115. PepepanbHasa paboyas nporpamma no yye6Homy npeamety "®dusumka"
(6a3oBbIN YPOBEHb).

115.1. ®enepanpHast paboyas mnporpamma 1o yyebnomy mnpeamery "®duszuka" (6a30BbIif
YPOBEHB) (J1ajiee COOTBETCTBEHHO - MporpaMma 1o (pusuke, Gu3nKa) BKIIOYAET MOSCHUTEIBHYIO
3aIUCKY, COJepKaHue 00yUYeHHUs, TUNIAHUPYEMbIE Pe3yJIbTaThl OCBOSHHS IPOrpaMMBbI 110 (PU3UKE.

115.2. TlosicHutenpHas 3amucka OTpaXkaeT OOIIME e U 3aJauyd HU3y4YeHHUs (U3HKH,
XapaKTePUCTUKY MCHXOJOTHYECKUX MPENOCHIIOK K €ro M3yYeHHI0 OOYYaloLIMMHUCS, MECTO B
CTPYKType y4eOHOro IUIaHa, a TaKKe MOAXOAbI K OTOOpY COAEp)KaHUs, K OIpPEIEIECHUI0
IUTAHUPYEMBIX PE3YJIbTATOB.

115.3. Copepxanue oOydeHHsS pacCKpbhIBaeT COJEp)KATEJNbHbIE JHMHUHM, KOTOpPbIE
OpeUIaraloTcst s 003aTeIbHOr0 M3Y4YEeHHsl B KaKJOM Kjlacce Ha ypOBHE CPEIHEro oOIIero
o0OpazoBaHus.

115.4. Ilmanupyemble pe3yabTaThl OCBOCHHUS MPOTPaMMbl MO (U3MKE BKIOYAIOT
JUYHOCTHBIE, METAlpeMETHBIC PE3yJIbTAaThl 32 BECh IMEPHO]] OOYYCHHS Ha YPOBHE CPEIHETO
obmiero oOpazoBaHus, a TaKXkKe MPEIMETHBIC MOCTHKCHHS OOYdYaromIerocs 3a KaXKIbI ToJ
o0ydeHwusl.

115.5. NMNoAacHUTenbLHaaA 3anucka.

115.5.1. Tlporpamma mo ¢u3uke 0a30BOTO YPOBHS Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE MOJIOKEHHWN W TpeOOBaHWI K pe3yjbTaTaM OCBOCHHS
OCHOBHOHM 00pa3oBaTenbHOU Mporpammsl, npeacraBieHHbix B @I'OC COO, a Takxke ¢ yyeTom
(dbenepanpHONl paboyell MporpaMMbl BOCIUTAHUS M KOHIICTIIIUU MPENOJaBaHUs y4eOHOTO
npeamera "@usnka" B 00pa3zoBarenbHbIX oprauuzanuax Poccuiickoit @enepanum, peaans3yonmx
OCHOBHBIE 00pa30BaTEIbHbBIE TPOTPAMMBI.

115.5.2. ConeprxaHue nporpaMmsl 1o (pU3MKe HaIlpaBiIeHO Ha (OpMUPOBaHNE €CTECTBEHHO-
Hay4HOU KapTuHBI Mupa oOyuatonuxcs 10 - 11 kmaccoB npu o0yueHuu ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Noxoaa. [IporpamMma no ¢pu3nke COOTBETCTBYET
tpeboBanusiM OI'OC COO K 1IaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHBIM
pe3yiabTataM OOy4YeHMs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTb peau3alli MeEXIPEeIMETHBIX
CBs3eM (PU3MKKM C E€CTEeCTBEHHO-HAyYHBIMU YyueOHBIMU mpenMeramu. B Hell ompenensitorcs
OCHOBHBIC LIEJIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro o0Iero odpa3oBaHus, IUIAHUPYEMbIE
pe3yNnbTaThl OCBOCHUS Kypca (PM3UKH: TUYHOCTHBIE, METAIIpeIMETHBIE, IPEeIMETHBIE (Ha 6a30BOM

YpOBHE).

115.5.3. Ilporpamma o (pu3uke BKIIOYALT:

[Tnarupyemble pe3ynabTaThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM YPOBHE, B TOM HYHCIIE
MPEAMETHBIC PE3YIbTATHI 110 TOJIaM 00yUICHUS;

Conepxanue yae6Horo npeamera "dusnka" mo rogaM o0ydeHus;

115.5.4. Tlporpamma 1o pu3nKe MOXKET OBITH MCTOJIb30BaHA YUYUTEISIMH KaK OCHOBA JJIS
cocTaBlieHUs CBoMX pabouunx mporpamm. [Ipu paspaboTtke paboueil mporpaMMbl B TEMAaTHYECKOM
IJIAHUPOBAHUU JOJKHBI OBITh YUTEHBI BO3MOKHOCTH MCTIOIB30BAHUS JIEKTPOHHBIX (IIU(PPOBHIX)
0o0pa3oBaTeNbHBIX  PECYpPCOB,  SBISIOMIMXCA  y4eOHO-METOAUYECKUMH  MaTepHalaMu
(MynbTUMENIUIHBIE TMPOTPAMMBI, JJEKTPOHHBIE YUYEOHWKH W 3aJa4YHHUKH, JJICKTPOHHBIC
OuOIMOTEeKH, BUPTyaJbHbIE J1a0OpaTOpUU, WrPOBBIE MPOTPAMMBI, KOJJIEKIUU MH(PPOBBIX
00pa3zoBaTeNbHBIX pecypcoB), peann3yomuMu TUAKTUYECKHE BO3MO>KHOCTH



UH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH, COJEp:KaHWe KOTOPBIX COOTBETCTBYET
3aKOHO/IaTEeILCTBY 00 00pa3oBaHUMU.

115.5.5. IIporpamma no ¢pu3MKe NpeaoCTaBIIsAeT BOZMOXKHOCTD JJIsl pealln3alluyl pa3InyHbIX
METOJIMYECKUX TMOJXOJ0B K OpraHu3auuu oO0y4yeHHs (u3MKe MNpU YCIOBUU COXpPaHEHUs
00s13aTeNIbHOM YacTH COAEpPIKaHUs Kypca.

115.5.6. ®u3uka kak Hayka o HanOosiee OOLIMX 3aKOHAX MPUPOJBI, BBICTyIAsi B KaYyeCTBE
y4eOHOT0 MpeaMeTa B IIIKOJIE, BHOCUT CYILIECTBEHHBIH BKJIa/l B CUCTEMY 3HaHUH 00 OKpY>KaroIieM
mupe. LIkoapHBIA Kypc (QU3HKU - CUCTEMOOOpa3yOMIMi /Ui €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SBJICHUH, N3y4aeMbIX
XUMHel, Ouonoruei, ¢usmdeckoit reorpadueir u actpoHomuei. Mcnonp3oBaHue W aKTHBHOE
npuMeHeHne (PU3NYecKUX 3HaHUH ONpeieNsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cepe HSHEPreTHKH, TPAHCIIOPTA, OCBOECHUS KOCMOCA, IOJYYEHHUS HOBBIX MaTEpHUAJIOB C
3aJJaHHBIMH CBOWCTBaMH U JIpyrux. M3yuenue ¢pu3nkyu BHOCUT OCHOBHOM BKJIaJ] B ((OPMUPOBAHHE
€CTECTBEHHO-HAYyYHOW KapTHUHBI MHUpa oOydaromuxcs, B (opMHpoBaHHE yMEHHUIl NMPUMEHSTh
HAaYYHbII METO/]] TO3HAHMS ITPH BHIMIOJIHEHUH UMHU YUEOHBIX UCCIIEOBAHUI.

115.5.7. B ocHOBY Kypca (GU3UKH IS yPOBHSI CPEHETO 00IIero 00pa30BaHMsI MTOJIO0KEH PsIJT
U/Iei, KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUSI.

Nnes nemoctHOCTH. B COOTBETCTBUU ¢ HEW KypC SIBISETCS JOTMYECKH 3aBEPLICHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PU3UKH, BKIIOUAET KaK BOMPOCHI KIIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUU ¢ Hell MaTepual Kypca Gpu3nKu 00beJMHEH BOKPYT
¢usznueckux Tteopuil. Benymum B Kypce sBisercs (GOpPMHUPOBAHHME MPENCTaBICHUM O
CTPYKTYPHBIX YPOBHSX MAaT€pUH, BEILIECTBE U IIOJIE.

I/Iﬂeﬂ TyMaHUTapu3alnu. Peaﬂmaunﬂ HICH IIPpEAIoJgaracT UCIo0Jb30BaHUC I'YMAaHUTAPHOT'O
INOTCHIIMAaJ1Ia (I)H3PI‘-I€CKOﬁ HAYKH, OCMBICJICHHUC CBA3U Pa3BUTUA (I)I/I3I/IKI/I C Pa3BUTUEM 06H_[CCTB8., a
TaKXE C MUPOBO33PCHYCCKUMU, HPABCTBCHHBIMU U 3KOJOTUYCCKUMU np06neMaM1/1.

I/I,Z[C}I HpI/IKJIa,Z[HOfI HAIIpaBJICHHOCTH. Kpr (1)I/ISI/IKI/I npeamnojaaract 3HakoOMCTBO ¢ IIMPOKUM
KpYroM TEXHUYCCKUX U TEXHOJIOTHUICCKUX HpI/IJ'IO}KeHI/Iﬁ N3YUYCHHBIX Teopnﬁ " 3aKOHOB.

Hpes »sxojoruzamuu pean3yeTCcda MTOCPEACTBOM BBCACHHA JJICMCHTOB COICPIKAHUA,
TIOCBAIICHHBIX 3KOJOTUYCCKUM npo6neMaM COBpPEMEHHOCTH, KOTOPLIC CBA3aHbI C PAa3BUTUCM
TCXHHUKU U TCXHOHOFHﬁ, a TaKXKeC O6C}’)KI[CHI/I$I HpO6JICM palluOHAJIBHOT'O TPHUPOAOIIOJIb30BAHUA U
DKOJOTHYECKOI 0€30IacCHOCTH.

115.5.8. CrepxHEBBIMH D3J€MEHTaMH Kypca (U3MKM Ha YpOBHE CpEIHEro o0OIIero
oOpa3oBaHus ABIAIOTCS (u3nueckue Teopuu ((hopMUPOBAHME MPEICTABIECHUNH O CTPYKTYype
HOCTpOeHHUs (U3UYECKOH TeopuH, poiu (yHIaMEHTaJbHBIX 3aKOHOB M MPUHIUIIOB B
COBPEMEHHBIX MPEJCTABICHUAX O MPHUPOJIE, TPAaHUIAX MPUMEHUMOCTH TEOpHUH, NI ONMUCAHUS
€CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOLIECCOB).

115.5.9. CucteMHO-AESITETLHOCTHBIN MOAX0/ B Kypce (DU3UKHU peanu3yeTcs MpexJie BCEro
3a CYeT OpraHu3alMy SKCIIEPUMEHTAIBLHON JesITeabHOCTH oOyydatonuxcs. s 6a30Boro ypoBHs
Kypca (U3UKH - 3TO HCIIOIB30BAaHUE CUCTEMBI (DPOHTABHBIX KPATKOBPEMEHHBIX dKCIIEPUMEHTOB
U 71a00paTOpHBIX paboOT, KOTOpbIE B IporpaMMe 1o (gusuke oObeAWHEHBI B OOLIMI CIHCOK
YUEHHUYECKUX TPAKTUIECKUX paboT. BriieneHne B ykazaHHOM IepedyHe J1adopaToOpHBIX pador,
IOPOBOJUMBIX JUISI KOHTPOJSL M OLEHKH, OCYIIECTBISETCS YYaCTHHKaMH 00pa3oBaTeIbHOTo
rporiecca UCXOs1 U3 0COOCHHOCTEH MJIaHWPOBAHUS M OCHaleHus kabunera ¢pusuku. [Ipu sTom



obOecrieunBacTCs OBJIaACHUC 06yLIaIOH_II/IMI/IC${ YMCHUSMU TPOBOAUTH KOCBCHHLIC H3MCPCHUA,
HUCCIICAOBAaHUA 3aBHCHUMOCTE (bHSI/I‘—IeCKI/IX BCJIMYHMH M IIOCTAHOBKY OIIBITOB II0 IIPOBCPKE
MMPECIJIOKCHHBIX TUIIOTES.

115.5.10. Permenue pacyeTHBIX W KAYECTBEHHBIX 3a7a4 C 3aIaHHON (PU3HUECKOU MOJIETIBIO,
NIO3BOJIAIOILEE IPUMEHATh N3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOI0 pasjena Kypca,
TaK U HHTETpUpYsS 3HaHUSA U3 pa3HbIX pas3fenoB. s kKauecTBEHHBIX 3a/Jay NPUOPUTETOM
SABIIIOTCS 3aJaHusl Ha OOBSCHEHHE TMPOTEKaHWs (U3NYECKUX SBICHHUM M MPOIECCOB B
OKpYyXarolie >XU3HH, Tpedyromue BbIOOpa (u3Mueckoi MoAenu sl CUTyalud MPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

115.5.11. B coorBerctBuu ¢ tpedoBanusimu ®I'OC COO k marepuanbHO-TEXHUYECKOMY
obecrieyeHnIo yueOHOro nmpoiiecca 0a30BbIi ypOBEHb Kypca (PU3HKH HA YPOBHE CPEHETO O0IIEro
00pa3oBaHMs JTOJKEH W3yYaThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHeTa (M3WKH WIH B YCIOBHSIX
UHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYyYHOro IuKkia. Hanuume B kabuHere
¢u3uku HeoOxoauMoro abopaToOpHOro OOOPYAOBAaHMS JJIsi BBIINOJHEHUS YKa3aHHBIX B
nporpaMme 1o GuU3uKe yUeHHUECKUX MPaKTHUECKUX paboT U IEMOHCTPALIMOHHOTO 000PYI0BaHUS
00513aTeIBHO.

115.5.12. JlemoHcTpamonHoe 000py1oBaHne (GOPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAaJIBHON JOCTATOYHOCTH W 00ECIeunBaeT MOCTAHOBKY MEPEYHCICHHBIX B MPOrpaMMe 0
(¢u3nKe KIIOYEBBIX JAEMOHCTpAlMi A MCCIEIOBAHUS W3y4YaeMbIX SIBICHMH U IIPOLIECCOB,
SMIUPUYECKUX U PYHIAMEHTAIGHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMECHEHUH.

115.5.13. JlaGopatopHoe 00OpyZOBaHHE Uil YYCHMUYECKHMX MPAKTHYECKUX paldoT
dbopmupyercss B BHIE TEMaTHUYECKUX KOMIUIEKTOB M 00ECNedrBaeTcsi B pacdyere OIHOTO
KOMIUIEKTa Ha ABYX oOydaromuxcs. TemaTHueckue KOMIUIEKTHI JabopaTOPHOro 00Opy0BaHUS
JIOJDKHBI OBITH IOCTPOCHBI HA KOMIUIEKCHOM HCITOJIb30BaHUH aHAIOTOBBIX M IU(POBBIX TPHOOPOB,
a TaKk’Ke KOMITBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B BUI€ IUPPOBBIX JTa0OPATOPHIA.

115.5.14. OcHOBHBIMU LIETSIMU M3yueHUs (U3UKHU B 00111eM 00pa30BaHUU SIBIISIFOTCS:

(DOpMI/IpOBaHI/Ie HHTCpECCa N CTPEMIICHUA o6yqa}omnxc;1 K HAYYHOMY U3YUYCHUIO IIPUPOIBLI,
Pa3BUTHUEC UX MHTCIUICKTYaJIbHbIX 1 TBOPYCCKUX CHOCO6HOCT€I>1;

Pa3zButue Hpe[[CTaBJIeHI/Iﬁ 0 HayYHOM METOAC IIO3HAHUA n (pOpMI/IpOBaHI/Ie
HCCIIEA0BATCIBCKOTO OTHOIICHHUA K OKPYKAIOIIUM ABJICHUAM,

dopMHUpOBaHHWE HAYYHOTO MHUPOBO33PEHHUSI KaK pPE3ysibTaTa H3y4YeHHs] OCHOB CTPOEHHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

q)OpMI/IpOBaHI/Ie YMCHI/II>'I OOBSCHATH SIBIICHUS C HMCIOJIb30BAaHHUEM (I)I/IBI/I‘-ICCKI/IX 3HAaHUM U
HAYYHBIX JOKAa3aTCJIbCTB,

(DOpMI/IpOBaHI/Ie Hpe,Z[CTaBJ'IeHI/Iﬁ 0 poJin (1)I/I3I/IKI/I AJId pa3sBUTUA APYTUX CCTCCTBCHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA.

