HOOOpPA3HBIX TEXHOJIOTUH B cdepe
DPHEPTETUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, TMOJYYEHUS HOBBIX MaTEpHUAJIOB
C 3aJaHHBIMU CBOMCTBAMHU U Jpyrux. M3yueHue (u3MKu BHOCUT OCHOBHOW BKJIaJ
B (opmupoBaHMEe  €CTECTBEHHO-HAyYHOH  KapTHUHBI MHpa  OOyYaroIIuxcs,
B ()Op MUPOBAHKE YMEHUH P UMEHATH HAYYHbII METO/1 TO3HAHUS TP ¥ BBITIOJIHEHUH UMU
y4eOHBIX UCCIICTOBAHHM.

B ocHoBy kypca ¢pu3uku aJist yp OBHsI Cp €THEr0 0011ero 00pa3oBaHus MOJI0KEH Psil
U7ieil, KOTOpbIE€ MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTP OCHUSI.

Hoess yenocmumocmu. B CcOOTBETCTBUM C HEW KypcC SBISIETCS JIOTUYECKU
3aBEpILIECHHBIM, OH COJEPIKUT MaTepHUall U3 BCEX pa3eloB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIIACCUYECKOM, TaK U COBP EMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEM MaTepuan Kypca (pru3uku 0ObeJuHEH
BOKpYr ¢usmueckux Teopuil. Beaymum B Kypce sBisiercs (OpMUpOBaHUE
NP €ACTaBIECHUI O CTPYKTYPHBIX YPOBHIX MaTEp UH, BELLECTBE U MOJIE.

Hoes cymanumapuzayuu. Peanuzauus wuaed Mpeanosaraer HCIoJIb30BaHue
I'YMaHUTapHOT0 MOTEHIMAaIa PU3NUECKON HaYKH, OCMBICIIEHUE CBS3HU Pa3BUTHS (PU3UKH
C pa3BuUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU MU
HKOJIOTHUUECKUMH TP 00JIeMaMHu.

Hoes npuknaonou nanpasiennocmu. Kypc dusuku mpeamnoaaract 3HaKOMCTBO
C LIMP OKKUM KP yTOM TEXHUUYECKUX U TEXHOJIOTUUECKUX MPUIT0KEHUN N3YUEHHBIX TEOP U
Y 3aKOHOB.

Hoes sxonocuzayuu peanu3yercs ocp €CTBOM BBEACHUS SJIEMEHTOB COEP KaHUs,
MOCBSIIICHHBIX JKOJOTHYECKUM TpoOJieMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHBI



C pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKkKe 00CYKIEHHs P 00IeM pallMOHAIBHOTO
P UP OJOTIOJIH30BAHUS M KOJIOTUYIECKON O€30MacCHOCTH.

CtepXHEBBIMU d3JIeMEHTaMU Kypca (GU3NKH Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus SIBJISIOTCS ¢u3ndeckue Teopur ((POpMUPOBaHHE T €ACTABIICHUN
O CTPYKTyp€ MOCTpOeHUsT GU3MYECKON TEOpHH, poJiu (yHIaMEHTAIbHBIX 3aKOHOB U
NP UHIUIIOB B COBPEMEHHBIX MPEACTaBICHUSIX O MPUPOJE, TPaHUIAX TP UMEHUMOCTH
TEOP Ui, 17151 OMTUCAHMSI €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOIIECCOB).

CHCTeMHO-1€ATeIbHOCTHBIN MOAXO0/1 B Ky P c€ (PU3UKHU P aTH3YETCs TP €XKJ1e BCEro 3a
CUET OpTaHMU3AIMH IKCIEP UMEHTAIBHOM JesSTeIbHOCTA 00ydatomuxcs. st 6a30Boro
YPOBHS Kyp ca (PU3UKH — ATO UCTOJIb30BAHUE CUCTEMBI (PP OHTATILHBIX KPATKOBPEMEHHBIX
HKCIIEP UMEHTOB U J1a00paTOPHBIX padboOT, KOTOPHIE B P OrpaMMe o (PU3HUKE 0ObEAUHEHBI
B OOIIUH CIIMCOK YUEHUYECKUX NP aKTUYECKUX padoT. BrieneHne B yka3aHHOM Tiep €4He
71a00paTopHbIX pabOT, MPOBOJUMBIX [JIsi KOHTPOJISI U OLIEHKH, OCYIIECTBIISETCS
y4aCTHUKaMH 00p a30BaTEIBHOIO MP OIIecca UCXO I U3 0COOEHHOCTEH ITaHUP OBAHUS U
ocHalieHus kabunera ¢usuku. [Ipu 3ToM oOecnieunBaeTcs OBIaeHUE 00y IAFOIITUMUCT
YMEHUSIMH TIPOBOJUTh KOCBEHHBIE HM3MEPEHMsI, HCCIEIOBAHUS 3aBUCUMOCTEH
(bU3NYECKNX BETMYMH U IMOCTAHOBKY OIBITOB TIO P OBEPKE TP €IJI0KEHHBIX THITOTE3.

Pemenrie pacueTHbIX 1 KQ4ECTBEHHBIX 33124 C 3aJaHHOU (QU3UIECKOU MOJIETIBIO,
MO3BOJIAIONIEE MPUMEHATh M3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO
pasjena Kypca, TaK M HHTETp UpysI 3HaHUS U3 P a3HBIX paszenoB. 1)1 kKauecTBEHHbIX 3,14
P HOPUTETOM SIBJISIOTCS 3a/1aHUS Ha 0OBSICHEHHE TP OTeKaHUS (PU3NIECKUX SBICHUN U
MIPOIIECCOB B OKPYIKAMOIIECH >KU3HH, TpeOyIomue BIOOpa (PU3MIECKON MOIETH IS
CHUTYyaIluH TP aKTUKO-Op UEHTUP OBAHHOTO XapakTepa.

B cootBerctBuu ¢ tpedoBanusmu @I'OC COO k maTep MalbHO-TEX HUYECKOMY
obecrieueHno yueOHoro npoiiecca 6a30BbIi ypOBEHb Kypca (DU3UKU Ha Y P OBHE CPETHErO
oO1rero oOpa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX TP €IMETHOTO KaOuHeTa (pru3uKu
WIN B YCIOBUSAX WHTEIPUPOBAHHOIO KaOWHETa MpPEAMETOB E€CTECTBEHHO-HAYYHOTO
nukia. Hanuaue B kabuHeTe GU3nKu HE0OX0UMOTO JIaO0paTOPHOT0 000PYI0BAHUS IS
BBITIOJTHEHHSI YKa3aHHBIX B TP OTpaMMe 1o (PU3UKE YUEHUIECKUX TP AKTUIECKUX padoT u
JIEMOHCTPaIllMOHHOTO 000p yA0BaHUs 00sI3aTENBHO.

JleMoHCcTp artmoHHOE 000D yI0BaHUE POPMHUPYETCS B COOTBETCTBHH C TP MHITUIIOM
MUHUMaJIBHOW JOCTATOYHOCTH U OOECleYMBaeT TIOCTAHOBKY I€pe4HCICHHBIX
B Mporpamme Mo (U3HMKe KIIOYEBBIX JTEMOHCTPAIMHA NI UCCIEAOBAHUS M3YyUYaeMbIX
SIBJICHUM U TIP OTICCCOB, SMITUP MIECKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHX
TP UMEHEHU.

JlaboparopHoe oOOpydoBaHWE [JIS YYCHHUYCCKHUX MPAKTHUYCCKUX  pabdoT
dbopMupyeTcs B BUIE TEMATHIECKUX KOMIUIEKTOB M 00OECIIEUMBALTCS B paCUETe OJHOTO
KOMIUIEKTa Ha JBYX OOydJaronmxcs. TeMaThdyeckue KOMIUIEKTHI J1ab0opaTopHOro
000p yZI0BaHUS TOKHBI OBITh TOCTPOEHBI HA KOMITIEKCHOM HCITOJIh30BAHUHU aHAJIOTOBBIX
U 1U(pOBBIX MPUOOPOB, & TAKKE KOMIBIOTEPHBIX U3MEPHUTEIbHBIX CUCTEM B BUJIE
U Qp OBBIX 1abopaTop uil.

OCHOBHBIMU LIETSAMH H3y4deHUS (PU3UKU B 00IIEM 00pa30BaHUU SBIISTIOTCS:



dbopMupoBaHUe UHTEpEca U CTpEeMJICHHS OOYyYaOIMXCs K HAYYHOMY H3y4CHHIO
P UP OJbI, PA3BUTHE UX UHTEIIIEKTYa IbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJ€ MO3HaHWS U (OpPMHPOBAHKE
UCCIIEIOBATEIbCKOTO OTHOIICHUS K OKP Y>KAIOUIUM SIBJICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHPOBO33PECHUS KaK pe3ysibTaTa WM3YUYEHUS OCHOB
CTpOEHHMSI MaTepUuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHue yMeHH OOBSCHATH SIBICHUS C HCHOJBb30BaHUEM (U3UUECKHX
3HAHWI U HAYYHBIX JOKA3aTENbCTB;

dopMupoBaHue TpeACTaBICHU O poau (U3NKK JUIsi Pa3BUTUS JPYIUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHI.

Jloctmkenue STUX Lened oOecrneyuBaeTcs pelIeHHueM CIEeIyIoUMX 3a1ad B
npoliecce U3y4eHus Kypca GU3NKU Ha yPOBHE CPEIHEro 001Iero 00pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAHUK 00 O0O0MUX (PU3MIECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHSIX, BKIIOYAsi MEXAHUKY, MOJICKYJISIPHYIO (DU3UKY, DJIEKTP OIMHAMUKY,
KBAaHTOBYIO (DM3UKY M DJIIEMEHTHI acTp O(PU3HKH;

dbopMupOBaHUE yMEHHW MPHUMEHSATh TEOPETUYECKHE 3HAHUS NI OOBSICHCHUS
du3nyeckux SBICHUH B TpUpPOAE H IS TNPHUHATHA NPAKTHUYECKUX P elICHUN
B MTOBCEIHEBHOM JKU3HH,

OCBOEHHUE CHOCOOOB pElICHHS Pa3JIMYHbIX 3a7a4 C SIBHO 33aJaHHOW (pU3UIECKOU
MOJIEIbIO, 3a]1a4, IOIPAa3y MEBAIOIIMX CAMOCTOSITENBHOE CO3JaHUE PU3UYECKON MOENH,
aJIeKBaTHOM yCIOBUSIM 3aJ1a4u;

NOHUMaHHE (PU3NYECKUX OCHOB U TP MHIIUTIOB ICUCTBUS TEXHUUECKUX YCTP OMCTB U
TEXHOJIOTUYECKUX TP OLIECCOB, MX BIUSHUS HAa OKP Y>KAIOIIYIO CP ey,

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAaHUPOBAHHWS M TP OBEICHUS
(U3UYIECKUX IKCIIEP MMEHTOB, aHAJIN3a U WHTEP P €Tallu HHMOP MATMH, OTIP SCIICHHUSI
JIOCTOBEP HOCTH IOJTYUYEHHOTO PE3yJIbTaTa;

CO3JaHUE YCIOBUH IJI PAa3BUTHS YMEHHH IPOEKTHO-UCCIIEI0BATENHCKOH,
TBOPUYECKOH J1eATEIIHHOCTH.

OO6u1ee yucino 4acoB, pEKOMEHIOBAHHBIX JJIsl U3y4eHus pu3uku, — 136 yacos: B
10 xnmacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEZENIO).

[Tpennaraemslii B ip orpamme 1o (pu3HKe rep e4eHb 1a00paTOPHBIX U MP AKTUIECKHIX
padoT SIBASETCS pEKOMENOBAHHBIM, YUUTENb JEIaeT BEIOOP Mp OBEIEHNUS J1a00paTOPHBIX
paboT 1 OTMBITOB C YUYETOM MHIUBUAYATbHBIX 0COOCHHOCTEN 00yYarOIUXCS.

JIrobas pabGodast mporpamma JOJIKHA MOJTHOCTBIO BKITIOUATh B ¢e0s COJIep KaHUe
JTAHHOU TP OTpaMMBbl 10 (pu3uKe.

B otaenbHbIX cnydasx Kypc pusnku 6a30BOT0O ypOBHS MOKET U3YUaThCs B 00beMe
204 gaca 3a nBa rojga oOyuenus (3 4 B Henento B 10 u 11 wiaccax). B atom ciydae
yBEIUYMBAETCS HE MeHee ueM 10 20 4 pe3epBHOE BpeMsi, KOTOPOE HCIIOJIb3Y €TCS Yy UHTeIeM
JUIS. U3Y4YEHHsI BOTIPOCOB, TECHO CBS3aHHBIX C BBIOpAHHBIM MpoduiaeM oOydeHus, u
yBEIMUMBAETCS yueOHask HAarpy3Ka, OTBOAMMAs HA U3y4YECHHUE MEXaHUKHU, MOJIEKYIISIPHOM
GU3UKM U DIEKTPOJWHAMMKH, 32 CYET paCHIMPEHHs Yuclia J1a0opaTOpHBIX padoT
UCCIIEI0BATENbCKOI0 XapaKTepa v yp OKOB PEIICHUS KAYECTBEHHBIX U PACUETHBIX 3a]a4.



COAEPKAHUE OBYYEHUSA

10 KJIACC

Pa3znen 1. dusuka u MeT0AbI HAYYHOT0 NO3HAHUSA

®u3uka — Hayka o npupoxae. Haydnsle MeTObI TO3HAHMS OKP YXKAIOLIETO MHUPA.
Ponb sxcniep uMenTa 1 Teop U B TP Ollecce MO3HAHUS TP UPOJIbL. DKCIIEp UMEHT B (PU3HKE.

MopenupoBanue (QU3MUECKUX SBJICHUH U mpoieccoB. HaydHble THIOTE3BI.
®u3nueckue 3aKOHbl W TEOpUHU. I'paHUIbl NPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
IIpuHIMIT COOTBETCTBUS.

Ponb u Mecto ¢u3nku B popMHUPOBAHKHU COBP EMEHHOM HaYUYHOU Kap TUHBI MUPa,
B P AKTUYECKOU JIESITENBHOCTH JIFOJIEN.
Jlemoncmpayuu

AHanorossle ¥ (P OBbIE U3MEP UTEIbHBIE P UOOP bl, KOMIBIOTEP HbIE TATYUKH.

Pa3znen 2. MexaHuka
Tema 1. Kunemamuka

Mexannueckoe AmxkeHne. OTHOCUTEIBHOCTh MEXaHUYECKOT O IBMKEHMS. CrcTema
otcuera. Tpaekropus.

[Tepemenienue, CKOPOCTh (Cp €MHSSI CKOPOCTh, MTHOBEHHAS CKOPOCTh ) M YCKOP €HUE
MaTepHUaJbHOM TOYKHM, HMX MPOEKIMA HA OCH CHUCTeMbl KOOopauHaT. CloKeHue
e EMELIEHUN U CII0KEHUE CKOP OCTEM.

PaBHOMepHOE U PpaBHOYCKOPEHHOE TNpSIMOJIMHEHOEe ABWxkeHue. ['paduku
3aBUCUMOCTH KOOP IMHAT, CKOP OCTH, YCKOP €HUS, My TH U TIEP EMENIEHUS MaTep UATTLHON
TOYKH OT BP EMEHH.

CBo0OoaHOE mageHne. Y CKop eHre CBOOOJHOTO MaeHUS.

KpuBonuHueliHoe NBWKEHUE. [[BM)KEHME MATEpHUAJBHOM TOYKH IO OKP Y>KHOCTH
C MMOCTOSIHHOM MO MOJTYJIFO CKOP OCThIO. YTJI0Basi CKOP OCTb, JIMHEWHASI CKOPOCTH. [lepron
1 yactota obpamenus. LleHTpocTpeMuTenbHOE yCKOp CHUE.

TexHUYeCKrne yCTpOWCTBA U MPAKTUYECKOE TP UMEHEHHUE: CHUAOMETP, JBUKEHUC
CHaps/10B, LIEMTHBIEC U PEMEHHBIEC MIEp €auu.

Jlemoncmpayuu

Mopenb cuCTeMBbl OTCUETa, WLIIOCTpAIUs KUHEMATHYECKUX Xap aKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBaHue NBUKEHUH C UCTIOJIB30BAHUEM TP OCTHIX MEXaHU3MOB.

[TageHue Ten B BO3yX€ U B pa3p €KEHHOM TP OCTP AHCTBE.

HabGnronenne JBWKEHUS Tela, OpPOIIEHHOTO TOJA YTJIOM K TOPHU30HTY
Y TOP U30HTAJIBHO.

N3mep enue ycKop eHusi CBOOOIHOTO MajeHusl.

Hamnp aBiienue CkopocTu Ip 1 ABU>)KEHUU MO OKP Y KHOCTH.



Yuenuueckuii sxcnepumenm, nabopamophvie pabomawi

N3yueHne HepaBHOMEPHOTO IBIKEHUS C LI b0 OMPENEIICHUI MTHOBEHHOW CKOP OCTH.

HUccnenoBanue  COOTHOUICHUST MEXAY  IyTSIMH, NPOWIACHHBIMU  TEJIOM
3a MOCJIEI0BATEBHBIC PABHBIE TPOMEKY TKH BPEMEHH MP U p ABHOYCKOPEHHOM JIBHKECHUN
C HAYaJIbHOM CKOP OCTHIO, PABHOU HYIJIIO.

N3yueHne ABWKEHHS MIApUKAa B BSI3KOW JKUIKOCTH.

N3yueHue nBHKEeHUS Tela, Op OIIIEHHOT0 TOPU30HTAIBHO.

Tema 2. lunamuka

[IpuHnunn otHocutensHOCTH 1'anunes. [lepBsiii 3akoH HeroTtoHa. HEp nabHbie
CUCTEMBI OTCYETA.

Macca tena. Cwna. IlpuHumn cynepno3unuu cuia. BTopoit 3akoH HeroToHa
JUISL MaTep MaJibHOU TOUKHU. TpeTui 3akoH HproToHa 11 MaTep MAJIbHBIX TOYEK.

3akoH BceMup HOTO TsroTeHus. Cuna tsoxectu. [lep Bas kocMudeckasi CKOp OCTb.

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

Tpenue. Buasl Tpenusi (MOKOsI, CKoJibkeHus, kaduenus). Cuna tpenus. Cyxoe
Tpenue. Cuia Tp eHHsl CKOJIbKEeHUs U cuiia Tp eHus nokosi. Kosddunment tp enuns. Cuna
COTIP OTHUBJIEHUS MPU ABWKECHUHU TENA B KUIAKOCTU WJIN rase.

[TocTynaTenbHOE U BpaliaTenbHOE IBMXKEHNE aOCOIOTHO TBEPJOTO Tela.

MOMEHT cuiIbl OTHOCUTENIBHO OCH BpaleHus. [1nedo cunel. YcmoBus paBHOBECHs
TBEPAOTO Tela.

TexHrnyeckne ycTpoucTBa U Ip aKTUYECKOE P UMEHEHHE: TIOAIIUITHUKH, IBUKCHHAE
VICKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHep uuu.

CpaBHEHHE Macc B3aMMO/ICHCTBY FOIIIUX TEI.

Bropoiu 3akoH HeroTroHa.

N3mep enue cui.

Ci10:keHHE CHUIT.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT AedopMaluu.

Hesecomocts. Bec Tenna npu ycKop eHHOM MOABEME U MTAJCHUH.

CpaBHEHHE CUII TP EHUS TOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcmoBus paBHOBECHS TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomaoi

N3yueHue ABMxKEHHs OpyCcKa 10 HAKJIOHHOM TIOCKOCTH.

HccneqoBanue 3aBHCHUMOCTH CWJI  YIPYTOCTH, BO3HUKAIOIIMX B IPYXKUHE
¥ PE3UHOBOM 00pa3iie, OT ux aedopMaru.

HccnenoBanue ycnoBHil paBHOBECHS TBEPAOTO TENA, UMEKOLIErO OCh Bp alllCHUA.

Tema 3. 3akonwvl coxpaneHus 6 Mexanuke

Nmnyibc MaTep MaabHOM TOUKH (Tela), CUCTEMbl MaTep MaIbHBIX ToOUeK. MIyIbe
CWJIbl U W3MEHEHHWE HMIIyJibCa Telad. 3aKOH COXpaHEHWs HUMIlyJjbca. PeakTuBHOE
JIBU>KCHHUE.



PaboTa cunbl. MOIIHOCT CUJIBI.

Kunernueckass »sHepruss MartepHaibHOM TOuku. Teopema 00 U3MEHEHUH
KUHETUYECKOUW YHEP THUH.

[TorennmanesHas sHeprus. [loTeHumanbHas 3Heprus ynpyro JedopMupOBaAHHON
npykuHsbl. [loTeHIManbHasa 3Heprus Tena BOJIU3U MOBEP XHOCTU 3EMIIH.

[ToTeHanbHbBIE U HEMTOTEHIIUAJIbHBIE CUIbI. CBsI3b pabO0Thl HEMOTEHIIUAJILHBIX CUJT
C U3MEHEHUEM MEXAHUYECKOM SHEP THH CUCTEMBI TEJl. 3AKOH COXP aHEHUSI MEXaHUYECKOM
DHEPTHUH.

Yrpyrue u Heynp yrue CTOJIKHOBEHHS.

TexHrnyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHWE. BOJOMET, KOIED,
TP Y>KUHHBIN [TUCTOJIET, IBUXKEHHUE P AKET.
Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[lepexo NOTeHIMAIbHOM 3HEPTUN B KHHETUYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopHule padbomoi

N3yuenne abCoIOTHO HEYIPYTOro yAapa ¢ MOMOIIbIO ABYX OJJMHAKOBBIX HUTSHbBIX
MasiITHUKOB.

HccnenoBanue cBsi3M pabOThI CUIIBI C U3MEHEHHEM MEXaHUYECKON PHEpTHUM Tela
Ha NP UMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pa3zgea 3. MoaekyasipHas ¢pusuka u TepMOIMHAMHUKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM M HX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwxkenue. Huddysus. Xapakrep —IBUKCHHS
Y B3aUMOJICVCTBHS YaCTULL BelleCTBA. MOJI€JIN CTp OCHUSA ra30B, )KUJIKOCTENU U TBEPIbIX
Tel U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHX Mojeneil. Macca u pasmepsl
MoJiekyJ. KonudectBo BentectBa. [loctosinHas ABorajipo.

TemoBoe paBHOBecue. Temmneparypa u ee wu3mepenue. lllkama Temmneparyp
[enbcus.

Mogaens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO -KUHETHUY €CKOM
TEOP MM UeaJIbHOTO ra3a. AOCOIOTHAS TEMIIEpaTypa Kak Mepa Cp eqHel KHHETHIECKOM
SHEPTUM TEIUIOBOTO ABWKEHMS vactull ra3a. [llkana temnepatyp KenbBuna. I'azoBble
3akoHbl. YpaBHeHue MenpaeneeBa—Knanelipona. 3akon JlanpToHa. M3ompoiieccsl B
U7icaTbHOM Ta3€ C MOCTOSIHHBIM KOJTMYECTBOM BellecTBa. [ padudeckoe mp eacraBicHue
M30TP OIIECCOB: U30TEpMa, H30X0pa, u3obapa.

TexHruueckue yCTp OHMCTBa U P AKTUYECKOE TP IMEHEHHE: TEPp MOMETP, Oap oMeTp.
Jlemoncmpayuu

OMmBITHI, TOKA3BIBAIOIINE JUCKP €THOE CTP OCHHE BENIECTBA, (DOTOTPauK MOJIEKY I
OpPTaHUYECKUX COCAUHECHUMU.

OmneiTel 10 AUQHY3UH KUIKOCTEH U Ta30B.



Moaenb 6p 0yHOBCKOTO ABMKEHUSI.

Mopens onsita ITepHa.

OmBITHI, TOKA3BIBAIONIHE CYIIIECTBOBAHNE MEKMOJICKYIISIPHOTO B3aMOICHCTBHS.

Moenb, HIUTIOCTP UP YIOIIAst TP UP OJTy JTABJICHUS Ta3a HA CTEHKH COCy/a.

OTBITH, WILTIOCTPUPYIOIIUE P ABHEHHUE COCTOSTHUS HIICAIbHOTO Ta3a, N30T OTIECCHI.
Yuenuueckuii sxcnepumenm, rabopamopmule pabomol

OmnpenerneHue Macchl BO3IyXa B KJIACCHON KOMHATE Ha OCHOBE M3Mep CHUI 00beMa
KOMHATBHI, IaBJICHUS ¥ TEMIIEPaTyphl BO3AyXa B HEHl.

HccnenoBanne 3aBUCUMOCTH MEXK/TY TTapaMeTpaMH COCTOSIHUSL Pa3p KCHHOTO rasa.

Tema 2. OcHo6bl mepmooOuHaAMUKU

TepMonunamuueckass cucreMa. BHYTpEHHSs DJHEPTUs TEPMOJIUHAMUYECKOU
CHCTEMBI M CrocoObl ee m3MeHeHus. KommdectBo TemnoTel U pabora. BHyTp eHHsIA
SHEPTHUS OJJHOATOMHOIO W€aJIbHOTO ra3a. Buapl Teruionep eaauu: TEmIonp OBOAHOCTb,
KOHBEKLIUS, U3JTy4YeHHE. Y eNbHAs TEIUIOEMKOCTh BellecTBa. KommuyecTBO TEMOThl MPU
TEIUIOTIEp €/1aYe.

[Tonsitue 06 agnadbatHoM npotiecce. [1ep Bbit 3axkoH Tep MonuHamMuKu. [IprMenenye
NEPBOr0 3aKOHAa TEPMOJIMHAMHMKM K H3o0mpoleccaM. ['paduueckas MHTEpIp eTalys
paboThI rasa.

BTopoii 3akoH TepmoauHamuku. HeoOpaTuMoCTh Mp O11ECCOB B P UP OJI€.

TeroBbie MamuHbl. [IpUHIUIIBI AEUCTBUS TEIIOBBIX MaliuH. [IpeoOpa3oBanus
SHEpPTHH B TEIJI0BbIX MalmHax. KoadduiimenT nose3noro 1eHCTBUS TEMTOBOM MAILIUHBI.
[ukn KapHo u ero ko3p@UIMEHT MOJae3HOro AEHCTBUSI. DKOJIOTUYECKUE TP 0OJIeMbl
TEMIOAHEP FETUKU.

TexHrnyeckne yCcTpocTBa U Mp aKTUYECKOE TP UMEHEHUE: IBUTATENIb BHY TP €EHHETO
cropaHusi, OBITOBOM XOJIOAWIbHUK, KOHIULIMOHED.

Jlemoncmpayuu

W3MeHeHne BHY Tp €HHEHN SHEp TMH Tella MPU COBEP IICHUH P aOOThI: BBIIET I OOKH 13
OYTBUIKH TIOJT ICHCTBHEM CXXATOTO BO3yXa, HarpeBaHue dpupa B JTATYHHOU TP yOKe
IyTEM TP €HUsI (BUIEOJEMOHCTp a1usl).

W3MeHeHre BHYTpEHHEH 3HEpruu (TemnepaTtypsl) Tejla MpH TEIUIoNep eaaye.

OmnbIT 0 aMabaTHOMY P acUIUPEHHIO BO3TyXa (OTBIT C BO3IYITHBIM OTHUBOM).

Mopenu mapoBoil TypOUHBI, IBUraTensi BHYTPEHHETO CropaHus, peaKkTUBHOIO
JBUTATEJN.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomawl

N3mep enune y1enbHOM TEMI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeugecmea. Dazoesvie nepexoovt
[TapooOpazoBanue u KoHAeHcamws. Mcmapenne w kumeHue. AOCOJIOTHAS U

OTHOCUTEIbHAsI BJIAXHOCTH BO3AyXa. HacellleHHBI Tap. YenbHas TeEIIoTa

napoo0pas3oBaHus. 3aBUCUMOCTh TEMIIEP ATy bl KUTICHUS OT JaBJICHUS.
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Teepmoe teno. Kpucrammmueckue u amop pHbie Tena. AHU30TPOMHS CBOWCTB
kpuctaninoB. JKuakwe Kpucraiisl. CoBpeMeHHble Martepuanbl. [InaBienue
¥ KpUCTaJIM3anus. Y ieiabHas TermioTa miasieHus. CyOmumarus.

YpaBHeHHe TETIOBOTO OanaHca.

TexHruyeckre yCcTp OMCTBa U P AKTUYECKOE [P UMEHEHUE: TUTPOMETP U IICUXPOMETD,
KaJOPUMETP, TEXHOJIOTUU TOJYUYECHHUS COBPEMEHHBIX MAaTEpHUalOB, B TOM YHCIE
HaHOMAaTEP UaJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX TTAPOB.

Kurienue mpu NOHUKEHHOM JIaBJICHUHU.

CniocoOnl m3Mep eHrs BIAXKHOCTH.

Habmronenne Harp eBaHMsI M TUTABICHUS KP UCTAIIIMYECKOTO BEIEeCTBA.

JleMoHCTpanuyst Kp MCTaJJIOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi
N3mepenne OTHOCUTENILHOM BIaKHOCTH BO3yXa.

Paznen 4. JuekTpoauHaMmuka
Tema 1. Inekmpocmamuxa

DnekTpu3anus Tei. DJICKTPpUYECKU 3apsaa. J[Ba BHIa 3IEKTpUUECKUX 3aPSIOB.
[Ip OBONHUKH, AUANEKTPUKU U TOJYTIP OBOJHHUKA. 3AKOH COXPaHEHUS DIIEKTP HUECKOTO
3apsa.

BzaunmopneiictBue 3apsnoB. 3akoH KyiioHa. TOY€UYHBIA 37€KTpUYECKUAN 3apsill.
Dnektpuyeckoe nojie. HanpsskeHHOCTh 3eKTprudecKoro noJis. [[puHimn cynep no3uumu
AIEKTP UUECKUX MOoJiel. JIMHUK HaTp SHKEHHOCTH AJIEKTP MUECKOTO TOJIS.

Pabota cun anektpocratudeckoro mnoJisi. [lorennuman. Pa3HocTh mOTEHIMATIOB.
[IpOBONHUKM W JOUIIEKTPUKU B DJIEKTPOCTATHYECKOM ToJie. JMdieKkTpnyeckas
TP OHULIAEMOCTb.

Dnekrtpoemkoctb. KonaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATopa.
DHeprus 3ap SHKEHHOT0 KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA W  MPAKTUYECKOE MPHUMEHEHHWE: 3JIEKTPOCKOII,
DIIEKTPOMETP,  DJIEKTPOCTaTHUECKass  3allluTa, 3a3eMJIEHHE  DJIEKTP ompHuOOpOB,
KOHJICHCATOP, KOMUP OBAJIbHBIM anmnapart, CTP YUHBIA NP UHTEP .