115.5.15. [JloctmxeHnue 3THX Leneld oOecreuynBaeTcsl pelIeHHeM CIeIyloIuX 3ajad B
Tporiecce U3y4eHHs Kypca PU3UKU Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus:

[TpuobOperenue cucteMbl 3HaAHUKA 00 OOIMMX (UIUUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsIX, BKIIIOUAsi MEXaHUKY, MOJIEKYJISIPHYIO QU3UKY, SJIEKTPOJMHAMUKY, KBAHTOBYIO (PU3UKY U
3JIEMEHTHI aCTPOPUBUKH;



dopmMupoBaHUE YMEHUI MPUMEHATh TEOPETUUECKUE 3HAHUS I 0OBACHEHUS (PU3MUECKUX
ABJICHUM B IPUPOJE U JUIS IPUHATHUS IPAKTUYECKUX PEIICHUN B IOBCETHEBHOM KU3HU;

OcBoeHne criocoO0B peleH s Pa3IMYHBIX 33/1a4 C SIBHO 3aJJaHHOU (PU3UYECKON MOJIENbIO,
3a/1a4, Mo/Ipa3yMEBAIOLINX CAMOCTOSATENbHOE CO3/1aHne (U3NYECKO MOJIeNIN, COOTBETCTBYIOMIEH
YCIIOBUSIM 3a]1a4H;

[Tonnmanue QU3NYECKUX OCHOB M MPUHLMUIIOB JEHCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTMYECKUX IPOLECCOB, UX BIMSIHMS Ha OKPYXKAIOLLYIO CPENY;

OBiazneHue MeTOJlaMU CaMOCTOSITENIBHOTO IUUIAHUPOBAHUS U TNPOBENCHUS (U3MYECKUX
HKCHEPUMEHTOB, aHalW3a W WHTEpIpeTanuy HWHPOpPMalUU, OMNpeAeTeHUs JIOCTOBEPHOCTU
MIOJIyYEHHOTO PE3yJIbTATa;

CO3,Z[8.HI/IC YCHOBHf/'I IJId pa3BUTHUA yMeHI/Iﬁ HpOCKTHO-HCCHCﬂOBaTCHLCKOﬁ, TBOp‘{eCKOf/'I
JCATCIIBHOCTH.

115.5.16. OG1iee yuciio 4acoB, peKOMEHI0BaHHbIX IS U3y4yeHus: pusuku - 136 yacos: B 10
Ki1acce - 68 gacos (2 yaca B Hezento), B 11 kimacce - 68 gacoB (2 yaca B HE/ICIIO).

[Tpearaemslii B mporpaMMe mo Gpu3uKe nepedeHs JabopaTOPHBIX U MPAKTHUECKUX paboT
SBJIIETCS] PEKOMETI0OBAaHHBIM, YUUTEb JIeJaeT BEIOOp MPOBEACHUS J1aOOpaTOPHBIX pabOT U ONBITOB
C Y4€TOM MHAMBUIYaTbHBIX 0COOEHHOCTEH 00yUaIOIMXCsl.

115.5.17. JIroGas pabovast mporpaMma JI0JKHA TTOJIHOCTRIO BKJTIOYATh B CEOs COZEpIKaHNe
JaHHOU TIPOTPaMMBI 110 (PUBHKE.

115.5.18. B oTaenbHbIX cayyasx Kypc Qu3nku 0a30BOro ypoBHS MOXKET U3ydaThCs B 00beMe
204 gaca 3a 1Ba rosa ooyuenus (3 u B Heaemto B 10 u 11 knaccax). B aTom ciydae yBennuuBaercst
He MeHee 4yeM 710 20 u pe3epBHOE BpeMsl, KOTOPOE HCIIOJIBb3YETCs yUUTeNIeM Ui U3YydeHUs
BOIIPOCOB, TECHO CBSI3aHHBIX C BBIOpAHHBIM NpoduiaeM oOyueHHs, U yBeIMYUBaeTcs y4yeOHas
Harpy3ka, OTBOAMMasl Ha U3y4YeHUE MEXaHUKU, MOJIEKYJIIPHOU (UMK U 3JIEKTPOJIMHAMUKY, 32
CUET paCIIMPEHHUs] YHUCla J1abopaTOpHBIX pabOT HCCIEOBATENILCKOTO XapakTepa U YPOKOB
pelIeHNs KaueCTBEHHBIX M PACUETHBIX 3a]1a4.

115.6. CopnepxxaHue obyyeHus B 10 knacce.
115.6.1. Paznen 1. ®dusnka 1 METOIBI HAYYHOIO ITO3HAHUS.

®usuka - Hayka o npupoge. HaydHele mMeTonbl NMO3HaHHSA OKpy»Karomero mupa. Poib
HKCHEPUMEHTA U TEOPUH B IIPOLIECCE TO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (PU3HKeE.

MonenupoBanue ¢u3nyeckux siBICHUN W mpoueccoB. Hayunble rumotessl. Ousnyeckue
3aKOHBI ¥ TeopuH. [ paHUIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B (QOpMHpPOBAHUM COBPEMEHHOW HAy4yHOHl KapTUHBI MHpa, B
[IPAKTUYECKOU JEATEIBbHOCTH JIFOJIEH.

JemoHCcTparuu.
AHanorosbsle ¥ U(PPOBLIE U3MEPUTENBHBIE TPUOOPHI, KOMIBIOTEPHBIE TATUHKH.

115.6.2. Pa3nen 2. MexaHuka.



115.6.2.1. Tema 1. Kugemaruka

Mexannueckoe nBuxkeHHE. OTHOCHUTEIBHOCTh MeXaHWdeckoro JBuxkeHus. Cucrema
orcueTa. TpaekTopus.

[Tepemernienne, CKOpocTh (CpemHssI CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIIMU HA OCU CHCTeMbl koopAuHaT. CloXeHHe NnepemMerieHuil u

CJII0’KE€HHE CKOPOCTEM.

PaBHOMepHOC U pPaBHOYCKOPCHHOC HpSIMOJ'IHHCfIHOC JABHOKCHUC. rpa(bI/IKI/I 3aBUCHUMOCTH
KOOpAuHAaT, CKOPOCTH, YCKOPCHUS, ITYTH U ICPEMCUICHUA MaTepPIaJII)HOfI TOYKH OT BPEMCHHU.

CBoOoHOE nasieHne. Y CKopeHue cBOOOTHOTO MaICHHS.

KpuBonuHueliHoe nBrkeHue. JIBMKeHHWE MaTEepUaIbHOM TOYKM IO OKPYXKHOCTH C
IIOCTOSIHHOM I10 MOJYJIIO CKOPOCTBIO. YTIIOBast CKOPOCTb, TUHENHAs CKOPOCTh. Ilepnon u yacrora
oOpamieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

Texuuueckue YCTpOﬁCTBa U MPAKTUYCCKOC IMPUMCHCHUC: CTILIOMETP, ABUKCHUC CHAPAAOB,
LIETIHBIC U PEMCHHBIC IIEPCIaAvH.

JemoHcTparuu.

Mopenb cucTeMsl 0OTCUeTa, WUTFOCTPALMS KHWHEMATHYECKUX XapaKTEPUCTUK JBUKEHUS.
[TpeoOpa3oBanue NBUKEHUHN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpoIeHHOro Mo yIJIOM K TOPU30HTY M TOPHU30HTAIBHO.
N3mepenue yckopeHust CBOOOHOTO MaeHHUS.

HamnpasineHnue ckopocTH IpU ABUKEHUU 110 OKPYKHOCTH.

Y4eHnueckui 3KCIEPUMEHT, JIabopaTOpHbIe PadOTHI

N3yueHne HepaBHOMEPHOI'O ABUKECHUS C LENIBIO OIPEIEICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue COOTHOMICHUS MEXAY MTyTSAMU, TPOUICHHBIMU TEJIOM 3a TTOCIICIOBATEIHHBIC
paBHbIE TPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JBM)XEHHUH C HAYaJbHON CKOPOCTHIO,
paBHOU HYJIIO.

W3ydenne qBUKEHHS IApUKa B BI3KOW KHUIKOCTH.
N3ydenne nBUXKEHHS Tea, OPOIICHHOTO TOPH30HTAIBHO.
115.6.2.2. Tema 2. Jlunamuka.

[Tpunnun otHocuTensHOCTH ["anmnes. Ilepssiii 3akoH HeroToHA. HEpIManbHbIe CUCTEMBI
oTcYeTa.

Macca tena. Cuna. Ilpunmun cynepmnosumuu cwi. Btopoit 3akon HpioTona miis
MaTepUaIbHON TOUKU. TpeTuit 3akoH HproTOHA [111 MaTepuaibHbIX TOYEK.



3akoH BceMHupHOro TAroreHus. Cuna tsxectu. [lepBas kocMuueckast CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenne. Bunsl Tpenus (1okosl, CKonbxeHus, kadeHust). Cuna tpenus. Cyxoe tpenue. Cuina
TPEHMsI CKOJIbXKEHUS U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUs NpU
JBUKEHHMHM TeJa B )KUIAKOCTH WM rase.

HOCTyrIaTeJ'IBHOC " BpallaTCJIbHOC ABHUKCHUC a0COJIFOTHO TBEPAOTO TEaA.

MOMEHT CUJIbl OTHOCUTEIBHO OCH BpalICHU:. IIneyo cuisl. YcnoBus PaBHOBCCHA TBEPAOTO
TCIa.

Texunueckue yCTpOﬁCTBa U TPAKTUYICCKOC TPHUMCHCHUC: IOAIMMUIIHUKH, OBHUKXCHUC
HNCKYCCTBCHHBIX CITYTHHKOB.

JemoHcTparuu.

SIBneHue uHepuu.

CpaBHeHHE Macc B3aUMOJIEHCTBYIOIIUX TEII.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHnue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT Je(pOpMaLnu.
HesecomocTs. Bec Tena npu yCKOPEHHOM MOAbEME U TTaJICHHUH.
CpaBHEHHE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHHUS.
VYcnoBus paBHOBeCHs TBEPAOTo Tesa. Buasl paBHOBECHS.
YdeHnueckuit 3KCIIepUMEHT, T1abopaTOpHbIe pabOThI
N3yuenne neuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B TPYXKHHE U PE3HHOBOM
obpasrie, oT ux aedopmaruu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOIO TeJA, UMEIOIIETO OCh BPALLEHUS.
115.6.2.3. Tema 3. 3aKOHBI COXpaHEHUS B MEXAHUKE.

I/IMHy.HBC MaTCpHaHBHOﬁ TOYKH (Tena), CUCTCMbI MaTCpHUAJIbHBIX TOYCK. I/IMHy.TIBC CHJIBI U
HU3MCHCHUEC UMITYJIbCa TEJIa. 3aKkoH COXpaHCHUA UMITYJIbCA. PeaktuBHOE JBUXKCHUC.

PaGora cribl. MOLIHOCTD CHJIBI.

Kunernyeckass sHeprust marepuanbHON TOukd. Teopema 00 H3MEHEHHMM KUHETHUECKOMN
JHEPIUH.



[TorennuanbHast Heprus. [loTeHManbHas SHEPrUs ynpyro 1eOpMUPOBAHHON MPY>KUHBI.
[ToTenuuanpHas 3Heprust Teiaa BOIU3M MOBEPXHOCTH 3€MITH.

HOTCHI_[I/IaJ'IBHBIC N HCIOTCHIHAJIBHBIC CHIIBI. CBs3b pa6OTBI HCIIOTCHIIMAJIBHBIX CHII C
H3MEHEHHEM MEXaHHUIECKOM OHEPTHUU CUCTEMBI TCII. 3aKkoH COXpaHCHUA MEXaHUIEeCKOM OHEPTHUH.

anyme " HCYHIPYT'UC CTOJIKHOBCHMUA.

TexHuueckue ycTpoWcCTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMEp, MPYKUHHBIN
IIUCTOJIET, JIBUKEHUE PAKET.

JlemoHCcTparuu.

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE nBMXKEHUE.

[Tepexona moTeHIMATBEHON YHEPTUU B KHHETUYECKYIO H 00paTHO.
Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIe PadOTHI

HBy‘-ICHI/IC a0COIIOTHO HEyHpyroro yaapa € NIOMOLIBIO JBYX OJWHAKOBBIX HHUTAHBIX
MasiTHHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI C HW3MEHEHHMEM MEXaHHMYECKOW HHEpPruu Tena Ha
MIpUMEPE PACTSHKEHHS PE3UHOBOIO JKI'yTa.

115.6.3. Paznen 3. MonekynsipHast pu3nka v TepMOJIUHAMUKA.
115.6.3.1. Tema 1. OCHOBBI MOJIEKYJIIPHO-KHHETHYECKOW TEOPHH.

OCHOBHBIE TOJIOKEHHS MOJIEKYIISIPHO-KMHETHUECKOW TEOPUHU U UX OIMBITHOE 0OOCHOBaHUE.
bpoynosckoe neuxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBHUS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHHs Ta30B, KHUIKOCTEH U TBEPABIX TeN U 00bICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
9TUX Mojeneit. Macca u pa3mepsl Mosiekyi. KomndectBo BemectBa. [loctosiHaast ABoraspo.

Tennosoe paBHOBecue. TeMiieparypa u ee usmepenue. lllkana remneparyp Lienscus.

Monens uaeanpHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKOH TEOpUU
ujeanpHOr0 ra3a. AOCONIOTHas TemrmepaTypa Kak Mepa CpeqHell KHHETHYECKOW HSHEpruu
TEIUIOBOTO JABMKEHHMS yacTull ra3a. [llkama remnepartyp KenbBruHa. ['a30BbIe 3aKOHBI. Y paBHEHHE
MenneneeBa-Knaneiipona. 3akon JlanbroHa. M3ompoieccsl B uaealbHOM ra3e ¢ MOCTOSHHBIM
KOJMYECTBOM BemiecTBa. ['paduyeckoe MpencTaBiIeHHE M30IMPOLECCOB: M30TepMa, H30XO0pa,
u3obapa.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHE: TEPMOMETP, GapoMeTp.
JeMoHcTpauu.

OnbIThl, JTOKa3bIBAIOLIUE JAMCKPETHOE CTPOCHHME BellecTBa, ¢ororpaduu MOJIEKYIT
OpPTraHUYECKUX COCTUHEHUM.

OmnbITel 10 U Py3UH KUAKOCTEN U ra30B.

Monens OpOyHOBCKOTO JIBUKEHHUSI.



Mopnens oneita IlTepHa.

OmnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHUSL.
Mopaens, HUTIOCTPUPYIOLLIAs IPUPOLY IaBJICHHS ra3a Ha CTEHKU COCY/a.

OMBITHL, WUTFOCTPUPYIOIIME YPAaBHEHUE COCTOSHUS UJI€AJIbHOTO T'a3a, H30IIPOLIECCHI.
YdeHnueckuit 3KCIIepUMEHT, JabopaTOpHbIe paboThI

Ompenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEPEHUI 00beMa KOMHATHI,
JIABJICHUS U TEMIIEpaTypbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCHMOCTH MEXIY ITapaMeTpaMy COCTOSIHUS pa3peKEeHHOT0 rasa.
115.6.3.2. Tema 2. OCHOBBI TEPMOJIMHAMUKH.

TepmonnHamuueckass cucreMa. BHYTpeHHsIST SHEprus TEPMOJAMHAMHYECKOW CHCTEMBI U
cnocoObl ee u3MeHeHus. KoianuecTBo TemaoTel U padoTa. BHyTpeHHsISI SHEPTrHsl 0THOATOMHOTO
HJI€aIbHOTO Ta3a. Buel Temnonepenayun: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ITyYeHHE. Y IeJbHas
TEIUIOEMKOCTBH BellecTBa. KoMyecTBO TEIUIOTHI IIPH TEIUIoNEpeiaye.

[Tonsitre 06 agunadbatHoM nporiecce. [lepBblif 3akoH TepmoguHamMuKu. [Ipumenenue nepBoro
3aKOHa TEPMOAMHAMUKH K H30IporeccaM. [ padudeckas narepnperanus padoThl rasa.

Bropoii 3akon TepmonunamMuky. HeoObpaTHMOCTh TIPOIIECCOB B MPUPO/IE.

TennoBble MamuHbI. [IpuHIMITEL 1eHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHus SHEPTUH B
TeIUI0BbIX MamrHax. KoagdunueHt noneznoro neicTsus temioBoi mamuabl. [ukn KapHo u ero
K02(ppULIMEHT MMOJIE3HOTO AeHCTBUS. DKOJOTHUECKUE MPOOIIEMBI TEIIOIHEPTETUKH.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: JBUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAUIIUOHED.

JlemoHCTparumu.

V3MmeHeHrne BHYTpPEHHEW HHEPrUM TelNa MpPU COBEPIICHHH pPAOOTHI: BBUIET MPOOKH W3
OyTBUTKH TTOJ] ICHCTBHEM CIKAaTOTO BO3/yXa, HarpeBaHue d(pupa B JATYHHOU TPyOKe ITyTeM TPEHUS
(BUICOAEMOHCTpPALINSA).

N3meHeHne BHyTpeHHEHN 3HepTruu (TeMrepaTyphl) Tejla IpH Teruionepeaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTelsl BHYTPEHHErO CrOPaHUs, PEAKTUBHOTO JIBUTATEIs.
YdeHnueckuit 3KCIIepUMEHT, T1a0opaTOpHbIe paboThI

N3Mepenne yieabHOM TEMI0EMKOCTH.

Tema 3. ArperatHele cocTOsIHUSA BeniecTBa. Pa30Bble EPEXOBI.

[TapooGpazoBanue u koHaeHcanus. Micnapenne u kuneHne. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HacklmeHHbI map. YaenapHas TemioTa mapoodpazoBaHus. 3aBHCHUMOCTh
TEMIICPATYPbI KUIICHUA OT AaBJICHUA.



Teepnoe teno. Kpucrammueckue u amopdHsie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpucrtamnel. CoBpeMeHHble Marepuanbl. [lnaBneHue u Kpuctamnuzauus. Y jelbHas
TerioTa miasieHus. Cyonumarus.

VYpaBHEHHE TEIJIOBOTO OasiaHca.

TexHuueckue ycCTpoiCTBa M IPAKTUYECKOE NPUMEHEHHUE: TMTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TIOJyUYEHUSI COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCJIE HAHOMATEpUAJIOB,
Y HAHOTEXHOJIOTHH.

JlemoHCTparumu.

CBolicTBa HACBHIIIEHHBIX [1APOB.

Kunenve npy noHM>XEHHOM JIaBJICHHH.

CriocoObl U3MepeHHUs BIaKHOCTH.

Habuntoienne HarpeBaHus U MJIaBICHUS KPUCTAIIIMYECKOTO BEIECTBA.

JleMoHcTpanyst KpUCTalIoB.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIe PadOTHI

W3mepeHne OTHOCUTEIBHON BIaXKHOCTH BO3/1yXa.

115.6.4. Paznen 4. DnekTpoanHaAMUKA.

115.6.4.1. Tema 1. DnexTpocTaTHKa.

Onextpuzanust Tell. OJeKTpUudeckuil 3apsii. JIBa BHMJOa 9JIEKTPUUYECKUX  3apsJIOB.
[IpoBOgHMKH, TUANEKTPUKH U NTOJYIPOBOJIHUKH. 3AKOH COXPAHEHMSI dJIEKTPUUECKOTO 3apsija.

B3aunmopeiicteue 3apsmoB.  3akoH  Kyrnona. ToueuHBI  AIEKTPUYECKUN  3apsil.
OnekTpuueckoe moje. HampskeHHOCTh 3nekTpudeckoro mnons. [lpuHuun cynepno3uuuu
3J'IeKTpI/I'—IeCKI/IX HOJ'ICI\/II. .HI/IHI/II/I Haprl)KeHHOCTI/I BHGKTqueCKOFO I10JIA.

Pabora cun SJICKTPOCTATUYCCKOI'O IMOJIA. IloTenuman. Pa3HOCTh IOTEHILINATIOB. HpOBOI[HI/IKI/I
1 TUDJICKTPUKU B DJICKTPOCTATUUCCKOM II0JIC. HHBJ’IGKTPH'—IGCK&H IMPOHUIACMOCTE.

OnektpoeMKocTh. KoHaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHJEHcAaTopa. DHeprus
3apsHKEHHOT0 KOHJEHCaTopa.

TexHudeckue yCTpPONMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOI, 3JIEKTPOMETP,
JEKTpOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyHHBIN IIPUHTED.

JemoHCcTparuu.

Y CTpoUCTBO U MPUHIUIT JEHCTBUS DJIEKTPOMETPA.

B3anmopeiicTBre HadIEKTPU30BAHHBIX TEIL.

BHCKTPI/ILIGCKOC IIOJIC 3aps’KCHHBIX TCII.



[TpoBOAHHKH B JIEKTPOCTATUIECKOM TIOJIE.
DneKTpoCcTaTUYECKas 3alluTa.
JIMDIIeKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTH QJICKTPOCMKOCTH IINIOCKOI'0 KOHACHCATOPpA OT IIJIOIIaAU IJIACTUH, paCCTOAHUSA
MCKIAY HUMHU U I[HE)J'ICKTpH‘IGCKOfI IIPOHUIIACMOCTH.

DOHeprus 3aps>KEHHOr0 KOH/IEHCATopa.

YdeHn4eckuit 3KCIIepUMEHT, Ta0bopaTOpHbIe paboThI

H3MepeHne 31eKTpOeMKOCTH KOHAEHCATOPA.

115.6.4.2. Tema 2. IlocTosiHHBIN 2JIEKTPpUUECKUI TOK. TOKM B pa3iIMYHbIX Cpelax.

DNEeKTPUYECKUA TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA. VICTOUHWKHM TOKA.
Cuia Toka. [TocTOSIHHBIIH TOK.

Hamnpspxenune. 3akon Oma a1 ygacTka Ieru.

BHCKTPI/ILICCKOC COIIPOTUBJICHHC. Y aenbHOE COIIPOTUBJICHUEC BCILICCTBA. HOCJ’IC,Z[OB&TC.HBHOC,
mapaii€JIbHOC, CMEIIAHHOC COCAUHCHUE ITPOBOJHNUKOB.

PabGora QJICKTPHUYCCKOI'O TOKA. 3akoH I[)KO}’J'I?I-.HCHI.I&. MOIIHOCTh SJICKTPUYICCKOT'O TOKA.

DneKTpOoABMKYLIasl Cuja U BHYTPEHHEE CONMPOTHUBIIEHNE UCTOYHMKA ToKa. 3akoH OMa Jiis
HOJTHOM (3aMKHYTOI) 3JIeKTpHuecKoil ienu. KopoTkoe 3amMbIkaHue.

:‘)J'IeKTpOHHafl IMPOBOAMMOCTE TBEPABIX METAJIJIOB. 3aBUCHMOCTh COIIPOTUBJICHUA METAJIIIOB
OT TCMIICPATYPHI. CBCpXHpOBOI{I/IMOCTB.

DnexTpuyeckuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBonnuku. CoOcTBeHHass W IMpHUMECHas MPOBOJUMOCTh IOJYNPOBOJIHUKOB.
CsoiicTBa p-n-niepexona. [TomynpoBoiHUKOBbIE TPUOOPHI.

DNeKTpUYeCKUd TOK B PAaCcTBOpPAX M pacIulaBaxX OdJIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS
JUCCOTTHAITUS. DIEKTPOIIN3.

DnekTpuyeckuil TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoHus.
ITna3ma.

TexHuueckue yCTpONUCTBa U IPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
WCTOYHUKHA TOKA, DJEKTPOHArpeBaTejbHble MPUOOPHI, 3JIEKTPOOCBETHTEIbHBIE MPUOOPHL,
TEPMOMETP  CONPOTHUBICHMS, BAaKYyMHBIH  JMOJ, TEPMHCTOPl U  (POTOPE3UCTOPHI,
IO IIPOBOTHUKOBBIN THOJ, TaJIbBaHUKA.

JeMoHcTpauu.
W3mepenue cuiibl TOKa U HANIPSIKEHHUSL.

3aBHCHMOCTD CONPOTUBJICHUA NUIMHAPUYCCKUX MPOBOAHHUKOB OT [JIMHBI, IUIOIIAAN
IIOMEPCYHOT0 CCYCHUA U MaTCpHrajia.



CMmemnranHoe COCAUHCHHUC ITPOBOJHUKOB.

[IpsiMoe wm3MepeHHe SIeKTPOABMXKYIIEH Cuibl. KOpOTKOE 3aMbIKaHHME TrajlbBaHHYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHMOCTb CONPOTUBIIEHNS METAJIIOB OT TEMITEPATYPHI.

IIpoBOAMMOCTE 3IEKTPOJIUTOB.

HckpoBoli pa3psaa 1 NpOBOAUMOCTb BO31yXa.

ORHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.

Y4eHnueckui 3KCIEPUMEHT, JIabopaTOpHbIe PadOTHI

N3yueHne cMEIaHHOTIO COEAMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpoABMKYIIEH CUIIBI HICTOYHUKA TOKA U €0 BHYTPEHHETO CONIPOTUBIICHHUS.
Habmtonenue snexTponusa.

115.6.5. MexxnpeaMeTHbIE CBSI3H.

Nzyuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBSA3€M € KypcamMM MaTeMaTuKH, OHOJOTHUH, XUMUH,
reorpauu U TEXHOJIOTHH.

MexnpeaMeTHbIe TOHSATHS, CBS3aHHBIE C M3YyUYEHHEM METOJOB HAYYHOTO TIO3HAHUS:
SIBJICHWE, HAy4yHbI (akT, rumore3a, Qu3Wdeckas BeIUYMHA, 3aKOH, TEOpHs, HaOIOJaeHUeE,
SKCTIEPUMEHT, MOJICTMPOBAHUE, MOJICIIb, U3MEPEHHE.

MaremaTHKa: pelieHue CUCTEMbl YpaBHEHUH, JIMHeHHas (yHKIMs, napabona, runepooda,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC,
OCHOBHOE TPHUIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbI M MX MPOEKIUU HAa OCHU KOOPJMHAT,
CJI0’KEHUE BEKTOPOB.

buonorus: Mexannueckoe ABMKEHHE B KUBOW mpupojae, Auddys3us, ocMOC, TEII000MeH
JKUBBIX OPraHU3MOB (BHJIBI TEIUIONEPEIauH, TEIJIOBOE PAaBHOBECHUE), DJIEKTPUUECKUE SIBICHUS B
JKUBOM IIPUPOJIE.

Xumus: JUCKPETHOC CTPOCHHUE BCUICCTBA, CTPOCHHUE aTOMOB M MOJICKYJI, MOJIb BCIICCTBA,
MOJISIpHAs Macca, TCIIJIOBBIC CBONCTBaA TBCPABIX TCII, JKUJIKOCTEN H ra30oB, JJICKTPUYCCKUC
CBOMCTBa MCTAJUIOB, DJICKTPOJIUTUYCCKAA JUCCOHALINA, IaJIbBAHUKA.

['eorpadus: BIa)xHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

TexHonorus: mpeodpa3oBaHue IBUKEHUH € MCIIOIb30BAaHUEM MEXAaHHU3MOB, YUET TPEHHUs B
TEXHUKE, TMOAIIUIHUKH, WCIOJb30BAHUE 3aKOHA COXPAHEHHUs HMMITyJIbca B TEXHHUKE (pakeTa,
BOJIOMET M Jpyrue), JBUTATelb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOI
XOJIOWJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYE€HUsI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHUCIIE
HAaHOMAaTepUalOB, W  HAHOTEXHOJOTMM,  DJIEKTPOCTAaTHYEeCKas  3alluTa,  3a3eMJICHUE
JJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNpHUHTEp, JJIEKTpOHArpeBaTebHbe NPHOOPHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHIL, TAJIbBAHUKA.

115.7. CopepxxaHue oby4yeHus B 11 knacce.



115.7.1. Paznen 4. DnekTpoinHaMuKa.
115.7.1.1. Tema 3. MaruuTHoe€ 1oJie. DJIeKTPOMarHuTHas MHAYKIIHS.

ITocTtostHHBIE MarHuThl. B3auMoaeuCTBUE IOCTOSHHBIX MAarHuTOB. MaruurtHoe Imore.
Bekrop marauTHONM MHAYKIMH. [[puHIMI Cyneprno3niyy MarHUTHBIX MToJIeH. JINHUM MarHUTHON
uHAYKIMK. KapThHa TMHUI MarHUTHON MHAYKLIMN NOJIS IOCTOSTHHBIX MArHUTOB.

MarnuTtHOE ToJie MPOBOJHMUKA ¢ TOKOM. KapTwHa NWHWUN WHAYKIIMM MAarHUTHOTO TIOJIS
JUIMHHOTO TPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJBIEBOTO MPOBOJHMKA, KATYHUIKU C TOKOM.
OmneiT OpcTena. BzanmoaelicTBre MPOBOTHUKOB C TOKOM.

Cuna AMnepa, €C MOAYJIb U HAIIpaBJICHUC.

Cuna JlopeH1ia, ee MOJlyJb U HaripaBjieHue. [[BuxkeHue 3apssKeHHOM 4aCTUIBI B OJTHOPOTHOM
MarHuTHOM moJe. PaGora cunbl JlopeHnia.

SIBneHue DIEKTPOMAarHUTHOW MHAYKIMHM. IIOTOK BeKTOpa MarHMTHOM WHIYKIUU.
ONeKTpOoABMKYLIAas CUJIa MHAYKLINU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIMK Papanes.

BuxpeBoe snektpuyeckoe moje. DIEKTPOABMXKYINAS CHIa WHAYKIIMA B TPOBOJHHUKE,
JBUKYILIEMCS [TOCTYIIATEIbHO B OJTHOPOAHOM MarHUTHOM II0JIE.

[IpaBuio JleHna.

NHAayKTUBHOCTD. SIBIE€HNE CAaMOMHAYKIUN. DIEKTPOABMKYLIAsl CUJIa CAMOUHIAYKIIUH.
BHCPFHSI MAarauMTHOI'O ITOJIA KaTyIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

Texundeckne yCTpOfICTBa U TPAKTHYCCKOC TPUMCHCHHEC: TIIOCTOAHHBLIC MAarHHWTHI,
OJICKTPOMATrHUTHI, SJICKTPOABUIATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, THAYKIIMOHHAA T1CYb.

JlemoHCTparumu.

OmnsIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.
JInHUM MHIYKIUY MarHUTHOTO TIOJIS.
B3anMopeicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JeiictBre cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.
SIBnEeHME PNEKTPOMArHUTHOM MHYKIUH.

[IpaBuio JleHna.

3aBHCHMOCTD BHCKTpO,Z[BI/I)Ky'H_Ieﬁ CUJIbl MHAYKOHUU OT CKOPOCTHU HU3MCHCHHUS MArHUTHOTO
IIOTOKa.



SIBneHne caMOMHAYKIINN.

Y4eHnueckuil 3KCIEPUMEHT, J1abopaTOpHbIE PabOTHI.

M3y4eHre MarHUTHOTO TOJISl KaTYIIKHA C TOKOM.

HccnenoBanue 1eiCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY € TOKOM.
HccnenoBanue siBIEHUS AIEKTPOMarHUTHOM NHIYKIUH.

115.7.2. Pazngen 5. Konebanust 1 BOIHBEI.

115.7.2.1. Tema 1. Mexanuueckue 1 3JI€KTPOMArHUTHBIE KOJIEOaHUs.

KoneGatenprast cucrema. CBoOOmHBIE MexaHWueckue Kosiebanus. [‘apmoHuueckue
konebanus. Ilepmon, wactota, amrumtyna U ¢aza kosnebaHuil. IlpyKUHHBI MasTHUK.
MaremaTrueckuii MasiTHUK. Y paBHEHUE rapMOHUYECKHX Kojiebanuil. [IpeBpaiienue snepruu npu
TrapMOHUYECKUX KOJIeOaHHSIX.

KonebGartenpupiii kOHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC KOJeOaHUS B HIACATHHOM
KOJICOATEIbHOM KOHType. AHANOTHsl MEXIY MEXaHWYeCKMMU U 3JIEKTPOMarHUTHBIMU
kosnebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS! SHEPTUU B HICAIbHOM KojeOaTelbHOM
KOHTYPE.

[IpencraBieHue o 3aTyxaromux KosieOaHUsAX. BbIHYXkJAeHHbIE MeXaHHYeCKHe KoJeOaHus.
Pe3onanc. BeiHyXI€HHBIE JIEKTPOMarHUTHBIE KOJIeOaHMs.

[Tepemennsblii Tok. CHHYCOMIAIbHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenada W TMOTPEOJICHUE ISIEKTPUUCCKON SHEPTHUU.
DKOJIOTUYECKHE PHCKH TPH TMPOU3BOJACTBE DIIEKTPOdHepruu. KysibTypa uCHOnIb30BaHuUs

3JIEKTPOIHEPTUHU B TOBCETHEBHOM KU3HHU.

Texundeckue yCTpOﬁCTBa U HOPAaKTUICCKOC TPUMCHCHUC!: SHCKTpI/I‘-ICCKI/Iﬁ 3BOHOK,
reHepaTop NEPpEMEHHOI0 TOKa, JIMHHUU JJICKTpOIEpeaayd.

JeMoHcTpauu.

HccnenoBanue napameTpoB KojiedaTeNbHOM cucTeMBbl (MPYKUHHBINA WM MaTeMaTUYECKUI
MasiITHUK).

HaGmronenue 3aryxaronumx Kojie0aHu.
HccnenoBanue cBOWCTB BBIHYXKICHHBIX KOIeOaHUH.
HaGmronenue pezonanca.

CBOOOIHBIE AEKTPOMATrHUTHBIEC KOJIeOaHusI.

OcmworpaMMbsl — (3aBUCHMOCTH  CHJIBI  TOKa M HANpsDKEHWsT OT BpPEMEHH) Ui
9JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mpu mocnenoBaTenbHOM COEJUHEHUN PE3UCTOpa, KaTYIIKHM MHIYKTUBHOCTH H
KOHJIEHCATOpaA.