Jlemoncmpayuu

YCTpOUCTBO U TP MHIIUIT AECUCTBUA DIIEKTP OMETPA.

BzaumoeiicTBue Ha3JIEKTP U30BAHHBIX TEI.

DJIEKTP MUECKOE TOJI€ 3ap SIKEHHBIX TEI.

[Ip OBOJHHUKY B 3JIEKTP OCTATHUYECKOM IIOJIE.

DIIEKTp OCTaTUYECKAS 3allUTa.

JIAATIEKTp KU B AJIEKTP OCTATUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTP OEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOMIAAY IUIACTHH,
PAaCCTOSIHUSI MKy HUMHU U JTUAJIEKTP UUE€CKOM NP OHUIIAEMOCTH.

DHeprus 3ap HKEHHOTO KOHJIEHCATOpa.
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Vuenuueckuti sxcnepumenm, rabopamopHule pabomul
N3mMep eHune 371eKTp 0EMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtii 3nekmpuueckuii mok. Toxu 6 paznuunvix cpeoax

DJEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS 3IEKTP MUECKOTO ToKa. McTouHuKH
Toka. Cuna toka. [IoCTOSTHHBIHI TOK.

Hamnp sixenue. 3akon OMa J1J1sl ydyacTka 1enu.

DJIEKTPUYECKOE  CONMPOTUBJIECHUE. YIEIbHOE  COMPOTUBICHHE  BEIIECTBA.
[TocnenoBaTenpbHOE, Map AJUIEILHOE, CMEIAHHOE COEAUHEHHE TP OBOJHUKOB.

Pa6oTa snexkrpudeckoro Toka. 3akoH [[xxoyns—JIenna. MOIHOCTh AIEKTP HIECKOTO
TOKA.

DJIEKTp OIBUXKYILIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHHE UCTOYHHUKA TOKA. 3aKOH
OmMa n71st OJIHOM (3aMKHYTOM) 37IeKTp Mueckoi renu. Kop oTkoe 3amMbIkaHue.

DJIEKTp OHHASI TP OBOJAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COITP OTUBJIECHUS
METaJIJIOB OT TeMnepatypbl. CBEpXIIP OBOAUMOCTb.

DIIEKTp HYECKUI TOK B BaKyyMe. CBOMCTBA AJIEKTP OHHBIX ITyYKOB.

[TonymnpoBoguuku. CoOCTBEHHAs U TP UMECHASI P OBOAMMOCTH IOJIYITPOBOAHUKOB.
CaoiictBa p—n-niepexoja. [lonynp oBoJHUKOBBIE TP UOOPBI.

DJIEKTP MYECKUM TOK B paCTBOPAX U PaCIUIaBaAX AIEKTPOIIUTOB. DJIEKTP OJIUTHAY €CKast
JACCOLMALMS. DIIEKTP OJIU3.

DJIEKTp U4ECKUM TOK B razax. CamMOCTOSTENbHBIA U HECAMOCTOSITEIbHBIN pa3psil.
Mounnus. [lmazma.

TexHrnyeckne yCTpOnCTBa U MP AKTUYECKOE TP UMEHEHUE: aMIIEP METP, BOJIBTMETD,
peocTaT, UICTOYHHUKH TOKa, AJIEKTP OHArpeBaTelbHbIE P UOOPHI, FITEKTP O0CBETUTEIIBHBIE
npuOOphl, TEPMOMETP CONPOTHUBICHUS, BAKYyMHBIH JUOJ, TEPMHUCTOPHI U
(bOoTOp e3UCTOPBI, MOTYIP OBOJHUKOBBIN U0/, TaIbBAHUKA.

Jlemoncmpayuu

N3mep eHne Cuibl TOKa W HAIIP SKEHUS.

3aBUCUMOCTh COMTPOTUBIICHUS LIMJIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IJIOMIAAN
MIOTIEP EYHOTO CEUYECHUS U MaTep MaJia.

CwmenaHHO€ COeTMHEHHE TP OBOJHUKOB.

[Ipsimoe wu3MepeHHe DBIEKTPOABMXKYIIEH cuibl. KOpoTkoe 3amMbIKaHUE
rajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIMpP OTUBJICHUS.

3aBUCUMOCTh COMP OTUBIIEHUS] METAIIIOB OT TEMIIEP ATy P bl.

IIp OBOAUMOCTB DIIEKTP OJIUTOB.

W ckpoBoO pa3psa U IIp OBOAUMOCTb BO31yXa.

OaHOCTOP OHHSAA P OBOAUMOCTD JTHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi
N3yueHne cMEemaHHOro COEIMHEHHS PE3UCTOP OB.

N3mepeHue 3IeKTpOABMKYILIEH CUIbl WCTOYHMKA TOKAa W €ro BHYTPEHHETO
COTIP OTHBJICHHUS.

HaOntoaenue smektp oyinza.
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MesxknpenmerHblie CBSI3U

N3ydenne kypca puzuku 6a30Bor0 ypoBHA B 10 Ki1acce OCyIIECTBISECTCS C YUETOM
COJIEp KATENBHBIX MEXIIP €IMETHBIX CBSI3€H C KypCcaMU MaTeMaTUKU, OUOJIOT UK, X IMUU,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemuvie nousimus, CBA3aHHbIE C H3YYEHHMEM METOJOB HAaYUHOTO
MO3HAHUS: IBJICHHUE, HAYYHBIN (DaKT, THUIIOTE3a, PU3NIECKas BEIMUHNHA, 3aKOH, TEOPHS,
HaOJTI0ZICHNE, DKCIIEp UMEHT, MOJICIINP OBAaHUE, MO/IENb, U3MEP CHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUH, TuHEeHHas QyHKIWs, napabodna,
runep 6oJia, ux rpa@uku U CBONCTBA, TP UTOHOMETPUYECKUE (DYHKIIUU: CHHYC, KOCHHYC,
TAHT€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI M UX
P OEKIIUN Ha OCU KOOP IUHAT, CIIOKEHHUE BEKTOP OB.

buonoeus: mexaHndeckoe IBIDKEHHE B JKUBOW mpupoje, AUQQy3us, ocMoc,
TEIJIO0OMEH JKUBBIX OPTAaHU3MOB (BHIBI TEIIONEpPENaud, TEIIIOBOE PaBHOBECHE),
AIIEKTP MUECKUE SIBIICHUS B )KUBOU MIPHUPOJIE.

Xumus.: TUCKpETHOE CTPOEHHUE BEIEeCTBa, CTPOEHHUE aTOMOB M MOJIEKYJ, MOJb
BEIIeCTBa, MOJISIpHAs Macca, TEIIOBbIE CBOICTBA TBEPbIX TN, KUAKOCTEH U Ta30B,
AIIEKTP MUECKUE CBOMCTBA METAJIJIOB, AJIEKTP OJIUTUUECKAs AUCCOIMAIINS, TajlbBaHUKA.

l'eoepacghus: BNaxXHOCTb BO3IyXa, BETPHI, 0apOMETp, TEPMOMETP .

Texnonozcus: mpeodbpa3zoBaHUe ABKEHUN C HMCIIOIb30BAHUEM MEXaHU3MOB, YUET
TPEHUS B TEXHMKE, MOJIIUIHUKHA, UCTIOJIb30BaHUE 3aKOHA COXPAaHEHMsI UMITyJbCa B
TEXHUKE (pakera, BOJOMET M JPYTHE), ABUTATEIb BHYTPECHHETO CrOpaHUs, MapoBas
Typ OuHa, OBITOBOM X 0JI0 IMIBHUK, KOHIUIIMOHED, TEXHOJIOTHH MTOJTY YSHHUST COBPEMEHHBIX
MaTepHuajoB, B TOM YHCJIE HAHOMATEP MAJIOB, I HAHOTEXHOJIOTHH, DJIEKTP OCTATHIECKast
3alIMTa,  3a3eMJICHHE  DJEKTpONmpuOOpOB,  KCEPOKC, CTPYWUHBIM  MPUHTED,
AIIEKTP OHATp €BaTEIbHbIE P UOOP b, AIEKTP O0CBETUTEIbHBIC TP UOOPbI, TAIHBAHUKA.
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Paznen 4. JdiekTpoauHaMmuka
Tema 3. Maznummnoe none. IneKmpomMazHUmMHAA UHOYKUUSA

ITocrostHHBIE MarHuTHl. B3amMojeicTBue IOCTOSHHBIX MAarHuTOB. MarsHmTHOE
nosje. Bekrop MarHuTHOM MHAYKIUU. [[pUHIMI Cynepro3uiud MarHUTHBIX MOJICH.
JIuHnM MarHUTHOM MHYKUMK. KapTrHA TMHUNA MAarHUTHOM MHY KLU [1OJISI IOCTOSTHHBIX
MarHuTOB.

MarautHoe nosjie npoBOJHUKA ¢ TOKOM. KapTHa JTUHUI MHIYKIWMKA MarHUTHOTO
MOJIS JUTMHHOTO MPSIMOTO TPOBOAHUKA U 3aMKHYTOT'0 KOJIBIIEBOT'O MPOBOIHUKA, KATYIIIKA
¢ TokoM. OnbIT Dpcrena. BzanmoaericTBue Ip 0BOJHUKOB C TOKOM.

Cuna Amnepa, ee MOAYJIb U Hamp aBJICHUE.

Cuna JlopeHia, ee MOAyJib U HampasiieHUe. J[BM)KEHHE 3apsyKEHHOM 4aCTHUIIbI
B OJIHOP OJTHOM MarHuTHOM moJjie. Paborta cwisr Jlopenta.

SIBieHME EKTP OMATHUTHOM MHAYKIMK. [[OTOK BEKTOpa MAarHUTHOW HWHAYKIIHH.
DJEKTp OJIBMKY1IAsl CUJIa UHAYKIMHU. 3aKOH 3JICKTP OMarHUTHOM MHAYKIUKU Dapajes.
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BuxpeBoe nanekrpuueckoe moJie.  DJEKTPOJBWXKYIIas Cuia  HWHIYKIUU
B IP OBOJTHUKE, JBIXKYILIEMCS ITOCTYNATEIbHO B OJJHOP OJJHOM MAarHUTHOM TOJIE.

[IpaBuno JleHna.

NHAyKTUBHOCTS. SIBienue CaAMOUHAYKIWH. DJNEKTpOJIBMKYIIas  CHJIA
CaMOMHTYKIIUH.

DHeprus MarHUTHOTO TOJIs1 KATYIIKUA C TOKOM.

DJIEKTPp OMarHuTHOE TOJIE.

TexHUYEeCKrne yCTpOUCTBA U MPAKTUYECKOE NP UMEHEHHUE: MOCTOSIHHBIE MArHUTHI,
AJIIEKTP OMATHUTBI, SJIEKTPOABUTATEN b, Y CKOPUTEIN SJIEMEHTAPHBIX YaCTHILI, WHIYKIMOHHAS
1eYb.

Jlemoncmpayuu

OnebIT Opcrena.

OTKJIOHEHHUE AJEKTP OHHOTO IMy4YKa MArHUTHBIM IOJIEM.

JIvHY UHIYKIIUA MarHUTHOTO TIOJISI.

BzaumoeiictBue 4By X P OBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuinbl JIop eHIIa HA HOHBI SJIEKTP OJIUTA.

SIBeHME 3IEKTP OMArHUTHOW UHYKIIUH.

ITIpaBuno Jlenna.

3aBUCUMOCTh JJIEKTPOJBHKYIIECH CWJIbI HWHIAYKIUU OT CKOPOCTHM HW3MEHEHWUs
MarHuTHOTO MOTOKA.

SIBneHre caMOMHYKITUH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomuwi

MN3ydeHne MarHUTHOTO MOJISl KATYIIKH C TOKOM.

UccnenoBanue AeUCTBUSI MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBIEHUS 3JEKTP OMArHUTHOW UHTYKIIUU.

Paszgea 5. KoreOaHus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazcHuUmMHbsle KOJ1€0aHUA

KonebarenpHas cuctema. CBOOOJHBIE MEXaHUYECKUE KOJIEOaHUs. ["'apMOHNYecKue
konebanus. [lepuon, yacrora, ammuryaa u paza xosedanuil. I1p y>kMHHBIN MasITHUK.
MartemaTuyeckuii MasiTHUK. YpaBHEHUE rapMOHHUYECKMX KojiebaHui. IIpeBpamienue
SHEPTHUU NPU Fap MOHUUECKHUX KOJIEOaHMSIX.

KonebarenbHbiii KOHTYp. CBOOOHBIE 3JIEKTP OMAar HUTHBIE KOJIEOAaHMSI B U/1€aJIbHOM
KOJI€0aTEIIbHOM KOHTYp€E. AHAJIOTHS MEXKY MEXaHHUUECKUMU U 3JIEKTP OMar HUTHBIMU
konebanusamu. Popmyna Tomcona. 3akOH COXpaHEHMs PHEPTHM B HJI€AJILHOM
K0JIe0aTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarwollUx KojeOaHUsX. BBIHYyXJIEHHbIE MEXaHUYECKUE
Kosebanus. Pezonanc. BeIHyX/1€HHBIE 3JIEKTP OMarHUTHbIE KOJI€OaHUS.

[Iepemennspiil Tok. CHHY COMIANbHBIN IT€P EMEHHBIN TOK. MOIIHOCTD NIEP EMEHHOTO
TOKa. AMIUTUTYTHOE U JACHCTBYIOIIEEe 3HAUECHUE CUJIbI TOKA W HAIP SKEHHUSI.
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Tpanchopmarop. I[lpousBomcTBo, mepemada W TOTPEOJICHHE DSIEKTPHUECKOU
SHEPTUU. DKOJOTUYECKUE PHUCKKM MPHU MPOU3BOIACTBE 3JIEKTpodHepruu. Kymnbrypa
MCIOJIb30BaHUA 3JIEKTP O9HEPTHUH B ITOBCETHEBHOM KU3HH.

TexHuYecKrne yCTpOMCTBA U NP AKTUYECKOE NP UMEHEHUE: AIIEKTP NUECKUN 3BOHOK,
reHepaTop MepEMEHHOTO TOKA, IMHHUH 3JIEKTP OIlep e1ay.

Jemoncmpayuu

HccnenqoBanne  mapaMeTpoB  KoJICOATEIBHOW  CHCTEMBI (TIp y KU HHBIN
WM MaTEeMaTUYECKUNA MASTHUK).

Habnroienue 3aTyxaronux KojaeOaHuu.

HccnenoBaHue CBOWCTB BBIHYKJIEHHBIX KOJIEOAHUM.

Habnronenne pe3oHaHca.

CB0OOIHBIC 3JIEKTP OMarHUTHBIEC KOJICOAHUS.

OcmuiorpaMMbl  (3aBUCHMOCTH  CHJIBI TOKa W HANPSDKEHUS OT BpPEMEHH)
TS DJIEKTP OMAarHUTHBIX KOJeOaHUH.

Pesonanc mnpu  mOCIEIOBATEIBHOM COEAWHEHUHM  PE3UCTOpPA, KaTyUIKH
MHJIYKTUBHOCTH U KOHJIEHCATOpA.

Moienb TUHUM 3IEKTP OTIEP EAAYUH.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomawl

WccnenoBanue 3aBUCUMOCTH IEP MOa MAJIBIX KOJIEOaHUH Tpy3a HA HUTU OT JIJTUHBI
HUTHU U Macchl rpy3a.

HccnenoBanue mepeMEHHOrO TOKa B LIEMHM U3 MOCIEAOBATENBHO COCAUHEHHBIX
KOHJEHCATOpa, KATYIIKHU U PE3UCTOPa.

Tema 2. Mexanuueckue u 3I1eKmMpoOMaAZHUMHbIE OJIHbL

Mexanuueckue BOJIHBI, YyCIOBUSA pacnpocTtpaHeHus. Ilepuon. Ckopocts
pacnpocTpaHeHus U AJIMHa BoJIHbL. [lonepeunsie u np o101bHble BOJTHBL IHTEp epentus
U Audpakiys MEXaHUIEeCKUX BOJIH.

3Byk. Ckopocts 3Byka. I'poMkocts 3Byka. Bwicora ToHa. TemOp 3BykKa.

DJIEKTp OMarHUTHHIE BOJIHBI. YCHOBHSI M3JIy4YEHHUS BJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentauusa BektopoB E, B, v B anekrpomarautHod BojsiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, NperloMIIEHHE, MNOJsgpu3auus, AUPpaKiys,
uHTep ep eHuusi. CKOpOCTh 3JEKTP OMAarHUTHBIX BOJIH.

[lIxkama >JE€KTpOMArHUTHBIX BOJIH. [IpWMEHEHHME 3IIEKTp OMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpvHOHAIIBI paguoOCBs3U U TENIEBUAEHUA. Paqnonokaiys.

DJIEKTp OMarHUTHOE 3arpsI3HEHUE OKP YKAIOIIEN Cp EIbl.

TexHUUecKkne yCTpOMCTBA Y NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJbHbIC
MHCTPYMEHTBI, yJIbTPAa3BYKOBas [MAarHOCTHKAa B TEXHUKE W MEAULMHE, pazjap,
paauoIp MEMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTPaHEHHUE OTIEP EYHBIX U TP OJOIbHBIX BOJIH.

Kounebmroiieecs Tes10 Kak UCTOYHUK 3BYKa.

HaOntoaeHue oTpakeHus U Mp eTOMJICHUSI MEXaHUYECKUX BOJIH.
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Habnronenne natep hep eHmu u Audpakiui MEXaHHUECKIX BOJTH.

3BYKOBOU pE€30HAHC.

HaOnronenue cBsi3u rp OMKOCTH 3BYKa M BBICOTHI TOHA C aMILUIUTYI0M U 4aCTOTOM
KoJIeOaHUM.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHUE, IpeOMIICHHE,
noJIsp M3anws, Judp akius, HTEp hep CHITHS.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. [IpsiMoMHEHOE p acpOCTPAHEHHE CBETA B OTHOP OHOM
cpene. Jlyud ceera. ToueuHbINM UCTOYHUK CBETA.

OtpaxkeHue cBera. 3akoHbl OTpakeHusi cBera. [loctpoeHune wn300pakeHwUil B
IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3akoHBI TMpETOMIEHHUSI CBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomienud. IlonHoe BHyTpeHHee oOTpaxeHue. lIpenenbHbld yroa IOJIHOTO
BHYTP EHHETO OTP a)KECHUS.

Hucnepcus cBera. CiioxHbli coctaB Oenoro cBera. LBer.

CoOuparonue u paccenBaronine JuH3bl. ToHkas 1uH3a. DOKYyCHOE PACCTOSHUE U
onThyeckasi cuia TOHKOM nuH3bl. [locTpoenue wu300pakeHuWd B coOMparoUMX U
paccenBarouX JuH3ax. PopMysa TOHKOW JIMH3bL. YBEIWYEHHUE, JABAEMOE JIMH3OM.

[Ipenensbl Ip UMEHUMOCTH TEOMETP NUECKOU ONTHUKH.

BonnoBas ontuka. MHTep dpepenuus ceera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HAOI0CHU MaKCUMYMOB M MUHHMYMOB B HHTep (ep CHIIMOHHOM KapTHHE OT JABYX
cuH(}a3HBIX KOTepEHTHBIX UCTOYHHUKOB.

Hudpakuus csera. udppakumoHHas pelierka. YCaoBUE HAOIIOAEHUS TJ1aBHBIX
MaKCUMYyMOB I ¥ IIaICHU MOHOXPOMAaTUYECKOTO CBETa Ha (P AKIIUOHHYIO P EIIETKY .

[Tongapuzamus cBera.

TexHu4deckue yCcTp OMCTBa U P aKTUYECKOE TP IMEHEHHE: 0UKH, JTyTia, (hoToarmapar,
P OCKIIMOHHBIN anmapart, MUKpPOCKOIL, TEIECKOT, BOJIOKOHHAS OTITHKA, AU(P aKIIMOHHAS
pelIeTKa, MOJISIP OUI.

Jlemoncmpayuu

[IpssMonuHETHOE pacOpOCTpaHEHUE, OTPAXKEHUE U  MPEIOMIIEHUE CBETA.
OnTudeckue mpudopHwI.

[TostHOE BHYTp €HHEE OTp axkeHue. MoJienb CBETOBOIA.

WccnenoBanue CBOKWCTB M300p a)KEHUH B JIMH3AX.

Moenu MUKp OCKOIIa, TEJIECKOMa.

Habmronenue untep pep eHiuu cperta.

Habmronenune nudpaxiyu cBera.

HaOntoaenue qucnep cum cBera.

[Tosmy4deHne cneKkTpa ¢ HOMOLIBIO P U3MBL.

[Tonyyenue cnekTpa ¢ MOMOUIBIO0 JU(PAKIUOHHOMN P EIIETKH.

HaGmnronenue nonsip u3aluu cBera.
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Yuenuueckuii sxcnepumenm, nabopamophvie pabomawi
N3mep eHre mokazaTtesst Ip elTOMIICHUS CTEKIIa.
HccnenoBanue CBOMCTB M300p a)KEHUH B IMH3AX.
Habmronenne nucriep cuu cBeTa.

Pa3zgea 6. OCHOBBI clIeHAIBLHOM TEOPUU OTHOCHTEIbHOCTH

['paHuLBI IPUMEHUMOCTHA KJIACCUYECKOW MexaHukH. llocTymaTel cnenuaiibHOU
TEOPUU OTHOCUTEIBHOCTU: WHBAPHMAHTHOCTb MOJIYJISI CKOPOCTH CBETA B BaKyyME,
TP UHIUIT OTHOCUTENIBHOCTH DUHIITENHA.

OTHOCUTEIBHOCTD OJHOBPEMEHHOCTH. 3aMEIJICHME BPEMEHUM M COKpAICHHE
JUTAHBL.

OHepTUs U UMITYJIbC P EISITUBUCTCKOM YACTHLIBI.

CBs13b MacChl C SHEPTUEIN U UMITYJIBCOM P EIATUBUCTCKOM YaCTHULIBI. DHEPTHUS MTOKOS.

Pa3gean 7. KBantoBasi pusuka
Tema 1. dnemenmol K6aHMOBOU ONMUKU

®dotonnl. Dopmyna [lmanka cBsI3u 3HEpTHUH POTOHA C €M0 YACTOTOM. DHEPTHS U
UMITYJIbC (POTOHA.

OTtkpbiTie U uccnenopanue ¢gortodddexra. Onbitel A.I'. CroseroBa. 3aKoHbI
dbotorddekra. YpapHeHue OIiHmTerHa s (GoTodddekra. «KpacHas rpaHuUa»
dboTorddekra.

Jasnenue ceeta. OnbiTel [1.H. JleGenena.

XUMUYECKOE JEUCTBUE CBETA.

TexHuueckne yCTpOWCTBA H MpPaKTHUECKOE TMpUMEHEHHe: (OTODIEMEHT,
dhoTOAATYHK, COTHEUHAST OaTapesi, CBETOINOI.

Jlemoncmpayuu

®oT03(¢deKT Ha YCTAHOBKE C IIMHKOBOM TUTACTHHOM.

HccnenoBanue 3akoHOB BHeHEro ¢poTtodddekra.

CBeToauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopna mo paccesHUIO 0-4acTwIl
[Inanerapnas monens atoMa. [Toctynatsl bopa. M3nydenue v nornouieHue (poTOHOB MpU
1ep €X01€ ATOMa C OJTHOT0 YPOBHSI SJHEPT MU Ha Apyroi. Bunel ciektp oB. CrieKTp ypOBHei
DHEPTUH aTOMa BOJOPOJ1a.

BomnoBsie cBorctBa yactui. BosHbl ne bpoiust. KopiycKyasipHO-BOJIHOBOM
Iy aJIA3M.

CHOHTaHHOE 1 BBIHYKJIEHHOE U3JTYYCHHE.

TexHU4ecKne yCTpOMCTBA U MPAKTUYECKOE NP UMEHEHUE: CIIEKTP aJbHbIN aHAIIN3
(crieKTp OCKoII), J1a3ep, KBAHTOBBINA KOMITbIOTED .
Jlemoncmpayuu

Monens onsita Pesep dop na.

Onpenenenye JIMHbBI BOJHBI JIazepa.
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HabnroneHne TuHEHYaThIX CIIEKTP OB U3JTY UCHHS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomawl
Habnroienne TuHei4aToro CrekTpa.

Tema 3. Amomnoe adpo

OKCIEpUMEHTBI, JOKA3bIBAIOIIME CIOXKHOCTh CTpoeHuss suapa. OTkpbiThe
paauoaktuBHOCTH. OnbIThl Pe3epdopna no ompeneneHuio coctaBa paiMOaKTUBHOIO
u3nyuenus. CBoicTBa anbda-, 0era-, raMMa-u3nydeHus. BiausHue paaroakKTHBHOCTH Ha
JKUBBIE OPTaHU3MBI.

OtkpbiTHe TnpoTOoHa U HelTpoHa. Hyknonnas mopens sigpa ['eiizenOepra—
NBaHeHko. 3apsan aapa. MaccoBoe uucio sapa. M3o0tomnsr.

Anbda-pacnaa. DIEKTp OHHbIN U MO3UTPOHHBIN Oera-pacnaj. ['amma-uziyudeHue.
3aKOH PaAUOaKTUBHOIO paclaja.

DHeprus CBSI3U HYKJIOHOB B sijip €. S nepHsbie cuibl. [ledekt maccsl siapa.

SnepHble peakuuu. JleseHue U CUHTE3 sep.

SAnepubiit peakrop. TepmosiaepHbiil cuHTe3. [IpoOnembl U nep CHEKTUBHI sIAEP HON
DHEPTETUKUA. DKOJIOTUUECKUE ACIIEKTHI S1€P HOM SHEP TETUKH.

DnemeHTap HbIE YacTULbl. OTKpP BITHE O3UTP OHA.

MeTto1b1 HAOIIO/IEHUS U P ETUCTP ALK AJIIEMEHTAP HbIX YaCTHII.

dyHnamMeHTaIbHbIE B3auMOAEHCTBYSI. EAMHCTBO u3nuecKkoi Kap THHBI MUpa.

TexHuuecKkne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: JO3UMETpP, Kamepa
Bunibcona, siaep Hblil peakTop, aToMHasi bomoa.
Jlemoncmpayuu

CdeTyrK HOHU3HP YIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomoi

HccnenoBanue TpeKkoB yacTull (1o TOTOBBIM (oTorpadusm).

Pa3zgea 8. DiieMeHTHI aCTPOHOMUM U ACTPOPUIUKH

DTanbl pa3BUTUS acTpoHOMHHM. [IpHKIagHOE W MHUPOBO33pECHUECKOE 3HAYECHUE
aCTp OHOMMUH.

Bun 3Besgnoro neba. Co3Bes3nus, sp KUe 3BE3/1bl, TUIAHETHI, UX BUAUMOE JBIKCHHE.

ConHeyHas cucrema.

Connue. ConHeuHast akTUBHOCTb. MIcTounuk sHepTun CoJTHIIA U 3BE€3/1. 3BE3/1bI, KX
OCHOBHBIE XapaKTepUCTUKH. [lnarpamMmma «CrieKTpaJIbHbIHN KJIACC — CBETUMOCTDY . 3BE3Ibl
TJIaBHOM ITOCJIEIOBATEIbHOCTH. 3aBUCHMOCTD «Macca — CBETUMOCTEY JUJISI 3BE€3 ]I INIaBHOM
nocaenoBaTeNIbHOCTH. BHyTpeHHee cTpoeHue 3Be3q. CoBpEMEHHBIEC I eCTaBIICHUS
O TP OMCXOKJICHUH U 3BOJTIONMU COJIHIIA U 3B€3/1. DTallbl )KM3HU 3BE3I.

Muneunsiii [yt — Hama ["anaktuka. [Tonoxenue u apmxenue CosiHna B ['amakTuke.
Twunel ramakTuk. Pagunoranaktuky u kBazapbl. YepHbIE IBIPBI B 1P aX TAIAKTHK.

Bceenennas. Pacmmmpenne Bcenennoi. 3akoH Xa06ma. PazOeranme raiakTuk.
Teopust bonbioro B3peiBa. PeIMKTOBOE N3TyYEHHE.
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MacmtabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepemennsie np006sieMbl aCTp OHOMHH.
Yuenuueckue nabnooenus

HaOnroneHust HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
P WJT0KEHUH 7151 OTIPEIEIICHUS TIOJI0KEeHUS HEOECHBIX 00BEKTOB Ha KOHKP €THYIO JIaTy:
OCHOBHBIE c03Be3/11s1 CEeBEpHOTO MONyIIapUs U SIPKUE 3BE3IbI.

Habmronenus B Teneckon JIynsl, maner, Mieunoro IlyTu.

O0o0maroiee NoOBTOpeHUe

Ponb pu3uku m acTp OHOMHUM B SKOHOMHUYECKOM, TEXHOJIOTHIECKOH, COMATBLHOM
U 3TUYECKOU cepax NesTeTbHOCTH Yel0BeKa, pOJib U MECTO (PM3UKU M aCTP OHOMHUM
B COBpEMEHHOU HAyYHOUW KapTUHE MHUpa, P OJib (PU3UUECKOU TeOpuHu B (POpPMUPOBAHUU
npeacTaBieHuil 0 (QU3NUECKOW KapTUHE MHpa, MEeCTO (PU3MYECKON KapTHUHBI MHpa
B 001IEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX TP €JICTABIEHUIN O TP UP OJI€.

MexnpeaMerHbie CBA3H

N3yuenue kypca puzuku 6a30Boro ypoBHSAB 11 Ki1acce OCyIecTBIsSIETCS C yUETOM
COJIep KaTeIbHBIX MEXKITP €IMETHBIX CBSI3€H C KypCcaMu MaTeMAaTHKHU, OMOIO0THUH, X UMHH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemuvie noHamusi, CBA3aHHBIE C W3YYEHHUEM METOJIOB HAYYHOIO
MO3HAHUS: SIBJICHUE, HAYUYHbIN (PakT, runoTes3a, (pu3nueckasi BeIUYMHA, 3aKOH, TEOP U,
HaAO0JII0/IeHUE, SKCIEP UMEHT, MOJIEIUP OBaHUE, MOJIEIb, U3MEp CHHE.

Mamemamuxa: pelieHUe CUCTEMbl YpPaBHEHUMN, TP UTOHOMETPUUYECKUE (PYHKIUU:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBl U HX MNPOEKIHMH HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB, NP OU3BOIHBIC
AIIEMEHTAp HbIX (PYHKIUM, TP U3HAKHU TOJ00US TP EYyTOJIBHUKOB, O IIp €1€JICHUE TUI0IIAAN
IUIOCKUX QUTyp U 00beMa Tell.

buonozus: anexTpuyeckue BIEHUS B )KUBOU TP UP OJ1€, KOJIEOATETbHBIE BUKCHUS
B JKMBOW NPHUPOJE, ONTUYECKUE SIBICHUSA B XKUBOW NPHUPOJE, NCUCTBUE PAqUALMN
Ha JKUBBIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ1, Kp UCTAJUINYE€CKAsA CTP YKTYpa TBEP ABIX Tell,
MeXaHU3MbI 00pa30BaHuUs KPUCTAJIIIMYECKON P EUIETKH, CIEKTP ajbHbII aHAIHU3.

l'eocpaghusa: maruuTHble mostoca 3eMIIH, 3aJ1€KU MATHUTHBIX PYI, GOTOChEMKA
3€MHOM MOBEP XHOCTH, NP €ACKA3aHUE 3EMIIETP ICCHUMU.

Texnonocus: JMHAWA  DJIEKTPOIIEpENad, TIEHEpaTop NEPEMEHHOIO  TOKa,
DIIEKTP OJBUraTelNb, HHAYKIIMOHHAS [1€4b, pajap, paJIuOIPUEMHUK, TEIEBU30D, AHTECHHA,
tenedon, CBY-neusb, p OeKIIMOHHBIHN amnapar, BOJOKOHHAs! ONITHKA, COJTHEYHasi Oatapest.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOTO mpeamera «®Duszuka» HA YpPOBHE CpEIHEro OOIIero
oOpazoBanusi (0a30BBIM ypPOBEHB) JOJHKHO OOECIEUUTH JOCTHKEHHUE CIIETYIOIIHX
JUYIHOCTHBIX, METATIP €IMETHBIX U TP €IMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIngaHOCTHBIE PE3YyJIBTaThl OCBOCHHUS y4eOHOTo mpeaMera «Du3nKay TOJIKHBI
OTpa)kaTb TOTOBHOCTh M  CHOCOOHOCTh OOYyYalOmUXCS  PYKOBOJCTBOBATHC
cOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
Op MEHTAIUI, TO3UTUBHBIX BHY TPEHHUX yOEXKEHUIN, COOTBETCTBY IOIIIUX TPaUI[MOHHBIM
IIEHHOCTSIM POCCHUICKOTO OOIIeCTBA, PAaCHIUPEHUE KU3HEHHOTO ONbITa U OIbITA
JEATEILHOCTH B TIPOIECCE peaau3allii OCHOBHBIX HANpPAaBJICHUM BOCIHUTATEIHLHOU
JIeSITeIbHOCTH, B TOM YMCJI€ B YaCTH:

1) rpaxxa1aHcKOro BOCIIMTAHMS:

chopMHUPOBAHHOCTh TPaXKTAHCKOW IO3WIMK OO0ydYaromerocss Kak aKTHBHOTO
1 OTBETCTBEHHOT'O YJI€HA P OCCHUICKOTO OOIIECTBa;

TP UHSTHE TPATUIMOHHBIX OOIIEUEIOBEUYECKUX T'YMAHUCTUIECKUX U JIEMOKPATHYECKUX
LICHHOCTEH;

TOTOBHOCTb BCCTH COBMCCTHYIO JCATCIIBHOCTL B HHTCpCCax I'PaKIaAHCKOIO
00II1eCTBa, Yy4aCTBOBAaTh B CAMOYIIPaBJICHUH B 00pa30BaTEIbLHON Op TaHU3AINY;

YMEHHUE B3aUMOICCTBOBATh C COIIMAIbLHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIMSIME 1 Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEP CKOU NESATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCIIMTAHUSA:
copMUP OBAHHOCTh POCCUHUCKOM Ipak1aHCKOW UACHTUYHOCTH, MaTP HOTU3MA;
[ICHHOCTHOE OTHOIIEHHWE K TOCYyJapCTBEHHBIM CHUMBOJAM, J[OCTIKEHHSIM
POCCHICKUX YUYEHBIX B 00J1aCTH (PM3UKHA M TEXHHUKCE,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

copMHUP OBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBEICHUS;

CIOCOOHOCTh OLICHMBATh CUTYallMI0 W MPHUHUMAaTh OCO3HAHHBIC P EIICHMS,
OPHUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIE
B JIEATEIIbHOCTH YUYEHOT0;

OCO3HAaHME JIMYHOTO BKJIa/1a B IOCTP OEHUE YCTOWYMBOTO OYAYILEro;
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4)3CTeTN4€eCKOr0 BOCIIMTAHMA:
ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOUAs 3CTETUKY HAaYYHOTO TBOPYECTBA,
NP UCYIIEro (PU3NUECKON HAYKE;

5) Tpy10BOTr0 BOCIUTAHUSA:

UHTEpEC K pa3aMyHbIM cepaM mp odeccuoHaIbHON AesITENbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PM3UKON U TEXHHUKOM, YMEHHE COBEPIaTh OCO3HAHHBIN BHIOOP Oy yIieit
npodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC TUIAHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 00p a30BaHHUIO M CaMO0OPa30BaHHUIO B 001aCTH (PU3HKH
Ha NP OTSHKEHUU BCEU KU3HU;

6) 5K0J10rH4ecKOro BOCIIUTAHUS:

cop MUPOBAHHOCTH YKOJIOTHUECKOU KYJIBTYPhI, 0CO3HAHHE ITT00aTLHOTO XapakTepa
HKOJIOTHYECKHX MP00JIeM;

IUIAHUPOBAHUE U OCYIIECTBICHUE JIEVCTBUU B OKPYIKAIOLIEW Cpelle HA OCHOBE
3HAHUS LEJIEN YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

Pacmupenue onbiTa AESITENHHOCTH SKOJOTHUYECKOW HANPaBJIEHHOCTH HAa OCHOBE
UMEIOIIUXCSl 3HAHUHN TI0 (QUBHKE;

7) HEHHOCTH HAYYHOT 0 TO3HAHUSA:

chop MUPOBAHHOCTh MHP OBO33PEHHS, COOTBETCTBYIOIIETO COBP EMEHHOMY Y POBHIO
pa3BuTus PU3NIECKOIN HAYKU;

OCO3HAHUE IIEHHOCTH HAYYHOU JESITEIbHOCTH, TOTOBHOCTh B TIPOIIECCE M3YUCHUS
(GU3UKK  OCYNIECTBJISITh MPOCKTHYKD M HCCIEA0BATEILCKYIO  JICSITEIHHOCTD
WHJVMBHUIYaJIbHO U B TPYIIE.

B mnporecce qoCTHMXEHHUS JTUYHOCTHBIX PE3YJBTATOB OCBOCHHUSI TP OTPaMMBbI [0
(bu3uKe 1151 ypOBHS CpeTHEro 00111ero o0pazoBaHus y 00y4aromuyxcsi COBEPIICHCTBYETCS

SMOIIMOHAILHBINA WHTEIJICKT, TP EAII0JIAr QKON I
c(hopMUP OBAHHOCTb:

CaMOCO3HaHMS, BKJIIOYAIOIIET0 CIIOCOOHOCTh IIOHMMAaTh CBOE 3MOIIMOHAIBHOE
COCTOSTHHE, BUJICTh HAIIP aBJICHHSI p a3BUTHS COOCTBEHHOM SMOIIMOHATIBHOM Cep bI, ObITh
YBEpEHHBIM B Cce0€;

CaMOpEryJIMpOBaHUsI, BKJIIOYAIONMIET0 CAMOKOHTPOJIb, YMEHHE IPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE€ MOBE/IEHUE, CIIOCOOHOCTD aJATUP OBATHCS K AMOIIMOHAJIBHBIM
W3MEHEHUSAM | TP OSIBIISITH THOKOCTH, OBITH OTKP BITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMK, BKIIOYAIONICH CTpEMJICHHUE K JOCTHKEHHUIO IIEIU
U yCIieXy, ONTUMHU3M, WHUIUATUBHOCTh, YMEHHE JEeHWCTBOBAaTh, MCXOJISI U3 CBOMX
BO3MOYKHOCTEH;

SMIIATUH, BKJIIOYAIOMICH CIIOCOOHOCTh MOHHMMATh ASMOIMOHAJIBHOE COCTOSHUC
JIPYTHX, YIATBIBATh €T0 MPHU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO
1 COIEp €KMBAHMUIO;

COIMAJbHBIX HABBIKOB, BKIFOYAIOIIUX CITIOCOOHOCTh BBICTpaMWBaTh OTHOIICHHS C
TP yTUMU JTIOIBMH, 3800 TUTHCS, P OSBIISITh HHTEPEC M pa3p eriaTh KOHPIUKTHI.
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METAIIPEIMETHBIE PE3YJ/IbTATBI

IHo3HaBaTe/ibHBIC YHHBEPCAJIbHbIC YU4eOHbIC 1CUCTBHS
ba3oBble jlornyeckue 1elcTBUA:

CaMOCTOSITENTbHO (POPMYJIMPOBATh U aKTyaJIM3UpOBaTh MpoOJeMy, paccMaTp MBaTh
€C BCCCTOP OHHC;

onpcaciAaATb LOCIN ACATCIBHOCTH, 3aJaBaTb INApaMCTPbl WM KPHUTCPpHHU HX
JOCTHXKCHUA

BBISIBJISITh 3aKOHOMEPHOCTH W TPOTUBOPEUUS B paccMaTpUBaEMbIX (DU3UIECKUX
SABJICHUAX

pa3pabaThiBaTh IUIAH PELIECHUS MPOOJIEMBI C YYETOM aHAJIN3a HMMEIOIIHUXCS
MaTepMaJIbHBIX U HEMATEp UaIbHBIX P ECYPCOB;

BHOCUTb KOPPCKTHBBI B ACATCIbHOCTb, OLCHHBATH COOTBCTCTBHUC PC3YJILTATOB
HEeJsIM, OLICHUBATh PUCKU HOCJIGIICTBI/Iﬁ ACATCIIbHOCTH,

KOOP AMHUPOBATH U BBIIIOJHATDH pa60Ty B YCIOBHAX PCAJIBHOI'O, BUPTYAJIbHOTO
u KOM6I/IHI/Ip OBAaHHOT'O B3aI/IMOI[eI‘/’ICTBI/ISI;

Pa3BUBATh KPCATHUBHOC MBIIIJICHHUC TP U P CIICHUH JKU3HCHHBIX IIP o0iem.

ba3oBble ucciaenoBaTelbCKHE 1eHCTBUSA:

BJIAJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBBIMUA TMOHSATUSMU M  METOJIaMU
busnyueckon HayKH;

BIIaJICTh HAaBbIKAMH y4EOHO-HUCCIIEIOBATEIBCKONM U TMPOEKTHOW JesTENHHOCTH B
o0acTi (PU3UKH, CITOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIIHbHOMY ITOMCKY METOJIOB
peuieHust 3a7a4  (PU3MUECKOTO COJEpIKAHUS, NPUMEHEHUIO pa3JIMYHBIX METOJIOB
MO3HAHUS;

BJAJeTh BUIAMU JICATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEP [P €TALIMH, TIPE0OPa30BAHUIO U IIP UMEHEHUIO B PA3ITMYHBIX YUEOHBIX CUTYalIUsX, B
TOM YHCIIE MPH CO3/IaHUH YUEOHBIX TP OEKTOB B 00J1aCTH (PU3UKU;

BBISIBIIATH NP MUMHHO-CIICACTBEHHBIC CBSI3U M aKTyaJIU3UPOBATh 33]1a4y, BBIIBUTATh
THIIOTE3Y €€ P eIICHHsI, HAXOIUTh ap TYMEHTBI JJIs1 IOKa3aTelIbCTBA CBOUX YTBEP JK/ICHUM,
3a/1aBaTh MapaMeTpbl ¥ KPUTEP UM P CIICHUS;

aHAJTU3UPOBATH MOJTYUYCHHBIC B XOJI€ PEIICHHUS 3aadd Pe3yIbTaThl, KP UTHIECKU
OIICHUBATh UX JOCTOBEPHOCTb, P OTHO3HP OBATH N3MEHEHHUE B HOBBIX YCIIOBHUSX;

CTaBUTh H (POPMyJHpPOBaTH COOCTBEHHbIE 3aJayud B  0Opa30BaTeNbHON
JESTeIbHOCTH, B TOM YUCJIE NP U U3YyUYeHUU (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHUTYaIlMsIM, OIICHUBAThH MPUOOP €TCHHBIN OIIBIT;

yMeTh TEPEHOCUTh 3HaHUS 1o (U3UMKEe B MNPAKTUYECKyI0  00JacTb
KU3HEIEATENIHHOCTH;

yMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX IP EAMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC UCH, TIP €J1araTh OpUTHHAIIBLHBIC TTOAXO0/IbI U P EIICHHS,

CTaBUTb P 00JIEMBI U 331241, JOITY CKAIOIINE aJIbTeP HATUBHBIE P CIICHUS.
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PaGoTa c unpopmanueii:

BIAJIeTh HAaBBIKAMU TOJydYeHHUs uHPopMammu (QU3UIECKOTO COIEp KaAHUS
U3 HWCTOYHHUKOB PAa3HBIX TUIOB, CaMOCTOATEIBHO OCYILIECTBISTH TOWCK, aHAJW3,
CHUCTEMATH3AIMI0O W MHTEpHpeTanuio WHOpPMAIMU PAa3IMYHBIX BUIAOB U (opm
P €/ICTaBJICHNS,

OIICHUBATh JIOCTOBEP HOCTH MH(POP MAITHH;

WCIIOJIB30BaTh CpeIcTBA MH(OP MAITMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B
pCIICHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W  OPTaHU3AIMOHHBIX 3aJ]ad C
coOmoenieM TpeOOBaHUM OSPTOHOMHUKH, TEXHUKH O€30MACHOCTH, THUTHCHBI,
pecypcocOepeKeHHs, TPaBOBBIX M JITHYCCKHX HOPM, HOPM HH(OPMAIMOHHOK
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJICPKAHMS B Pa3IMIHBIX (hopMaTax ¢ yUETOM
Ha3Ha4YeHUs] MHGOPMAIIMK U ITIEIEBONM ayJIUTOPHUM, BBIOMpAsh ONTUMAILHYIO (OpMy
NP EICTaBICHUS M BU3yaJIM3aIuu.

KoMMmyHukaTHBHBIC YHUBEpPCAJbHbIe YUeOHbIe HeiiCTBUS

Oo0menue:
OCYIIECTBJISITh OOIICHHUE Ha yPOKaxX (PM3UKH U BO BHE-YP OUHOM JNCSITEIILHOCTH;
pacIo3HaBaTh I €AMOCHIIKN KOH(PIUKTHBIX CUTYaIluid U CMATYATh KOH(MIUKTHI;
pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3P €HHSI C HUCIIOJIb30BAHUEM S3BIKOBBIX

Cp €/ICTB.

CoBmecTHASI 1€ATEJILHOCTD:
MOHMMATb U UCTOJIb30BATh P EUMYILIECTBA KOMAHHOM U UHIUBUAY aJTbHOM P a0OTHI;

BbIOMp aTh TEMATUKY M METO 1B COBMECTHBIX IEHCTBUI C y4ETOM OOIINX HHTEPECOB,
Y BO3MOYHOCTEH Ka)KJIOTO YJIEHA KOJUIEKTHBA;

[P IHUMATH L€ COBMECTHOU AEATEIILHOCTH, OP TAHU30BBIBATH U KOOP JUHUPOBATH
JICVICTBHS 10 €€ JOCTHKEHUIO: COCTABIIATH IUIAH JIEVUCTBUM, PACIPEIEIISATh POJIH C yUETOM
MHEHHUI YYaCTHUKOB, 00CYKJaTh pe3yJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh KA4ECTBO CBOETO BKJIaJia M Ka)KIOr0 y4aCTHHKA KOMaHJIbl B OOITHIA
pE3yJIbTAT IO pa3pabOTaHHBIM KPUTEP HsM;

npeajaraTb HOBBIE IPOEKTHI, OIEHUBATh MAEW C TO3UIMK HOBU3HBI,
OPUTMHAJIILHOCTH, TP AKTUYECKOW 3HAUYUMOCTH;

OCYILIECTBIISITHh IO3UTUBHOE CTPATErNYECKOE MOBEACHNUE B P A3JIMYHBIX CUTY ALIHSIX,
P OSIBIISITH TBOPYECTBO U BOOOP aXKEHUE, OBITh MHUITMATUBHBIM.

PeryasitTuBHble YHUBepCaJibHbIe Y4eOHbIE JAeiCTBUS
Camoopranusanus:

CaMOCTOSITEIbHO OCYILIECTBIISATh MO3HABATEIBHY IO JIEATEIbHOCTh B 00J1aCTH (DU3UKU
Y aCTP OHOMMUH, BBISIBJIATH TP 00JIEMbBI, CTABUTH U (DOPMYJTUPOBATH COOCTBEHHBIE 3a/1auW;

23



CaMOCTOSITETTBHO COCTAaBIIATh TUIAH PEIICHUS PACUYCTHBIX U Ka4eCTBEHHBIX 3a/1ad,
IUTAaH BBITIOJTHEHUSI TPAKTUYECKOM pabdOThl C y4YEeTOM HMEIOIIHUXCS PeCypCOB,
COOCTBEHHBIX BO3MOIKHOCTEH M TIP €IMIOYTCHHUI;

JaBaTh OLIEHKY HOBBIM CHUTYaIHSIM;

pacmupsITh paMKH Y4eOHOTO Mp eAMETa Ha OCHOBE JTUYHBIX TP €MTOYTCHHUIA;

Jie7aTh OCO3HAHHBINM BBIOOP, apTyMEHTHPOBATH €T0, OpaTh Ha ceOs1 OTBETCTBEHHOCTh
3a peIICHHUE;

OIICHUBATH MPUOOP ETCHHBIN OTIBIT;

crocoOCTBOBaTh ()OP MUPOBAHHIO U TIP OSIBJICHHUIO 3P yJIUIIUUA B 00JacTH (DU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIBTYPHBIN YpOBEHb.

CaMOKOHTPO.JIBb:

AdaBaTb OICHKY HOBBIM CHUTyallMsAIM, BHOCHUTb KOPPCKTHUBBI B JACATCIIbHOCID,
OICHUBATH COOTBCTCTBUC PC3YJIbTATOB LCIISAM,

BJIaACTh HaBbIKaMU MMO3HABATCILHOU pe(bJIGKCI/II/I KaK OCO3HaHHA COBCPUIACMBIX
JEACTBUM M MBICTUTENbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUIA;

UCMOJIb30BaTh MPUEMBbl peIeKCUU JJIsi OLUECHKM CHUTyalluH, BbIOOpa BEPHOTO
pellIeHus;

OIICHUBATh PUCKHU M CBOEBP EMEHHO MPUHUMATD PEHICHHSI TI0 UX CHUKEHHUIO;

IIp MHUMATh MOTUBBI U apTYMEHTBI APYTUX IPU aHAJIU3E PE3YJIbTATOB JIEATEIbHOCTH.

IIpunsaTHe ceds1 U APpyrux:
NpUHUMAThH ce0s1, MOHUMAsl CBOM HEAOCTATKU U IOCTOUHCTBA;
I[P UTHUMATh MOTHBBI M ApTYMEHTBI IPYTUX [IPH AHATU3E PE3YIbTATOB JIESTEIbHOCTH;
MPU3HABATH CBOE MPABO U MPABO JAPYIUX HA OIIUOKY.

INPEAMETHBIE PE3YJIbTATBI

B mporecce m3ydenus kypca kypca ¢pusuku 6azoBoro ypoBHs B 10 kjacce
00yyYaromuics HAYYUTCS:

JEMOHCTPUPOBATh HAa MpHUMEpax PoJib U MecTo (Gu3uku B (POpMHUPOBAHUH
COBPEMECHHOM HAy4YHOW KapTWUHBI MHUpa, B Pa3BUTUA COBPEMEHHOW TEXHHUKHU
Y TEXHOJIOTHUH, B IP AKTHYECKOMN AEATENBHOCTH JIIOJIEH;

YYUTBIBATh TPAHUIBI TPUMEHEHHS HM3YYEHHBIX (PU3MYECKHUX  MOJemei:
MaTepHaibHasg TOYKa, WHEpIMAJbHAsI CHCTEMa OTCYETa, aOCOJIOTHO TBEPOE TEJO,
WJICAJIbHBIA Ta3, MOJEIN CTPOCHMUS Ta30B, XUAKOCTEM W TBEPJBIX TEI, TOYCUHBIA
AIEKTP MIECKUH 3ap s/l MPU P eIIeHNN GU3UISCKUX 3a]1a4;

pacro3HaBaTh (U3NYECKUE sSBICHUSA (TIPOIECChl) M OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KNHETUYECKOM TEOpPHUM CTPOCHHUSI BEIIECTBA
M DJIEKTP OJIMHAMUKHU: paBHOMEPHOE U PaBHOYCKOPEHHOE NP IMOJMHEUHOE IBUKECHHUE,
CBOOOIHOE MaJICHNE TeJl, ABWKEHUE TI0 OKP Y>KHOCTH, UHEP ITUsl, B3aUMOJICUCTBHE TEll,
nuddy3usi, Op OyHOBCKOE JBMKEHHE, CTP OCHUE KUIKOCTEH U TBEP IBIX TEJ, U3MEHEHUE
obbemMa Tel TpH HarpeBaHuM (OXJIAXKICHHUM), TEIUIOBOE pPaBHOBECHE,

24



ucrap eHre, KOHAEHC AU, IU1aBJIEHNE, KP UCTAJIIIN3 AL, KUTIEHHUE, BIaXXHOCTh BO3/yXa,
NOBBIIICHUE J1aBJIEHUS ra3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napaMeTpaMH COCTOSIHUS Ta3a B U30MPOLECCaX, dJEKTPU3aLus Tell, B3aUMOJICHCTBHE
3apsa0B;

OTHMCHIBATh MEXAaHUUYECKOE JBW)XCHHUE, UCIONb3ysd (U3UUYECKUE BEIUYUHBL
KOOp/AMHATA, Iy Th, MEP EMELIEHUE, CKOPOCTh, YCKOP EHHE, Macca Tella, CUjla, UMITYJIbC
Tela, KUHETHUYECKash HHEpTus, IMOTEHIMalbHas SHEPTHs, MeXaHWueckas pabora,
MEeXaHWYeCcKas MOITHOCTb; P U OMMCAHUU NP aBWIBHO TPAKTOBATh (PU3UUECKUI CMBICI
UCMOJIb3YEMbIX BEIUYMH, KX O0O003HAYEHUST M €IMHUIBI, HAXOJIUTh (POPMYJIBL,
CBSI3BIBAIONINE TAHHYIO (DU3MUECKYIO BETUUHMHY C IPyTMMU BETUYHMHAMU,

ONMCHIBATh U3yUYECHHbBIE TEIJIOBBIE CBOKCTBA TEN U TEIUIOBBIE SIBJICHUS, UCTIOJB3YSI
¢u3nyeckre BEIMYMHBIL: 1aBJIEHHUE ra3a, TeMIepaTypa, Cp eHssl KHHETHYeCKas SHep rHs
XAa0TUYECKOTO JIBMOKEHHS MOJIEKYJI, CpEIHEKBaJApaThuyHasi CKOPOCTb MOJIEKYJI,
KOJIMYECTBO TEIIOTHI, BHYTPCHHSS dHEpTHs, padoTa raza, Ko3hGUIUEHT IMOJIE3HOTO
JEHCTBUS TEIJIOBOTO JBUTATENS; PU ONMKUCAHUU TMPaBWIHLHO TPAKTOBATh (DU3UUECKHI
CMBICJT UCHOJIb3YEMbIX BEJIMYUH, UX 0003HAYEHHUS U €IUHUIbI, HAXOJIUTh (HOPMYIIbI,
CBSI3bIBAIOIINE TAHHYIO (PU3UUECKYIO BEIMUHUHY C P YTUMH BeTMYUHAM;

ONMCHIBATh M3YUEHHBIE 3JEKTPHUUYECKUE CBOMCTBA BEIIECTBA U BJIEKTPHUYECKHUE
ABJIEHUS (IIPOLIECChI), MCHOJIb3YS (DM3UUECKHE BEIMYMHBI: SJIEKTPHUUECKUN 3apsj,
AIIEKTP MYECKOE M0JIE, HAMP SYKEHHOCTh MOJIsI, HOTEHLMAJ, pa3HOCTh IOTEHIUAJIOB; MPH
OMMCAHUU MPABUWIBHO TPAKTOBaTh (PU3MUECKUN CMBICH HCIIOJIb3YEMbIX BEIHYUH, UX
0003HaYEHUS U €IUHMIIbI; YKA3hIBaTh ()OPMYIIbL, CBA3BIBAIOLINE JAHHYIO (PHU3UUECKYIO
BEIIMYUHY C IPyTUMH BEIMYNHAMU,

aHaJIU3UPOBATh (PU3UUECKUE NP OLIECCHI U SIBJICHUSI, UCIIOJIb3Y sl PU3NUECKHUE 3aKOHBI
Y MPUHLIUNBL: 3aKOH BcemupHOro tsarorenus, [, II u III 3axkonsl HeroToHa, 3akoH
COXpAHEHUSI MEXaHMYECKOW OJHEPTHM, 3aKOH COXPAHEHUS HWMITyJIbCa, IIpUHIMII
CYNEepMHO3ULIMA CWUJI, TPHUHIUI PaBHOMPABUS HWHEPLUUAIBbHBIX CHUCTEM OTCYETa,
MOJIEKYISPHO-KUHETUYECKYIO0 TEOPUIO CTPOEHUS BEIIECTBA, Ia30BbIE€ 3aKOHBI, CBS3b
CpeAHEe KUHETHUYECKOM SHEPTUU TEIIOBOTO ABKMKEHHUS MOJIEKYJ € aOCOJIOTHOM
TEMIEpaTypol, IEPBbI 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAaHEHUS 3JIEKTP UUECKOTO
3apsna, 3akoH KylioHa, npu 5ToM paszianyaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €T0
MaTEMaTUYECKOE BbIP a)KEHUE U YCIO0BUS (TpaHuLbl, 00J1aCTH) P UMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPHHLMUIBI IEHCTBUS MAIMH, TPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pasinyarh YCIOBUS MX O€30MaCHOIO HCHOJIb30BAHUS B IOBCEIHEBHOM
KU3HU;

BBITIOJTHSITH SKCIIEP UMEHTBHI 110 UCCIIEI0BAHUIO (PU3NUECKUX SIBJICHUH U TP O1IECCOB
C HUCHOJIb30BAaHUEM MPSAMbBIX, © KOCBEHHBIX HM3MEPEHUN, IPU 3TOM (POpMYyJIHPOBATH
npoOneMy/3agady M THUNOTE3y Y4YEOHOro HSKCIEepUMEHTa, COOMpATh YCTaHOBKY M3
P €JI0KEHHOTO 000 yI0BAHUS, TP OBOJAUTH ONBIT U (JOPMYJIMPOBATH BBIBOJbI;

OCYILLECTBIISITh P AMBIE U KOCBEHHBIE U3MEP €HUS (PU3UUECKUX BEIUYUH, IP U 3TOM
BbIOMpATh ONTUMAJIbHBINA CHOCOO M3MEPEHUS U MCIOIb30BaTh M3BECTHBIE METOIbI
OLIEHKH IIOTP EIITHOCTEW U3MEpP EHUM;
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UCCIIEI0OBATh 3aBUCUMOCTH MY (PU3UIECKIMH BEITMUMHAMU C MCIIOIb30BaHIEM
TP IMBIX U3MEPEHUH, TIP U 3TOM KOHCTP YHPOBATh YCTAHOBKY, (DMKCUP OBaTh P €3y IHTAThI
MOJIY4YE€HHOM 3aBUCUMOCTH (PU3MYECKUX BEITUYHH B BUJIC TAOIUI] U TpadHKOB, eaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIICIOBAHHS;

COOTI01aTh TP aBUJIa 0€301TACHOTO TP y/Ia P TP OBEICHUH HCCIICIOBAHUN B paMKax
y4eOHOTO AKCIEpUMEHTa, YYeOHO-HCCIISIOBATEILCKOW U TP OCKTHOM ACSITEITLHOCTH C
WCMOJIb30BAaHUEM U3MEP UTENIBHBIX YCTPOUCTB U 1a00paTOPHOT0 000p yI0BAHMUS;

pemaTh pacyeTHbIC 3aJ1auu C SIBHO 3aJJaHHON (M3UYECKOW MOJICIBIO, UCTIOB3Ys
¢bu3nyecKre 3aKOHBI W TPHUHIUIBI, HA OCHOBE aHAaW3a yCIIOBHS 3aJladd BHIOMpATh
(U3UIECKYIO0 MOJICITh, BBIJICTATH (DU3UIECKHE BETUIHUHBI U (hOP MY JIbI, HEOOX OUMBIE /IS
€e peIIeHus, MPOBOAUTh PACUYEThl U OIICHUBATH PEAJbHOCTh MOJYYSHHOTO 3HAYCHUS
(U3UIECKON BETMUMHBI,

pelaTh KaueCTBEHHBIC 3aJjaud: BBICTpaWBaTh JIOTMUECKHA HEIP OTHBOPEUUBYIO
IEMOYKY PacCCY>KIEHUH C HCIOJIb30BAaHUEM H3yYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
U (U3UYCCKHX SIBJICHUM;

WCTIOJIb30BaTh NIPU PEIICHUH Y4EOHBIX 3ajJa4 COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPHPOBAHHS, WHTECPMPETAIMN W IPEACTABICHUSL
y4eOHOU 1 HayYHO-TIOITY JISIPHOM HH(OPMAITHH, TIOJTydESHHOH U3 P a3JIMIHBIX HCTOYHHKOB,
KPUTUYECKH aHAJIM3UP OBATh MOJTy4aeMyr0 HHPOP MaIHIO;

NP UBOJINTHh MPUMEPHI BKJIaJa POCCHHCKUX M 3apyOeKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE TP OIIECCOB OKP Y KAIOIIEr0 MUPa, B pa3BUTHE TEXHUKU H
TEXHOJOTHM;

UCIIOJIb30BaTh TEOP ETHYECKUE 3HAHUS 10 (U3UKE B TIOBCCAHCBHOW KM3HU JIJIS
obecrieueHnss O€30MACHOCTH MPHU OOpameHuH ¢ MNpuOopaMH W TEXHUYECKHUMHU
YCTPOMCTBAMHM, JIJII COXPAHEHHS 3J0POBbS M COOJIFOJICHUS HOPM DKOJOTHYECKOTO
MOBEACHUSA B OKPYKAIOUIEH CpEE;

paboTaTh B IpYIIIe C BBIMOJHEHUEM P a3 IMYHBIX COIIMATBHBIX POJICH, IJTAHUPOBATh
paboTy TpyNIbl, palUOHAILHO paclpeaensTh OOS3aHHOCTH W TUIAHUP OBATH
TeSATEIIbHOCTh B HECTaHIaP THBIX CUTYaITUsAX, OIICHUBATh BKJIA]] KaXKI0T'0 M3 YUaCTHUKOB
TP YIIIEI B PEIISHHE paccMaTp UBAEMOM P 00JIEMBI.