Mopaeinb TuHUY DIIEKTPOIIepESauH.
Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIe PadOTHI

HccnenoBanue 3aBUCHMOCTH TIEpUOJIa MaJIbIX KOJeOaHUH Tpy3a HA HUTH OT JTHHBI HUTH U
Macchl rpy3a.

UccnegoBanue TmepeMEHHOr0 TOKa B 1€MW M3 MOCIEAOBATENIbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTyIIKH U PE3UCTOpa.

115.7.2.2. Tema 2. MexaHU4eCKHE U AIEKTPOMArHUTHBIE BOJIHBI.

Mexanudeckue BOJIHBI, yciioBus pactpoctpaneHus. [lepnoa. CKopocTs pacpocTpaHEHUS U
JuHa BonHBL. [lomepedynple ¥ TMpoJoibHBIE BOMHBL. HWHTepdepeHuns u audpakuus
MEXaHWYECKHUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

BHeKTPOMaFHI/ITHI)Ie BOJIHEL. Y CIIOBHUS HU3JTYy4YCHHA JBJICKTPOMArHUTHBIX BOJIH. Bzanmnasn
opueHranus BekTopoB E, B, v B anexkTpomaruutHoi BoiHe. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaXe€HHe, TpeJioMJIeHne, Toisapu3anus, audpaknus, uHTepdepeniusa.  CKoOpocTh
3JEKTPOMArHUTHBIX BOJIH.

[IIkanma >MEKTPOMAarHUTHBIX BOJH. [IprMeHeHHWe 3JIeKTPOMAarHUTHBIX BOJIH B TEXHHKE H
ObITY.

[TpuHIIMTIBI paanOCBA3U U TeneBuAeHUA. Pagnonokanus.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHu4eckne yCTpOWCTBA M TMPAKTHYECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBAasl JMATHOCTHUKA B TEXHUKE W MEIUIIMHE, pajap, PaJHuONpPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neus.

JemoHcTparuu.

OO6pa3zoBanue U pacIpOCTPAHEHHUE TIOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneb6mromieecs Teno Kak HCTOYHUK 3BYKa.

HalGmronenue otpaykeHus U MPEIOMIICHNS MEXaHUYECKUX BOJH.

Habmonenue natrepdepeHnnu u Audpakiiny MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmtoienue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYIOH W YacTOTOM
KOJIcOaHUM.

HccnenoBanue  CBOMCTB — JJEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHE, IPEIOMIICHHE,
noJsispu3anus, Audpakuus, nHTepdepeHIus.

115.7.2.3. Tema 3. OnTuka.

I'eomeTrpuueckas ontuka. [IpsmonnHeliHoe pacpocTpaHeHHE CBETa B OJJHOPOIHOM cpejie.



JIyud cBera. ToUEUHBIN UCTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaKeHHsi CBeTa. llocTpoeHHe H300pa)KeHU#l B TIOCKOM
3epkaie.

[Ipenomnenne cBeta. 3akOHBI TPETOMIICHHS CcBeTa. AOCOIIOTHBI  TOKa3aTelNb
npeinomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpedenbHbId yroja MOJHOTO BHYTPEHHETO
OTpaKeHHUS.

Jucnepcus cBeta. CiaoxHbIN cocTaB 6enoro ceeta. L{BerT.

Cobuparoriiue ¥ pacceuwBaromue JHH3bI. ToHkas nwmH3a. DOKyCcHOE paccTosHHE W
ONTHUYECKasl CHJIa TOHKON NUH3BL. [locTpoeHne n300paxxeHuii B COOMPAIOIINX M PACCEUBAIOIINX
nuH3ax. @opMysia TOHKOM JIMH3BI. Y BEIMUEHUE, 1aBAEMOE JINH30M.

Hpeuenm MPUMCHUMOCTU FCOMeTpI/I‘{eCKOﬁ OIITHKH.

BonnoBas onrtuka. Wutepdepennus cera. KorepeHTHblE HCTOYHUKH. Y CIIOBUS
HaOJII0/IeHUs] MAKCUMYMOB U MUHUMYMOB B MHTEp()EpPEHLIMOHHOM KapTUHE OT JIBYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

Judpakuus csera. JludpakunoHHas pemieTka. YcJoBUE HAONIONCHHS — TJIABHBIX
MaKCHUMYMOB IpH NaICHUH MOHOXPOMAaTHYECKOT0 CBETa Ha JUPPAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuveckne yCTpOWCTBA W MpPaKTUYECKOE NPHMEHEHHWE: OYKH, JIyma, (QoToarmapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TENIECKOT, BOJIOKOHHAS ONTHKA, TU(MPAKIIMOHHAS PEIIETKA,
MOJISIPOUS.

JemoHcTparuu.

[IpsmonuHeitHOE pacmpocTpaHEeHHe, OTPaKEHHE M TpeloMieHHe cBera. OmnTudeckue
npudOpBHI.

[TomHOE BHYTpEHHEE OTpakeHue. MoJielb CBETOBOIA.
HccnenoBanue cBOWCTB U300paKeHHI B TUH3AX.

Moaenu MUKpPOCKOIIA, TEIECKOA.

Ha6monenue uatepdepeHun cBera.

Hab6monenue qudpakiuun cBeTa.

HaGmroienue aucnepcuu cBera.

[TosrydeHne CieKTpa ¢ TOMOIIBIO TIPU3MEI.

[TonmydeHue cnekTpa ¢ TOMOMIbIO TU(PPAKIIMOHHON PEIIETKH.
HabmroneHne momnsipu3aiiu cBeTa.

YdeHnueckuit 3KCIIepUMEHT, T1a0bopaTOpHbIe paboThI



N3mepenne nokazaresns MpeJoMIIEHUs CTEKIIA.

UccnenoBanue CBOMCTB N300paKeHHM B JIMH3AX.

HaGmroienue aucnepcuu cBera.

115.7.3. Paznen 6. OCHOBBI ClieIIUaILHON TEOPUU OTHOCUTEIBHOCTH.

['panunbl NpUMEHUMOCTH KlacCUYecKoW MexaHuku. [locTynaTel cnenuanbHOM Teopuu
OTHOCHUTEIILHOCTH: WHBApPHAHTHOCTh MOJIYJSl CKOPOCTH CBe€Ta B BaKyyMme, MPHUHIUII
OTHOCHUTEIBHOCTH OHHINTEHHA.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlEHNE JJTHHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBs13b MaCCBhI C PHEPTUEH U UMITYIILCOM PEIISTUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOS.

115.7.4. Paznen 7. KBanToBas ¢uzuka.

115.7.4.1. Tema 1. DneMeHTBI KBAHTOBOI OIITUKHA

®oronbl. ®opmyna [Inanka cBs3u SHEpPruu GOTOHA C €r0 YACTOTOW. DHEPTUsi U UMITYJIBC
(dbotona.

OtkpeiTre u uccaenoanue Gorordpdexra. OnbiTel A.I'. CTonerosa. 3akoHb! poTOdPdeEKTA.
VYpaBuenue DitnmreitHa s potodddekra. "Kpacnas rparuma” gporoaddexra.

JaBnenue cBera. OnbiTel [1.H. JIeGenena.

XnMHuueckoe NeUCTBHE CBETA.

TexHUYECKHE YCTPOWCTBA M MPAKTUYECKOE MpUMEHEHHe: (OTORIEMEHT, (OTOAATUHK,
COJIHEUHas OaTapesi, CBETOIHO/I.

JemoHcTparuu.

dotorhPexT Ha yCTAaHOBKE C ITMHKOBOM TIIIACTHHOM.
HccnenoBanue 3akOHOB BHEIIHETo GpoTodddexra.
CseToano.

Conneunas Oatapest.

115.7.4.2. Tema 2. CTpoeHue aToma.

r

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesumio @ -uactur. Ilnanerapnas
monenb atoMa. [loctymatel bopa. 3nydenue u morsomieHrne GOTOHOB MpHU MEPEXO/e aroma C
OJTHOTO YPOBHS PHEPTUHU Ha JIpyroil. Buasl cnektpoB. CieKTp ypoBHEH SHEPTHH aTOMa BOIOPO/IA.

BonnoBble cBolicTBa yactull. Bonnel ne bpoiinsa. KopnyckynspHO-BOJIHOBOW Jyaan3M.

CnoHTaHHOE U BBIHYXKJACHHOC U3TTYy4YCHHC.



TexHuueckue YCTpoilcTBa UM TNPAKTUUECKOE IPUMEHEHHE: CIEKTPaJbHbI aHau3
(ciexTpockor), 1a3ep, KBAHTOBBIM KOMITBIOTED.

JemoHcTparuu.

Mopenb onsita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGmronenne nuHeNvaThIX CIIEKTPOB U3TyUCHHUS.
Jlazep.

YyeHn4eckuii SKCIIEPUMEHT, TaOOpaTOPHBIE paOOTHI.
Habmroienne muHeHYaToro CeKTpa.

115.7.4.3. Tema 3. ATOMHOE SpO.

DKCIEepPUMEHTBHI, JJOKa3bIBAIOIINE CIOKHOCTh CTPOCHUS siipa. OTKPHITHE PaIHOAKTUBHOCTH.
OmneiTel Pesepdopna no onpeneneHnio coctaBa paaloakTUBHOTO u3inydeHus. CoiicTBa anbda-,
6era-, raMMa-u3JIyueHus. BiausiHre paJuoakTUBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HelTpoHa. Hykionnas monens snpa ['eitzendepra-MBanenko. 3apsia
sapa. MaccoBoe uucio sanapa. M3otomnsl.

Anbda-pacnaa. DJIEKTPOHHBI U MO3UTPOHHBIM Oera-pacman. ['amma-usnydeHue. 3akoH
pPaAMoOaKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegexT maccol sipa.
Snepusle peakuuu. [lenenue u CUHTES SAED.

SAnepubiii  peaktop. Tepmosinepusiit cunTe3. I[IpoOrembl M TNEPCIEKTUBBI  sIEPHOU
JHEPreTHKU. JKOJIOTMUECKHUE ACIIEKTHI IIEPHON SJHEPTETHUKH.

DnemeHTapHbIe YacTULlbl. OTKpPBITHE TO3UTPOHA.
MeTo/ 161 HAOIIOIEHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHII.
dyH1aMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUDA.

TexHUueckue ycTpOHCTBa M NpaKTHUECKOE NMPUMEHEHHUE: J03UMETp, Kamepa BuibcoHa,
SJIEPHBII peakTop, aTOMHast 6oM0a.

JemoHcTparuu.

CyeTurK HOHU3UPYIOLIUX YACTHII.

YdeHnueckuit 3KCIIepUMEHT, T1a0opaTOpHbIe paboThI
HccnenoBanue TpeKkoB 4acTUll (110 TOTOBBIM GoTorpadusim).

115.7.5. Paznen 8. DneMeHTHl aCTPOHOMUU M aCTPOPHU3UKH.



Ortanbl pa3BUTUs acTpoHOMUH. [IpUKiIaiHOE U MUPOBO33PEHUYECKOE 3HAUYEHNUE ACTPOHOMUH.
Bun 3Be3nnoro Heb6a. Co3Be3nus, SpKUe 3BE3/1bl, IUNIAHETHI, IX BUIUMOE JBHKEHHE.
ComnHeuHast cucTema.

Connane. ConHeunast akTMBHOCTh. Mctounuk sHeprum CosiHIIA W 3Be31. 3BE3IbI, HX
OCHOBHBIE€ XapaKTepUCTUKH. JlnarpaMma "CrieKTpajibHbBIN KJIacC - CBETUMOCTH". 3BE3/1bl TJIABHOM
MOCJIEIOBATEIIFHOCTH.  3aBHCHMOCTH  ''Macca - CBETHMOCTR" i1 3Be3]  TJIaBHOMU
MOCJIeIOBaTeNbHOCTH. BHyTpeHHee cTpoeHue 3Be3[. CoBpeMEHHBbIE MPEACTaBICHUS O
MPOUCXOKACHUH ¥ 3BoJrorrK COJIHITA U 3B€3]1. DTaIbl )KU3HU 3BE3]I.

Mneunsiii [1yTs - Hama [ManakTtuka. [lonoxxenne u nuxxenue Connua B ['anaktuke. Tumnsl
rajakTuk. PaguoranakTuku v kBazapbl. YepHbIE IbIPHI B siApaX rajJakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa00ma. PazOeranue ramaktuk. Teopwus
bonpmioro B3peiBa. PennkroBoe n3nyyeHue.

MacmtaGHas cTpykTypa Beenennoil. Meraranaktuka.
Hepemiennsie mpo6ieMbl aCTpPOHOMUM.
VYdyeHnuueckue HaOIIOICHUS.

Habumtoienuss HEBOOPYKEHHBIM TJ1a30M C MCMOJIb30BAaHUEM KOMIBIOTEPHBIX MPHUIIOKEHUN
JUISL OTIpe/IeNIeHHs] TIOJIOKEHHUs HeOeCHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHoOro noiymapus u sipkue 3Be3/Ibl.

Habmonenus B teneckon JlyHsl, mianet, Mneunoro IlyTu.
115.7.6. O6001maromee MOBTOPEHUE.

Pone ¢u3uku M acTpOHOMHHM B HSKOHOMHYECKOW, TEXHOJOTMYECKOW, COIMAJIBHON U
3THYECKOH cepax IedaTeaIbHOCTH YEI0BEKa, pOJib U MECTO (DU3UKHU U ACTPOHOMUU B COBPEMEHHOMN
HAy4YHOIl KapTHHE MHpA, poib (u3nyYeckod Teopur B (OPMHUPOBAHUM NPEACTABICHUN O
(u3nueckoil KapTUHE MHpa, MECTO (U3NYECKON KapTHUHBI MHpa B OOIIEM pSAAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE.

115.7.7. MexxnpeaMeTHbIE CBSI3H.

Nzyuenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 Kilacce OCYyIIECTBIISETCS C Y4YETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBS3€M € KypcamMM MaTeMaTuKH, OHOJOTHUH, XUMUH,
reorpauu U TEXHOJIOTHH.

MexnpeaMeTHbIe TOHSATHS, CBS3aHHBIE C H3YyYEHHEM METOJOB HAYYHOTO TO3HAHUSA:
SIBJICHWE, HAy4yHbI (akT, rumore3a, Qu3ndeckas BeIUYMHA, 3aKOH, TEOpHs, HabOIOJaeHUeE,
SKCTIEPUMEHT, MOJICIMPOBAHUE, MOJICIIb, U3MEPEHHE.

MaremaTHka: pelieHHe CHUCTEMbl YpaBHEHUH, TPUTOHOMETpHUYECKHE (YHKIMM: CHHYC,
KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXJIECTBO, BEKTOPHl M HX
IPOEKIIMM HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA,
MIPU3HAKU 110/1001s TPEYTOJIbHUKOB, OIpeIeJIeHHE MIOMAAN III0CKUX GUryp u oobema Tell.

buonorus: snekrpudeckue sSBICHUS B )KUBOM MpUpO/Ie, KoJiebaTeNbHbIe ABHKEHHS B )KUBOM
MIPUPOJIE, ONITHYECKUE SIBJICHUS B )KUBOW MIPUPOJE, IEUCTBUE PAJIUALINN HA KUBBIE OPTaHU3MBI.



XuMHA: CTPOCHME aTOMOB W MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEpABIX TeI,
MEeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pEeIIeTKH, CIIEKTPaIbHbIN aHaIu3.

I'eorpadus: MarHUTHBIE TMONIOCA 3EMIIH, 3aJIeKU MArHUTHBIX Py, (GOTOCHEMKA 3€MHOMN
MMOBEPXHOCTHU, IPEJICKa3aHUE 3eMJIETPSICEHUH.

TexHOoIorus: TUHUU DIIEKTPOIEepeIay, FEHEPATOP NIEPEMEHHOIO TOKA, HJIEKTPOBUIaTeb,
WHAYKIMOHHAs Te4yb, pajap, paJuONpPHUEMHHUK, TelleBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIMOHHBIH anmapar, BOJOKOHHAs ONTUKA, COJIHEYHas OaTapes.

115.8. MnaHupyemble pe3ynbTaTbl OCBOEHUS MNporpaMmmbl Mo ¢usnke Ha
YypOBHe cpeaHero obwero o6pasoBaHus.

115.8.1. OcBoenue yuebHOro mnpeamera "duzuka" Ha YpOBHE CpEIHEro O0OIIEero
oOpazoBanus (0a30BbIi yPOBEHb) NOHKHO OOECIEYUTH JOCTIKEHHUE CIICTYIONIUX JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEeIMETHBIX 00pa30BaTEeNbHBIX PE3yIbTATOB.