B nipouiecce u3ydenus kypca pusnku 6a3o0Boro ypoBHs B 11 ki1acce o0yuaronpiics
HAYYUTCS:

JEMOHCTPUPOBATh Ha MpPUMEpax PoJib U MecTo (Gu3uku B (POpPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHbBl MHpPA, B PA3BUTUM COBPEMEHHOW TEXHUKU
M TEXHOJIOTMH, B NPAKTUYECKOW AEATEIBHOCTU JIFOJAEU, LEJIOCTHOCTb M EIUHCTBO
(bU3UYECKON Kap THHBI MUPa;

YUYUTHIBATh I'PAHMIIBI P UMEHEHUSI U3YUYEHHBIX (PU3UUECKUX MOJeNel: TOUeYHbIH
DIIEKTP MUECKUH 3ap ], JIyd CBETA, TOUEUHBIN HCTOUYHMK CBETA, A/I€pHAs MOJENb aTOMA,
HYKJIOHHAsI MOJIeJIb aTOMHOTO sJipa NpHU peuIeHn: (PU3NUecKux 3aady;
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pacrno3HaBarh (HU3UYECKUE SIBJICHUS (TIPOIECCH) M OOBSICHATH UX HAa OCHOBE
3aKOHOB JJICKTPOJWHAMUKH U KBAHTOBOW (DM3WKH: AJIEKTPUUYECKAs IPOBOJAUMOCT,
TETIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBHUS TOKA, B3aMMOJICHCTBHE
MAarHUTOB, AJIEKTP OMaTHUTHAS UHIYKIIHS, ICHCTBUEC MArHUTHOTO IOJIS Ha TP OBOIHHK
C TOKOM W [JBWXKYIIUHCS 3apsl, OJJIEKTPOMAarHUTHBIC KOJICOAHUS W  BOJIHBI,
p AMOJIMHEHHOE P aCIIPOCTPAHEHUE CBETa, OTP aXKEHHeE, Mp eToMIIeHUe, HHTEP (hep eHIWs,
nudpaxiys U MoJspu3alus CBeTa, NUCIEPCHsl CBeTa, (OTOIEKTPHUUECKUi 3PdeKT
(poTorddext), cBeTOBOE MaBlICHHE, BO3HUKHOBEHUE JIMHEHYATOrO CIEKTpa aToMma
BOJIOpOJIa, €CTECTBEHHAsI U UCKYCCTBEHHAS PaJMOaKTHUBHOCTH;

OTMCHIBaTh HW3YYCHHBIC CBOWCTBA BellecTBa (DJEKTPHUYECCKHE, MarHUTHBIE,
ONTUYECKHE, AIIEKTPHUUECKYIO P OBOAUMOCTh Pa3JIUYHBIX CPET) U DIIEKTP OMAarHUTHBIC
ABJIEHUS (TP OLIECCHI), UCMOJIB3Y S (PU3NYECKUE BEIMUUHBI: 3JIEKTP MUECKUI 3ap sil, Cula
TOKa, DJEKTPUYECKOE HANpSDKEHHe, OJIIEKTPHUYECKOe COMpPOTHUBIICHHUE, Pa3HOCTh
MOTEHINAJIOB, JIEKTP OJIBMKYIIIas cuiia, paboTa TOKa, HHY KISl MATHUTHOT O TTOJI51, CHUIa
Awmrmepa, cuna JlopeHma, HWHIYKTUBHOCTh KATYIIKH, JHEPTHUS DIEKTPHUYECKOrO
¥ MAarHUTHOTO TIOJIEH, Tep MO ] M YacTOTa KoJieOaHHid B KOJIeOaTeTbHOM KOHTYPE, 3apsia U
cuja TOKa B MPOIECCe T'ap MOHMYECKUX AJIEKTPOMArHUTHBIX KoseOaHwuii, (hoKycHOe
pacCTOssHWE W ONTHYECKas Cuia JIMH3BI, NMPU OINHWCAHWW TPaBUJIBHO TPaKTOBATH
(bu3NYECKU CMBICIT UCTIOJIB3YEMbBIX BEJTUIWH, UX 0003HAYCHUS U CIUHUIIBI, YKA3bIBaTh
(dbopMyJIBI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKY 10 BEIMUHMHY C AP YTUMU BeTUYWHAMH,

OTIMCHIBATh U3y4YCHHBIC KBAHTOBBIC SIBIICHUS U TP OIIECCHI, UCTIONB3Y S (PU3UIECKIE
BEJIMYUHBI: CKOP OCTh 3JIEKTP OMarHUTHBIX BOJIH, IJTMHA BOJTHBI M YaCTOTA CBETA, SHEP THs
¥ UMITYJIbC (POTOHA, TIep MO TOJTypactiaja, SHeP T CBSA3M ATOMHBIX si/Iep, IPH OTHCAHNAH
P aBUJIBHO TPAKTOBATH (DU3UIECKHUI CMBICI HCTIOIb3yEMbIX BETUYNH, UX 0003HAYCHUS U
CIMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIONINE JAHHYIO (U3MUECKYI0 BEITUYHHY C
JIpYTUMH BETMYUHAMH, BBIUUCIATH 3HaUYCHNUE (PU3UYECKON BETMUUHBI;

aHAJIM3UPOBATh (PU3UYECKHUE TP OILIECCHI U SIBJICHUS, UCTIOJTB3Y ST (PU3UIECKUE 3aKOHBI
Y TP UHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIHLHOTO U TP aJUICIBHOTO COSTUHEHUS
P OBOJTHUKOB, 3aKOH JIkoyins—JIeHna, 3aKOH 3J1€KTp OMAarHUTHOM WHAYKIHH, 3aKOH
P SIMOJIMHEHHOTO PAacHpOCTpaHEHHsI CBETa, 3aKOHBI OTPaXKEHHUsSI CBETA, 3aKOHBI
MpEIOMIICHUS CBeTa, ypaBHEeHHe DuHIITeHHA 17 hoTodddexTa, 3aKOH COXpaHEHHS
DHEPTHUH, 3aKOH COXPaHEHHS MMITYyJIbCa, 3aKOH COXPaHEHUs JIEKTP MIECKOTO 3apsisa,
3aKOH COXPaHEHHUSI MaCCOBOT'0 YHCIIa, TIOCTYJIAaThl bopa, 3aK0H palMoaKTUBHOTO pacla/ia,
OpU 3TOM pa3linyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIpaXKEHHE U yCIIOBUS (TpaHUILIbl, 00JIaCTH) TP UMEHUMOCTH;

OTIp ACIIATh HAINPABICHUE BEKTOpa MHAYKIMA MAarHATHOTO TIOJIS IIPOBOJHHUKA C
TOKOM, CWJIbI AMniepa u cuiibl JIop eHIIa;

CTPOUTH U OMHCHIBATH M300paKEeHHUE, CO3aBaeMOE TUIOCKUM 3€pKajoM, TOHKON
JIMH30U;

BBITIOJTHATE SKCIIEP UMEHTHI 110 UCCIICIOBAHUIO (PU3MUECKUX SIBJICHUH U TP OIIECCOB
C HCIIOJIb30BAaHUEM IPSMBIX, 1 KOCBEHHBIX HM3MEpEHUH: PpU 3TOM (HOpMYITUpOBaTh
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npoOneMy/3agady W THUNOTE3y YYEOHOTrO HSKCIEepHUMEHTa, COOHMpaTh YCTaHOBKY M3

P €VI0’KEHHOTO 000 Y I0BAHMSI, TP OBOJAUTH OIBIT U (DOP MYJIUP OBATh BHIBOJIBI;
OCYILECTBIISITH TP AMBIE U KOCBEHHBIE U3MEP €HUS (PU3UUECKUX BEITUYHH, TIP U 3TOM

BBIOMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W WCIOJIb30BaTh M3BECTHBIC METOIBI

OLICHKH MOTP ENTHOCTEN U3MEP EHUM;
WCCIICIOBATh 3aBUCUMOCTH (DM3UYECKUX BEIMYMH C HMCIOJIB30BAHUEM IIpP SIMBIX

U3MEPCHUI: TPU OITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BUZE TaOIUIl U TpaduKoB, nenaTh
BBIBOJIBI 110 PE3YJIbTATaM HCCIICIOBAHHS;

coOTI01aTh TP aBUJIa 6€30MAaCHOTO TP y/1a PHU P OBEICHUH HCCIIEIOBAHUN B paMKax
y4eOHOTO AKCIEpUMEHTa, y4eOHO-HCCIIeOBATEILCKON U TP OEKTHOM A TEThHOCTHU C
UCMOJIb30BAaHUEM U3MEP UTENIHHBIX YCTPOUCTB U 1a00paTOpPHOT0 000p yIOBAHMUS;

pelaTh pacyeTHbIe 3aJa49u C SIBHO 3aJJaHHON (M3UYECKOU MOJIENBIO, UCTIONB3Ys
¢u3nyeckre 3aKOHBI M TPUHIUIBI, HA OCHOBE aHaliM3a yCIIOBHS 3aJlaud BHIOMpATh
(bU3UYECKY IO MOJIENTb, BEIACTATH (PU3NUecKre BEMTUIUHBI U (POP MYJIbL, HEOOX OTUMBIE JISt
€e pelIeHus, IPOBOJUTh PACUYEThl U OLIEHUBATH PEalIbHOCTh MOJIYYEHHOTO 3HAYCHHS
(bU3UIECKO BETUINHBI;

pelaTth Ka4eCTBEHHbIE 3aJaud: BHICTPAUBATH JOTHYECKH HEIPOTHUBOPECUUBYIO
LEMOYKY PaCCyXKACHUN C HCIIOJIb30BAHUEM HM3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEMH
U (PU3UYECKUX SIBICHUI;

UCIIOJIB30BaTh MPU PEIICHUH y4eOHBIX 3a/lad COBpPEMEHHbIE MH(POPMALMOHHbIE
TEXHOJOTUU JUISi TIOMCKA, CTPYKTYPUPOBAHMS, WHTEPNPETAMUA M TP EICTaBICHUSI
y4eOHOM ¥ HayYHO-TIOMYJISIPHON HH(POPMALIUH, IOy YCHHO ! U3 Pa3IMYHbIX HICTOYHUKOB,
KPUTUYECKH aHAJIU3UPOBATh MOJTy4aeMyr0 HHPOP MaIHIO;

OOBSACHSATH NP UHIMIBI JEHCTBUS MAalIWH, MPUOOPOB U TEXHUUYECKUX YCTPOICTB,
pa3nuyaTth yCIOBHS MX 0€30MaCHOTO UCHOJIb30BAHMS B IOBCETHEBHOM KU3HU;

NPUBOJIUTH MPUMEPHI BKIAJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHUE TP OLIECCOB OKP Y>KAIOIIEr0 MUPa, B pa3BUTHE TEXHUKU U
TEXHOJOTHM;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (U3UKE B MOBCEIHEBHOW KHU3HU JUIS
obecrieueHnsi 0€30MaCHOCTH TPH OOpameHud ¢ NpudopaMu M TEXHUYECKUMH
YCTpOWCTBAMHM, JJIsI COXPAHEHHUS 3I0POBBS M COOJIOACHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUSL B OKP YKAKOIIEH CP EIIE;

paboTaTh B TPYIIIE C BBIMOIHEHHEM P a3IUYHbIX COIMATBLHBIX POJIeH, IITaHUPOBATh
paboTy TpYIIBL, pPAaIMOHAIBHO paclpeneaTh OOsI3aHHOCTM W IJIAHUP OBATh
JeSITeTbHOCTh B HECTAH/IAP THBIX CHUTYaIUsX, OIICHUBATH BKJIA I K&XKJIOT'0 M3 YYACTHUKOB
IPYNIBI B pElIEHUE PaccMaTp MBa€MOi 1mp 00JIeMBbI.
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TEMATHUYECKOE IINTAHUPOBAHHUE'

10 KJIACC
HaumenoBanue
Ne OcHOBHBIE BUJIBI 1€ATEIBHOCTH
o pa3/ienoB U TeM [IporpammHoOe coepxaHue -
y4eOHOro npeaMera
Paszgea 1. ®usuka U METOAbI HAYYHOI'O IO3HAHMSA
1.1 | ®usuka u MeTOBI 2 dusuka — HayKa O P UPOJIE. N3ydyeHne HayuyHbIX (3MIOUPMYECKUX
Hay4YHOT'O TO3HAHUS Hayunble MeTO 1l TO3HAHUS 1 T€OP ETUUECKHUX ) METO10B MO3HAHMUS
OKp Y Karolero Mupa. OKpP Y KarolIero Mupa.
Ponb sxciepumeHTa u Teop uu OO6cy>x1eHre rpaHull p UMEHUMOCTH
B IIP OLIECCE MO3HAHUS TP UP OJBI. (u3NUecKux 3aKOHOB U TEOP Uil.
OKCrepUMEHT B (PU3HKE. PaboTa B rpymnme no noAroToBKe
Moaenup oBanue pU3NYECKUX KOPOTKHUX COOOIIEHHI O POJIU U MECTE
SBJIEHUM U ITpoueccoB. Hayunslie (U3UKY B HAYKE U B TIP AKTUUECKOM
runote3bl. uznueckue 3aKOHbI NEATEIbHOCTHU JIFOIEH.
Y Teop . ['paHuLpl Mp UMEHUMOCTH | JleMOHCTpanys aHaJI0roBbIX
¢uznueckux 3akoHOB. [TpuHIMN 1 (P OBBIX U3MEPUTEITBHBIX
COOTBETCTBHUSI. npuOOpPOB, KOMIIBIOTEP HBIX JATYUKOB.
Ponb u mecro ¢puzuku OcBoeHME OCHOBHBIX IP UEMOB PabOThI
B ()Op MHp OBaHUH COBP EMEHHOM ¢ rQp oBo 1abopaTopueit no Gpusnke
HAay4YHOU Kap TUHBI MUpa,
B IIPAKTAYECKOM JICATEIIBHOCTU JIFOIEN
Hroro no pasneny 2

! TIpu paspaborke paboueil MPOrpaMMbl B TeMaTHICCKOM IJIAHUPOBAHUH TOJKHBI OBITh YYTEHBI BO3MOXKHOCTH HCIIOJIb30BAHUS ICKTPOHHBIX (LHU(PPOBBIX)
00pa3oBaTeNbHBIX PECYPCOB, SBISIOMMXCS YI€OHO-METOJMIECKIMH MaTepruajaMu, COJIepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00 00pa30BaHUH.
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Pazngea 2. Mexanuka

2.1

Kunematuka

MexaHu4ecKoe I1BUKEHUE.
OTHOCHUTEILHOCTh MEXAHUYECKOTO
nemwxkeHns. CucreMa oTcyera.
Tpaekropusi.

[1epemerienue, CKOp OCTh (Cp €HSS
CKOP OCTh, MTHOBEHHAsI CKOP OCTh)
Y YCKOP €EHHME MAaTEPUATTBHOU TOUKH,
WX NP OEKIMU Ha OCU CUCTEMBI
Koop auHaT. ClioKeHue

TIEp EMEILICHUI U CIIOKEHUE

CKOp OCTEH.

PaBHOMEpHOE ¥ paBHOYCKOP EHHOE
P IMOJIMHEMHOE JIBUKEHUE.
['paduku 3aBUCIMOCTH KOOP IMHAT,
CKOPOCTH, YCKOPE€HUSI, My TH

Y TIEp EMEIIECHUSI MaTEP HaJIbHOU
TOYKHU OT Bp EMEHMU.

CBoOonHOE afieHue. Y CKOp EHUE
CBOOOJIHOTO MaJICHUSI.
KpuBonuHenHoEe ABUKEHNE.
JIBr>xeHHne MaTep MajabHOM TOYKH
[0 OKPYHOCTH C IMOCTOSIHHOM

10 MOJTYJIFO CKOPOCTBIO. YTJIOBAas
CKOP OCTb, JIMHEWHASI CKOP OCTh.
[lepuosa 1 yacrota oOp areHus.
L{eHTp OCTpEMUTENBHOE Y CKOPEHHE.
TexHnyeckue ycrp orcTea

[IpoBeneHue FKCep UMEHTA: U3y YEHHUE
HEpaBHOMEPHOTO JIBIKEHHS C LIETBIO
OTIp e/ieJIeHHsI MTHOBEHHOM CKOP OCTH;
UCCII€IOBaHUE COOTHOIICHUS MEXIY
MY TSMH, [P OUJIEHHBIMU TEJIOM

3a MOCJIeJ0BaTENbHbIC P ABHbIE

TP OMEXYTKH Bp €eMEHU

NP U paBHOYCKOP €HHOM JBUKECHUU

C HA4aJbHOM CKOP OCTHIO, pABHOM HYJIIO]
U3y4YeHHE JBIKCHUS [Iap KA B BSI3KOM
KHUJIKOCTH; U3y4YCHUE IBIXKECHUS Tema,
OpOIIIEHHOTO TOP U30HTATIBHO.
OOBsICHEHNE OCHOBHBIX ITP HHITUIIOB
JNEUCTBUSI TEXHUYECKUX YCTP OWCTB,
TaKUX KaK: CIIUJOMETP, IICTTHBIC

U pPEMEHHBIC ITep €JauH JIBIKEHHS

Y yCIIOBUH UX 0€30MaCHOTO
UCIOJIb30BaHUS B IIOBCEAHEBHOU
KHU3HU.

Pemenne pacueTHsIx 3a/1a4 ¢ SBHO
3aJlaHHOM (PU3UYIECKOU MOJICIBIO

C UCTIOJI30BaHUEM OCHOBHBIX (POPMYIT
KUHEMaTHKH.

[Toctp oenue u aHanu3 rpadukoB
3aBUCHUMOCTEH KMHEMATHYECKUX
BEJIMYHH OT BP EMEHH

ISl paBHOMEP HOTO
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H IIPaAKTUYICCKOC TP UMCHCHHC:!
CIIMIOMCTpP , ABUKCHUC CHAP A 10B,
LCITHBIC U pPCMCHHBIC IICPp CAa4Yn

Y paBHOYCKOP EHHOT'O NP IMOJIMHENHOTO
JBUKCHUS.

Pacno3naBanue Gpu3nveckux siBICHUN
B Y4EOHBIX OMBITaX U OKp y’Karolien
KU3HU: PAaBHOMEPHOE

Y PABHOYCKOP EHHOE IIP IMOJIMHENHOE
JBUKEHUE, CBOOOHOE MaJIEHUE Tell,
JBH>KEHHE 10 OKP Y>KHOCTH.

Onrcanne MEXaHUYECKOTO JIBUKEHUS
C UCIIOJIb30BAHUEM (PU3UYECKUX
BEJIMYMH: KOOPAUHATA, Iy Th,

IIep EMELIEHNE, CKOPOCTh, YCKOP EHUE.
Paborta B rpynmax rnpu ruiaHup OBaHHH,
P OBEJCHUY Y UHTEP P ETALINH
pPE3YJIbTATOB ONBITOB U AHAIU3E
JOTIOJIHUTENbHBIX HCTOYHUKOB
nH(pOpMalUU 10 TEME

2.2

Jlnnamuka

Hp HWHIUII OTHOCUTCIIBHOCTH

['anunes. [lepBriit 3akoH HproToHA.

NuepumanbHbIE CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniun
cynepno3uuuu cui. Bropoit 3akoH

HrroroHa 1t MaTepuaibHOM TOUYKHU.

Tperuit 3akoH HproroHa

JUJI MAaTEP UaIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHUS.
Cuia Tsoxectu. IlepBas
KOCMHUYECKast CKOPOCTb.

CpaBHeHue Macc B3aUMOICHCTBY FOLITHUX
TeJ.

W3ydenune 3aBUCUMOCTH CHIIBI
yOpyToCTU OT 1ehop MaIuu; Cp aBHEHHE
CHJI TP €HUSI TIOKOSI, KaueHHsI

U CKOJIB)KEHUSI.

OObscHEHNE HEBECOMOCTH.
[IpoBeneHne dKCIep UMEHTA
UCCIIeIOBaHUE 3aBUCIMOCTH CHII
YIPYroCTH, BOZHUKAIOIINX

B MIPY>KWHE U PE3NHOBOM 00pasIe,
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Cuina ynpyrocru. 3akoH ['yka.
Bec Tena.

Tpenue. Buasl Tpenus (mokos,
CKOJIbKEHHMSI, KAUCHU ).

Cuna tpenus. Cyxoe Tp eHue.
Cuia Tp €HMsI CKOJIBKEHHS U Crla
Tpenus nokos. Kosddurment
Tpenus. Cuia conpOTUBIIEHUS
NP U JBWKEHUU Tea B KUIAKOCTH
WM Tase.

[IocTtynaTenbHOE U BpallaTEIbHOE
JIB>KEHHE a0COJIIOTHO TBEP AOTO
Tena.

MOMEHT chibl OTHOCUTEIIBHO OCH
Bpamenus. [1neyo cubl. YcmoBus
paBHOBeCHs TBEPAOTO TeNa.
TexHuueckne yCcTp OrucTBa

Y [P aKTUYECKOE NP UMEHEHHUE:
NOAIINITHHUKY, IBUKECHHE
VCKYCCTBEHHBIX CIIlyTHUKOB

OT uX JedopMalnn; U3y4eHHUe
JBIDKEHUS OpycKa 10 HAKIIOHHOM
IJIOCKOCTH; UCCIIEIOBAaHUE YCIIOBUM
PaBHOBECHS TBEPI0T0 TeJIa, UMEIOIIETO
OCh BpaleHUs.

OOpbsicHeHHEe 0cOOEHHOCTEH
PaBHOMEPHOTO U PaBHOYCKOP €HHOT'O
P SIMOJTUHEWHOTO JIBHKEHUS,
CBOOOJIHOT'O TaJICHUS TEJ, IBHKCHHS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKkoHa BCEMUPHOTO TSTOTCHUS.
OOBsicHEeHNE OCHOBHBIX TP MHITUIIOB
JEHCTBUS TOAIIUITHUKOB U UX

NP aKTUYECKOTO NP UMEHEHUS.
OOBbsicHEeHUE JBIKEHUS HCKY CCTBEHHBIX
CITy THUKOB.

Pemenue pacdeTHbIX 3a71a4 € SBHO
3aJJaHHON (PU3UIECKOU MOJIETIBbIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GopMyJT TUHAMUKH.

Pacno3HaBanue pu3nYecKuxX sBICHUIN
B YU€OHBIX OTBITAX U OKpPYy>Karomiei
KU3HU: MHEP [THsI, B3aNMOJICHCTBHE TET.
AHanu3 QU3NIECKUX P OIIECCOB

1 SIBJICHUH C UCIIOJIb30BaHUEM 3aKOHOB
Y TIp MHITUIIOB: 3aKOH BCEMHUPHOTO
tarotenus, I, Il u Il 3akonsl HeroTOHA,
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IMPp UHIUII CYTICP O33N CUJT, IIP UHITUIT
PaBHOIIPaBHOCTH MHEP HUAJIbHBIX
CHUCTCM OTCUCTa

2.3

3aKOHBI COXpPAaHEHUS
B MEXaHUKE

Nmiynbc MaTep naabHOM TOUKHU
(Tena), cucTeMbl MaTep MaIbHBIX
TouYeK. IMmyJibC CUiIbl U UI3MEHEHUE
MMITYJIbCA TENA. 3aKOH COXPaHEHUS
MMIyJibca. PeakTUBHOE NBHKECHHUE.
Pa6ota cunbl. MOIIHOCTD CHIIBI.
Kunetnueckas sHeprus

MaTep MaJibHOM TOUKH. Teopema
00 U3MEHEHUN KUHETUYECKOU
DHEPTUM.

[ToTeHmanbHAS SHEPTHS.
[ToTeHMaNbHAS SHEPTUS YIIPYTO
nehop MUpP OBAHHOM P yKUHBI.
[ToTeHnmanbHas SHEPTUS TENA
BOJIM3HM TIOBEP XHOCTH 3EMJIH.
[ToTeHnmanbHbIE U
HENOTEHIMaIbHbIE CUJTbl. CBSI3b
paboThl HEMOTEHITUATBHBIX CHII

C U3MEHEHHEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPaHEHHS] MEXaHUYECKOU
SHEPTHUHU.

Yrpyrue u Heynpyrue
CTOJIKHOBEHHUS.

[IpoBeneHue IKCep UMEHTA: U3y YEHHUE
a0COJIIOTHO HEYNIPYTOro yaapa

C TIOMOIIBIO IBYX OJMHAKOBBIX
HUTSHBIX MasITHUKOB; UCCTICIOBAHUE
CBSI3U PAOOTHI CUIIBI C U3MEHEHHEM
MEeXaHHYECKOM SHEepPTUH Tena

Ha [P UMEP € P ACTIKEHUS P €3UHOBOTO
KTyTa.

Ouenka abCOTIOTHBIX M OTHOCUTEN bHBIX
MOTP CIIHOCTEH U3Mep eHU (PU3UYECKHX
BEJTUYHH.

Pemenne pacueTHbix 3a/1a4 ¢ SBHO
3aJlaHHOM (PU3UYECKOU MOJIEIbIO

C UCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GopMyJT AMHAMHUKHI U 3aKOHOB
COXpaHEHHUSI.

Pemenne kauecTBEHHBIX 3a7a4

C OMOPOY HA M3YUYEHHBIE B pa3jesne
«MexaHuKay 3aKOHbI, 3aKOHOMEP HOCTH
U GU3UYECKUE SBIICHUS.

Onucanre MEXaHUYECKOTO JIBHKEHHUS

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMUMH: UMITYJIbC T€lla, KHHETUYEeCKas
SHEpTHUs, HOTEHIMAJIbHAS SHEPTHUS,
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TexHU4ecKne yCTp OMCTBa MexaHu4ecKas paboTa, MeXaHUYEeCcKas
U TP aKTUYECKOE P UMEHEHUE: MOIIIHOCTb.

BOJIOMET, KOTIEP, TP Y>KUHHBII AHanuz pU3NYECKuX Mp O1eCCOB
MUCTOJIET, IBUKEHUE P aKET Y SBJICHUH C UCMIOJIb30BAaHUEM 3aKOHA

COXpaHEHUsI MEXaHUYECKOMW SHEP IMH,
3aKOHA COXpPaHEHUS UMITYJIbCA.
OObsicHEHHE OCHOBHBIX TP MHIIUIIOB
JEUCTBUS U P AKTUYECKOTO

[P IMEHEHUSI TEXHUYECKUX YCTpP OUCTB,
TaKUX KaK: BOJOMET, KOIIEp,

TP Y>KUHHBIN TTUCTOJIET.

OObsicHeHUE IBIKEHHS PaKET C OTIOPOid
Ha U3y4CHHBIC (PU3UUECKUE BETUINHBI
Y 3aKOHBI MEXAHUKHU.

Hcnonp30BaHue NpU NOATOTOBKE
COOOIIIEHUH O TIp UMEHEHUH 3aKOHOB
MEXaHUKH COBP EMEHHBIX

WHGOP MAITMOHHBIX TEXHOJIOTUI

JUIs IOUCKA, CTPYKTYPUp OBaHUS,
MHTEp NP €TALUU U TP €JICTABICHUS
nHGOPMAIUH, Kp UTHIECKUI aHATN3
nosrygaemMoi uHGOp MaIiu
[IpoBeneHrne KOCBEHHBIX U3MEP CHUM,
HUCCIIEIOBAaHNI 3aBUCUMOCTEN
($u3MUEeCcKUX BETUYWH, TP OBEpKa

P €IJI0KEHHBIX TUIIOTES

Hroro no pazneny 18

34




OenepanpHas pabouast mporpamma | Gusuka. 10—11 xmacesl (0a30BbI YPOBEHB)

Paszgea 3. Moaekyasipas ¢pusuka 1 TepMOIUHAMHUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHUHETUY €CKOU TeOp UM

9

OCHOBHBIE TTOJI0KCHUS
MOJIEKYJISIPHO-KUHETUYECKO U
TEOPHH U UX OTNBITHOE 00OCHOBAHUE.
bp oyHOBCKOE JBHKEHNE.
HMuddyzus. Xapakrep JBUKEHUS

1 B3aUMMOJICHCTBUS YaCTHI]
BelecTBa. MoIeln CTp O€HUsS ra30B,
YKUJKOCTEN U TBEPJAbIX TEN U
00BSICHEHHE CBOMCTB BEIIECCTBA

Ha OCHOBE ATHUX MoJjene. Macca

1 pa3Mepbl Mosiekyll. KonmuectBo
BemectBa. [locrositnnast ABoraapo.
TemnoBoe paBHOBECHE.
Temnepatypa u ee u3Mep EHue.
[IIxana Tremnepatyp Llenbcus.
Moens naeajabHOTo rasa.
OCHOBHOE ypaBHEHHE

MOJIEKY JISIPHO-KUHETUYECKOU

TEOP MU UJICATTBHOTO Ta3a.
AOcoJoTHas TeMIiepaTypa Kak Mepa
Cp €IHEW KNHETUYECKOW SHEPTUN
TEMJ0BOI0 ABMKCHMS YaCTHI] ras3a.
[lIxama Temnepartyp KenbBuna.
['a30BbI€ 3aKOHBI. YpaBHEHUE
MenneneeBa—Knanerp ona.

3akoH JlanpToHa. M30mpomeccol

[IpoBenenue 3kcriep UMEHTA

OIIp €/IEJICHUE MACChl BO31yXa

B KJIACCHOM KOMHATE Ha OCHOBE

u3Mep eHui 00beMa KOMHATHI, 1aBJICHUS
Y TEMIEpaTypbl BO3yXa B HEW;
HCCIIEIOBAHUE 3aBUCUMOCTU MEXKIY
Iap aMeTpaMu COCTOSHUS Pa3peEKEHHOTO
rasa.

Onenka a0COTIOTHBIX M OTHOCUTEN bHBIX
MOTP ELTHOCTEN U3MEP EHUN (PU3UY ECKUX
BEJINYUH.

OOBbsicHEHNE OCHOBHBIX TP MHITUIIOB
IeicTBUI TepMOMeETpa U 0apoMeTpa

U yCIIOBUN uX 0€30MacHOTO
MCIOJIb30BaHUS B IOBCEITHEBHOM
KU3HU.

Pacno3naBanue Gpu3nveckux siBICHUN
B YUEOHBIX OIBITAX U OKpPY>KAIOLIEH
xu3Hu: 1udPy3us, 6p 0yHOBCKOE
JBUYKEHHUE.