JInaHOCTHBIE pe3yibTaThl OCBOEHHS ydeOHoro mpeamera "dusmka" HOMKHBI OTpakaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHCTEMOM I€EHHOCTHBIX OpPHEHTAllMi, ITO3UTHBHBIX BHYTPEHHHUX
yOeXIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHMCKOTO  OOIIEeCTBa,
pacmMpeHre KM3HEHHOI'O ONBbITa M OIbITA ACATENIBHOCTH B IPOLECCE peaTu3allid OCHOBHBIX
HaIIPaBJICHUN BOCIIUTATEIIbHOU IEATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpax/1aHCKOrO BOCIIUTAHHUS:

C(OPMHPOBAHHOCTh  TPAXKIAHCKONH TO3UIMH  OOy4YalomIerocs KakK aKTHUBHOTO W
OTBETCTBEHHOTO WICHA POCCUIICKOTO OOIIIECTBA;

MOPUHITHE TPAJAUIUOHHBIX OOIICUETOBEUECKUX TYMAHHUCTHUYECKUX U JEMOKPATHUYECKHX
IIEHHOCTEMH;

TOTOBHOCTh BECTH COBMECTHYIO NEATEIhHOCTh B HWHTEpecax TIpa)KIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYTIPABICHUH B 00pa30BaTEILHON OpraHU3allnu;

YMEHHE B3aUMOJCUCTBOBAaTh C COLMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HX
(GyHKIMSAMU ¥ Ha3HAUYECHUEM;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU J€ATEIbHOCTH;
2) maTpUOTHYECKOT0 BOCIIUTAHUSA:
c(OPMHPOBAHHOCTH POCCUHCKOM I'pakTaHCKOW UIEHTHYHOCTH, MATPUOTU3MA;

HEHHOCTHOC OTHOIICHHUE K TOCYyAapCTBCHHBIM CHUMBOJIAM, JOCTHXXCHHUAM pOCCI/IfICKI/IX
YUYCHBIX B obactu (I)I/I3I/IKI/I N TCXHHUKC,

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO TIOBEICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIMIO ¥ IPUHUMATh OCO3HAHHbIE PELIeHMSI, OpPUEHTUPYSCh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B I€ATEIILHOCTU YUYEHOI'O;

OCO3HaHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;



4) 9CTCTUYCCKOI'O BOCIIMTAHHA:

ACTETUYECKOE OTHOUIEHUE K MHUPY, BKIIFOUas 3CTETUKY Hay4YHOTO TBOPYECTBA, MIPUCYILETO
¢u3nyeckoil Hayke;

5) TpyZIOBOTO BOCIIUTAHUS:

MHTEpEeC K pa3InyHbIM chepaM npodeccnoHanbHOM AesITeIbHOCTH, B TOM YUCIIE CBSI3aHHBIM
C (QU3MKOM M TEXHHUKOH, YMEHHE COBEpIlaTh OCO3HAHHBIA BbIOOp Oyayuiell mpodeccun u
peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacCTH (PU3MKU HA
MPOTSKEHUH BCEU KHU3HU;

6) PKOJIOTUYECKOTO BOCIIUTAHUS

C(OPMHPOBAHHOCTh JKOJIOTUYECKOH KyJIbTYphl, OCO3HAaHUE TJ00AJIBHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

IIJIAHUPOBAHUE U OCYLIECTBICHUE JEUCTBUM B OKPYXKAIOLLEH Cpelle Ha OCHOBE 3HAHUSA LICJIeH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

Pacimmpenue ombita  JEATEIBHOCTH  JKOJOTMYECKOM HANPABIEHHOCTH HAa OCHOBE
MMEIOIINXCSI 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOT'O ITO3HAHUA:

C()OPMHPOBAHHOCTL  MHMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs PU3HUECKON HAYKH;

OCO3HaHHE LIEHHOCTU HAyYHOU J1eATeIbHOCTH, TOTOBHOCTh B IpOLECCe U3yueHUs: (PU3NKU
OCYLIECTBIISATh IPOEKTHYIO U UCCIIEA0BATENbCKYIO 1€ATEIbHOCTD HHANBUIYAIBHO U B TPYIIIIE.

115.8.2. B mporecce OOCTHKEHHS JTUYHOCTHBIX PE3YJIbTAaTOB OCBOEHHUS MIPOrPAMMBI IO
¢u3uke U1 ypOBHS CpelHEero oOmero oOpa3oBaHHs y OOYyYaroIIMXCS COBEPIICHCTBYETCS
SMOILIMOHANBHBIN UHTEJUIEKT, MpeAroaralonui chopMrupoBaHHOCTS:

CaMOCO3HaHUsl, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE COCTOSHUE,
BUJICTh HAIIPABJIEHUS Pa3BUTHS COOCTBEHHON dYMOIMOHAIBHOU c(hephl, OBITH YBEPEHHBIM B ce0e;

CaMOpPETyJIMPOBaHN, BKIIFOYAOIIETO CAMOKOHTPOJIb, YMCHUC ITPUHHUMATL OTBETCTBECHHOCTDb
3a CBOC ITOBCJICHHC, CIIOCOOHOCTH Al TUPOBATHECA K DMOIIMOHAJIBHBIM U3MCHCHUAM U ITIPOSABIIATH
FI/I6KOCTB, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBAIlMY, BKIIIOYAIOIIEH CTpEMJIEHHE K JOCTHKECHHIO LEIH U YCIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHHE JIEHCTBOBATH, UCXOMs U3 CBOUX BO3MOKHOCTEH;

OMIIaTHUH, BKJ'IIO'—I&I—OHIG?I CIIOCOOHOCTh ITOHMMATh OMOIHUOHAJIIBHOC COCTOSAHHE JPYTIUX,
YUUTBIBATH €0 IIPpHU OCYIICCTBIICHUU 06H_[CHI/ISI, CIIOCOOHOCTB K COYYBCTBHUIO U COIICPCIKUBAHUIO;

COIMAJIBHBIX HaBBIKOB, BKJIFOYAKOIIMX CIIOCOOHOCTH BBICTpanBAaTh OTHOWICHUA C APYTUMU
JIOAbMU, 3a6OTI/ITBCSI, HOPpOABJIATE HHTCPEC U pa3pClliaTh KOH(I)J'II/IKTLI.

115.8.3. MeramnpenMerHble pe3yJbTaTbl OCBOEHHUS IPOTPaMMbl CpPEAHETO OOLIETro
00pa30BaHus TOJKHBI OTPAXKATh!



115.8.3.1. OBnageHne yHUBEPCAIbHBIMU [T03HABATEIBHBIMU IEHCTBUSMU:
1) 6a3oBbIe JTOTHYECKUE JCHCTBUS:

CaMOCTOSITENIFHO (OPMYJIUPOBATh W aKTyalIM3HpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIMPEACIIATh LCIIN ACATCIIbHOCTH, 3a1aBaTh MapaMCTPbl U KPUTCPUU UX NOCTHIKCHUS,
BBISABJIATh 3aKOHOMEPHOCTHU U ITPOTHUBOPECUUA B PaCCMATPUBACMBIX (1)I/ISI/F-ICCKI/IX SABJICHUSAX,

pa3pabaTbIBaTh IUIaH PEIIEHUS IPOOIEMBI C YUETOM aHAIN3a UMEIOIIUXCS MaTePHAIbHBIX U
HEMATEpPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPCKTUBBI B ACATCIIBHOCTb, OLCHUBATH COOTBCTCTBUC PC3YJILTATOB IICJIAM,
OIICHUBATh PUCKHU HOCHe}ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHHUPOBATh U BBHIMOJIHATH pPaOOTy B YCIOBUAX pPEATbHOT0, BHUPTYyalbHOTO U
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.
2) 6a30BBIC UCCIEAOBATEIIBCKUE ACHCTBUSA:

BJaJIeTh HAy4YHOW TEPMUHOJIOTHEH, KIIOYEBBIMH IMOHATUAMU U METOJaMHU (U3UYECKOIl
HayKH;

BJIaJCTh HaBBIKaMU yqe6HO-HCCHCHOBaTeHBCKOﬁ u HpOCKTHOﬁ JACATCIIBHOCTH B obnactu
(i)I/I?)I/IKI/I, CIIOCOOHOCTBIO I TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOMCKY METOJ0B PCIICHUA 3a1a4
(I)I/ISI/FICCKOI“O COACPpIKaHUA, TPUMCHCHUIO PA3JIMYHBIX MCTOJOB ITO3HAHUS,

BIIQJIETh BUJAMHU JICSITEIBHOCTA IO TOJYYEHHWIO HOBOTO 3HAHMS, €r0 WHTEPIpETaIuH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3TaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBIABJIITE TNPUYUHHO-CICACTBCHHBIC CBA3HM W aAKTYAJIU3UPOBATH 3alda4dy, BbIABUI'ATb
THUIIOTE3Y €€ PCIICHUSA, HAXOAUTh apryMEHTHI JJIA 10KA3aTCIbCTBAa CBOUX YTBep)KHeHHﬁ, 3a1aBaTb

napaMeTpbl U KpUTEPUU PEIICHUS;

AHAJIIM3UPOBATDH IMMOJIYUCHHBIC B XOJ€ PCIICHUA 3a1a4r PE3YJIbTAThI, KPUTHYCCKU OLICHUBATH
X DJOCTOBCPHOCTD, IPOTHO3UPOBATH USMCHCHUC B HOBLIX YCIIOBUAX;

CTaBUThb U (OPMYJIMPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTEIbHON JAESITEILHOCTH, B TOM
quCIIe IPU U3yUeHUH (PUBHKH;

JaBaTb OUCHKY HOBBIM CUTYyallUsAM, OICHHUBATDb HpHO6peTeHHLII>’I OIIBIT,

YMETh NEPCHOCUTH 3HAHUA 10 (I)I/I3I/IKC B IPAKTUYCCKYIO 00J1acTh KHU3HCACATCIIbHOCTH,
YMETH MHTCTPHUPOBATHL 3HAHUSA U3 PA3HBIX yqe6HHx npeaAMETOB;

BBLIBUT'aTh HOBBIC UJICHU, IIPpCAJIaraTb OpUTrnHAJIbHBIC TIOAXOAbI U PCIICHUS

CTaBHUTb HpO6J’I€MBI " 3a71a4M, JOITYyCKarOIINE aJIbTCPHATUBHBIC PCIICHUS.



3) pabota ¢ uHpOpManueit:

BJIa/IETh HaBbIKAMU MOJy4YeHHUs MHPOpManuu (U3NUECKOro CoJep:KaHus U3 UCTOYHUKOB
pPa3HBIX THWIIOB, CaMOCTOSITEJIBHO OCYIIECTBIATH IIOMCK, aHaJIW3, CHUCTEMAaTU3aLHI0 W
HMHTEpPIpETALNIO HHPOPMAIIMK Pa3IUYHbIX BUJOB U (POPM MpeacTaBIeHUS;

OLCHUBATh JOCTOBCPHOCTDH I/IH(I)OpMaLII/II/I;

MCIOJIb30BaTh CpeACTBa HHPOPMAITMOHHBIX 1 KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH B PEILIEHUU
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OpPTraHU3AIMOHHBIX 3aJau C COOJIOJIeHuEM TpeOOBaHUM
SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TMTUEHBI, pecypcocOepekeHus, MPaBOBbIX M ATHUYECKHUX
HOPM, HOPM HH(OPMAIIMOHHON 06€3011aCHOCTH;

C03/1aBaTh TEKCTHI (PU3NUECKOI0 COACPKAHUS B PA3IMUHBIX opMaTax ¢ y4eTOM Ha3HAYCHUS
UHPOpPMALIMK M IEeJeBOH ayaUTOPHUH, BBIOMpas ONTUMAIbHYIO (OpPMY TNpeACTaBICHUS U
BU3YaJIU3alUH.

115.8.3.2. OBnageHne yHUBEPCAIbHBIMA KOMMYHUKAaTUBHBIMU JEHCTBUAMMU:

1) obmenwue:

OCYILIECTBIIATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYalluil U CMATYaTh KOH(INKTHI,

pa3BEpHYTO M JIOTUYHO H3JIaraTh CBOK) TOYKY 3PEHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHas JeSITeIbHOCTD:
MMOHMMATb U UCTIOJIB30BaTh MPEUMYIIECTBa KOMaHAHON 1 UHIMBUYaJIbHOU paboThI;

BBI6I/IpaTB TEMATUKyY U MCTOAbl COBMCCTHBIX JEeHUCTBUI C y4ueTOM 06H_[I/IX HUHTCPCCOB U
BO3MOKHOCTEH KaXXJ10ro 4JI€Ha KOJIJICKTHBA,

[IPUHUMATh LEJIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BbIBATH U KOOPAUHHUPOBATH
JIEHCTBHS I10 €€ JIOCTUKEHHUIO: COCTABJIATh IUIAH ACHCTBUM, pACIIPEAEIIATH POJIU C y4€TOM MHEHUI
YYaCTHHUKOB, 00CYKJIaTh Pe3yIbTaThl COBMECTHOU PaOOTHI;

OLIEHMBATh KAY€CTBO CBOET0O BKJIa/1a M KaXKA0r0 YHaCTHUKA KOMaH bl B OO pe3yIbTaT 1o
pa3paboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC ITPOCKTHI, OUCHHUBATH HACHU C IMO3UWIIMW HOBHWU3HBI, OPHUIMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,

OCYHICCTBIATL TIO3UTHUBHOC CTPATCTUYCCKOC TIOBCACHHWEC B PA3JIMYHBIX CUTyalUdIX,
IMPOSABJIATE TBOPUCCTBO U B006pa)KCHI/Ie, OBITh WHHUIIUATHUBHBIM.

115.8.3.3. OBnageHne yHUBEpCAIbHBIMY PETYJIATHBHBIMU JIEHCTBUSAMMU:
1) camoopranu3zanus:

CaMOCTOATCIIBHO OCYHICCTBJIATE ITIO3HABATCIBHYIO ACATCIBHOCTL B obOnacTu (1)I/I3I/IKI/I u
ACTPOHOMMUHU, BBIABJIATH HpO6J’ICMBI, CTaBHUTb U (I)OpMy.HI/IpOBaTB COOCTBEHHBIE 3aaa4u,



CaMOCTOATENIBHO COCTaBJATH IUIAH PELIEHUs PACUYETHBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJITHEHHSI TIPAKTUYECKOM pPabOTBI C YYETOM MMEIOMIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOXXHOCTEHN U MPEANOYTEHU;

JaBaTb OUCHKY HOBBIM CUTYAIUsAM;
paciarpsiTh paMKH yqe6H0r O IpcaAMETa Ha OCHOBC JIMYHBIX HpeHHOQTeHI/II\/'I;

JleJlaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTDH 3a
pelIeHue;

OLIEHHBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO SPYAULIMU B 00J1aCTU (PU3UKHU, TTOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOIIb:

JaBaTb OLCHKY HOBBIM CHTyallMsIM, BHOCUTH KOPPCKTHBBI B ACATCIIBHOCTH, OLCHUBATH
COOTBCTCTBUC PC3YJIbTATOB ILCJISAM,

BJIaJI€Th HAaBbIKaMH IM03HaBaTEILHOMI pe(bneKcm/I KaK OCO3HaHUA COBCPIIACMBIX ﬂGﬁCTBI/IfI u
MBICJIMTCJIBHBIX ITPOLICCCOB, UX PC3YJIbTATOB U OCHOBaHI/Iﬁ;

MCTIOJIB30BATh MPUEMBI pe()IICKCHH IS OLIEHKH CUTYaIllH, BEIOOpA BEPHOTO PEIICHHS,
OLIEHMBATh PUCKHU U CBOEBPEMEHHO IPUHUMATD PELICHUS M0 UX CHIKEHUIO;
MPUHUMATh MOTUBBI U @pTYMEHTHI IPYTHUX MPH aHAJIN3€ PE3YIIbTaTOB JCSTEIHHOCTH.
3) npunsiTHe cels U IPyTrux:

MPUHUMATH ce0s, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI U apTYMEHTHI IPYTHUX NP aHAIN3€E PE3yIbTaTOB AESATEIbHOCTH;
MPHU3HABATH CBOE TPABO U MPABO JPYTUX HA OMIHOKY.

115.8.4. IIpeameTHbIe pe3yabTaThl OCBOSHHS TPOrpaMMBbI o ¢usnke. B mpoiiecce uyueHus
Kypca Kypca ¢usznku 6a30Boro ypoBHs B 10 Kiacce oOyqaroniuiicss HAy9uTCs:

JIEMOHCTPUPOBATh Ha MpHUMEpax poJib U MeCTO (U3MKU B (POPMHUPOBAHUHU COBPEMEHHOMN
Hay4YHOW KAPTHHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPAKTUYECKOU
JeATEIbHOCTH JIIOJIEH;

YUUTHIBATh FPAHULIBI IPUMEHEHUS U3yUYEHHBIX PU3NUECKUX MOJIENIEeH: MaTepuaibHas TOUKa,
UHepIHalbHasl CUCTEMa OTCYeTa, aOCOIOTHO TBEPJOE TeNO, UACANbHBIN a3, MOJIENN CTPOCHUS
ra3oB, *HUJKOCTEN U TBEPHbIX TeJl, TOUCUHBINA 3JIEKTPUUECKHUM 3apsi MPH peleHuu (pUu3ndeckux
3a/1ay4;

pacrno3HaBaTh (U3NYECKUE SBICHUS (MpOILecChl) U OOBSCHITH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJSIPHO-KHHETUYECKOW TEOpUU CTPOEHUS BEIIECTBA M DJIEKTPOAUHAMMKHU:
pPaBHOMEPHOE U PABHOYCKOPEHHOE IPSMOJMHENHOE JBU)KEHUE, CBOOOJHOE MaJECHUE Tel,
JIBIDKEHUE 10 OKPYKHOCTH, HHEPILUS, B3aUMOIeHCTBHE Tel, TU(Qy3us, OpOyHOBCKOE ABHKEHHE,
CTpOEHHE KUAKOCTEH U TBEPIBIX TeJl, K3MEHEHHE 00beMa Tell IPU HarpeBaHuu (OXJIaXICHUN),



TEIIOBOE pPaBHOBECHE, HCIAPCHUE, KOHJCHCAIMS, IUIABJICHHE, KPHUCTAJLTH3AIMs, KUIICHHE,
BJIAKHOCTH 1303)1yxa, IIOBBIIIICHUEC JABJICHUS I'a3a HpI/I €ro HarpeBaHI/II/I B SaKpBITOM COCY}Ie, CBA3b
MEXy TapamMeTpaMH COCTOSHHS Ta3a B HM30IPOIECCax, JIEKTPU3ALUs TEJ, B3aUMOJICHCTBUE
3apsioB,;

OIUCHIBATh MEXAHWYECKOE JBM)KEHHUE, UCIONb3Yys (PU3MUECKUE BEIMYUHBI: KOOpIHMHATA,
yThb, IEpEMEIIEHNE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHIa, UMITYJIbC Tejla, KMHEeTH4ecKas
9Heprus, MOTEHIHaJbHas SHEPrusi, MexaHudeckas paboTa, MeXaHWYecKas MOIIHOCTh; MpHU
OTMCAaHUU NMPABUIILHO TPAKTOBATh PU3NUYECKHIT CMBICI UCTIOIb3YEMbIX BEIHUNH, UX 0003HAYEHUS
U €UHMIIBI, HAXOIUTHh (POPMYIIBI, CBSI3BIBAIONINE NAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMHU
BEJIMYUHAMU;

ONKCHIBATh H3YYECHHBIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBBIE SBJIEHMS, HCIOJIb3Ys
(¢u3nueckre BENWYMHBL: JaBJICHHWE ra3a, TeMmIepaTypa, CpeaHss KUHETHYecKas HHeprus
XaOTUYECKOT0 JIBUKEHHUS MOJIEKYJ, CPEIHEKBaJIpaTHUYHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprusi, pabora raza, Kod(pUIMEHT IMOJIE3HOr0 JEeHCTBUS TEIJIOBOTO
JIBUTATENIs; IPY ONHMCAHUM MTPABUIIBHO TPAKTOBATH (PU3NYECKHUI CMBICI UCIOIb3yEMbIX BEIUYHH,
uX 0003HAYeHUs M EJUHUIIBI, HAXOAWUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTMMH BEITUYUHAMU;

ONMCHIBATh M3YYECHHBIE JJIEKTPUUYECKHE CBOWCTBA BELIECTBA M AJIEKTPUYECKHUE SIBICHHUS
(mporuieccsl), UCONB3ys (U3NUECKUE BEJIWUYMHBI: JNEKTPUUECKUI 3apsi, 3JIEKTpUYEcKoe ToJe,
HaIpsDKEHHOCTh  MOJIS, NOTEHIMAN, pPa3sHOCTh IIOTEHIMAJIOB; IPH ONHCAHUU IPABHIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIOJNB3YEMbIX BEIMYUH, UX OO0O3HAUEHUS M EIMHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NUECKYIO BETMUHMHY C IPYTUMH BEIMYMHAMY;

aHAJTM3UPOBaTh (PU3MUECKUE TMPOLECCHl W SBJICHHUS, UCIONb3Ys (PU3NYECKHE 3aKOHBI U
NPUHIUIBL: 3aKOH BceMupHoro tsarotenus, I, I u III 3axonsl HproTOHa, 3aKOH coxpaHEHUs
MEXAHUYECKOM SHEPIUH, 3aKOH COXPAHEHMsI UMITyJIbCa, IPUHIUI CYNEPIIO3ULIUN CHJI, IPUHIUI
paBHOMpPaBUs WHEPLMAIBHBIX CUCTEM OTCYETA, MOJEKYJISPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPEIHEH KHHETUYECKONW SHEPIMHM TEIUIOBOTO JIBUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHON TeMIepaTypol, MepBbId 3aKOH TEPMOJMHAMHKH, 3aKOH COXpPaHEHUs
JIEKTPUUYECKOTO 3aps/a, 3aKkoH KyJioHa, mpy 3TOM pa3iuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpaKEHNE U YCIOBUS (IpaHUIlbl, 00JacTH) IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC IIPUHIUIIBI JIencTBUs MallInH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB;
pasinyaTth yCJIOBUA UX 0€30IaCHOTO HCIIOIL30BaHMs B HOBCGJIHCBHOﬁ KHN3HH,

BBITOJIHATh JKCIEPUMEHTHI IO HCCIEIOBAHUIO (U3NYECKUX SIBICHHUH M MPOIECCOB C
WCIIOJIb30BAHUEM  NPSIMBIX W KOCBEHHBIX M3MEPEHUH, TMpu 3TOM  (QOpMyJIUpOBATH
npobieMy/3agady ¥ TMIIOTe3Y y4eOHOT 0 SKCIIepUMEeHTa, COOUpaTh YCTAaHOBKY U3 MPEASIOKEHHOTO
000pyI0BaHus, IPOBOAUTH OMBIT U (POPMYIUPOBATEH BHIBOIBL;

OCYIIECTBIISATh TpPSIMbIE U KOCBEHHBIE HW3MEPEHHUS (PUINYECKUX BEIUYUH, IMPU ITOM
BBHIOMPATh ONTHUMAJIBHBIA CIMOCO0 W3MEPEHHS W WCIOJIB30BAaTh HW3BECTHBIE METOJIBI OIICHKHU
MOTPEIIHOCTEN U3MEPEHNUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3MUECKUMH BETMYMHAMHU C UCIIOJIb30BAHUEM IMPSMBIX
U3MEPEHUl, MPU 3TOM KOHCTPYHpPOBATh YCTAaHOBKY, (PUKCHPOBATH pPE3yJbTAThl IMOJIyUYEHHON
3aBUCUMOCTHU (PU3NYECKUX BEIUUYMH B BUJI€ TaOIUI] U TpadUKOB, 1e]aTh BEIBOJIBI 110 pe3ysbTaTaM
UCCIIEJOBAHMSI;

coOmoaTh mpaBuja O€30MacCHOTO TpyAa NpU TPOBEACHUU HCCIEIOBAaHUN B paMKax



y4eOHOTO OIKCIEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOW M  MPOEKTHON JIEeATENIbHOCTH ¢
HCIIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOT0O 000PYI0BaHUS;

pelIaTh pacueTHBIC 33a4H C SBHO 33/IaHHON (U3NYECKON MOJIENBIO, UCTIONB3YS (PU3HUECKUE
3aKOHBI W TIPUHIIMITBI, HA OCHOBE aHajW3a YCIIOBUS 33Jla4yd BBIOWpaATh (PU3UUYECKYIO MOJCIb,
BBIICTISITh (PU3UYECKUE BEIUYHHBI M (POPMYJIBI, HEOOXOAMMEBIE NIl €€ PElICHUs, MPOBOIUTH
pacyeTsl U OIIEHUBATh PEATbHOCTH MOTYUYEHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUNHBI;

pelarh KaueCTBEHHBIE 3aJauM: BBICTPAMBATH JIOTMYECKH HENPOTUBOPEUYMBYIO LIENOYKY
paccyXJI€HH C WCIOJb30BaHUEM H3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (U3UYECKUX
SIBIICHMI;

MCIOJIb30BATh MPHU PEIICHUH Y4eOHBIX 3a7a4 COBpeMeHHbIe HH(POPMAIIMOHHbBIE TEXHOJIOTUU
JUI TIOUCKA, CTPYKTYpUPOBAHMSA, HHTEPIPETallMd M NPEACTaBICHUsS Y4eOHOW W HaydHO-
MOMyJISIpPHOM MH(GOpPMaIK, TOTY4YEHHOU U3 PA3IMYHBIX UCTOYHUKOB, KpUTHYECKU aHATU3UPOBATh
noJy4aeMyro HH(opMaIuo;

MIPUBOJUTH IPUMEPHI BKJIAJla POCCUUCKUX M 3apyO€KHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKH, 00bSICHEHHE MTPOIIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (PU3HKE B TOBCETHEBHOM KU3HU /17151 0OecTieueHus
0€30MacHOCTH NMpHU O0pALIEHUU ¢ IPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMH, Ui COXPAHEHUS
3JI0POBbsI U COOJIFOJICHHS HOPM KOJIOTHYECKOT0 TIOBEACHNUS B OKpYKalOIeH cpesie;

paboTaTh B rpyIIe ¢ BHINOJHEHUEM Pa3IMYHbBIX COIMANBHBIX POJIeH, MIaHUPOBATh PaboTy
IpyNObl, palUOHAJIbHO pacmpeleisTh OOf3aHHOCTH U IJIaHUPOBATh JESATENBHOCTh B
HECTAHJIAPTHBIX CHUTYAIUsAX, OICHUBATh BKIJIAJ KaKJIOTO M3 YYAaCTHUKOB TPYIILI B PEIICHUE
paccMaTpuBaeMoi MpoOIeMBbI.

115.8.5. IIpeameTHbIe pe3yabTaThl OCBOSHHS TPOrpaMMBbI o ¢usnke. B npoiiecce u3yueHus
Kypca Kypca ¢us3nku 6a30Boro ypoBHS B 11 Kacce oOyqaronuiicss HAy9uTCs:

JIEMOHCTPUPOBATh Ha MpHUMEpax poyib U MeCTO (U3MKU B (POPMHUPOBAHUHU COBPEMEHHOMN
Hay4YHOW KAPTHHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B IMPAKTUYECKOU
JesITeIbHOCTH JIFO/IEeH, LIEJIOCTHOCTh U €IMHCTBO (PU3UUECKOI KapTHHBI MUDA;

YUUTHIBATh TPaHUIBl NPUMEHEHUS HW3YYEHHbIX (U3MUECKHX Mojeeil: TO4YeuHBIH
JJIEKTPUYECKUN 3apsil, JIyd CBETa, TOUEUHBIN HCTOYHMK CBETA, IACPHAs MOJIEIIb aTOMA, HYKJIOHHAs
MO/IeJIb aTOMHOTO si/ipa MpU pelieHNH (PU3NIECKUX 3a/]a4;

pacmo3HaBaTh (U3WYECKUE SBICHHS (MPOIECCH) U OOBSICHITh MX HAa OCHOBE 3aKOHOB
ANIEKTPOJIMHAMUKHN ¥ KBAaHTOBON (DM3WKH: DJICKTPHUYECKAs IMPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JEHCTBUS TOKAa, B3aMMOJICHCTBHE MArHHUTOB, JJIEKTPOMArHUTHAs
WHIYKIWS, JCHCTBHE MAarHUTHOTO IIOJISI HA TPOBOJHUK C TOKOM W JIBIDKYIIUKCS 3apsi,
ANEKTPOMArHUTHBIE KOJICOAHUsI ¥ BOJIHBI, MPSMOJIMHEHHOE paclpOCTPaHEHHE CBETa, OTPAKECHHE,
nperiomiieHne, uwHTepdepeHiusa, audpaknus € MOISIpU3aNMS  CBETa, JTUCIEPCHS CBETa,
tdotoanexkTpuyeckuit 3pdext (hororddekr), cBeToBOE AaBlIeHNE, BOSHUKHOBEHUE TMHEHYIATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS U MICKYCCTBEHHAS PaIMOAKTUBHOCT;

OIUCHIBATh HM3y4YCHHbIE CBOICTBAa BEIIECTBA (DJIEKTPUUECKUE, MAarHUTHBIE, ONTHUYECKHE,
INEKTPUYECKYIO MPOBOJUMOCTD PA3IMYHBIX CPell) U DJIEKTPOMArHUTHbBIE SIBJICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3UYECKUE BEIUYMHBL: JJIEKTPUYECKHH 3apsil, cuja TOKa, OSIEKTPUYECKOoe
HaIpPsDKEHUE, DJIEKTPUYECKOE CONPOTHUBIIEHUE, PA3HOCTh IOTEHIIUANIOB, JJIEKTPOIBIKYIIAS CHIIA,
paboTa ToKa, MHIYKIMS MarHUTHOTO MO, cuia Ammepa, cwia JlopeHna, MHIYKTUBHOCTD



KaTyHlIKu, SHEPIrUsa SJICKTPUYCCKOIO WU MArHuTHOIO HOJ'ICfI, nepuoa M 4actora KOJIcOAaHHH B
KO0J1e0aTeIbHOM KOHTYPEC, 3apsad U CHJIa TOKa B MPOLECCE TAPMOHUYCCKUX DJICKTPOMArHUTHBIX
KOHGGaHHﬁ, (bOKyCHOC pacCTodIHHUC W ONTHUYCCKAsA CHJIa JIMH3bI, IIPU OMMUCAHWUUN IIPABUIIBHO
TPAKTOBATh (1)I/I3I/I‘—IeCKI/II71 CMBICJI HCIOJB3YEMBIX BCIWYMUH, HUX 0003HAYCHHUI H CAUHUIIBI,
YKa3bIBaTh (bOpMy.l'ILI, CBA3BIBAOIINEC JAHHYIO (1)H3qucxyro BCJIMYNHY C APYTUMHU BCIIMUNHAMMU,

ONUCHIBATh M3yYEHHBbIE KBAaHTOBBIE SIBJICHUS M MPOIECCHI, HCIOIb3Ys (PUINUECKUE
BEIIMYUHBIL: CKOPOCTb JJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
uMIysbe (OTOHA, MEepUOoJ MOJypacmaaa, dHEeprusl CBSI3M ATOMHBIX S1ep, NpU OMHMCAHUU
NOpPaBWIbHO TPAKTOBaTh (PU3MUECKUI CMBICI HMCIIOJIB3yeMbIX BEJIUYMH, MX 0003HAUYEHUS U
€MHUILIbI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLIME NAHHYIO (PU3MUECKYI0 BEIMYMHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHNE (PU3UUECKON BETMUUHBI;

aHAJIM3UPOBaTh (U3UYECKUE IPOLECChl M SIBJICHMS, HCIONb3Yysl (U3NYECKHUE 3aKOHBI U
OPUHLMINBL: 3akOH OMa, 3aKOHBI IIOCJIENOBAaTENbHOIO U MApaJJIENIbBHOTO  COEIUHEHUS
NMPOBOJHUKOB, 3akoH Jxoyns-JIeHna, 3aKkOH AJIEKTPOMArHUTHOM  MHIYKIHMH, 3aKOH
IPSIMOJIMHEMHOIO pAacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPaKEHUsl CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHEe OWHmITeWHa Ui ¢GoTodddeKTa, 3aKOH COXpAaHEHUS HHEPruM, 3aKOH
COXpPAaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOrO 3apsia, 3aKOH COXPAaHEHUS
MaccoBOr0 4YHCIa, MocTynaTel bopa, 3aKoH pajMOaKTUBHOTO pacraja, MpH 3TOM pa3inydarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPA)KEHUE W YCJIOBUS (TpaHULIBL,
00JacTi) IPUMEHUMOCTH;

OIIpEAEIATH HAIIPABJIEHNE BEKTOPA MHAYKLIMY MarHUTHOT'O 110JIsI IPOBOJIHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHna;

CTPOUTH U OIMUCHIBATH 1/1306pa>1<eH1/Ie, CO31aBacMOC IJIOCKUM 3CPKAJIOM, TOHKOH HHHBOﬁ;

BBIIIOJHATE JSKCIIEPHUMEHTBI 11O HCCIICAOBAHUIO (bPISI/I‘IeCKI/IX SIBJICHUN U mponeccoB ¢
UCTIONB30BAaHUEM TMPSMBIX W KOCBEHHBIX HW3MEpPEHHH: TMpu d5ToM  (HopMyIHpoBaTh
npobieMy/3aiaqy U TUIIOTE3Y Y4eOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUs, IPOBOAUTH OMBIT  (POPMYITUPOBATEH BHIBOIBI,

OCYIIECTBIISAITh NpPSIMblE U KOCBEHHBbIE H3MEPEHHUS (QU3NYECKUX BEJIIMYUH, IMPU 3TOM
BBIOMpPATh ONTHMAJbHBIM CIOCOO M3MEPEHUs M HUCHOJIb30BATh HM3BECTHBIE METOJbl OLEHKHU
MOTPEIIHOCTEN U3MEPEHNI;