OrnucaHue TEMI0BbIX SBICHUN

C UCMOJIb30BaHUEM (PU3UYECKUX
BEJINYMH: JABJICHUE ra3a, TeMIeparypa,
CpeAHssl KHHETUYECKasl SHEP TUS
XA0TUYECKOTO ABUKEHUSI MOJIEKY I,
CpEAHEKBaIpaTUYHas CKOPOCTh
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B HJI€aJIbHOM Tra3e C MOCTOSIHHBIM
KOJTMYECTBOM BEIIIECTBA.
['paduueckoe npeacrapieHme
U30IIP OIIECCOB: U30TEPMa, U30X0pa,
n3zobapa.

TexHnyeckue yCcrp OMcTBa

U [P AKTHYE€CKOE TP UMEHEHUE:
TepMOMeETp, Oap omeTp

MOJIEKYI.
AHanu3 (U3NYECKUX TP OLIECCOB

U sBJICHUM ¢ ucnojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3H CpE€IHEN
KHUHETUYE€CKOUW SHEPTUU TEIIOBOTO
JBIDKEHUS MOJIEKYJI C a0COJIFOTHOM
TEMIEpaTyp Oil.

Pelienrie pacuyeTHbIX 3aj71a4 € SIBHO
3aJlaHHOM (PU3UYECKOU MOJIEIbIO

C UCIOJIb30BAHUEM OCHOBHBIX
nosnoxxennit MKT, 3akoHOB 1 popmyn
MOJIEKYJIIp HOM (UK.

Pab6oTa B rpynmax npu riiaHup OBaHUH,
NP OBEJICHUU Y UHTEP P €TALIUU
pE3yJIbTATOB ONBITOB U AHAIU3E
JOTIOJTHUTEIbHBIX UCTOYHUKOB
nH(pOpMAIUH TT0 TEME

3.2

OCHOBBI
Tep MOJIUHAMUKHU

10

TepMoanHamMuyeckas CHUCTEMA.
BryTp eHHs1s 3HEp T U

TEP MOJIMHAMUYECKON CUCTEMBI

1 CIIOCOOBI €€ U3MECHEHUS.
KomumgecTtBo TeruroTel u pabdorTa.
BHyTp eHHss SHEeprUsi 0 THOATOMHOTIO|
naeaabHOro raza. Buabl

TEIUIOTEP €Ja4M: TEILTONP OBOIHOCTb,
KOHBEKIUS, U3JIyUYCHHE. Y IeJIbHAS

TCIIITIOCEMKOCTD BCIICCTBA.

IIpoBenenue sxcnep UMEHTa: U3Mep CHUE
yAEIbHOM TEIJIOEMKOCTH BEILIECTBA.
Ouenka a0COTIOTHBIX M OTHOCUTEN bHBIX
MOTP ELTHOCTEN U3MEP EHUM (PU3UYECKUX
BEJIMYUH.

N3yuenune mojieneii napoBoi TypOUHBI,
JBUTATENSI BHYTP €HHETO CrOpaHus,
PEAKTUBHOIO JABUTATEINS.

OObsicHeHUE TP UHIUIIOB JeICTBUS

Y YCIIOBH 0€30MacCHOTO UCTIOIb30BaHNS]
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KonnuecTtBo TEMnOTHI

MpU TEIUIonep eaaue.

[TonsiTue 06 afadbaTHOM

np ouiecce. [lep Bbiii 3aKoH

TEp MOTMHAMMUKH.

[IpuMeHeHune nepBOro 3akoHa

TEp MOJAMHAMUKH K U30MPOIIECCAM.
['paduueckas uaTEp NI €TALINS
paboThI Taza.

BTopoii 3aKOH Tep MOJMHAMUKH.
HeoOparumocTs npoiieccoB

B PUPOJE.

TennoBeie mammuHbl. [Ip vHITUTIBL
JEUCTBUS TEIUIOBBIX MAIIIMH.
[1peoOpazoBanus SHEPTUN

B TEIUIOBBIX MAIlIWHAX.
Koaddumuent none3Horo aeicTBus
TEIJIOBOW MAIllWHBbI.

[uxn Kapro u ero koadduirent
MOJIE3HOTO JIEUCTBUS.
DKOJIOTHUYECKHE TP 00IEMBI
TETUIOPHEP TeTHKH.

TexHuueckne yCcTp OrucTBa

U TIp aKTUYECKOE P UMEHEHHE:
JIBUTATETh BHYTpP €HHETO CrOp aHus,
OBITOBOM XOJIOJWILHUK,
KOHIUITHOHED

B MIOBCEHEBHOM KU3HU JIBUTATEISI
BHY TP €HHET'O Crop aHusi, ObITOBOTO
XOJIOIUIBHUKA, KOHTUIIMOHEPA.
Omnucanue CBOMCTB TEN U TEITOBBIX
SBJICHUH C UCIOJIb30BaHUEM
(bu3nyecKNX BEIMYMH: 1aBJICHUE ra3a,
TeMrepaTypa, KOJIU4eCTBO TETUIOTHI,
BHYTpPEHHSS SHEPTHs, paboTa rasza.
Pemenne pacueTHbIx 3a/1a4 ¢ SBHO
3aJlaHHOM (PU3UYECKOU MOJIENBIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GopMyT MOJIEKYJISIpHOM (prU3UKU
U Tep MOJIMHAMMUKH.

Pemenue kauecTBEHHBIX 3a/1a4

C OMOPOY HA W3YUEHHBIE B pa3jiesne
«MonekynsapHas ¢u3nka

U TEpMOJIMHAMHUKA) 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHE
SIBJICHUSL.

PabGoTa B rpymmax mpu aHanuse
JOTIOJTHUTEIIHBIX UCTOYHHKOB
nH(pOp MK IO TEME
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3.3

ArperaTHsie
COCTOSIHUS BEILIECTBA.
@da30BbI€ I1EP €XO0 bl

[TapooOpa3zoBaHue 1 KOHAEHCAIIMS.
Hcnap eHne u KUIeHue.
AOCOII0THASI M1 OTHOCUTENbHAS
BJIAXKHOCTh BO3/ayXxa. HachlllleHHbIN
nap. YaeinbHas TEIioTa
napooOpa3oBaHusi. 3aBUCUMOCTh
TEMIIEpaTyPbl KUIIEHUS OT JaBJICHHUS.
Tep noe teno. Kpucrannmueckne

u aMmop ¢HbIE Tena. AHU30TPOIHUS
CBOWCTB KpHUCTAILIOB. JKunkue
Kkpuctaiabl. CoBpEeMEHHbIE
Matepuansl. [InaBnenue

U KpUCTAJLUIU3anus. Y aenbHas
TeruioTa riaBienus. Cyoaumanmusi.
YpaBHeHue TerioBoro 6anaHca.
TexHuueckne yCcTp orucTBa

Y NP AKTUYECKOE NP UMEHEHUE:
TUTPOMETP U TICUXP OMETP,
KaJIOPUMETP, TEXHOJIOTUA

MOy YEHUS COBPEMEHHBIX

MaTep MaJioB, B TOM YHUCJIE
HAaHOMAaTEpP HAJTOB,

Y HAHOTEXHOJIOTUH

[Ip oBeaeHME FKCIIEp UMEHTA : U3MEP CHUC
OTHOCHUTEIIFHOM BJIa)KHOCTH BO3IyXa.
OrneHka a0COTIOTHBIX U OTHOCHTEIbHBIX
MIOTP EIITHOCTEH M3MEp CHUN (PU3UY eCKHX
BEJIMYHH.

N3ydeHne CBONCTB HACHITIIECHHBIX
napoB, CIOCOO0OB MU3MEP CHHS
BJIQ)KHOCTH.

HaOmronenue kurmeHus

P ¥ TIOHKEHHOM JIaBJICHUH,
HArpeBaHUs U TJIABJICHUS

Kp UCTAJUIMYECKOTO BEIIECTBA.
OOBsCHEHHE TP MHITUTIOB ACHCTBUS

Y yCII0BUI 0€301acHOTO UCTIOJIH30BaHUS
B MOBCETHEBHOM KU3HU TUTP OMETpa,
IICUXPOMETpa, KaJIop UMETpa.
N3y4yeHne TeXHOIOTUM MOy YEHUS
COBP €MEHHBIX MaTEepMaI0B, B TOM YHUCII|
HaHOMAaTEPUaJIOB.

Pemenne pacdeTHpIX 3a7a4 ¢ SIBHO
3aJlaHHON (PU3UIECKOU MOJIEITBIO
C MCITOJIb30BAHUEM yP aBHCHUS
TEIUIOBOTO OajaHca.

Penienne kauecTBEHHBIX 3a1a4

C OITIOpPO¥ HA M3YUYCHHBIC 3aKOHHI,
3aKOHOMEPHOCTH 1 (PU3UICCKUE
SIBJIEHUS 110 TEME.
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Pacno3naBanue pu3nyeckux siBIeHUN
B YUEOHBIX OIBITAX U OKpPYyKAIOUIEH
KU3HU: ehopManus TBEP AbIX Tel,
HarpeBaHue U OXJIAXKIEHUE Tell,
M3MEHEHUE arp eraTHbIX COCTOSHUN
BELIECTBA U O0BSCHEHUE UX HA OCHOBE
3aKOHOB U (JOpMYJI MOJIEKYJIIP HON
buzuKy.

Hcnonp30BaHue HHPOP MALIMOHHBIX
TEXHOJIOTHH JJIsI TIOMCKA,

CTP YKTYpPHUPOBAHUS, HTHTEPITIPETALNH

Y IIp €CTaBJIeHUs MH()OpMaLUu Ip U
MOATOTOBKE COOOIICHMIA O TP UMEHEHUH
3aKOHOB MOJIEKYJISIp HOM (pU3UKU

Y TEpMOJMHAMUKH B TEXHUKE

Y TEXHOJIOTHUSIX

Hroro no pasneny 24
Paznen 4. JiekTpoauHaMuka
4.1 | DnekrpocraTuka 10 DnexTpu3anus Teil. Dnekrpudeckuil | [Ip oBeacHue 3KCIIep UMEHTA : K3MEp CHUE

3apsa. J{Ba BUIA 3JIEKTP MUECKUX
3apAnoB. 1IpoBoaHuKY,
JUAJIEKTP UKH U MOy TP OBOHUKH.
3aKOH COXPaHEHUs 3JIEKTP NIECKOTO
3apsja.

B3aunmoeiictBre 3ap 10B. 3aKOH
Kynona. To4ye4yHbI 3JIEKTP MY ECKUI
3aps. DIJIEKTP UUECKOE TOJIE.

BJIEKTP OEMKOCTH KOHIEHCATOPA.
O1ieHka a0COTIOTHBIX M1 OTHOCHTENBHBIX
MOTP EHTHOCTEN U3MEP EHUN (PU3UYECKUX
BEJIMYMH.

N3yyenue np UHUKUIOB JEWCTBUS
3JIEKTP OCKOIIa, AJIEKTPOMETpP A,
KOHJIEHCAaTopa.

N3yuenne np MHIMIOB AEUCTBUS
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Hanp sikeHHOCTB 371EKTPUYECKOTO
noJist. [IpuHIUI cynep no3umnumn
AIEKTP UUECKUX ToJiel. JInnun
HaIp SI)KEHHOCTH SJIEKTPUY €CKOTO
OJIs.

PaGoTa cuit 371eKTp OCTaTUIECKOTO
nous. Ilorenuman. Pa3HocTs
noteHuunanoB. [IpoBogHUKY 1
JUDJICKTP UKH B

AIIEKTP OCTATUYECKOM TOJIE.

I[I/IBJI CKTPp MICCKaA IIPOHULACMOCTD.

DnektpoeMkocTh. Kongencarop.
DIIEKTP OEMKOCTB IIJIOCKOTO
KOHJeHCaTopa. DHEeprus

3ap SHYKEHHOT'0 KOHJICHCATOPA.
TexHuueckne yCcTp orucTBa

Y TP aKTHYECKOE NP UMEHEHUE:
AIIEKTP OCKOTI, AJIEKTP OMETP,
AIIEKTPOCTaTUUECKas 3aIUTa,
3a3EMJICHHE DJIEKTP OPUOOP OB,
KOHJICHCATOP , KOTTUP OBAJIbHBII
anmnapar, CTpyWHBIN [P UHTEP

Y yCIIOBUH 0€30MaCHOTI0 TP UMEHEHUS
B IIP AKTUYECKOU KU3HH,

KOMHP OBAJILHOI'O anmapara, CTpy HHOTo
MpUHTEpa.

Paccmotpenue pusnyeckux o
CHOBAHHUM 3JIEKTP OCTATUYECKOU
3aIUTHI U 3a3€MJICHUS

AIIEKTP ONIP HOOP OB.

Pemenue pacdeTHpIX 3a71a4 € IBHO
3aJlaHHOM (PU3UYECKOU MOJIEIbIO

C UCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (GOPMYJI STEKTP OCTATHKH.

Pelienrie kauecTBEHHBIX 3a]1a4

C OIIOP O HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UIECKHE
SBJICHUS JIEKTP OCTATHUKH.
Pacno3naBanue Gpu3ndeckux siBJICHUN
B YUEOHBIX OMbBITAX U OKp Yy>Karolleu
KU3HU: JIIEKTP U3aLMs T,
B3aMMO/ICCTBHUE 3aP AI0B U OO BICHEHHUE)
WX Ha OCHOBE 3aKOHOB U (hopMy
AIIEKTP OCTATHKH.

Onucanue n3y4eHHbIX CBOMCTB
BEILIECTBA U DJIEKTP MUECKUX SIBJICHUN

C MCIIOJIb30BaHUEM (U3HUECKUX
BEJIMYHH: 3JIEKTP NUECKUN 3ap s,

HAIp SKEHHOCTH AJIEKTP MYECKOTO TOJI,
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MOTEHIIUAJI, Pa3HOCTh MOTEHIIUAJIOB,
AIIEKTP 0EMKOCTb.

AHanu3 (U3NYECKUX I OLIECCOB

U SIBJICHUM C UCTIOJIb30BaHUEM
(u3MUecKnX 3aKOHOB: 3aKOHA
COXpaHEHUs JIEKTP UUECKOT 0 3apsija,
3akoHa KynoHa.

PaboTa B rpymnnax npu aHaiuse
JOTIOJTHUTEIbHBIX UCTOYHUKOB
MH(OPMalUU U IOJITOTOBKE COOOIIEHUI
O NP OSIBJICHUU 3aKOHOB 3JIEKTPOCTATUKU
B OKpyXalollel ®U3HU U NP UMEHEHUHU
UX B TEXHUKE

4.2

IlocTogaHHBIN

AIEKTP UUECKUH TOK.

Toku B pa3nnyHbIX
cpenax

12

DIIEKTp MUECKUIl TOK. Y CnoBUS
CYIIIECTBOBAHMUS AJIEKTP MUECKOTO

toka. Mcrounuku Toka. Cujia Toka.

[TocTOsIHHBIM TOK.

Hanp soxenue.

3akoH OMa 11 y4acTKa LEnu.
DJIEKTP NUECKOE CONIPOTUBIICHHUE.
VY 1epHOE CONp OTUBJICHUE
BemiecTBa. [locienoBaTenbHOE,
nap ajajaeabHOe, CMEIIaHHOE
COEIMHEHHUE P OBOHUKOB.
PaboTa 35ekTp nuecKoro Toka.
3akoH JIxoyns—Jlenna. MomHoCTh
AJIEKTP MYECKOTO TOKA.

[IpoBeneHue FKCIIEp UMEHTA: U3yYEHHE
CMEILIAHHOTO COEIVHEHNUS PE3UCTOP OB;
m3Mmepenne JJ[C uCTouHMKA TOKA U €ro
BHYTPEHHETO COIP OTUBJICHHUS;
HAOJII0ZICHHE DIIEKTP OJIK3a.

Ouenka a0COTIOTHBIX M OTHOCUTEN bHBIX
MOTP ELTHOCTEN U3MEP EHUM (PU3UYECKUX
BEJIMYUH.

OObsicHeHUE NP UHIUTIOB JeiCTBUS

Y yCI10BUM 0€30MaCHOTO P UMEHEHUS
aMIlepMeTpa, BOJbTMETpA, peocTaTa,
HCTOYHHKOB TOKa,

AIIEKTP OHArp €BaTENIbHBIX U

AIIEKTP OOCBETUTENBHBIX MPUOOPOB,
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DJIEKTp OIBMKY1IAsl CUIIa U
BHYTp EHHEE COTIP OTUBIICHUE
HMCTOYHHKA TOKa. 3akoH OMa
T TIOJTHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3aMBbIKaHHE.

DJIEKTp OHHAS P OBOJUMOCTh
TBEP IbIX METAJJIOB. 3aBUCUMOCTh
COIIP OTHUBJICHUS] METAJLJIOB

OT TEMIIEPATYpPHI.

CBepXITp 0BOAUMOCTb.

DJIEKTP UUECKUI TOK B BAKyyME.
CBOICTBA 3JIEKTP OHHBIX ITy YKOB.
[TonympoBoguuku. CoOCTBEHHAs
Y IIpUMECHAas Ip OBOJAUMOCTh
MoJyIp oBOTHUKOB. CBOMCTBA
p—n-mepexona.
[ToynpoBOJHUKOBBIE TP HOOPBL.
DJIEKTp HYECKUM TOK B pacTBOpax
Y pacIuiaBax dJIEKTp OJUTOB.

DJIEKTP OJTUTUYECKAS TUCCOLIMALINS.

DIIeKTp 0J1U3.

DJIEKTp NYECKUI TOK B ra3ax.
CaMocTosATenbHbIN 1
HECAMOCTOSITEIILHBINA pa3psil.
Mousnus. [1na3ma.
TexHuueckne ycTp OncTBa

TEpMOMETpa COMP OTUBJICHUS,
BaKyyMHOT'O IM0J1a, TEPMUCTOPOB U
(hoTOP €3UCTOPOB, MOTYIPOBOTHUKOBBIX
IUOJ0B, TaJbBaHUKH.

Pemenue pacueTHbIxX 3a71a4 ¢ SBHO
3aJlaHHOM (PU3UYECKOU MOJIEIbIO

C UCMOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocTossHHBIN
AIEKTP HUECKUU TOKY.

Pacno3HaBanue pU3NYECKUX SIBICHUIN
B YUEOHBIX OIBITAX U OKpP Y KAIOLIEH
KU3HU: AIEKTP NYECKast IPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMUMUYECKOE,
MarHWTHOE JIEWCTBUS TOKA.

AHaIN3 3JIEKTP UUECKUX SBJICHUN

Y TP OIIECCOB B LIETIAX MOCTOSIHHOTO
TOKA C UCMOJIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MOCIEA0BATENIBHOTO U MapaJIEIIbBHOTO
COEIMHEHMSI TP OBOJITHUKOB, 3aKOH
Jxxoynsa-Jlenua.

OrnucaHue N3y4eHHBIX CBOMCTB
BEILIECTB U JIEKTP NUECKUX SIBICHUI

C UCTIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JIEKTP MUECKUH 3apsij, cuiia
TOKa, 3JIEKTP NUECKOE HAIIP SHKEHUE,
AIIEKTP MIECKOE COTIP OTUBJICHHUE,

42




OenepanpHas pabouast mporpamma | Gusuka. 10—11 xmacesl (0a30BbI YPOBEHB)

Y TP aKTHYECKOE TP UMCHEHHE:
aMIepMeTp, BOJIBTMETP, PEOCTaT,
WCTOYHUKH TOKA,

3IIEKTp OHATpEBaTEIbHBIC TPUOOPHI,
3IIEKTP OOCBETHTENbHBIE TP OOPHI,
TEPMOMETP COTP OTHBIICHHS,
BaKyyMHBIU JHOJ], TEP MUCTOP bI

U GOTOPE3UCTOPHI,

TIOJTY TIP OBO THUKOBBIH JTHO],
rajibBaHuKa

paszHocTh noTeHimanon, IJIC, padora
TOKa, MOIITHOCTh TOKA.
Ncnonb3zoBanue nHGOP MAIIMOHHBIX
TEXHOJIOTHH JJIs TIOMCKa,

CTp YKTYPHUPOBAHUS, UHTEPITPETAIIN

U TIp eicTaBiIeHus UHGOP MaALUU

P U MOJITOTOBKE COOOIEHUIN

O NP UMEHEHWHU 3aKOHOB MOCTOSIHHOTO
TOKA B TEXHUKE U TEXHOJOTHAX

Hroro no pasneny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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11 KIIACC
HaumenoBanue
No Kommuaectso OcHOBHEIE BUIBI A€SITCILHOCTHA
pa3/ienoB U TeEM [IporpammHoe coepxaHue
n/m 4acoB oOyuaroumxcs
y4eOHOro npeaMera
Paszgea 1. DiiekTpoaMHaAMHKAa
1.1 | MaruaurtHoe nose. 11 [TocTOsIHHBIE MATHUTHI. [IpoBeneHue FKCep UMEHTA: U3y YEHHUE
DJIeKTp OMarHuTHas B3aumopeiicTBre MOCTOSIHHBIX MAarHUTHOTO TOJISI KATYILKH C TOKOM;
WHIY KW MariHuToB. MarHuTHOE IoJIE. UCCIIEOBAHUE AEUCTBUS ITOCTOSIHHOTO

BekTtop MarHuTHOM MHAYKIMH.
[IpuHIMD cynep no3unuuu
MarHUTHBIX NoJieH. JInaun
MarHuTHOM MHAyKIuu. Kaptuna
JIMHUA MarHUTHOW UHIYKLIHH T10JIS
MOCTOSIHHBIX MarHUTOB.

MaruuTtHOE€ nojie np OBOTHUKA

¢ TokoMm. KapTrHa nvHUN MHIYKIAH
MarHUTHOTO MOJS JJIUHHOTO

P SIMOT'O TP OBOTHUKA U 3aMKHYTOTO|
KOJIBIIEBOT'O TP OBOJIHUKA, KATYIIIKU
¢ TokoMm. OnbIT Dpcrena.
BzaumMoperncTBue np OBOJHUKOB

C TOKOM.

Cuna Amnepa, ee MOAYJIb

Y HAIIp aBJICHUE.

Cuna Jlopenna, ee MOAYJIb

Y HaIp aBJieHHE. [[BrxkeHue

3ap sSKEHHOW YaCTHULIbI

MarHuTa Ha paMmKy C TOKOM;
UCCIIEIOBAHUE SIBJICHUS

AJEKTP OMAarHUTHOW MHY KIIUH.
Ouenka aOCOMIOTHBIX U OTHOCUTEIbHBIX
NOTP EIIHOCTEN U3MEp €HUM (PU3UYECKUX
BEJINYHH.

OOBbsicHEeHUE TP UHLIUIIOB JACHCTBUS

U YCJI0BUI 6€301aCHOTO MP UMEHEHHUSI
IIOCTOSIHHBIX MarHuTOB,

AJIEKTP OMAarHUTOB, JJIEKTP OJBUIATENS,
YCKOPUTEJIEN dJIEMEHTAap HbIX YaCTHULI,
VHY KIITAOHHOM TICYH.

Pemenue pacuernsix 3anau

Ha np uMeHeHue GopMyJ1 TEMbI
«MarautHoe noJsie. DJIEKTp OMarHUTHas
VHY KLU .

Pemenne kauecTBEHHBIX 3a1a4

C OIIOP O HAa U3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UICCKUE
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B OJTHOP OJTHOM MarHuTHOM TIOJIE.
Pa6ota cunbl JlopeHiia.

SIBIIEHME DT1EKTP OMAarHUTHON
nHaykoud. 11oTok BekTopa
MAarHUTHOU UHAYKIIUH.

DJIEKTp OIBUKYILIAs CUJIa MHIYKIIUH.
3aKOH 3JICKTP OMarHUTHOM
nHaykuuu @apajes.

Buxpesoe 351eKkTp nyeckoe mnoJie.
DJEKTp OABUKYIIAsl CHJ1a UHY KIIUU
B P OBOJTHUKE, IBUKYILIEMCS
MIOCTYIATENBHO B OJTHOP OJHOM
MAarHUTHOM TOJIE.

ITpaBuno Jlenma.

NuaykTUBHOCTS. SBIeHUE
CAaMOMHIYKIWHU. DJIEKTPOABUKYILAS
cujia CaMOUHIYKIUU.

DHEPTrUsi MATHUTHOTO TOJISL KATY KU
C TOKOM.

DJIEKTPp OMarHUTHOE TOJIE.
TexHuYecKre yCcTp OMCTBa

Y [P AKTUYECKOE TP UMEHEHHUE:
MOCTOSIHHBIE MATHUTHI,

AJIEKTP OMarHUTHI,

AJIEKTP OJIBUTATEN b, y CKOPUTEIIN
AJIEMEHTAP HBIX YACTHII,
VHTYKIHOHHAs MEYb

ABJIEHUS TeMbl « MarHUTHOE TOJIE.
DJIEKTp OMarHuTHasE UHY KLU .
OrnpeneneHune HapaBJICHUS BEKTOPa
WHIYKIIMA MAarHATHOTO TOJIS

P OBOJHHUKA C TOKOM, CHJIBI AMIIEpa
v cwibl Jlop eHna.

Pacno3naBanue pu3nuecKux siBJICHUN
B YUEOHBIX OIBITAX U OKpPY>KaroUeh
KU3HU: B3aUMO/IEMCTBUE MAarHUTOB,
AJIEKTP OMArHUTHAS UHYKIIUS,
JIEMCTBME MarHUTHOTO TOJISI Ha

P OBOJHUK C TOKOM U JIBHXKYIIIUICS
3ap .

AHaJIN3 371eKTPOMArHUTHBIX SBJICHUM
C UCMOJIb30BAHUEM 3aKOHA

AJIEKTP OMAarHUTHON MHAYKIUH.
Onuncanue N3y4eHHbIX CBOMCTB
BELIECTB U 3JIEKTP OMarHUTHBIX
SIBJICHUH C UCNIOJIb30BaHUEM
bu3NUEeCKUX BETUYNH: WHAY KU
MarHMTHOTO MOJIs, cuiia AmIiepa, cuia
JlopeHnua, MHIYKTUBHOCTh KAaTYIIIKH,
AHEPTUS IEKTP MUECKOTO U MATHUTHOTO
noyen

Nroro no pazueny

11
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Paznen 2. KoJieOaHus ¥ BOJTHBI

2.1

Mexanauueckue
Y 3JIEKTP OMarHUTHbBIE
KoJIeOaHusd

KonebarenpHas cucrema.
CB000O/1HBIE MEXAHUYECKUE
KojebaHus. ['apMoHuueckue
konebanus. [lepuon, yacrora,
aMIUIuTyAa U (a3a KojaedaHu.
[1pyXUHHBINA MasTHUK.
MartemaTuyeckuil MasTHUK.
VYpaBHEeHHE rap MOHUYECKHUX
konebanuil. [IpeBpaienue sHeprun
pU rap MOHUYECKUX KOJIEOAHUSX.
KoiiebatenbHbIil KOHTYD.
CBOOOJHBIE 37IEKTPOMAarHUTHbIE
KOJIe0aHUs B UACATBHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOT sl
MEXy MEXaHUYECKUMU U

AIIEKTP OMATHUTHBIMH KOJIEOAHUSIMH.
®opmyna Tomcona. 3akoH
COXpAaHEHHUs1 SHEPTHUH B UJI€ATbHOM
K0J1e0aTeTbHOM KOHTYpE.
[IpencraBineHue 0 3aTyXarOIIUX
Kose0aHusX. BeiHyKAeHHbIE
MEXaHUYECKUE KOJIeOaHUs.
Pe3onanc. BeiHyX1€eHHbBIE

AIIEKTP OMarHUTHbIE KOJIEOaHUs.

Ilep eMeHHBIN TOK.

Cunycou1aabHbIN TIEp EMEHHBIN TOK.

WccnenoBaHue napaMeTpoB
KOJIe0aTeNbHOM CUCTEMBI — IEP MOA,
Y4aCTOThI, AMIUIUTY bl U (a3bl
KosieOaHuii (p y>KMHHBIHI

W/WIU MaTeMaTHUECKUN MasiTHUK).
Habnronenue 3aTyxaronux KojaeoaHuii.
HccnenoBaHne CBOMCTB BbIHY XKJI€HHBIX
KOJI€OaHUH.

Hab6nronenue pesonaHnca.

[IpoBenenue dKCiep UMEHTA
UCCIIE0OBaHKE 3aBUCUMOCTH IIEPUO/IA
MaJbIX KoJieOaHUM rpy3a Ha HUTU

OT JJIMHBI HUTH U Macchl rpy3a;
UCCIIEJOBAHME [IEP EMEHHOTO TOKA

B LIENIU U3 MOCIEA0BATENBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYILIKU
U pe3ucTopa.

Onenka abCOMIOTHBIX U OTHOCHUTEIIBHBIX
HOTP €LIHOCTEN U3Mep EHUI (PU3UIECKIX
BEJIUYMH.

OObsicHeHUE TP UHLIUIIOB JeHCTBUS

Y YCJIOBHI O€30MIaCHOTO NP UMEHEHHUS
AJIEKTP NYECKOTO 3BOHKA, FEHEpATOpa
Mep EMEHHOTO TOKA, JIMHUN

AIIEKTP OIEp €1aY.

Pemenue pacueTHbIX 3a7ja4 € IBHO
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MoIIHOCTh IEp EMEHHOTO TOKA.
AMIUIUTYJHOE U JEUCTBYIOLIIEE
3HAYEHUE CUJIBI TOKA Y HAIIP SIKEHUS.
Tpanchopmarop. [Ipoussoctso,
nepeaaya v notpedieHue

AIIEKTP UIECKON IHEPTUU.
DKOJOTNYECKHUE P UCKU

IIPU [P OU3BOJICTBE JJIEKTP OOHEP TUM.
KynbTypa ucronp3oBanus

AJIIEKTP OPHEPTHUHU B ITOBCETHEBHOM
KU3HU.

TexHuyeckne yCcTp OMcTBa

Y TP aKTUYECKOE NP UMEHEHHUE:
DIIEKTP UYECKUI 3BOHOK, TEHEPATOP
IIEp EMEHHOT'O TOKA, INHUH

DIIEKTp ONEp eay

3aJIaHHOW (PU3UYECKON MOJIEIBIO

C UCTIOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 GOpMyJI, ONKCHIBAIOIINX
MEXaHUYECKUE U AJIEKTP OMarHUTHBIC
KOJIeOaHMS.

OrnuncaHue MEXaHUY €CKUX

¥ 3JIEKTP OMarHUTHBIX KOJIeOaHMit

C UCIOJIb30BaHUEM (DPU3UUECKUX
BEJIMYMH: TIEPHUOJI U YaCTOTa
Kosie0aHmii, aMIIUTy1a U (a3a
KoJIe0aHUM, 3ap sl U CUJIa TOKA

B rap MOHMYECKUX AJIEKTP OMAarHUTHBIX
KOJICOaHUSX.