UCCIIEI0BAaTh 3aBUCUMOCTH (PU3NUECKUX BEJIUYHH C HCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUIA:
P 3TOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (DUKCHpPOBATh PE3yJbTaThl MOIYYEHHOW 3aBUCUMOCTHU
¢u3nyeckux BETUYMH B BHJE TaOMUIl W TpaduKoOB, JenaTh BBIBOABI IO pe3yJbTaTaM
HCCIIEJOBAHUS;

coOmoaTh npaBwia O€30MaCHOrO TpyJla HpU IPOBEACHUM HCCIEIOBAaHMA B pamKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-HUCCIIENOBATEIbCKOM U TMPOEKTHOW JESTENIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U J1aOOpaTopHOro 000pyI0BaHHUS;

pelaTh pacueTHbIE 337a4u C ABHO 3a/1aHHON (U3NYECKOM MOJIENbI0, UCTIOIb3Ys (PU3HUecKre
3aKOHBl M TPUHIMIIBI, HA OCHOBE aHalW3a YCIOBMS 33/a4M BHIOMpATh (PU3UUECKYI0 MOJIEINb,
BBIICTATh (PU3WYECKHE BEIMYUHBI M (POPMYJIbl, HEOOXOAMMBIE ISl €€ pPElIeHUs, MPOBOIUTH
pacueTsl ¥ OILIEHWBATh PEaJIbHOCTh MOTYYEHHOT0 3HaYeHUsl (PU3NUECKOI BETUUNHBL;

pemarh KayeCTBEHHBIE 3aJauM: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYMBYIO IIEMOYKY
pacCyKIACHH C HUCHOJIb30BAaHUEM H3YyUYEHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEH M (PU3NYECKUX
SIBJICHU;



UCIIONIL30BATh MPU PEIICHUH YIeOHBIX 3a7a4 COBpeMEHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKa, CTPYKTYPUpPOBaHUsS, HWHTEpPIpPETaldd U TPEJCTaBICHUS Yy4yeOHOW U Hay4yHO-
MOMYJISIPHOM MH(POPMAIUH, TTOTYYSHHON U3 Pa3TUYHBIX HCTOYHUKOB, KPUTUYECKU aHATU3UPOBAThH
MoTy4aeMyto HH(popMaIuio;

OOBSICHATH TIPUHIUIIBI JefCTBUS MalllnH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB, pas3jinvyaTb
YCIIOBUSA UX 0e30IacHOr0 MCIIOIL30BaHMUsS B HOBCG)IHeBHOI\/’I KH3HH,

NPUBOINUTH TPUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MIPOLIECCOB OKPY’KAIOIIET0 MUPA, B pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHMSI TT0 (PU3HKE B TOBCEIHEBHOM KU3HU /TSl 0O0ecTIeueHUs
0€30MacHOCTH TIPU OOPAIIEHUH C MPUOOPAMU M TEXHUYECKUMH yCTPONUCTBAMH, JIJISI COXPaHEHUS
3JI0pPOBbS U COOTIOACHHS HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIICH cpelie;

paboTaTh B rpyIIIe C BHINOJIHEHUEM Pa3IMYHbIX COLUANBHBIX POJIEH, MJIaHUPOBATh paboTy
TpYNIIbl, palMOHAIBHO paclpeneiaTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTAaHJAPTHBIX CUTYalMsIX, OLEHUBATh BKJIAJl KaKJOTO M3 YYAaCTHUKOB TIPYIIBI B pEIICHUE
paccMaTpuBaeMoii mpoOIeMBbl.

115.9. B ¢denepanpHbIX M pEerHOHAIBHBIX MPOIEIYypaxX OIEHKH KadyecTBa OOpa30BaHUS
UCTIONIb3YyeTCsl TepeueHb (KOAU(HUKATOP) paclpelesieHHbIX IO KiaccaM IPOBEPSeMbIX
TpeOoBaHUIl K pe3ybTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMBbl CPETHET0 00IIEro
00pa30BaHUs U JIEMEHTOB COZEPIKAHUS 1O (PUUKE.

Tabnuma 14
[IpoBepsieMbie TpeOOBaHUS K pe3yIbTaTaM OCBOSHHSI OCHOBHOU
obpazoBarenbHO TTporpammel 10 (kmacc)
Kon [IpoBepsieMble peIMETHBIE Pe3yJIbTaThl OCBOCHHS] OCHOBHOM
MPOBEPSAEMOTO 00pa30BaTeILHOM MPOTrPaMMBI CPETHETO 00IIero 00pa3oBaHuUs
pe3yibTaTa
10.1 JleMOHCTpHpOBaTh Ha MpUMEpax poiib U MecTo (pu3uKu B GOpMHUPOBAHUU
COBPEMEHHOM HAy4YHON KapTHHBI MHpPA, B Pa3BUTUU COBPEMEHHON TEXHHUKHU U
TEXHOJIOTHUM, B IPAKTUYECKON AEATEIIbHOCTH JIFOAEH
10.2 Y4uuThIBaTh TPAaHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIeTeH:
MaTepuaibHasi TOUKa, MHEpIMaIbHasl CUCTEMa OTcUeTa, aOCOTIOTHO TBEPIOE
TEJ0, UJICATbHBIN ra3; MOJEIN CTPOCHHUS Tra30B, KUJIKOCTENW U TBEPABIX TEI,
TOYEUHBIN JICKTPUUECKHUH 3apsi] - MPU PEIICHUH (PU3NUECKUX 3a/1a4
10.3 Pacno3naBath ¢usznueckue sSBaeHUsS (TPOIECChl) U OOBACHITh UX HAa OCHOBE

3aKOHOB ~ MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPHH  CTPOCHHS
BEIIECTBA M  OJCKTPOJWHAMHKH: pABHOMEPHOE W PaBHOYCKOPEHHOE
HpHMOHHHeﬁHOC JABMOKCHUC, CBOGOI[HOG nmaacHuc TCEJa, ABHXCHHEC IIO
OKPY>KHOCTH, HWHEpIUs, B3auMojeiicTBue Ten; auddys3us, OpoyHOBCKOE
JIBUKECHHE, CTPOCHHE KUIKOCTEH U TBEPBIX Tell, Hi3MEHEHHE 00beMa Tell Pu
HarpeBaHWW  (OXJIAKIEHWH),  TEIUIOBOE  pPaBHOBECHE,  HCIIAPEHHUE,
KOHACHCAlWs, IUIABJICHUC, KPUCTAJIIIN3allud, KUIICHUC, BJIAXKHOCTL BO3yXa,
TIOBBIIIICHUE JABJICHUS Ta3a MPH €ro HarpeBaHUH B 3aKPBITOM COCY/E, CBSI3b
MEXy MapaMeTpaMu COCTOSIHHSI ra3a B H30IMPOIeCcCax; dJICKTPHU3AIus Ted,




B3aMMO/ICVICTBUE 3apsI0B

10.4

OnucelBaTh MEXaHUUECKOE JABWIKCHUC, HCIIOJIb3YyA (1)I/ISI/I‘~I€CKI/IG BCJIIMYHUHBI:
KOOpJAuHaTa, IyTh, IIEPEMCIICHUC, CKOPOCTh, YCKOPCHUEC, MacCa TECJjia, CUJIA,
HUMITYJIbC TCIa, KHHETHYCCKAasa SHEPpIru-, INOTCHIMAJIbHAsA OHEPIus,
MCXaHUYCCKasi pa60Ta, MCXAaHHUYCCKass MOIIHOCTD; IIPU OIIMCAHUU ITPABUIIBHO
TPAKTOBAThH (1)I/I3I/I‘I€CKI/II71 CMBICJI UCII0JIB3YEMBIX BCIIMYUH, UX 0003HAYCHHS U
CAUHUIIBI, HaAXOIUTb (l)OpMy.TILI, CBA3BIBAOIIUC TAaHHYIO (bI/IBI/I‘leCKYIO
BCJIIMYHHY C APYTUMH BCIUYNHAMU

10.5

OnuceIBaTh HN3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€JI WU TEIUIOBEIE SABJICHUA,
UCTIONB3Ysl (M3MUYECKHE BEIMUYWHBI: JIABJICHHE ra3a, TeMmIepaTypa, CpeaHss
KHNHETUYCCKaA OHEPTUid Xa0THUYECCKOTIro JOBUXXCHUSA MOJICKYII,
CpeIHEeKBaIpaTHYHAsl CKOPOCTh MOJIEKYJI, KOIMYECTBO TEIJIOThI, BHYTPEHHSIS
sHeprusi, pabora Taza, KOIPGUIMEHT TOJIE3HOTO JECUCTBHUS TETIOBOTO
JBUTATENS; TPU ONMHUCAHWU TIPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICT
HCIIOJIB3YEMBIX BCJIIMYWH, UX 0003HaueHus U CAWHNUIbI, HAXOJAHUTH (1)OpMy.TII>I,
CBSI3BIBAIOIIINE JAHHYIO (PU3MUECKYIO BEIHUUHY C JPYTMMH BETUYHHAM

10.6

OnuceIBaTh HN3YUYCHHBIC DJICKTPUYCCKUC CBOICTBa BCIICCTBA U SJICKTPUUYCCKUC
SBJICHHS (TIPOIECCHI), MCTONB3Ysl (PU3UYECKHE BEIMYHMHBI: SJICKTPUUCCKUN
3apsi, JMEKTPUYECKOE TOJIe, HAMPSHKCHHOCTH IOJIS, TMOTEHIUAN, Pa3HOCTh
MOTEHIIMAJIOB; TPU ONMCAHUH TPABWIBHO TPAKTOBATH (PH3MUECKUH CMBICI
HCIOJIb3YyCMbIX BCINYHH, UX 0603Ha‘IeHI/IH " CIUHUIIBI; YKA3bIBATh (1)0pMy.HBI,
CBSI3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU BEITUINHAMHU

10.7

aHAJIM3UPOBATh (U3MYECKUE MPOIECCHl U SBJICHUS, HCTONIB3YS (HU3UUICCKUE
3aKOHbl M NPUHUMIIBL: 3aKOH BCceMUpPHOro tarorenus, I, II u III 3akonbl
HproToHa, 3aKOH COXpaHEHHS MEXaHWYECKOW SHEpPruu, 3aKOH COXPaHCHMS
MMITyJIbCA, MPUHLMUIO  CYNEPINO3ULUHUH CHJI, [PHUHUUII PABHOIPABUS
MHEPLUHAIBHBIX CHUCTEM OTCUETA; MOJICKYJSIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHUS BEILIECTBA, TA30BbIC 3AKOHBI, CBSI3b CPEIHEN KHUHETHYECKON YHEPTUHU
TEIIJIOBOTO JABMKEHUS MOJICKYJI C aOCOJIFOTHOM TeMITepaTypoi, IEPBBIA 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPAaHEHUS JIEKTPUUECKOT0 3apsaa, 3akoH Kysona;
Ipyd  OTOM  pPa3IM4aTh CIOBECHYH  (OPMYJUPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BBIPAKECHUE U YCIOBUS (TPAHMIIBI, 00JIACTH ) TPUMEHUMOCTH

10.8

OOBSICHITH OCHOBHBIC MPHHIIMITBI JICUCTBUS MAIUH, TNPUOOPOB W
TEXHUYECKUX  yCTPOMCTB,  pa3nuyaTh  yCIOBUS  UX  0E30MacHOro
WCIIOJIb30BaHMS B IOBCEAHEBHOW KU3HU

10.9

BBITIONHATE 3KCHIEPUMEHTBI IO HWCCIICOBAHHUIO (PH3UYCCKUX SBICHHA U
MPOIIECCOB C MCIOJIB30BAHUEM MPSMbBIX U KOCBEHHBIX U3MEPEHHIA; TIPU STOM
dbopMyspoBaTh mpodieMy (3aaady) W THIIOTE3y Y4eOHOTO IKCIICpUMEHTA,
COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYI0BaHUs, TPOBOIUTH OIBIT U
(GbopMyJIMPOBATH BBEIBOJIBI

10.10

Ocy1iecTBIATh NPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUUNH; IIPU
9TOM BbIOMpaTh ONTHUMAJbHBIA CHOCOO H3MEPEHHS M HCIIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBaTh  3aBUCMMOCTH  MEXIY (PU3MUECKMMH  BEJIUYMHAMH  C
MCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHMI; TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,




(UKCHPOBATH PE3yJIbTATHI MMOJyYEHHON 3aBUCUMOCTH (PH3MUECKUX BEIIUYHH B
BUjie TabauIl U rpadUKOB, A€7aTh BBIBOABI 110 pe3yJIbTaTaM HUCCIIEI0BaHMS

10.12

Cobmnronate npaBmiia 6€300aCHOTO TPyAa IMPU MPOBEIEHUH UCCIIEAOBAaHUM B
paMKax y4eOHOTrO SKCHEpHUMEHTa, Y4eOHO-NCCIIeI0BATEILCKON U IPOEKTHOM
NEeSITeIbHOCTM C  UCHOJb30BAHUEM  H3MEPUTENBHBIX  YCTPOWCTB H
1ab0paTopHOro 00opy10BaHUs

10.13

Pemate pacueTrHple 3amauu ¢ SBHO 3aJaHHOM (DU3UYECKON MOJIETBIO,
UCTIONB3YS (pU3MUeckre 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAlIM3a YCIOBHS
3aaa49u BI)I6I/IpaTI) (1)I/I3I/I'-IGCKYIO MOACIb, BBIACTATDH (1)I/I3I/I‘—IGCKI/IG BCIIMYUHLBI U
dbopMyIbl, HEOOXOIUMBIE TSI €€ PEIleHus, IPOBOIUThH PACUETHI U OLIEHUBATH
peaTbHOCTh MOMYYSHHOTO 3HAUCHUS (PU3UIECKON BETMUMHBI

10.14

Penrate kauecTBEHHBIC 3a]]aUM: BHICTPAUBATh JJOTMYECKH HEPOTHBOPECUHBYIO
[ENOYKY PAacCyXICHUN C ONOPOii Ha H3yUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3HYecKue SIBICHUS

10.15

Hcnonp30BaTh  MOpu  pelieHHMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
UHQOPMALIMOHHBIE  TEXHOJOTMU  JUIi  [OHCKAa,  CTPYKTypUPOBAHHS,
UHTEpIIpeTallud W TMpeACTaBIeHHUs Y4eOHOH M  Hay4YHO-IOIMYJISIPHOM
UHPOpPMALIMK, TOJYYCHHOM U3 pPAa3MYHBIX MCTOYHUKOB, KPHUTUYECKH
aHAIM3UPOBATH MOJIy4YaeMy0 HHPOpMAaIIHIO

10.16

[TpuBOIUTE IPUMEPHI BKJIJIa POCCUMCKIX U 3apyOeKHBIX YUSHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHUE TPOIIECCOB OKPYIXKAIOIIETO MUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJOT Ul

10.17

Hcnonp30BaTh TeOpEeTHYECKUE 3HAHUS N0 (PU3MKE B IOBCETHEBHOM KU3HH JIS
obecrieueHns 0€301MacHOCTH NpU O0paIeHHH ¢ TPHOOPaAMH M TEXHUYECKIMHU
yCTpOCTBaMM, JUIi COXPAaHEHUS 3JI0POBbS U  COONIONCHHS HOPM
9KOJIOTUYECKOTO TIOBE/ICHHS B OKPYXKAIOLIEH cpene

10.18

PaGorate B rpyane ¢ BbIIIOJIHCHUCEM PAa3JIMYHBIX COLUAJIbHBIX pOJ'IGﬁ,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIlOHATBHO pACIpenessaTh 00sI3aHHOCTU U
INIAaHUPOBATh ACATCIBHOCTL B HCECTAHAAPTHBIX CHTyallUAX, aJCKBATHO
OLICHMBAaTh BKJIAJ KaXJOT0 W3 YYACTHUKOB TpyHIbl B pELICHUE
paccMaTpuBaeMoi mpooOIeMbl

Tabmuma 14.1

[TpoBepsiembie aneMeHThI coaepkanus (10 kmacc)

Kon
pasznena

MIPOBEPSIEMOTO
JJIEMEHTA

Kon [IpoBepsieMble 371€MEHTHI COAEPHKAHUS

OU3UKA 1 METOABI HAYYHOI'O [IO3HAHU A

1.1 ®usuka - Hayka o mnpupone. Hayunele MeTonbl IO3HAHUA
OKpy’Karomiero mupa. Ponp skcriepyuMeHTa U TEOpHM B Ipoliecce
MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (PHU3HKE




1.2

MonenupoBanue (HU3MYECKHX SBJICHUH M TporieccoB. HayuHble
runore3bl.  Puznueckne  3aKOHBl M TeopuH.  ['paHuisl
MPUMEHUMOCTH (pU3MUECKUX 3aKOHOB. [IpMHLIKII COOTBETCTBUSL.
Pone u mecto ¢u3uku B GOpMHPOBAHUM COBPEMEHHOI Hay4yHOMH
KapTHHBI MUPa, B IPAKTUYECKOMN AESITEIBHOCTH JIOEH