Pemenne kauecTBEHHbBIX 3a]a4

C OIIOPOU HAa U3yYEHHBIE 3AKOHBI,
3aKOHOMEP HOCTH, OTIMCHIBAIOIIIHE
MEXaHUYECKHUE U DJIEKTP OMarHUTHbIE
KoJIeOaHMUS.

Pa6oTa B rpymnmax mpu IuiaHup OBaHUH,
Ip OBEACHUU U UHTEP TP €TalluU
pPE3yIAbTATOB OMBITOB, U AHAJTN3E
JOTIOJTHUTETIbHBIX NCTOUHUKOB
nH(pOpMaIUH 110 TEME

2.2

MexaHuyeckue
Y DJIEKTP OMarHUTHBIE
BOJIHBI

MexaHn4ecKue BOJIHBI, YCIOBUS
pacrpocrpasnenus. [lepuon.
CKopocTh pacrpocTpaHEeHUs

u AnuHa BoJiHbl. [lonepeunbie

N3yuenune 00pa3zoBaHus

Y pacip OCTpaHEHHUs OTIeP €YHBIX
Y P OJI0JIHBIX BOJIH.
Hab6nrogenne otp axkeHust

47




OenepanpHas pabouast mporpamma | Gusuka. 10—11 xmacesl (0a30BbI YPOBEHB)

Y TIP OJI0JIbHBIE BOJIHBI.
Wurep pep enums u nudp akupyst
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3BYyKa. [ pomMKoCTh
3ByKa. BeicoTa ToHa. TemOp 3ByKa.
DJIEKTp OMarHUTHBIE BOJIHBI.
YcioBus U3IIy4eHust

AJIEKTP OMAarHUTHBIX BOJIH. B3aumHasi
opueHTanus BeKTopoB E, B,

U B JIEKTP OMarHUTHOW BOJIHE.
CBoiiCTBa 3JIE€KTP OMarHUTHBIX BOJIH:
OTp a’KEHUE, NP EIOMIICHHE,

TOJISIp M3anus, Tudp akius,

unTep dep eHius. CKopocTh

AIIEKTP OMAarHUTHBIX BOJIH.

[IIkaa 3JIeKTp OMarHUTHBIX BOJIH.
[IpumeHeHne 37eKTp OMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[IpvuHIMITBI PaIUOCBA3U

U TeneBuieHus. Pagnonokanus.
DJIEKTp OMar HUTHOE 3aTrPs3HEHNE

OKD Y KaIOIIEN CpEBI.

TexHuYecKre yCcTp OMCTBa

Y [P aKTHY E€CKOE TP UMEHEHHUE:
My3bIKaJIbHbIE UHCTP YMEHTHI,
yAbTpa3ByKOBas JUArHOCTHKA

B TEXHUKE W MEIUIMHE, pajap,

U TIp eIoOMJIeHUSs1, UHTEp dhep CHIIUU

1 1udp aKIMKU MEXaHUYECKUX BOJTH.
Hao6ntoaenue cB31 rpOMKOCTH 3BYKa
Y BBICOTHI TOHA C aMIUIUTY0M

Y 4aCTOTOU KoJieOaHuM, 3ByKOBOTO
pe30oHaHca.

HccnenoBanue cBOMCTB

AJIEKTP OMArHUTHBIX BOJIH: OTP a’KEHUE,
p eIOMIJIEHHUE, TOJISIp U3alus,

nudp akiysi, “HTEp hep eHIHS.
N3yueHne yciaoBUil U3ITy4YeHUS
AJIEKTP OMArHUTHBIX BOJIH, B3AUMHOM
opueHTauuu BekTopoB E, B, v

B JIEKTP OMAarHUTHOM BOJIHE.
N3yuenne npumeHenus

AJIEKTP OMATrHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBbsicHEHUE TP UHLIUIIOB JCHCTBUS

U yCIoBUi 0€30TIaCHOTO TP UMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
yJAbTPa3ByKOBOM JUATHOCTUKH

B TEXHUKE U MEIUIMHE, pajapa,
paauonp ueMHHKA, TEJIEBU30Pa,
aHTeHHsbl, Tenedona, CBY-neun.
Pelienrie pacueTHbIX U KaY€CTBEHHBIX
3aJ1a4 C OMOPOIl HA N3YUECHHbBIE 3AKOHBI
Y 3aKOHOMEP HOCTH, OTIMCHIBAIOIIINE
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paauonp UEMHUK, TEIEBU30P,
aHTeHHa, Teneon, CBY-neun

pacnpocTpaHeHHe MEXaHUYECKUX
1 DJICKTP OMAarHUTHBIX BOJTH.
Hcnons3oBanne nHPOP MAIIMOHHBIX
TEXHOJIOTHH JJIs TIOUCKA,

CTp yKTYPHUPOBAHUS, HHTEPIIP CTAIIN

U TIp e7IcTaBIeHusT HH(Op Mauu

P U MOJrOTOBKE COOOIIEHUI

00 MCIOJIb30BaHUHU JJIEKTP OMATrHUTHBIX
BOJIH B TEXHUKE.

Yyactue B TUCKYCCUU

00 PJIEKTP OMarHUTHOM 3arp I3HEHUHU
OKD YIKAIOIIEN CP €/IbI.

Pab6oTa B rpymnmax mpwu IuiaHup OBaHUH,
NP OBEJICHUU U MHTEP I €TAIlNU
pPE3yIAbTaTOB OTBITOB U aHATU3E
JOTIOJTHUTETbHBIX NCTOUHUKOB
nH(pOpMaIUH TT0 TEME

2.3

Onruka

10

['eomeTpuueckas onruka.
[IpsAMoONIMHENHOE pacp OCTP aHEHUE
CBETa B OJHOPOJHOU cpexe. Jlyu
cBera. ToYeUHbIM UCTOYHHUK CBETA.
OtpakeHue cBeTa. 3aKOHbI

oTp axkeHus csera. [locrpoenue
n300p akeHUl B IUIOCKOM 3€pKalle.
[Ipenomnenue cBera. 3aKOHBI

np esiomyieHus: cBeTa. AOCOTIOTHBIN
nokasarens np enomiieHus. [lonnoe

N3yueHune ssBiIeHUsA MOJIHOTO

BHYTP €HHETO OTP AXKEHUS, €70
IIPUMEHEHUS B CBETOBOJIE.

N3yuenue moaenen MUKpP OCKOIIA,
TEJIECKOIIA.

[Tosyuenue criekTpa ¢ MOMOIIBIO

P U3MBI U AUQPP AKIIMOHHOH P EHIETKHU.
N3mep enne nokazaTtess IpenoMIICHAs
CTEKJIA.

UccnenoBanue cBOMCTB U300 a’KeHUI

49



OenepanpHas pabouast mporpamma | Gusuka. 10—11 xmacesl (0a30BbI YPOBEHB)

BHYTp EHHEE OTp a)KECHHUE.
[IpenenpHbIi yTOJI TOJHOTO

BHYTP €EHHETO OTP a)KECHUS.
Hucnepcus cBera. Cl0kKHBIN COCTaB
oenoro ceta. LBer.

CoOuparoiiue u paccenBarouue
nuH3bl. ToHkas nuH3a. DokycHOe
PaCCTOSIHHUE U ONITUYECKAs CUila
TOHKOM JuH3bI. [locTpoeHue

n300p akeHUi B COOMP aroIIux

Y paccenBarolux JuH3ax. Popmyna
TOHKOMW JIMH3BI. Y BEJIMYECHHUE,
JlaBaeMO€ JIMH30M.

[Ipenensl mp UMEHUMOCTH

F€OMETP UYECKOU ONTHKHU.
BonnoBas ontuka. MuTep dep enuus
cBeta. Korep eHTHBIE UCTOYHUKH.
YcnoBus HaOIOACHUS

MaKCUMYMOB 1 MUHHUMYMOB

B UHTEP (pep CHIIMOHHON Kap THHE

OT IBYX CHH(A3HBIX KOTEP EHTHBIX
HMCTOYHUKOB.

Hudpakmus ceera. JludpaknuoHHas
pemierka. YciaoBre HaOTI0ICHUS
IJIaBHBIX MAKCUMYMOB P U A ICHUH
MOHOXP OMaTHYECKOTO CBETA

Ha IU(P aKIUOHHYIO P EIIETKY.

B JIMH3aX.

OOBsicHEHUE TP UHLIUIIOB JCHCTBUS

U YCJIOBHI1 0€3011aCHOTO NP UMEHEHUS
OYKOB, JIYTIbl, (hoTOAMMIapara,

[P OEKLIMOHHOTO alapara,

MUKp OCKOTIa, TENECKOTA, BOJJOKOHHON
ONTUKH, TU(P aAKIIMOHHOH P EIIETKH,
HOJISIPOUJIA.

Pelrenue pacuerHbIx 3a/1a4 C IBHO
3aJlaHHOM (PU3UYECKOU MOJIEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (JOPMYJI T€OMETP HUECKO M
ONTHKH.

[TocTpoenue u onucanue u300p axkeHus,
CO3/1aBa€MOI0 TUIOCKUM 3€pKaJloM,
TOHKOW JIMH30M.

PaccmoTp enne npenenos

IIP UMEHUMOCTH T€OMETPUY ECKOU
ONTHKH.

PacnosnaBanue Gu3MIECKUX SIBIICHUN
B ONBITAX U OKP yKAIOLIEH )KU3HU:
IIP AIMOJIMHEWHOE P aCIP OCTP AHEHUE
CBETa, OTP a’KEHUE, NP EIIOMIICHHE,
uHTEep hep eHIrs, TUdP aKIHs

Y MOJISIp U3alus CBETA, JUCTIEP CUS
CBETA.
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[Tosmstpuzanus ceera.

TexHuyeckne ycrp oMcTBa

Y TP aKTUYECKOE NP UMEHEHHUE:
OuKH, JIymna, (hoToanmapar,

TP OEKIIMOHHBIX AIapar,

MHKD OCKOTI, TEJIECKOTI, BOJIOKOHHAs
ONTHUKA, TU(P AKIIUOHHAS P €IIETKA,
IIOJISIP OU L

N3yuenue ycrnoBuii HaOIIOCHUS
MaKCUMyMOB 1 MUHUMYMOB

B MHTEP (hep CHIIMOHHOM Kap THHE
OT IBYX CHH(A3HBIX KOTep CHTHBIX
HMCTOYHHKOB.

VYcnoBue HaOIIOACHUS TJIAaBHBIX
MaKCUMYMOB TIPH A CHUH
MOHOXPOMaTHYECKOTO CBETa

Ha TU(PpaKIUOHHYIO P CIIETKY .
AHaIn3 ONTHYECKUX SIBJICHUHN

C UCIIOJIb30BaHUEM 3aKOHOB: 3aKOH
P SIMOJIMHEWHOTO P aCTIP OCTP aHEHUS
CBETa, 3aKOHBI OTP a)KEHUS CBETA,
3aKOHBI TP ETOMJICHHS CBETA.
OnrcaHre ONTUYECKUX SBJICHUN

C WCIOJIb30BaHUEM (DH3UYECKUX
BETUYHH: OKYCHOE PaCCTOSTHHE

Y OTITHYECKAs CUJIa JIMH3BI

Hroro no pasneny

Paznen 3. OcHOBBI cIeIMAJILHOM TEOPUM OTHOCUTEIbHOCTH (asnee — CTO)

3.1 | OcHOBBHI ClIELUAILHOM
TEOpUn
OTHOCHUTEJILHOCTH

4

['panunel Ip UIMEHUMOCTH
KJIACCUYECKON MEXaHHKHU.
[Toctynatsl crienualibHOM TEOP MU
OTHOCHUTEJIBHOCTH: UHBAPUAHTHOCTb
MOJYJIsI CKOP OCTH CBETA B BaKyyMe€,
IIP UHIUIT OTHOCUTEIBHOCTH
OUHILITENWHA.

Pemenune kauecTBEHHBIX 3agad

C OIIOP O HA U3YUYEHHBIE MIOCTYJIAThI
CTO.

Hcnonp30BaHne HHPOP MALIMOHHBIX
TEXHOJIOTUH JJ1s IOUCKA,

CTpyKTYpPHUPOBAHUS, UHTEPIIPETALUN
U Tp eicTaBIeHUsS] HHPOP MaIUH
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OTHOCHUTENIBHOCTD
OJHOBPEMEHHOCTH. 3aMEJICHUE
Bp EMEHH U COKP alll€HUE JJIUHBI.
DHeprus U UMITYJIbC

P IS TUBUCTCKOM YaCTHIIBI.
CBs3b Macchl ¢ 3HEpTUEH

Y UMITYJIbCOM P €JISITUBUCTCKOM
YaCTHUIIbl. DHEPTUS MOKOS

P U MOJTOTOBKE COOOIIEHUN
0 TpaHMIaX Mp UMEHUMOCTH

KJIACCUYECKOM MEXaHHUKH U OCHOBAX
CTO

Hroro no pasneny

Paszgea 4. KBantoBasi pusuka

4.1

JIeMEHTHI KBAaHTOBOU
OIITUKH

®ortonbl. Popmyiia Ilimanka cBa3u
AHEpTUU (POTOHA C €ro YaCTOTOM.
DHeprus v UMIyabC GPoToHa.
OTKpbITHE U UCCTIEIOBAHNUE
dhoTorddexra. OnbITHI

A.T'. CtoneroBa. 3aKOHbI
dboTorddekra. YpaBHeHue
OitamrreitHa 11 poTodrddexra.
«Kpacnas rpanuna» dporosddexra.
JlaBnenue cBera. OMbITHI

I1.H. JleGenena.

XUMHUYECKOE IEMCTBUE CBETA.
TexHuyeckne ycrp oMcTBa

U TP aKTUYECKOE NP UMEHEHUE:
dboTornemeHT, GOTOAATUUK,
COJIHEUHas Oatapesi, CBeTO U0/

Hao6mronenue horosddexra

Ha YCTAaHOBKE C IMHKOBOW IUIACTUHOM.
HccnenoBanue 3aKOHOB BHELLTHETO
dboTorddekra.

OOBbsicHEHNE OCHOBHBIX TP UHIIMIIOB
NEUCTBUS TEXHUYECKHUX YCTP OMCTB,
TaKUX Kak: PoTornemMeHT, GOoTOIaTUHK,
COJIHEUHast OaTapesi, CBETOIUO/;

U YCIIOBHI X 0€3011aCHOTO

P UMEHEHUS B TP AKTUUECKOM KU3HU.
Pelrenue pacueTHbIX 3a/1a4 C SIBHO
3aJJaHHOU (PU3UIECKOI MOJIENbIO

C UCMOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (GOpMyJT KBAHTOBOM OINTHKH.
Pelrenue kauecTBEHHBIX 3a/1a4

C OIIOPOU HAa U3yYECHHBIE 3AKOHBI,
3aKOHOMEP HOCTU KBAHTOBOU ONITHKHU.
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Pacno3naBanue (pU3M4ECKUX SIBIECHUIN

B YUEOHBIX OIBITAX:
(doToanexTpuueckuii 3¢p(hext, CBETOBOE
JaBJICHHUE.

OrnucaHue U3y4eHHbIX KBAHTOBBIX
SIBJICHUM U TP OLIECCOB

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: CKOP OCTb AJIEKTP OMarHUTHBIX
BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA,
SHEPTUS U UMITYJIbC OTOHA

4.2

Ctpoenue atoma

Monaenb atoma TomcoHa. OnbITbI
Pesep popaa mo paccesnuro
a-vactull. [LnanerapHast Mmoaenb
aroma. ITocrynater bopa.
N3nyuenue u norioiieHre GoToHOB
IIPH IEPEXO0JI€ aTOMa C OJHOTO
YPOBHsI DHEPTUHU HA Apyrou. Buabl
cnekTpoB. CIIEKTp ypOBHEN SHEPTUN
aToMa BOJOpPOJA.

BosHoBbIE CBOVICTBA yacThll. BosiHbI
ne bpoisa. KopnyckynsipHo-
BOJIHOBOM JyaJIu3M.

CHoHTaHHOE U BBIHYKJEHHOE

W3]y YEHHUE.

TexHuyeckne ycrp oMcTBa

Y [P AKTUYECKOE NP UMEHEHNE:
CHEKTP AJIbHBIA AHAJIN3

N3yuenue moaenu omneita Pesep dop na.
[IpoBeneHue 3xcep UMEHTA

110 HaOJIFOICHUIO IMHEWYATOTO CIIEKTpa.
Onenka a0COTIOTHBIX M OTHOCHUTENTBHBIX
HOTP €LIHOCTEN N3Mep eHU (PU3UIECKIX
BEJIMYUH.

N3yuenue monenu atoma: ToMcoHa,
IJIaHEeTap HOM MOJIETIM aTOMa, MOJIeNTH
atoma bopa.

N3yueHune ciekTpa yp OBHEW SHEP TN
atoma Bojgopoza. O0bsiCHEHHE

IIP MHLIWTIOB JIEUCTBUS U yCIOBUI
0e30macHOTO TP IMCHCHUS

CIEKTP OCKOTIa, J1a3epa, KBAHTOBOTO
KOMIIBIOTEpPA.

Pelienrie kauecTBEHHBIX 33124

C OIIOP O HAa U3YUYCHHBIC 3aKOHBI,
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(crieKTp OCKOII), Jia3ep, KBAHTOBBIM
KOMITBIOTEP

3aKOHOMEPHOCTU U (PU3UUECKUE
aBjeHUs 0 TeMe « CTp OEHUE aTOMay.
Pacno3naBanue pu3nuecKux siBJICHUN
B YUEOHBIX OIBITAX: BO3HUKHOBEHUE
JMHENYATOr0 CHEKTpa U3Jy4YEHUS.
AHaJI3 KBAaHTOBBIX TP OLIECCOB

U ABJICHHU C UCIOJIb30BAHUEM
nocTyJ1aToB bopa

4.3

ATOMHOE S1]Ip O

DKcIep UMEHTBHI, JOKa3bIBAOIIHE
CII0HOCThH CTPOCHUS sAJIpa.
OTKpBITHE paUOAKTUBHOCTH.
Omneitel Pe3ep dpop na

0 OTIP €/IETICHUIO0 COCTaBa
PaAMOaKTUBHOIO N3ITy YCHHSL.
CoiictBa anbda-, Oera-,
ramMmma-u3nydeHus. Bnusiaue
PaAMOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBbI.

OTKp bITHE IIP OTOHA ¥ HEUTP OHA.
Hyxnonnas monens saapa
[eiizen6epra-lBanenko.

3apsa sapa. MaccoBoe 4ncio aapa.
N3oTomBI.

Anbda-pacnan. D1eKTpOHHbIHI

U TIO3UTP OHHBIN OeTa-pacma.
['amMma-n3nydenue. 3aKOH
PaAMOAaKTUBHOTO pacnaja.

N3yueHne 3xcnep UMEHTOB,
JIOKa3bIBAIOIIUX CIOKHOCTh CTP OCHUS
aTOMHOTO spa.

HccnenoBanue Tp €KOB 4aCTULL

(1o ToTOBBIM GoTOTrpaAdUIM).
N3y4denue ssnepHbIX CUL, SIAEPHBIX
peakuuii CHHTE3a U pacnaja,
TEPMOSIAEPHOTO CUHTE3A.

N3y4deHne HyKIIOHHOM MOJIENH Aapa
I'eiizendepra-lBaHeHKO.

OObsicHeHue yCcTp oiicTBa

Y [Ip UMEHEHUSA IO3UMETP A, KaMEP bl
Bunbcona, ssmepHOro peakropa,
aTOMHOY OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJIyYECHHbIE 3HAHMS, B T.4. O 3apsje
¥ MaCCOBOM YHCJI€ A/Ipa.
PacrosnaBanne GU3NIECKUX SBIICHHMA
B Y4EOHBIX OTIBITAX M B OKp y>Karomen
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DHeprus CBA3U HyKJIOHOB B sIAPE.
SlnepHble CUIBI.

JHedekt macchl siapa.

Snepnsbie peakuuu. /lenenue

Y CUHTE3 SIIEP.

S nepnslit peakrop. TepMosiepHbIin
cunTe3. [1po61eMbl U rep CHEeKTUBbBI
AIEpHOW SHEPTETUKHU.
DKOJIOTUYECKUE aCIIEKThI 1EPHON
HHEP TEeTUKHU.

DneMeHTap Hble yacTulibl. OTKp bITHE
IIO3UTP OHA.

MeTto 11 HaOTrOACHUS

Y pErUCTp ALK 3JIEMEHTAP HbIX
YaCTHIL.

dyHAaMEHTAIbHBIE
B3anMOJAeUCTBUA. EMHCTBO
(bU3UIECKON Kap THHBI MHPA.
TexHUYeCcKre yCTp OMCTBA

Y MP AKTUYECKOE NP UMEHEHUE:
JIO3UMETp, Kamepa BuinbcoHa,
SICpHBIN peaKTop, aToMHass bomM0Oa

YKW3HU: ECTECTBEHHAS U UCKYCCTBEHHAS
PaJInOaKTUBHOCT.

Omnmcanye KBaHTOBBIX SIBJICHUM

Y IIP OTIECCOB C UCIIOJIb30BAHUEM
(bU3UYECKUX BEJIMYMH: TIEP U0/
noJiypacnaja, SJHEpTHsi CBA3U aTOMHBIX
saaep, nedekT Macchel sapa.

AHanu3 npoueccoB U SIBJICHUN

C UCMHOJIb30BAaHUEM 3aKOHOB U
MOCTYJIaTOB: 3aKOH COXPaHECHUS

AJIEKTP UUECKOTO 3apsJia, 3aKOH
COXpaHEHUS MaCCOBOTO YHCIIA,
nocryJsiatel bopa, 3akoH
PaAMOaKTUBHOTO pacnajia.

VYyactre B paboTte KpyTJIoro crojia
«DyHIaMEHTAIbHBIE B3aUMOCHUCTBHUS.
EnnncrBo przmueckoil kKap THHBI MUPay.
Hcnons3oBanne nHPOP MAIIMOHHBIX
TEXHOJIOTUM JIJIS TIOMCKA,

CTP YKTYPHUPOBaHUSL, UHTEPIIPETALUN

1 TIp €ICTaBJICHUS MH(GOP MAIHH

P ¥ ITOJATOTOBKE COOOMEHUN

O Mp UMEHEHNH 3aKOHOB KBAHTOBOM
(U3UKHA B TEXHUKE M TEXHOJIOTHSIX,
AKOJIOTUYECKUX acCIleKTax siiep HOM
SHEPTETUKU

Hroro no pasuneny

15
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Pa3zgeu S. D1eMeHTHI AaCTPOHOMUM U ACTPOPUINKH

5.1

DJIEeMEHTBI
acTp OHOMHUU
1 acTp O(PU3UKH

7

DTanbl pa3BUTHUS ACTP OHOMHUH.
[IpukiagHoe 1 MUP OBO33P EHUECKOE
3HAYEHUE aCTP OHOMUHU.

Bup 3Be3inoro neba. Co3pesnus,
SApKHUE 3BE3]1bl, IUNIAHETHI, UX
BUJINMOE JIBIKEHUE.

ConHeuHas cucrema.

Counne. CosiHEUHAst aKTUBHOCTb.
Ncrounnk sHeprun CostHIA U 3BE3 .
3Be3/0bl, UX OCHOBHBIC
xapaxkrepuctuku. /luarpamma
«CHEKTP AJIbHBIN KJIACC —
CBETUMOCTb». 3B€3/bl IJIaBHOM
MOCIEA0BATEIbHOCTH. 3aBUCUMOCTb
«Macca — CBEeTUMOCTbY JIJIsI 3BE3 /1
IJIaBHOM MOCIEN0BATEIbHOCTH.
BryTp eHHee cTp oeHue 3Be3 .
CoBpemeHHbI€ Mp €ACTaBICHUS

O TP OUCX OKIEHUU U BOJTIOLINH
CoJtHIia ¥ 3B€3/1. DTallbl )KU3HA
3BE3].

Mueunsiit [1yTe — Hama ["anmakTuka.

[Tonoxxeune n nmxenne CoirHIa

B ["amaktuke. TUIIBI TAJTaKTHK.
PanunoranakTuku U KBa3aphl.

YepHbI€ ABIPHI B siIpax rajlakTHK.

[TogroroBka cooOmeHuii 00 dTanmax
pa3BUTHUS aCTPOHOMHUH, O TIP UKJIATHOM
1 MHPOBO33p €HUECKOM 3HAUCHUHU
aCTp OHOMHUH, O METOIaX TMOJIYUCHHUS
HAy4YHBIX aCTPpOHOMUYECKUX 3HAHUM,
OTKPBITUSAX B COBP EMEHHOM

aCTp OHOMMUH.

N3yueHne coBp EMEHHBIX

P €/ICTaBIICHUH O TIP OUCX 0K ICHUN

1 3Boronnu COJIHIA U 3BE3/I.
N3ydeHune TUIIOB rajlakTHK,
paauoragaKTHK U KBa3ap OB.
N3yyenune nBmxeHns HEOECHBIX Tell,
ABOJIIOLIMU 3Be3] U BceneHnHo,

TP OTIECCOB, IIP OMCXOJIITNX B 3BE3/1aX,
B 3BE3/IHBIX CHCTEMaX,

B MEKTaJIAKTUYECKOM Cp e,
MaciTaOHOM CTpYKTYyp bl BeeneHHOIH.
OOBbscHenue paciup eHus Beenennoi
Ha OCHOBe 3akoHa Xa0o0ua.
[ToaroroBka kK 00CYXIECHUIO

HEp CIICHHBIX TP 00JIEM acTp OHOMHH.
[IpoBenenue HabIOICHUNA

HEBOOP Y)KEHHBIM TJ1a30M

C UCITOJIb30BAaHUEM KOMITHIOTEP HBIX
TP MUTOKEHUH 15T OTIp € CTICHUS
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Bcenennas. Pacmup enne
Bcenennoii. 3akon Xaboua.
Paz0eranue ranaktuk. Teopus
bosismioro B3psiBa. PennkroBoe
U3JIy4EHUE.

MacmraOHas cTpykTypa
Bcenennoii. Meraranakruka.
Hepeuennsie np 001embl

MOJIOKEHUSI HEOECHBIX 00BEKTOB

Ha KOHKpPETHYIO J1aTy: OCHOBHBIE
co3Be3aus CeBEpHOTO MONymapus

U SIPKHE 3BE3/IBI.

[IpoBeneHue HaOMIOIEHUN B TEIECKOII
Jlynsl, mnaner, Miteunoro IlyTu.
Yyactue B TUCKYCCHH O HEP ELIEHHBIX
npo0jemMax acTp OHOMHH

acTp OHOMUHU
Hroro no pazneny 7
Paznen 6. O000maoniee noBTOpeHune

6.1 | O6ob6matoree 4 OO000IICHNE U CUCTEMAaTH3AITHS YuyacTre B TUCKYCCHH O P 0JIU (PU3UKU

MIOBTOP CHHUE CoJIep KaHMs Pa3eaoB Kypca ¥ aCTPOHOMHH B Pa3JIMIHBIX cepax

«Mexanukay, « MonexyJsipHas
(dbu3uKa U TEp MOIMHAMUKAY,
«DJeKTp oguHaMukay, « Konebanvs
Y BOJIHBD, « OCHOBBI CIIEIMATBHON
TEOP U OTHOCUTEIILHOCTH,
«KBaHTOBas przmKar, « IIEMEHTHI
aCTp OHOMUH U acCTp O (PU3UKI».
Pousib dhusuku u actp oHOMUH

B SKOHOMMYECKOM,
TEXHOJOTUYECKOM, COLMaIbHOM

Y OTUYECKOM cdepax AesITeNbHOCTH
4yeJnoBeKa, poJib U MECTO (PU3UKHU

Y aCTp OHOMHUH B COBP EMEHHOU
HAay4YHOU Kap THHE MUpPa, 3HAUYCHHE

JIESITEILHOCTH Y€JIOBEKA.
IToaroToBKa COOOIIEHUI O MECTE
buznyecKoi Kap THHBI MUPa B PSIAY
COBPEMEHHBIX TP €/ICTABICHUI

0 pUpoOIE.

Brimonnenue ydeOHbIX 3aaHUM,
JEMOHCTP HP YEOLIUX OCBOCHHE
OCHOBHBIX MOHATHH, (PU3UIECKUX
BEJTMYMH 1 3aKOHOB Kypca (pU3uKu
10—11 kmaccoB
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OINHMCATEIIbHOM,

CUCTEMATHU3HP YIOLIEH,
00BSICHUTEITLHOU

Y [P OTHOCTUYECKOM (PyHKIIMIA
dbuznyeckoit Teopum,

poJib (PM3UYECKOU TEOp MU

B ()Op MHp OBaHHH Ip €CTABICHUI

0 (pu3NUECcKOi Kap THHE MUPa, MECTO
($u3NUECKON Kap TUHBI MUpPa

B 00IIIEM P sI1y COBPEMEHHBIX

€CTECTBEHHO-HAaY4YHBIX
TP €JICTABJICHUN O IPUPOJIE

Hroro no pasneny 4
PesepBHOE Bpems
OBHUIEE KOJIMYECTBO 68

YACOB 110 ITPOI'PAMME
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HEPEYEHDb (KOAUPUKATOP) PACHHPEJEJIEHHBIX 110 KJIACCAM
MPOBEPSIEMBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUSA
OCHOBHO! OBPA3OBATEJIbLHOM ITPOIT'PAMMBI CPEJTHETO OBIIIETO
OBPA3OBAHUSA U QJIEMEHTOB COAEPKAHUA 110 ®PUSUKE

B ¢denepanbHbix 1 peruoHaIbHBIX MPOILEAYypax OLEHKH KauecTBa 00pa30oBaHMsS
UCMOJIb3YETCs TIepedeHb (KoaupUKaTOp) pachpeAeieHHbIX M0 KiiaccaM Mp OBEPSEMbIX

TpeOOBaHUMN K

pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BATEIILHOM ITIPOrpaMMBbI

CpemHero o01ero oopa3oBaHus M JIEMEHTOB COJIEp KaHUS 10 (QU3HKE.

10 KJIACC
IIpoBepsieMble TPeOOBaHNS K pe3yJIbTATAM 0CBOCHHMSI OCHOBHOM 00pa30BaTeIbHOM
NPOrpamMMbl
Kon [IpoBepsiembie Mp eIMETHBIE PE3YJIbTaThl OCBOCHUSI OCHOBHOM
P OBEPSEMOIO 00pa3oBaTebHOM NP OTPaMMBbI Cp €IHEr0 00111eT0 00p a30BaAHUS
pe3yJibTarta
10.1 JleMoHCTpUpOBaTh Ha TOpHUMEpPax pPoOJb MU  MECTO  (PUIUKU
B (pOpMUpPOBaHUU COBPEMEHHON HAYUYHOU KapTUHBI MUPA, B P a3BUTHU
COBP €MEHHOM TEXHUKH U TEXHOJIOTUH, B TP AKTUYECKOMU e TEIbHOCTH
Troaen
10.2 Y4uTHIBATH T'p aHULIBI TP UMEHEHUS U3y YEHHBIX (PU3NUECKUX MO/IEIEH:
MaTepHaJibHasg TOYKa, MHEpIMaJIbHAsl CUCTEMA OTCUETa, aOCOJIFOTHO
TBEP 10€ TEJI0, NCaIbHbIN ra3; MOJEIU CTP OCHUS I'a30B, JKUJKOCTEN U
TBEPBIX TE€l, TOUYEUHBIM SJIEKTPHUUECKUN 3apsij — MPHU pPEUICHUH
busnueckux 3aaad
10.3 Pacno3naBarh guanueckue siBaeHUs (MPOLECChl) U OOBICHATh UX HA

OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJSPHO-KUHETUYECKON TEOpUU
CTPOEHMSI  BELIECTBA M DJIEKTPOJUMHAMHUKU:  PAaBHOMEPHOE
U paBHOYCKOPEHHOE Ip SIMOJIMHEIHOE JBUKEHUE, CBOOOIHOE MaieHHe
TEJl, JBWKEHUE IO OKPYKHOCTH, MHEPLUS, B3aUMOJCHCTBUE TEI;
nuddy3us, Op OyHOBCKOE ABUKEHUE, CTP OCHHUE KHUIKOCTEH U TBEPABIX
Ten, HW3MEHEeHHe oObeMa Tela TMpH HarpeBaHWH (OXJIaXKICHHN),
TEIJIOBOE pPaBHOBECHE, WCIApEHUE, KOHACHCAIUSA, IIJIaBJICHUE,
KpUCTAJNIN3AIMS, KWIMEHUE, BIaXXHOCTh BO3/yXa, IIOBBIIICHNAC
JaBJICHUSI Ta3a TP Y €r0 HarpeBaHWH B 3aKP BITOM COCY/I€, CBS3b MEKITY
napaMeTpaMH COCTOSTHUSI Ta3a B W3OMP OIleccax; IEKTP U3alus Tell,
B3aUMO/JICVICTBUE 3aP A10B
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10.4

OnuceiBaTh MEXaHUYECKOE JBIKEHHE, HCHOJIb3Yys (PU3UYECKUE
BEJIMYMHBL: KOOP IMHATA, Iy Th, IIEP EMEILIEHHE, CKOP OCTh, YCKOP €HHE,
Macca Tena, CWia, UMIYJbC Tella, KAHETUYECKash JHEPTIUs,
NOTEHLIMAJIbHAs SHEPTUsl, MexaHudyeckas padora, MexaHUYecKas
MOUIHOCTb; P M OTIMCAHUH IPABUIIBHO TPAKTOBAThH PU3UYECKUI CMBICT
UCMOJIb3YEMbIX BEIMYMH, UX O0O3HAYECHHUS U EAUHUIIbI, HAaXOJUTh
(b op MyJIbL, CBSI3BIBAIOIINE TAHHY IO (PU3UUECKY IO BEIIMUMHY C AP yTUMU
BEJIMYUHAMU

10.5

OnuceIBaTh U3y4EHHBIE TEIIOBHIE CBOWCTBA TEJl U TEILTOBHIE SIBJICHUS,
UCTIOJB3YST (U3UYECKHE BEIMYWHBI: JABIICHUE Ta3a, TeMIIEparypa,
CpEIHSsI KWHETUYeCKasi SHEPTUS XaOTHUECKOTO JABMKEHUST MOJIEKYIL,
CpEIHEKBaAPATUUHAsE CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIIOTHI,
BHYTPEHHSASI JHEpTus, pabora raza, KO3()QUIMEHT MOJE3HOIO
JENCTBUSL  TEIJIOBOTO JBUraTeisi; MNPU OMNHMCAHUU P aBWIHHO
TPaKTOBaTh (DM3MUYECKUI CMBICT UCIOJIb3yEMbIX BEIMYUH, HX
0003HaYeHUs] M EIMHUIBI, HAXOAUTb (POPMYJIBI, CBA3BIBAIOIIME
JAHHY10 (PU3MYECKYI0 BEIMUMHY C Ip YTUMHU BETUUYHHAM

10.6

OnuceiBaTh HM3YyYEHHBIE DJIEKTPUYECKUE CBOWCTBA BEUIECTBA U
AIIEKTPUYECKUE SBJICHHUS (IPOIECChl), HWCIOIb3ys (U3NUECKUe
BEJIMYMHBI:  DJEKTPUYECKUH  3apsifl, DJIEKTPHUYECKOE  TOJIE,
HamnpsKEHHOCTh  TOJsA, IOTEHIHAld, PAa3HOCTb IOTEHUIHAJIOB;
OpU ONWCAHWW TPABWIBHO TPAKTOBaTh (DU3UYECKHM CMBICT
UCMOJIb3YEMbIX BEJIMYMH, UX O00O3HAUYCHUS M EIMHMIIBI; YKa3bIBaTh
(bop MyJIbI, CBSI3BIBAIONIME JAaHHY 0 (PU3UUECKYIO BETUIUHY C AP yTUMH
BEJTMYUHAMU

10.7

aHaIM3UPOBaTh (PU3MYECKUE TPOIECCHl W  SIBJICHUS, HCIOJIB3YS
(bu3UYecKre 3aKOHBI 1 TP MHITHITBL: 3aKOH BCEMHP HOT'O TATOTEeHUS, I, 11
n Il 3axkonsl Hpr0TOHA, 3aKOH COXPaHEHHSI MEXAHUYECKOW SHEPTHH,
3aKOH COXP aHEHHUsI UMITYJIbCA, [P MHILIMI CYTIEP NO3ULIMU CUIT, TIP MHLIMII
PABHOIpPABUS HMHEPIMAJIBHBIX CHCTEM OTCUETAa; MOJIEKYJISIPHO-
KUHETUYECKYI0 TEOPUIO CTP OEHUS BEIIIECTBA, T'A30BbIE 3aKOHBI, CBS3b
CpEIHEN KUHETHUYECKOW AHEPTUM TEIUIOBOTO JBUXKEHUS MOJIEKYH C
a0COTIOTHOM TeMIIepaTypou, Mep BbIi 3aKOH TEP MOTMHAMHKH; 3aKOH
COXpaHEHMUsI BJEKTPHUYECKOro 3apsja, 3akoH KylloHa; mpu 3ToM
pa3inyaTh CI10BECHYI0 (hOpPMYJIMPOBKY 3aKOHA, €M0 MaTEMAaTH4ECKOEe
BBIp @)KE€HHE U yCI0BUs (TpaHUIlbl, 00J1aCTH) P UMEHUMOCTH

10.8

OOBSACHATP OCHOBHBIEC MPHHIMIIBI JEHCTBUS MalluH, IpUOOPOB U
TEXHUYECKUX YCTPOMWCTB; pa3iuyaTh YCIOBUA UX OE30IMacHOro
WCIIOJIb30BAHUs B IOBCEAHEBHOM KU3HU
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10.9

BBITIONTHATE SKCIEp UMEHTHI IO UCCIEOBAHUIO (PU3UIECKUX SIBICHUIMA
U TP OIIECCOB C MCIIOTB30BAHUEM TP SIMBIX M KOCBEHHBIX HW3MEp CHHUIL;
npu 3ToM (HopMyJIMpoBaTh MpodieMy (3aJady) U TUIIOTE3Y Y4eOHOro
IKCIIEpUMEHTa, COOMpaTh  yCTAHOBKY W3  IPEMJIOKEHHOTO
000opynoBaHUs, TP OBOAUTH OMBIT U (HOPMYIUPOBATH BHIBOIBI

10.10

OCYH.[GCTBJ'ISITB npsIMBIC W KOCBCHHBLIC HU3MCPCHUA (I)I/ISI/ILIGCKI/IX
BCIIMYHMH, IIPHU 3TOM BBI6I/Ip aTh ONTHUMAJILHBIA CIIOCOO HU3MCP CHUA
M UCITIOJIBb30BaTh U3BCCTHBIC MCTO JAbI OICHKHU HOI’pCHIHOCTCﬁ HU3MEP CHUI

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAY (PU3WYECKUMHU BETUIHMHAMH C
MCIOJIb30BaHUEM MPSAMBIX U3MEPEHUM; MPU 3TOM KOHCTP YUPOBAaTh
YCTAaHOBKY, (DMKCHpOBAaTh PeE3YyJbTaThl TOJYYECHHON 3aBHCHMOCTU
(M3UYECKUX BETUYHH B BUJI€ TaOJIUII ¥ TP a(PUKOB, AETATh BEIBOJIBI T10
pe3yJibTaTaM UCCIIeIOBaHUS

10.12

CoOntonare mnpaBwia 0Oe€30MacHOTO TpyAa TPU  IPOBEACHUM
UCCIIEJOBaHUM B paMKax y4yeOHOTO OJKCIEpUMEHTa, Y4eOHO-
UCCIIEI0BATENbCKON U TP OEKTHOU JESITENBHOCTH C UCIOJIb30BaHUEM
U3MEP UTENIbHBIX YCTPOUCTB U 1a00paTOpHOr0 000p yI0BAHUS

10.13

Pemmate pacuerHsie 3a7ja4u C SIBHO 3aJIaHHON (PU3UUECKON MO/IEIBIO,
UCTIOJIB3YS (PU3WYECKHE 3aKOHBI U TMPUHIUIBI, HA OCHOBE aHaJM3a
yCIIOBHSI 3aJjauyd BbIOMpaTh (U3UYECKYI0 MOJENb, BBIAETSTH
bu3nyeckre BeNUYUHBI U (POPMyJIbI, HEOOXOAUMBIE 1JIS €€ P eIl EeHus,
P OBOJIUTH PACUEThI M OIIEHUBATH P €ATHHOCTh MOJYUYCHHOTO 3HAYCHHIS
(M3UIECKON BEITMIUHBI

10.14

Pemlate  KayecTBEHHbIE  3a/la4W:  BBICTPAMBATh  JIOTUYECKU
HENP OTHBOPEYUBYIO LIEMTOYKY PACCYKIECHUM C OMOP OM HA U3YYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (DU3UYECKUE SBICHUS

10.15

Hcnonp30BaTh MNpuU pelIeHHMH Y4YeOHBIX 3a7ady  COBPEMEHHbIC
MH(GOPMAIMOHHBIE TEXHOJIOTUU ISl TOUCKA, CTPYKTYpPHUPOBaHUS,
MHTEpIPETAlUU U TP EICTaBIECHUsI yUeOHOU U Hay4HO -MTOMYJISIPHON
uH(bOpMaluK, OTYYECHHON U3 pa3IMYHbIX HCTOUHUKOB; KP UTHUECKU
aHaJIU3UPOBATh MOJTYyYaEMYI0 HHPOPMaALUIO

10.16

[IpuBOIUTH TpUMEPHI BKIIAJA POCCUNCKUX U 3apYOSKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, 0OBSICHEHUE TP OLIECCOB OKP YKAIOIIErO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJOTUI

10.17

Hcnonp30BaTh TEOP €TUUECKAE 3HAHKS TI0 (DU3UKE B TIOBCEIHEBHOU
KU3HU JUIS 00ecniedeHus 0€30T1aCHOCTH P M 0OpaIlleHNH C TP HOOpaMHU
U TCXHWYECKUMH YCTPOMCTBAMH, JUISI COXPAHCHHS 3J0POBBS
U COONIONCHUS HOPM DKOJIOTHYECKOTO MOBEACHUS B OKP YIKaroIien
cpene
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10.18

PaboTaTh B rpymnme ¢ BHIIOJIHEHUEM P a3JIMUHBIX COIMATIBHBIX P OJIEH,
IUIAHUPOBaTh paboOTy TpyNnbl, pPaUUOHAILHO PAaCHPEILTh
00s13aHHOCTU M IUJIAHUPOBATh JAESITEIbHOCTh B HECTaHAAP THHIX
CUTyalUsX, aJ€KBATHO OLIEHMBATH BKJIAJl Ka)XJOr'0 W3 YYACTHUKOB
IPYIIIbI B PEILIEHUE paccMaTp MUBaeMOU Ip 00JIeMBbI

IIpoBepsieMbie 3J1eMEHTHI COAEePKAHUA

Kon
paszaena

Kon
TP OBEPSIEMOTO
JJIEMEHTA

[Ip oBepsieMble AIIEMEHTHI COAEP )KAHUS

OU3NKA 1 METOIbI HAYUHOI'O ITO3HAHU A

1.1

dusnka — HayKa o npuponae. HayuHpie METOAbI TO3HAHUA
OKpykatouiero Mupa. Posib 3KkCcniepuMeHTa U TEOPUH B
P O11eCCe MO3HAHUS MPUP OJIbI. DKCIEP UMEHT B (PHU3UKE

1.2

MonaenupoBanue (U3UYICCKUX SBICHUA M IIPOIECCOB.
Hayunbie runore3pl. @U3UUECKHE 3aKOHBI U TEOPHHU.
['panuiel  OPUMEHUMOCTH  (PU3MYECKHUX  3aKOHOB.
[lpunnun cootBercTBUs. Poib U Mecto  (PU3HUKH
B (h)Op MUPOBAHUM COBPEMEHHON HAyYHON KapTUHBI MUPA,
B MP AKTUYECKOU IESITENbHOCTH JIFOIEN

MEXAHUKA

2.1

KNHEMATHUKA

2.1.1

MexaHnnueckoe JIBUKEHUE. OTHOCHUTENILHOCTb
MEXaHU4ecKoro  JABwkeHusa.  Cucrema  oTcyeTa.
Tpaekropus

2.1.2

[lepemenienue,  ckopocTb  (CpemHsii  CKOpOCT®,
MTHOBEHHAsi CKOPOCTb) U YCKOPEHHUE MaTepMalbHOM
TOYKH, HMX MPOEKIHMH HA OCH CHUCTEMBI KOOPIAMHAT.
CnoxeHue rnep eMeleHU U CI10KEHUE CKOP OCTeM

2.1.3

PaBHOMEpHOE M PABHOYCKOPEHHOE [P IMOJIMHEHHOE
newkenue. I'paduku 3aBUCUMOCTH KOOPIUHAT, CKOPOCTH,
YCKOp €HUS, ITyTH U TE€P EMEIIEHUS MATEP NATBHON TOUKU
OT BpEMEHU

2.14

CBoOonHoe najzieHne. Y CcKop eHre CBOOOJHOTO Ma eHuUs

2.1.5

KpuBonuneninoe nBwxenne. PaBHOMEpHOE JIBUKEHHE
MaTepHUaJIbHOM TOYKM 10 OKPYXHOCTH. YTJOBas
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CKOPOCTb, JIMHEHMHAs CKOpocTh. llepuom m wyacrora.
L{eHTp OCTp EMUTENBHOE YCKOP EHHE

2.1.6

TexHuueckne yCTpOWCTBA: CHOUAOMETP, JBHKECHHUE
CHapsiJIOB, LIEMTHBIE U PEMEHHBIE TIEp €1aUn

2.1.7

[Ipaktuueckue paboTel. M3mepeHue MrHOBEHHOMH
ckopocrtu. MccnenoBanue COOTHOLIEHUS MEXAY Ty TSMU,
MPOMACHHBIMU TEJIOM 3a IOCIENOBATEIbHBIEC paBHbIC
TP OMEXKY TKH Bp EMEHU TP U P AaBHOYCKOPEHHOM JIBUKEHUH
C HAYaJIbHOM CKOPOCTBIO, PaBHOM HyJt0. M3yueHue
JBW)KCHMSI IIAPUKA B BA3KOM KUAKOCTU. H3ydeHue
JBUKEHUS Tella, Op OLIEHHOTO FOP U30HTAJIbHO

2.2

JANHAMUKA

2.2.1

I[Tpunumun otHocurenbHOCTU [amunes. IlepBwi 3aKkoH
Hrrorona. Hep imaibHbIE CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHImn cynep no3uium cui

2.2.3

Bropoii 3akon HplooToHa mjisi MaTepuaibHOM TOYKU B
uHepanbHo cucrteme otcuera (MCO). Tperuii 3akoH
HpbroToHa 1151 MaTep UaJIbHBIX TOYEK

224

3akoH BCCMHUPHOTO TATOTCHMUA. Cuna TsKecTH. HepBa;I
KOCMHYECCKasa CKOPOCThb. Bec Tena

2.2.5

Cwuina ynpyrocru. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe tpenne. Cuia TpeHUSI CKOJIbXKEHHUS
u cuna tpeHus mnokosi. Kosddumment tpenus. Cuna
COTIP OTUBJICHUSI TIPU JIBUOKCHUM TEJ1a B )KUJIKOCTH WIIU T'a3e

2.2.7

bHOC M Bp alllaTCJIbHOC ABMIKCHUC a0COJIIOTHO

2.2.8

MOMEHT cuibl OTHOCUTENIBLHO Ocu Bpamenus. [lneuo
cuiibl. YCloBuUsl paBHOBecusi TBepAoro tena B 1CO

2.2.9

TexHnueckne YCTpOWCTBA: TOJAIIMIIHUKA, JIBUKEHUE
VCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[IpakTuueckue paboThl. M3yuenue nBrkeHus: Opycka 1o
HAKJIOHHOM INTOCKOCTH II0J1 ICHCTBUEM HECKOJIBKHX CHIL
HccnenoBanne 3aBUCHMOCTH CHJT YTIPYTOCTH, BOSHUKAFOIIINX
B JneopMupyeMoi IPYyKHHE U pE3UHOBOM 00pasIie, OT
BenTWYMHBl WX naedopmarmu. MccmemoBaHnue yCaoOBUMA
pPaBHOBECHS TBEP OO Tejla, UMEIOIIEr0 OCh Bp allleHUs
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2.3 3AKOHbBI COXPAHEHUA B MEXAHUKE
2.3.1 Nmnyibc MaTep nanbHOU TOYKH, CHCTEMBI MaTEP HaIbHBIX
To4yeK. IMITyIbC CHIIBI U U3MEHEHHE UMITYJIbCa TENa
2.3.2 3akoH coxpaHeHuss mmmysibca B HMCO. PeakTuBHOE
JIBOKEHHE
2.3.3 PaGoTa cuibl
234 MOIIHOCTD CHJIBI
235 Kunernueckas sHepTrus MaTep MaJIbHOM TOUKHU. Teopema
O KMHETUYECKOW DHEPTUH
2.3.6 [TorenmmansHast sHeprus. I[loTeHIMaNbHAsT >HEPTUSA
yIpyro aegopMupoBaHHOW npykuHbl. [loTeHIManbHas
SHEPTH Tejla BOJIU3H MOBEP XHOCTH 3eMIIU
2.3.7 [ToTeHimanpHple W HeNmOTeHNHMaNbHBIE CHiIbl. CBS3b
paboThl HENOTEHUHMANbHBIX CHJI C H3MEHEHHEM
MEXaHUYECKOM IHEP TUU CUCTEMBI TEJ. 3AKOH COX P aHEHHS
MEXaHUYECKON SHEP TN
2.3.8 Yrpyrue u Heyp yrue CTOJIKHOBEHUS
2.3.9 TexHUYEeCKUe yCTpOMCTBA: JIBUKEHUE PAKET, BOJIOMET,
KOIIEP, NP Y>KUHHBIN [TUCTOJIET
2.3.10 [Ipaktuueckue paboThl. U3yueHue cBsi3u CKOpOCTE Ten
npu Heynpyrom ynape. MccinenoBanue cBsi3u pabdoThI
CWJIBbI C ©3MEHEHHEM MEXAHUYECKOW 3HEPTHUH Tella
3 MOJIEKVYIJIAPHAA ®U3NKA U TEPMOJMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH

3.1.1 OCHOBHBIE TIOJIOXKEHUSI  MOJIEKYJISAPHO-KUHETHY €CKOM
teopun. bpoyHoBckoe aBwkenue. Juddysusa. Xapakrep
JBUKEHUS U B3aUMOJICUCTBUS YaCTHUI BEU[ECTBA

3.1.2 Mopaenu cTpoeHusi ra3oB, KUIKOCTENM W TBEPJIBIX TE
1 00bsICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE 3TUX MOJIEJIer

3.1.3 Macca monekyis. KosmuectBo BemectBa. IlocrosiHHas
ABoraapo

3.1.4 TemnoBoe paBHOBecue. TemmepaTypa U ee U3MEpEHHUE.
IIxana remneparyp Llenbcus

3.1.5 Mopnene wuaeanpHOoro rasza. (OCHOBHOE ypaBHEHHE

MOJICKYJISIPHO -KUHETUYECKOM TCOPHUHU UACATBHOI'O I'a3da
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3.1.6

AOcoisitoTHast ~ TeMmepatypa Kak ~Mepa  CpeaHed
KHHETUYECKOW 3HEPTUU TEIUIOBOrO JIBUKEHUS YaCTHII
raza. [llkana remnepatyp KenbBuna

3.1.7

VYpaBuenue Knanelipona— MenneneeBa. 3akoH /[anbToHa,

3.1.8

l'a3oBeie 3akoHBI. M30mporecchl B UACAIBHOM Tase C
MOCTOSTHHBIM ~ KOJIMYECTBOM  BEILIECTBA:  M30TEpPMA,
nu3oxopa, uzobapa

3.1.9

TexHuuyeckue ycTp oicTBa: TepMoMeTp, 6apomerp

3.1.10

[Ipaktuueckue pabotel. M3MepeHue Maccbl BO3/yXa B
KJIACCHOM KOMHarte. MccienqoBanue 3aBUCUMOCTH MEXITY
rnapaMeTpamu COCTOSIHUSL pa3p €KEHHOTO Tra3a

3.2

OCHOBbBI TEPMOJMHAMUNKN

3.2.1

TepMonuHamuyeckass cucrema. BHYTpEHHSs JSHEpIUs
TEp MOJIUHAMHUYECKOM CUCTEMBI U CTIOCOOBI €6  M3MEHEHHUS

322

KonnuectBo Temnotel u paborta. BHyTpeHHss1 sHEpTus|
OJIHOATOMHOTO H/I€aJIbHOTO Ta3a

3.2.3

Buapl temonepenayuu: TEIIONP OBOAHOCTh, KOHBEKIIHS,
M3JTy4YEHUE. TemnoeMKoCThb Tena. VnenbHas
TEMJI0EMKOCTh BelecTBa. Pacuer KoJMyecTBa TEIJIOTHI
P Y TEIUIOTEp €1aue

324

IIepBbI1ii 3aKOH TepMoauHaMUKU. [IpuMeHeHne niep BOro
3aKOHa TepMOJMHAMUKH K n3oImpoueccam. ['paduueckas
UHTEpIpeTanus paboThl ra3a

3.2.5

TemmoBble MamuHbl. [[puHUOKNBI AEUCTBUS TEIIOBBIX
MaruH. [Tp eoOpa3oBaHusi SHEPTUH B TEIIIOBBIX MAIIIMHAX.
Koaddunment mnonesnoro aeiicrBust (manee — KIIJI)
terioBor Mamusbl. [{ukn Kapuao u ero KITJ]

3.2.6

Btopoit 3akon TtepmoauHamuku. HeoOpatumocts
IpOLECCOB B Ipupone. TerioBele  JBUraTemM.
DKO0JIOTHYECKUE TIP 00JIEMbI TETITOHEP FETUKU

3.2.7

TexHU4ecKne yCTpOMCTBA: JBUIaTelb BHYTPEHHEIO
CropaHusi, ObITOBOM X0J10AUIbHUK, KOHTULIMOHED

3.2.8

[Ipaktuueckue  pabotel.  M3mepenue  yaenbHOU
TEIUI0OEMKOCTH
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3.3 ATPET'ATHBIE COCTOAHU A BEIHECTBA. ®A30BbBIE ITEPEXO/Ib]

3.3.1 [TapooOpa3oBanne wu KOHHAeHcarus. lcmapenwe u
KAMIEHUE.  YJenbHas  TeioTa  MHapooOpa3OBaHMS.
3aBUCUMOCTh TEMIEPATYPbl KUMEHUS OT JaBJICHHUS

3.3.2 AOcodI0THAsT U OTHOCUTENIbHASA BIIAXKHOCTh BO3/IyXa.
Haceplimennsiit map

333 Teepnoe teno. Kpucranmmueckue u amop Hble Tena.
AHM30Tp ONKs CBOKWCTB Kp UCTAJIIOB. JKHIKME Kp UCTAJLIBL.
CoBpemMeHHbIE MaTEP HATTBI

334 [lnaBnenne u KpucCTaUIM3alMs. YJeabHas TeIIoTa
wiapnenus. Cyonumanus

335 YpaBHEeHHE TEIIOBOr0 OagaHca

3.3.6 TexHrnyeckne yCTpOWCTBA: TUTPOMETP M TICHXP OMEIP,
KaJIOpDUMETP, TEXHOJIOTUM TMOJYUYEHHS] COBPEMEHHBIX
MaTepuajoB, B TOM  4YHUCIE  HaHOMAaTEpHaJIOB,
Y HAHOTEXHOJIOTUHU

3.3.7 [Ipaktuueckue padoTsl. I3Mep eHre BiIaKHOCTH BO31yXa)

4 SJIEKTPOAUHAMUKA
4.1 DJIEKTPOCTATUKA

4.1.1 Onektpuzanust Tel. DJEKTpudeckul 3apsa. J[Ba Buma
AIIEKTP MUECKUX 3aPS/I0B

4.1.2 IIp OBOAHMKY, TUIEKTPUKU U MOJIYIIP OBOJHUKHU

4.1.3 3aKOH COXpaHEHUS AIEKTP UIECKOTO 3apsiia

4.1.4 BzaunmoperictBue 3ap sinoB. 3akoH Kynona

4.1.5 nyeckoe noJie. Hamp sskeHHOCTh 3JE€KTP MYECKOTO

uiuu. JInHuu Hanp sSHKEHHOCTH

4.1.6 PaGorta cunm snektpocratuyeckoro moJis. Iloreniumart.
Pa3HocTh moTEHIINAIOB

4.1.7 I[IpoBOAHUKM W  JOMDJIEKTPUKA B ITOCTOSIHHOM
AIIEKTp MYeCKOM noJie. [usrnekTpuueckas npOHUIAEMOCTh

4.1.8 OnekrpoeMkoctb.  KoHzmeHcaTop.  DJIEKTp 0EMKOCTh

IUIOCKOTO  KOHJEHCaTopa. ODHEPTHUS  3apsHKESHHOTO
KOHJICHCaTOpa
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4.1.9 TexHUYEeCKHUe YyCTpOMCTBA: JIEKTPOCKOIM, AJIEKTP OMEID,
AJIEKTP OCTATHYECKAS 3allNTa, 3a3eMJICHHE
AIEKTP OIPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYHHBIN
IIp UHTEP
4.1.10 [Ipaktuueckue paboThl. M3MepeHue 37IeKTpOoeMKOCTU
KOHJIEHCATOpa
4.2 [TOCTOAHHBIN SJIEKTPMYECKHNHA TOK.
TOKU B PA3JIMYHBIX CPEJAX
4.2.1 YcioBus CyecTBOBaHUS OCTOSIHHOTO AJIEKTP MYECKOTO
Toka. Mcrounuku Toka. Cuia Toka. [locTossHHBIN TOK
4.2.2 Hanpsoxenue. 3akon Oma u1s yyacrka nenu
423 DJIEKTPUYECKOE CONIPOTUBIIEHHE. Y AETBHOE COTPOTUBIIEHUE
BEIECTBA
42.4 [TocnenoBaTenbHOE, nap ajajieabHOE, CMEIIaHHOE
COEJIMHEHHE TP OBOJHUKOB
4.2.5 Pa6oTa anektpudeckoro Toka. 3akoH [[xoymnsa — Jlenma
4.2.6 MOIIIHOCTB AIEKTP UIECKOTO TOKA
4.2.7 anekTpoaBwxkymas cuna (nanee — 3J1C) u BHyTp eHHee
COIIP OTUBJICHUE UCTOYHHKA TOKa. 3akoH OMa J1J1s1 IOJTHOM
(3aMKHYTOM) 2JIeKTp nuecKo i 1enu. KopoTrkoe 3aMbIKaHue
4.2.8 DJIeKTpOHHAsT MOPOBOJAUMOCTh TBEPJbIX  METAJLIOB.
3aBUCUMOCTh COMTPOTUBJICHUS METAJIOB OT TEMIIEPATYPHL
CBepXnp 0BOAUMOCTD
4.2.9 DJIEKTp HYECKUM TOK B BaKyyme. CBONCTBA 3JIEKTP OHHBIX
My4YKOB
4.2.10 [TonynpoBoguuku.  CoOCTBEHHass W NpUMeECcHas
IpPOBOJMMOCTh  MOJyNpoBoAHUKOB. CBoiictBa p-n
nepexoaa. [lomynpoBoAHUKOBBIE TP UOOP bI
4.2.11 DIIEKTp HUECKUI TOK B JJIEKTP OJIUTAX.
DJIEKTP OJTUTHYECKAS TUCCOLMALIUSI. DIIEKTP OJIU3
42.12 Onekrpuyeckuii Tok B razax. (CaMOCTOATEIbHBIN

W HECaMOCTOSTENIbHBIM pa3psa. Pa3audHble THUIIBI
CaMOCTOSITENBHOTO pa3zpsana. Mosnusd. [1nazma
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4.2.13

TexHU4ecKkne yCTpOMCTBA: aMmIlEpMETP, BOJBTMEID,
peocrar, WCTOYHUKHM TOKA, OJJIEKTPOHAIPEBATEIIbHBIE
p UOOPBIL, IIEKTP OOCBETUTENbHBIE TP UOOPHI, TEP MOMETP
COIIPOTHUBIIEHUS, BAKyyMHBIM  JUOA,  TEPMHUCTOPHI
U (GOTOpPE3UCTOPHI,  MOJYNPOBOJHUKOBBIA  JTHOJ,
raJibBaHUKa

4.2.14

[Ipaktnueckue paboTel. M3ydeHwe  CMEIIaHHOTO
COCIMHEHHUS PE3UCTOPOB.

N3mepenne DJIC HCTOYHMKA TOKAa M €r0 BHYTPEHHEIO
conpotuBieHus. Habmnronenne snextp onusza
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IIpoBepsieMble TPeOOBaHNS K pe3yJIbTATAM 0CBOEHHSI 0OCHOBHOI 00pa30BaTe/IbHOM

NPOrpamMMbl

Kon
1P OBEPSEMOT0
pe3ynbTaTa

[IpoBepsiemMbIe Ip €IMETHBIC P Ee3yJIbTaThl OCBOCHUS OCHOBHOM
o0pa3oBaTebHOM P OTPaMMBI Cp eTHEro oo1iero oopa3oBaHus

I1.1

JleMoHCTpUpOBaTh Ha TpHUMEpax poOJb M MECTO  (PUIUKU
B (popMUpOBaHUU COBPEMEHHON HAYUYHOUN KapTUHBI MUPA, B P a3BUTHU
COBpP EMEHHOM TEXHUKH U TEXHOJIOTHM, B [P AKTUYECKOU IEITENBHOCTH
J10J1eH, IeTOCTHOCTh U €IMHCTBO (PM3NYECKON Kap TUHBI MUpa

11.2

Y4YuThIBaTH TP aHUIIBI TPUMEHEHHSI U3YUEHHBIX (PU3UUIECKUX MOIETICH:
TOYEYHBIN NIEKTP UIECKUH 3aP 1, sIAEp Hast MOJENb aTOMA, HY KIIOHHAS
MOJIeJIb aTOMHOTO s/ipa MpHU peuieHn: PrU3nuecKux 3aaad

11.3

Pacno3naBare puzndeckue sBieHus (TP OIECChl) U OOBSICHITh UX HA
OCHOBE 3aKOHOB OJJICKTPOJWHAMUKA W KBAaHTOBOW (PU3UKHU:
AJIEKTpHUYECKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MAarHUTHO€  JICMCTBHUS ~ TOKAa,  B3aUMOJIEUCTBUE  MArHUTOB,
ANIEKTPOMArHUTHAsE WHIYKIUS, JACHCTBUE MArHUTHOTO TMOJIS HA
MPOBOJHUK C TOKOM M JBWXKYIIUWCS 3apsiji, dJIEKTPOMarHUTHbIE
KoJIeOaHUsT W BOJIHBI, MPSMOJIMHEHHOE PacCIpOCTPAHEHUE CBETA,
OTp a>KECHHUE, IIp €JIOMJIEHUE, uHTep hep eHuus, nudp akyst
U TIOJISIp M3a1IMsI CBETA, TUCTIEP CUsl CBETa, OTORITIEKTp MuecKui 3(hpext
(poTorddext), cBeToBOE MaBiIE€HHE, BO3HHUKHOBEHHE JTUHEWYATOTO
CIIGKTpa aToMa BOJOPOJA, €CTECTBEHHAass U  HCKYCCTBEHHAs
PaaMOaKTUBHOCTD

11.4

OnuceiBaTh W3yYCHHBIE CBOWCTBA BEIIECTBA  (DJIEKTP MUECKHE,
MarHUTHBIE, ONTUYECKHE, TIEKTP MIECKY IO TP OBOUMOCTD P a3JIMIHBIX
Cped) W DIEKTPOMAarHUTHBIC SBIEHHUS (MIPOILIECChI), HCIOIB3YS
dbusznueckrue BETUYWHBI: DIEKTPUYECKHM 3apsil, CHia TOKa,
AIIEKTPUYECKOE HANPSDKEHHE, OJIEKTPHUUECKOE COMP OTUBIICHHUE,
pasHocTh oTeHnuanos, JJ]C, paboTta Toka, HHAYKIUS MAarHATHOTO
noyisi, cuina Awmmepa, cuwia JlopeHia, MHIYKTUBHOCTh KaTyIIIKH,
SHEPTHS IIEKTP UIECKOTO M MATHUTHOTO TMOJIEH, MEPUO U 4acToTa
KoJieOaHuM B KOJ1e0aTeIbHOM KOHTYPE, 3aps/I U CHJIa TOKA B TP OT[ECCe
TapMOHHUYECKUX  DJIGKTPOMArHUTHBIX  KojebaHu#,  (POKyCHOE
PacCCTOSTHHE M ONTHUYECKAas CHJIa JIMH3BI; MPU OMUCAHUU TIP ABUJIHHO
TpakTOBaTh (PU3UYECKUI CMBICT HCIOJIB3YEMBIX BEIWYHMH, HUX
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0003HauYCHUA M EAUHUIIBI, YKa3biBaTh (POPMYIIbI, CBSI3BIBAIOLIME
JAHHYIO (PM3UYECKYI0 BEIMUMHY C APYTUMU BETUYMHAMHU

11.5

OnuceIBaTh U3y4YECHHBIE KBAHTOBBIE SIBICHUS U TIP OLIECCHI, UCIIOJIB3YS
¢u3nyecKre BEIMYUHBI: CKOPOCTb 3JIEKTP OMarHUTHBIX BOJIH, JJIMHA
BOJIHBl M YacTOTa CBETa, DHEPTUsS M HUMITYJIbC (DOTOHA, MEPHON
noJiypacnazaa, JHEpTHs CBSA3M ATOMHBIX SJ€p; NPHU ONHCAHUU
[P aBUJIBHO TPAKTOBATH (PU3UUECKUI CMBICI UCIIOJIb3yEMbIX BEIHYNH,
uX 0003HAYCHHS W EIMHHUIIbI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JAHHY10 (PU3UYECKYI0 BEIMYMHY C JIP YTUMU BETUYUHAMU, BBIYUCIISTH
3HaYeHUE PU3NYECKON BETUUNHBI

11.6

AHanu3upoBaTh (U3UYECKHE NPOLECCHI M SIBICHUSA, HCIOJIB3Ys
du3nyeckre 3aKOHBl M NPUHIMIB: 3akOH Owma, 3aKOHBI
MOCJIEIOBATENIBHOTO U TNapajuieIbHOTO COEIMHEHUs TP OBOIHHUKOB,
3aKkoH Jl)xoyns — JIeHua, 3aK0H 3JIEKTP OMAarHUTHOM MHAY KLU, 3aKOH
P SIMOJIMHEHHOTO p aCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAaKEHUSI CBETA,
3aKOHBl ~ TPEJIOMJICHHST  CBeTa, ypaBHEHHE OWHIITEHHA IS
doTorddekra, 3aKOH COXpAHEHHUS DSHEPTHH, 3aKOH COX]PaHCHHS
UMITyJIbCA, 3aKOH COXPAaHEHHUs DJIEKTPUYECKOTO 3apsja, 3aKoH
COXpaHEHUsI MaccoBOro 4Yucia, nmnocrtyiatel bopa, 3akoH
paaMoOaKTUBHOIO pacmnaja, MNpU OSTOM pasjinyaTh CIOBECHYIO
GbopMyJIUPOBKY 3aKOHA, €0 MATEMATHUECKOE BBIP AKEHUE U Y CTIOBUS
(rpanuIel, 00JaCTH) P UMEHUMOCTH

11.7

OnpenensTe HaNIpaBJE€HWE BEKTOpAa WHIYKIUM MArHUTHOTO MOJIS
P OBOJIHUKA C TOKOM, CHJIbI AMIiepa 1 cuiibl JIop eHiia

11.8

CTpouTh W OMNHWCHIBaTH H300paXEHUE, CO3JaBA€MOC IUIOCKUM
3e€pKajaoM, TOHKOM JTUH30H1

11.9

BBIMOTHATH SKCIIEp UMEHTHI TI0 UCCIIETOBAHNIO (U3UUECKUX SBICHHUN
U TMPOIECCOB C UCMOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEpP CHUIA;
npu 3ToM (hopMyIHUpoBaTh MpoodemMy (3a/1a4y) U TUIOTE3Y YUEOHOTO
DKCIIEpUMEHTa,  CcOOUpaTh  yCTAHOBKY U3  MpPEAI0KEHHOTO
000pyIOBaHUs, IPOBOJUTH ONBIT U (POPMYJIUPOBATH BHIBOIBI

11.10

OcyuiecTBAATh NPsSIMbIE U KOCBEHHBIE H3MEpEHUs (DU3UUECKUX
BEJIMYMH, TPU ITOM BBIOMPATh ONTUMAJbHBIN CIOCOO H3MEp CHUS
M UCIOJIb30BAaThb M3BECTHBIC METOJIbl OLIEHKW MOT'PEIIHOCTEN
W3MEP CHUU

I1.11

HccnenoBaTh 3aBUCUMOCTH PU3NYECKUX BEITMUHH C UCHOJIb30BAHUEM
MPSAMBIX H3MEPEHHUM; IIPU ITOM KOHCTPYHPOBATH YCTAHOBKY,

70



OdenepanpHas pabouas nporpamma | Gusuka. 10—11 kmaccer (6a30BbI yPOBEHB)

(bUKCUpOBaTh PE3YJBTATHl MOJTYYEHHONW 3aBUCHUMOCTH (DU3UUIECKUX
BEJIMYMH B BUJIE TAOJIHII ¥ TP a)UKOB, J€TaTh BEIBOJIBI 110 P €3yJIbTaTaM
HCCIICIOBAHUSI

11

12

CoOmomate TpaBmwia 0€30MACHOTO TpyJa TMPHU TP OBEICHAH
HCCIICIOBAHMM B paMKaxX YdYeOHOTO OKCIepHUMEHTa, Y4YeOHO-
UCCIIEIOBATEICKON U TIP OCKTHOU JESITEILHOCTH C MCIOJIb30BaHAECM
U3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOT0 000p yI0BaHUS

I1.

13

Pemath pacderHble 3a1a4u C SIBHO 3aJJaHHOU (PU3UYECKON MOIETIBIO,
UCMOJIb3Ysl PU3NYECKUE 3aKOHBI U MPUHLUIBI, HA OCHOBE aHAIW3a
yCIOBUSL 3aJauyd BbIOMpaTh (PU3UYECKYI0 MOJENb, BBIICISATH
busnueckue BEIUUYUHBI U (POPMYJIbL, HEOOXOMMBbIE JIJIS €€ P ELICHUS,
TP OBOJUTH PACYETHI U OLICHUBATH P €ATbHOCTh OJTYYEHHOTO 3HAUYCHUS
(bu3NUeCcKOl BETUYUHBI

I1.

14

Pemats Ka4CCTBCHHBIC 3aJadu: BBICTpanBATh JJOTHYCCKU
HCIIP OTUBOPCUMBYIO ICTIOYKY paCCYX(I[eHI/If/i C OIIop OM Ha HN3Yy4CHHBIC
3aKOHBI, 3aKOHOMCPHOCTHU U (I)I/IBI/I‘—IGCKI/IG SIBJICHUA

I1.

15

Hcnonp30BaTh MpH pEIICHUd Y4YE€OHBIX 3a7ad COBPEMEHHBIC
WH(GOPMAIMOHHbIE TEXHOJIOTUU JJIs TMOWCKA, CTPYKTYpPHUPOBAHUS,
MHTEpIPETALMU U TP EACTaBICHUS YUEOHOW U HAy4HO -MOMYJISIPHON
uH($OPMaIUH, TOTyYECHHON U3 Pa3JIMYHbIX UICTOYHUKOB; KP UTUYECKU
aHAJU3UPOBATh MOJIy4yaeMyto HH(POP MaIUIO

I1.

16

OOBSICHATH TP MHITUIIBI ICHCTBUS MAIIIUH, MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3ianyarh YCIOBHUS MX OE30MaCHOTO HCIIOJb30BAHUS B
MOBCEIHEBHOM KU3HU

I1.

17

[IpuBOMTH TIpIMEPHI BKJIaJa POCCUICKUX U 3apyOSIKHBIX yUCHBIX-
(GU3NKOB B pa3BUTHE HAYKH, B 00BSICHEHHE TIP OIIECCOB OKP YKAIOIIIErO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJOTUI

I1.

18

Hcnonp30BaTh TEOp ETUUECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM
KU3HU 171 o0ecniedeHuns: 0€301acHOCTH ITPU 0OpalleHUH ¢ IpHOOpaMu
U TEXHUYECKUMHU YCTPOWMCTBaMH, JJisi COXPAHEHHs 3J0pPOBbS
U COONIOAEHHUS HOPM 3IKOJIOTHYECKOIO MOBEACHUS B OKp YIKaromlen
cpene

I1.

19

PaboTaTh B rpynme ¢ BHIIOJIHEHUEM PA3JIMYHBIX COLUATIBHBIX P OJIEH,
IUIAHUPOBaTh paboTy TpyNnbl, palUOHAIBHO PacHpeaesTh
00513aHHOCTM W IUJIAHUPOBATh JEATEIHHOCTh B HECTaHJap THBIX
CUTyalUsAX, aICKBATHO OLICHWBATHh BKJIAJ Ka)XJA0T'O0 U3 YYaCTHUKOB

TP YIIIIbI B PEIICHUE paccMaTp UBaeMOM TP 00JIEMBbI
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IIpoBepsieMbie 3J1eMEHTHI COAePKAHUA

Kon Kon [Ip oBep sieMbl€ PIEMEHTHI COAEP )KAHUS
pasjena | MmpoBepsieMOro
AIIEMEHTa
4 SOJIEKTPOANHAMUKA
4.3 MATHUTHOE ITOJIE. DJIEKTPOMATHUTHAA NHAYKIINA

4.3.1 ITocrossuabie MaruuThl. B3anMoelCTBHE ITOCTOSHHBIX
MarHuTOB
43.2 MarnutHoe moJie. BeKkTop MarHMTHOM UWHIYKIIWW.
[TpuHumn cynep no3unyu. JINHUM MarHUTHOM MHAY KIWM.
KapTuna nuHMif MAarHUTHOW WHTY KITUH TIOJISI TTOCTOSTHHBIX
MarduToOB
43.3 MarunuTtHoOe€ 1noJie npoBOAHKKA ¢ TOKOM. Kap ThHa TuHuii
MoJIs JUIMHHOTO TIPSMOTO MPOBOJHUKA W 3aMKHYTOTO
KOJIBIIEBOI'O MPOBOJHMKA, KATYIIKA C TOKOM. OTbIT
Opcrena. BzanmoaercTeue np 0BOJJHUKOB C TOKOM
434 Cuiia Amniepa, ee MOAyJIb U HaIlp aBICHUE
4.3.5 Cuna JlopeHua, ee MOJyJb U HampabiieHUE. J[BUKeHHE
3ap SHKEHHOM Y4acTUIbl B OJJTHOPOTHOM MarHMTHOM IOJIE.
Pa6ota cunbr Jloperma
4.3.6 SIBieHue 2JIEKTP OMArHUTHOW UHTY KITUK
4.3.7 [ToTOoK BEKTOpa MarHUTHOM MHAY KLU
4.3.8 OJIC uHayKuuu. 3aKOH 3JIEKTPOMArHUTHOM WHIYKIUU
dapajes
4.3.9 BuxpeBoe anekrpuyeckoe mnosie. IJC uHAYKIMU
B TNPOBOJHHUKE, JBWXKYIIEMCS  TOCTYINaTelbHO B
OJTHOPOJTHOM MarHUTHOM TI0JI€
43.10 [IpaBuiio Jlena
43.11 NupyktuBHocTth.  SABnenne  camouHaykuuu.  IJIC
CaMOMHTYKIIUU
4.3.12 DHeprus MarHUTHOTO MOJISI KATyIIKH C TOKOM
43.13 DJIEKTp OMarHuTHOE TOJIE
4.3.14 TexHrnyeckne yCTpOMCTBA: IIOCTOSIHHBIE MAarHMTHI,

QJICKTP OMAardHuThl, QJICKTP O ABUTI'ATCIIb, YCKOP UTCIA
QJICMCHTAP HbIX YaCTHUI, MHAYKIHOHHAS I1CYb

72



OdenepanpHas pabouas nporpamma | Gusuka. 10—11 kmaccer (6a30BbI yPOBEHB)

4.3.15

[Ipaktuueckue paborbl. M3ydyeHHe MAarHUTHOTO TOJIS
KaTYIIKHU C TOKOM. M cciieqoBaHue 1eMCTBUS MOCTOSTHHOTO
MarHuTa Ha paMmKy C TOKOM. lccienoBaHue sIBIIEHUA
3JIEKTP OMATHUTHOM UHAYKIUU

KOJIEBAHUA N BOJIHbBI

5.1

MEXAHNYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHHU A

5.1.1

Konebarenrnas cucrema. CBoOogHble KoJicOaHUS.
['apmonmueckre  konebanus.  Ilepmon, dacroTa,
aMIinTy1a u (a3a KojeOaHui

5.1.2

IIp y>xuHHBIM MagsTHUK. MaTeMaTU4ECKU MASTHUK

5.1.3

YpaBHeHue rap MOHUYECKHIX KOJI€OaHUI.
Kunematuueckoe u JIMHAMUYECKOE OMKUCAHUE
KOJIEOATEIILHOTO NBUKECHUS

5.1.4

[IpeBpatlieHre YHEPTUM TP U TAPMOHUYECKUX KOJICOAHUSX.
CBsi3p aMIUIUTY/Ibl KOJICOAHMM UCXOJIHOW BEIUYMHBI C
aMIUTUTYy1aMU KOJIEOAHUN €€ CKOPOCTH U YCKOp EHUSI

5.1.5

Kounebarenbhplid KOHTYP. CBOOOIHBIE 31€KTPOMAar HUTHBIE
Koje0aHuss B HACAIBHOM KOJeOATEITbHOM KOHTYpE.
AHanorus MEXIY MEXaHUYECKUMH U
AIIEKTP OMAarHUTHBIMU KoJie0anusimu. @opmyna ToMcoHa

5.1.6

3aKOH COXPaHEHUs SHEPTUU B U1€aJIbHOM KOJI€0aTETbHOM
KOHType

5.1.7

BriHyKIeHHBIE MexaHW4Yeckue Kosebanus. PesoHaHc.
Pe3onancHas kpuBas. BeiHyX/I€HHBIE 2J1IEKTPOMATHUTHBIC
KOoJIcOaHUA.

5.1.8

[Tepemennsbiii Tok. CHHYCOMAaIbHbBIN NIEp EMEHHBIN TOK.

5.1.9

MonHocTh [1I€p EMEHHOT' O TOKA. AMILTATY THOE
Y JICUCTBYIOIIIEE 3HAUCHHUE CUIIbI TOKA W HATIP SIKECHUS

5.1.10

Tpaunchopmatop. [IpownsBoacTso, nep exaya
Y NIOTP €0JICHUE DTIEKTP MUECKOU SHEP TMU. DKOJIOT MUECKUE
PUCKA TIIPU TPOU3BOJCTBE IJIEKTP MUECKON SHEP TUH.
KyneTypa  MCHONB30BaHUS  3JIEKTP OIHEPTHUH B
IIOBCETHEBHOM KU3HU

5.1.11

Texuuueckue ycrpoiicta: ceiicMorpad, 3J1eKTp 1UeCKUij
3BOHOK, JIMHUU JJIEKTP OTIEp €1a4
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5.1.12

[Ipaktuueckue paboTel. McciaemoBaHue 3aBHCHUMOCTH
neproaa MaJiblX KoJieOaHWid rpy3a HA HUTH OT JIJIUHBI
HUTH U Macchl rpy3a. MccnenoBanre nep eMEHHOTO TOKA B
LENU U3 MOCIEA0BATENBHO COEAMHEHHBIX KOHIEHCATOPA,
KATYIIKA U pE3UCTOpa

5.2 MEXAHWYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1 MexaHnueckue BOJIHBI, YCIOBHS PacHpOCTPAHCHUS.
[Tepuon. CkopocTh pacnpOCTPaHEHUs U JJINHA BOJIHBL
[Tonepeunsie U Ip 0T0JIBHBIE BOJIHBI

5.2.2 Wntep bepennus u qudpakius MEXaHUYECKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa TOHa.
TemOp 3ByKa

524 DJIEKTpOMAarHuTHbIE BOJIHBL.  YCJIOBHUS ~ M3JIyYEHUS
AIIEKTPOMArHUTHBIX BOJH. B3auMmMHas opueHTaums
BeKTOPOB E, BV B 311€KTp OMarHUTHOM BOJIHE B BAKYYyME

5.2.5 CBolicTBa  3JEKTPOMArHUTHBIX  BOJIH:  OTpPaXKECHUE,
TP EJIOMJIEHHE, MOJISp U3aLus, nudp akiys,
unTep dep eHius. CKOpOCTh 3JEKTP OMAarHUTHBIX BOJIH

5.2.6 [llkana  >;meKTpOMarHUTHBIX  BOJH. [IpumeHeHune
AJIEKTP OMATrHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7 [TpuHUIMIBI paIMOCBsI3U U TENEBUACHUSA. Paguomokanus.
DJIEKTp OMarHUTHOE 3arp sI3HEHUE OKP Y KAIOLIEH Cp ebl

5.2.8 TexHnyeckne yCcTpOoncCTBa: My3bIKajIbHbIE HHCTP yMEHTHI,
YIABTPa3BYKOBasl JUArHOCTUKA B TEXHUKE W MEIULMHE,
panap, paaguonpUEMHUK, TEIIEBU30P, aHTECHHA, TEIE(OH,
CBY-nieub

53 OIITUKA

5.3.1 IIp ssMOoMHEHHOE P aCIPOCTPAHEHHUE CBETA B OJHOP OJHOM
cpene. Jlyu ceera

53.2 Otpaxenue cBera. 3aKOHBI OTPaXXCHHsI  CBETA.
[TocTpoenue n300paxeHuii B IIIOCKOM 3epKajie

5.33 [Ipenomienue cBeta. 3aKOHBI MPEIOMIIEHUS CBETa.
AOGCOJIIOTHBIN MOKa3aTeNb Mp eIOMICHUS

53.4 [TotHOE BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrou

MOJIHOTO BHYTP EHHETO OTP a)KEHUS
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5.3.5

Hucnepcus cBera. CiioxHbIi coctaB Oenoro cBera. L{ser

5.3.6

Cobwuparomuye U paccerBaromne JUH3bI. TOHKas JTUH3A.
DOKyCHOE pPAacCTOSHUE M ONTHUYECKasi Cujla TOHKOU
nun3bl. [locTpoenue m3oOpaxeHuii B coOMparmux U
paccenBaromnx JuH3ax. Dopmysia TOHKOW JIMH3BIL
YBeauueHue, JjaBaeMoe JIMH30U

5.3.7

[Ipenenbl Ip UMEHUMOCTH TEOMETP UUECKON OTITUKHU

5.3.8

WNurep pepennust  cBera. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaONMOAEHUS MAaKCUMYMOB M MHUHHMYMOB B
uHTep (ep CeHUMOHHOW KapTHUHE OT JBYX CHUH(a3HbIX
KOI€p EHTHBIX HCTOYHHUKOB

5.3.9

Hudpakuus ceera. Judpakiuonnas pemerka. Y cioBue
HAOJIO/IEHUsI TJIaBHBIX MAaKCUMyMOB TMIpHU MaJCHUU
MOHOXPOMAaTHYECKOTO CBeTa Ha  JU(paKIUOHHYIO
peLIETKY

5.3.10

ITonspuszanus ceera

5.3.11

TexHuueckne ycTpoilcTBa: OYKHM, JyIma, (oToamnmapar,
MPOEKLUMOHHBIA  almapar, MHUKPOCKOI, TeJIECKOT,
BOJIOKOHHAsi  ONTHKA, JU(paKIMOHHAs  pelIeTKa,
TIOJISIP OU L

5.3.12

[Ipaktnueckue paboTel. M3mepeHue  mnokazaTens
npenomieHus. VMccaenoBaHue CBOMCTB M300p aXEeHU B
nuH3ax. HabOnroaenue qucnep cum cBera

OJIEMEHTD

I CITELIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTU

6.1

['paHuIel TPUMEHUMOCTH KIIACCHUYECKON MEXaHUKH.
[ToctynaTsl TEOp MM OTHOCUTEIBHOCTH: UHBAP HAHTHOCTh
MOJyJisi CKOPOCTM CB€Ta B BaKyyMe, [pHHIMII
OTHOCHUTEIILHOCTH DUHIIITEHHA

6.2

OTHOCUTEIILHOCT,  OJTHOBPEMEHHOCTH.  3aMEJICHUE
BPEMEHU U COKp allleHUE JIJTUHBI

6.3

DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsi3p Maccbl € PHEPTHEW U HUMILYJIbCOM CBOOOJHOMU
YaCTUIIbI. DHEPTHUS TTOKOSI CBOOOJHOM YaCTUILIbI

KBAHTOBAS ©®U3UKA

7.1

SJIEMEHTBI KBAHTOBOM OITTUKU
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7.1.1 ®oTtonbl. Dopmyna [1nanka cBsi3u sHEPTUN POTOHA C €TO
YaCTOTOW. DHEPTHUS U UMITYJIbC (POTOHA

7.1.2 OtkpbiTe U wuccrnenoBanue ¢orodrpdexra. OnbITHI
A.T". CtoneroBa. 3akonsl poTodpdexra

7.1.3 Ypasuenue DunmTeitHna nis gorodrddexra. «KpacHas
rpaauia» ¢otodrddexra

7.1.4 Jasnenwne cBera. OnwiTel [1.H. JIcOenena

7.1.5 XHMHYECKOE JICUCTBUE CBETA

7.1.6 TexHuueckue ycTpoicTBa: (HOTOIIEMEHT, (POTONATUHK,
COJIHEUHas OaTtapesi, CBETO U0

7.2 CTPOEHUE ATOMA

7.2.1 Monens aroma Tomcona. Ombsitel Pesepdopaa no
UCCIIEIOBaHUIO CTpoeHMs1 atoMa. I[InanerapHas MoJelb
aToma

7.2.2 [Toctynatel bopa. M3nyduenne u morioreHne (GoTOHOB
Ipy MepexoJe aToMa C OJHOTO YPOBHS 3HEPIUH
Ha apyroul. Buasl criektpoB. CriekTp ypOBHEHW dHEp ruu
aToMa BOJOpoJa

7.2.3 ple cBoiicTBa wyactull. BosHbl 1e bpoins.

nyamu3sMm.  Jludpakmus

7.2.4 CHOHTaHHOE U BBIHYK/ICHHOE U3JIyY€HHUE. Y CTPONUCTBO
Y TIp MHIUI padoTHhI 1a3epa

7.2.5 TexHrnyeckne yCTpOMCTBA: CIEKTPAJIbHBIM  aHAIU3
(crieKkTp OCKoII), J1a3ep, KBAHTOBBINA KOMITbIOTEP

7.2.6 [Ipaktuyeckue pabotel. HaOnrogeHue auHEHYATOrO
CIeKTpa

7.3 ATOMHOE A/1PO

7.3.1 Metonbl HaOMIOACHUST U PETUCTPALMU 3JIEMEHTap HbIX
YaCTHI]

7.3.2 OtkpreiTHe pamuoakTHBHOCTH. OmbITEI Pesepdopma mo

OTPENEICHAIO COCTaBa PaJUOAKTHBHOTO HW3JIYYCHHSL.
CaotictBa anbda-, O6era-, ramMMa-m3aydcHusI. Biusaue
PaJMOAaKTUBHOCTH HA JKUBBIC Op TAHU3MBI
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7.3.3

OTkp bITHE P OTOHA U HEUTP OHA. HyKI10HHAst MOzIensb sapa
['eitzenbepra — UBanenko. 3apsia sapa. MaccoBoe YHCiIo
aapa. M3oTormbl

7.3.4

Anbda-pacnaa. DJIEKTPOHHBIM U MO3UTPOHHBIM OeTa-
pacnaa. ['amma-uznyuyeHue. 3aKOH paJUOAKTUBHOTO
pacnazna

7.3.5

DHeprusi CBA3U HyKJIOHOB B sifipe. S nepHbie cuiibl. JledekT
MAaccChl Aapa

7.3.6

SlnepHble peakuuu. [lenenne u CUHTE3 sa€ep

7.3.7

Anepusriii peakrop. TepmosinepHsiii cuutes. [1po6iaemsr u
MEPCIIEKTUBBI  SIAEPHON SHEPTETHKU. IJKOJIOTUYECKUE
ACIIEKTBI SIIEP HOU DHEP T'€TUKHU

7.3.8

OnemeHTapHble  4acTtulbl. OTKpPBITHE NO3UTPOHA.
DyHAaMEHTAIbHbBIE B3aUMOICUCTBUS

7.3.9

TexHU4ecKne yCTp OMCTBA: 103UMETP, Kamepa Bunbcona,
AJIepHBIA peakTop, aToMHass OomOa

7.3.10

[IpakTudeckue paboThl. MccnenoBaHue TpEKOB YaCTHI]
(mo roToBbIM GoTOrpadusam)

DJIEMEHTBI ACTPODOU3NKA

8.1

Bun 3BC3HOTO HeOa. COBBGBI[I/ISI, SPKHUC 3BC3/IbI,
INTaHCThI, UX BUANMOC IBMKCHUC

8.2

CosHeunas cucrema. [lnanersl 3eMHON  TpymIbL
[1;TaHEeTBI-TUTaHThI U UX CITy THUKH, KAPJIUKOBBIEC TUIAHETHL
Mauisble Tena COITHEYHON CUCTEMBI

8.3

Connne, dotochepa u  arMmochepa. ConHeuHas
aKTHBHOCTh

8.4

Ncrounuk 3Heprun CoHLA U 3BE3]

8.5

3Be3/1bl, HMX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, PaJNyC, TeMIepaTrypa, UX B3aUMOCBS3b.
JlnarpamMMa «CHEKTpaJIbHBIM KIIACC — CBETHUMOCTBHY.
3Be34bl TJIAaBHOM IIOCJIENOBATEILHOCTH. 3aBHCHUMOCTH
«Macca —  CBETUMOCTbY»  JJs  3Be3]  TJIaBHOU
MOCIEI0BATEIILHOCTH

8.6

BHyTpeHHee  cTpoeHHMe  3BE3.. CoBpeMeHHbIe
TP €/ICTABJICHUS O TIP OUCXOXKICHUH 1 3BOJronH CoJTHIA
¥ 3Be3]1. DTaIlbl )KU3HU 3BE3]I
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8.7

Mineunsiii Ilyte — Hama [amaktuka. CnupanbHas
crpykrypa l'anaktuku, pacnpeneneHue 3Be3l, ras3au
neutn. [losnoxenne u nemxenne CoiiHia B ['amaktuke.
[Inockas u chpepuyeckas nojcuctemsl ['anakTHKu

8.8

Tunel ranaktuk. Paguoranaktuku um kBazapbl. YepHbIG
JBIPBI B SIAPax raJaKTUK

8.9

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0O06ma.
Paz0eranue ranaktuk. Bo3pact u panuyc BceeneHHoi,
teopuss  bonbmoro B3pbiBa. Mogens  «ropsuen
Bcenennoin». PenukroBoe usiryuenue

8.10

MacmrabHast ctpykrypa Bceenennoil. MeraranakTHka.
Hepeiennsie npo06sieMbl aCTp OHOMHUH
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