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

Mexannueckoe aBWKeHHE. OTHOCHUTENIBHOCTh MEXAHUYECKOIO
nBukeHust. CucreMa orcueta. TpaekTopus

[lepemenienue, CcKoOpocTh (CpemHsisi CKOpPOCTb, MTHOBEHHas
CKOPOCTh) 1 yCKOPEHUE MaTEePUATIbHOM TOYKHU, UX IPOEKIIUU HA OCH
cucteMbl KoopauHaT. CJOXXEHHE TMepeMEIICHUN U CII0OKEHUE
CKOpocCTei

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPSMOJIMHEHHOE JABHXKEHHE.
I'paduku 3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IIyTH U
NepeMelleHUs] MaTepUatbHOM TOUKH OT BPEMEHHU

CBoboaHOe nazieHne. Y cKkopeHrne cBOOOHOTO MaieHUs

Kpusonuneiinoe JIBUJKCHHUE. PaBrOoMepHOE JBUJKECHUE
MaTe€pUaIbHOM TOYKM II0 OKPYXXHOCTH. YTJIOBas CKOPOCTb,
nuHenHas ckopocts. Ilepuon u vacrtora. LleHTpocTpeMuUTENIBHOE
YCKOpEHHE

TexHuueckue yCTpPOMCTBA: CHUIAOMETpP, [BUKEHHUE CHapsIOB,
LIETTHBIE U PEMEHHBIE NTepelaun

[Ipaktuyeckne paboTel. M3MepeHne MrHOBEHHOHW CKOPOCTH.
HccnenoBanue COOTHOLICHMS MEXKAY IyTSIMH, IPOWIEHHBIMH
TEJIOM 32 IOCJIEJOBATENIbHBIC PABHBIC IIPOMEXKYTKA BPEMEHU IIPU
PaBHOYCKOPEHHOM JBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, pPaBHOM
Hymo. M3ydeHue pABMKEHUS 1IapuKa B BI3KOW JKHUIKOCTH.
N3ydenue nBuxeHus Tena, OpOIICHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[Tpuniun otHocutenbHocTH ['anmunes. Ilepseiii 3akon HproToHa.
WNueprimanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuia. [lpuHnun cynepno3unuu cui

223

Bropoii 3akon HprooToHa g MarepualbHOM TOYKM B
unepuuansHoit cucteme otcuera (MCO). Tperuit 3akon HerotoHa
JUISL MAaTEPUAIIBHBIX TOYEK

224

3akoH BcemupHoro TsaroreHus. Cwna Tspkectu.  [lepsas
KocMu4eckasi CKopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHHsI CKOJIBKEHUS U CUia
Tpenus nokosi. Koaddumuent tpenns. Cunia CONPOTUBIECHUS TPU
ABHWXKCHHUU TCJIa B XKUJAKOCTU UJIU I'a3¢c

2.2.7 [TocTynatenbHOE 1 BpalaTeIbHOE IBIKEHUE aOCOTIOTHO TBEPI0TO
Tena

2.2.8 MOMEHT CHJIbl OTHOCUTEJIIBHO OCH BpamieHud. l[lnedo cuiel.
VYcnosus paBHoBecust TBepaoro tena B UCO

229 TexHanueckue YCTpOMCTBA: MO AIITUITHHUKH, IBIDKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10 [Mpaktuueckne paboTel. V3ydenue JBWKEHHS Opycka TIO
HaKJIOHHOM IUIOCKOCTH IOJ JAEHCTBHEM HECKOJbKUX CHIL
HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HMKAIOUIMX B
nepopMupyeMoii Ipy>KUHE U PE3UHOBOM 00paslie, OT BEIUYHUHBI MX
nedopmaruu. MccnenoBanue ycnoBUil paBHOBECHUS TBEPIOTO TeNa,
HMEIOIIEr0 OCh BPALIEHUs

23 3AKOHbI COXPAHEHU A B MEXAHUKE

2.3.1 NmMnynec MaTepuanbHOW TOYKH, CUCTEMbl MAaTEPUAIBHBIX TOYEK.
NMynbe cuibl 1 USMEHEHHE HMITYJIbCa Tela

232 3akoH coxpaHeHus umiyibca B MCO. PeakTuBHOE ABMXKEHUE

233 Pabota cubt

234 MOoOIHOCTh CHIIBI

2.3.5 Kunernueckass »Heprusi wmarepuaibHOM TOUkd. Teopema o
KMHETUYECKON SHEPrUu

2.3.6 [lorenumanpHass »Heprus. lloreHuumanbHas >SHEpPrus yHpyro
nepopMupoBaHHOW TpyXuHbI. lloTeHuManbHas »Heprus Tena
BOJIM3M TOBEPXHOCTH 3eMIIH

2.3.7 [lorennmanpHple W HEMOTCHOUANbHbIE CcUIbl. CBs3b pabOTHI
HEMOTEHIUATIbHBIX CHUJI C HU3MEHEHMEM MEXaHWYEeCKOH »Hepruu
CUCTEMBI TeJl. 3aKOH COXPAHEHHUsI MEXaHUYECKOM 3HEepTrun

2.3.8 Yupyrue v Heynpyrue CTOIKHOBEHHS

239 TexHuyeckue yCTpOWCTBA: IBWKEHUE PAKET, BOJOMET, KOIED,
NPY>KUHHBIA THCTOJIET

2.3.10 [Ipaktuyeckue paboThl. M3ydeHue CBSI3M CKOPOCTEH Teld Npu
Heynpyrom ypaape. HMccnenoBanue cBsi3u  paOOThl  CHIIBI €
M3MEHEHUEM MEXaHWUYECKOM HEPTUH Tena

3 MOJIEKYJISIPHAS ®U3UKA U TEPMOJIMHAMUKA
3.1 OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOUW TEOPUUA

3.1.1

OCHOBHBIE  ITOJIOJKCHUS MOHGKynﬂpHO-KHHeTH‘IGCKOﬁ TCOpHH.




BpoyHnoBckoe mBmwxkenue. uddysusa. Xapakrep IBHKECHUS U
B3aUMOJCHCTBHS YaCTHI] BELIECTBA

3.1.2 Mopenu cTpoeHHs Ta30B, KHUJIKOCTEN U TBEPAbIX Tel U 00BbsICHEHUE
CBOICTB BEIllECTBA HA OCHOBE 3TUX MOJEeH

3.1.3 Macca monekyin. KonngectBo Bemectsa. [loctossaaas ABoranpo

3.14 TennmoBoe paBHOBecue. Temmepatypa u ee usmepenue. [llkana
teMmriepatyp Llenbcus

3.1.5 Monens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KHMHETUYECKOM TeOpUH UIeaJIbHOrOo rasa

3.1.6 AGcomoTHas Temmeparypa Kak Mepa cpelHed KHHEeTHYeCKOM
SHEPIUM TEIJIOBOro JBMKEHMs dactul rasa. [llkama temneparyp
KenbBuHa

3.1.7 VpaBuenue Knaneiipona - MenaeneeBa. 3akon JlanbToHa

3.1.8 I"a3oBble 3akoHbl. M30mponeccs B AECAIBHOM Ia3e C IOCTOSTHHBIM
KOJIMUYECTBOM BEILlECTBA: U30TEpMa, H30X0pa, u300apa

3.1.9 TexHuyeckue ycTpoicTBa: TepMOMETP, OapoOMeETp

3.1.10 [IpakTrueckue paboTel. M3Mepenne Macchl BO3IyXa B KIACCHOM
koMHaTe. MccnenoBaHue 3aBUCHMOCTH MEXAYy IapaMeTpaMu
COCTOSTHUS pa3peKEeHHOr0 ra3a

3.2 OCHOBbBI TEPMOAMHAMUKHU

3.2.1 TepMmoguHamMmuueckast cucrema. BuyTpennss SHEprus
TEPMOJIMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ U3MEHEHUS

322 KonnuectBo Temotsl u  pabora. BHyTpeHHss — 3Heprus
OJIHOATOMHOTO HJICATHHOTO Ta3a

3.23 Bunel  Temonepenaud:  TEMJIONPOBOJHOCTb,  KOHBEKIIMS,
n3nyuenue. TemnmoeMmkocTh Tena. YJenbHas —TEIJIOEMKOCTb
BelecTBa. PacueT konm4ecTBa TEIUIOTHI IIPY TEIUIONEpeiade

324 IlepBelii 3aKk0OH TepMOAMHAMUKH. [IpuMeHeHHE mNepBOro 3aKoHa
TEPMOJUMHAMHUKU K H3ompoueccaMm. ['paduueckas WHTEprpeTarus
paboTsI raza

3.25 Ternossle MamyHbl. [IpUHIMIBI NEUCTBUSA TEIUIOBBIX MAIIUH.
[IpeobpazoBaHust SHEPTUU B TEIUIOBBIX MamuHax. Koadduiment
nosiesHoro nerictBus (manee - KIIJ) TerumoBoir mammwebl. [luki
Kapno u ero KII/]

3.2.6 Btopoii 3akoH TepmoamHamuku. HeoOpaTMMOCTh MPOIECCOB B
npupoge. TeruioBble JBUraTeNu. OKOJIOTUYECKHE MPOOJIEMBI
TEIUIOAHEPTeTUKHI

3.2.7 TexHuueckue yCTpONCTBA: JBUIATellb BHYTPEHHErO CropaHus,




OBITOBOM XOJIOOUJIbHUK, KOHAUITUOHCD

3.2.8 [IpakTuueckue padbotsl. i3MepeHue yaenpHoM TeMI10eMKOCTH
3.3 ATPEI'ATHBIE COCTOAHNA BEHLIECTBA. ®A30BbBIE ITEPEXO/1bI

3.3.1 [TapooOpa3zoBanne u KoHHAeHcanws. VcmapeHwe © KUIIEHUE.
VY nenpHas TEIoTa napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI
KUIIEHUS OT JJaBJICHUS

332 AOCOIFOTHAs! 1 OTHOCHUTEIIbHAS BJIAXKHOCTh BO3TyXa. HackImeHHbIH
nap

3.33 Tsepnoe Teno. Kpucrammueckue u amopQHble Tena. AHH30TPOIHS
cBoWicTB  KpucTtauioB. Kunkue kpuctamuibl. CoBpeMeHHbIE
MaTepHabl

334 [InaBnenne u KpucTayumM3anus. YJeiabHas TEIUIOTa IJIaBJICHUS.
Cyb6numarnus

3.35 YpaBHeHHE TEIUI0BOro HanaHca

3.3.6 TexHuueckue ycTpoicTBa: THTPOMETP U TICUXPOMETP, KaJIOPUMETP,
TEXHOJIOTUH TIOJTYYCHUSI COBPEMEHHBIX MaTEpHAIIOB, B TOM YHCIIE
HaHOMaTepHAaJIOB, U HAHOTEXHOJIOT U

3.3.7 [IpakTuyeckue paboTel. MI3Mepenue BIaXXHOCTH BO3/1yXa

4 SJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATUKA

4.1.1 OnexTpuzauuss  Tel.  OneKkTpuueckuid  3apsn.  JBa  Buna
JIEKTPUUYECKUX 3apsi/IOB

4.1.2 [IpoBOAHMKY, AUDIIEKTPUKH U IIOIYIIPOBOAHUKH

4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

4.1.4 B3aumonerictaue 3apsoB. 3akoH Kyiona

4.1.5 DnekTpuyeckoe Tmosie. HampsKeHHOCTh 3JIEKTPUYECKOro IOJIs.
[Tpunuun cynepno3uuuu. JINHUM HANIPSHKEHHOCTH 3JIEKTPUYECKOTIO
0TSt

4.1.6 Pabora cun anmekrpocrarmdeckoro mons. Ilorennuman. PasHocTh
MOTEHIMAJIOB

4.1.7 [IpoBOIHUKY M TUAJIEKTPUKH B MTOCTOSTHHOM 3JIEKTPUYECKOM IOJIE.
JlmiekTpudeckast IpOHUIIAEMOCTh

4.1.8 OnektpoeMkocTh. KoHzmeHcatop. IJIEKTPOEMKOCTh  IIJIOCKOTO
KOHJIeHCcaTopa. DHeprus 3apspKeHHOr0 KOHIeHcaTopa

4.1.9 TexHuueckue  ycTpoHCTBa: AIIEKTPOCKOI,  BJIEKTPOMETD,

OJICKTPOCTATUYCCKAA 3aluTa, 3a3€MJICHUC 3H€KTpOHpH60pOB,




KOHJIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

[IpakTnueckue paboThL. N3mepenune 3JIEKTPOEMKOCTH
KOHJIEHCAaTopa

4.2

OCTOSHHBIN JTEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJIAX

4.2.1 YcnoBuss CylIeCTBOBaHUSA IIOCTOSHHOIO DJIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [1ocTOSIHHBIN TOK

422 Hanpsioxenue. 3akon Oma 15t yyacTka enu

423 DJIEKTPUYECKOE  COMPOTHUBJIEHUE. YACIbHOE COMPOTUBIICHHUE
BeIlleCTBa

424 [TocnenoBarenbHOe, mMapayieibHOE, CMENIAaHHOE COEIUHEHUE
MIPOBOJHUKOB

4.2.5 Pabota snexkrpuueckoro Toka. 3akoH Jxoyns - Jlenna

4.2.6 MOoONIHOCTb 3JEKTPUUYECKOTO TOKA

4.2.7 anekTpoaBkymas cuna (manee - OJIC) u  BHyTpeHHee
CONPOTUBJICHHE MCTOYHMKA TOKa. 3akoH Owma s TOJHOU
(3aMKHYTOM) AnekTpuueckoit nenu. KopoTkoe 3ambikaHne

4.2.8 DNEeKTpPOHHAsE MPOBOJUMOCTH TBEPJBIX METAUIOB. 3aBUCUMOCTh
COTIPOTHUBIICHUS] METAJIIOB OT TeMIiieparypbl. CBEpXIPOBOIUMOCTD

429 DNeKTpuYeCcKnil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB

4.2.10 [TonynpoBoanuku. CoOCTBEHHass M IpHUMECHas IMPOBOJUMOCTh
MOJIypoBOIHUKOB. CBoiicTBa p-n nepexoza. [loaynpoBogHIKOBEIE
prOOpPbI

4.2.11 DNEKTPUYECKUM TOK B  3JEKTPOJUTAX. JIEKTPOJIUTUYECKAS
auccouuanys. JIeKTpoIIn3

4.2.12 OnekTpuyecknii  TOk B razax. CamMoCTOATENbHBIA |
HECaMOCTOSITENIbHBIN pa3psal. Pa3nuuHble TUIIBI CAMOCTOSATEILHOTO
pazpsaa. Monnus. [1nasma

4.2.13 TexHuueckue yCTpOMCTBA: aMIEepMETP, BOJBTMETP, PEOCTaT,
HWCTOYHUKHU TOKa, AJIEKTPOHArpeBaTEIbHBIC npuOopHI,
ANEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBICHHUS,
BAaKyYMHBIH MO, TEPMUCTOPBI u (bOoTOPE3UCTOPHI,
MOJIyIIPOBOIHUKOBBIN IMO/, TaJlbBaHUKA

4.2.14 [Ipaktrueckue paboThl. M3ydeHHe CMEIIaHHOTO COCAMHEHUS

PE3UCTOPOB.
Namepenne DJIC uHcTOYHMKA TOKAa M €ro BHYTPEHHErO
comnpoTuBiieHus. Habmogenue snexTponnza

Tabmuma 14.2



IIpoBepsieMble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM

obpazoBarenbHOl Tporpammsl (11 kmacc)

Kon
MIPOBEPSIEMOTO
pe3ynbrarta

[IpoBepsieMbie IPeMETHBIC PE3YJIBTAThl OCBOCHHS OCHOBHOM
00pa30BaTeNbHON MPOrpaMMBbI CPETHETO 00IIEro 00pa3oBaHUs

11.1

JleMOHCTpHpOBaTh Ha MpUMEpPax pojb U MecTO (PU3UKH B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHON KapTHHBI MHpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTHH, B IPAKTUYECKOU IEATEIbHOCTH JIHOJEH, IEIOCTHOCTD U €IUHCTBO
(buznyecKoil KapTUHBI MUpa

11.2

Y4uuThIBaTh T'paHULBI NPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIeNeil:
TOYEYHBIN DJIEKTPUYECKUN 3apsifl, AlepHas MOJEIb aTOMa, HYKJIIOHHAsl MOJIEIIb
aTOMHOTO Siipa IpU pelieHnu GU3NYECKuX 3a1a4

11.3

Pacnio3naBate ¢usznueckue sSBaeHUS (TPOIECChl) U OOBACHITH UX HAa OCHOBE
3aKOHOB  JJICKTPOJAMHAMUKH ¥  KBAaHTOBOW (DM3HKHU: DIIEKTpUYECKast
POBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIECHCTBHS
TOKA, B3aUMOJICHCTBHUE MArHUTOB, AJIEKTPOMATHUTHAS HHIYKIUS, EHCTBUE
MarHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM W JBMKYIIMHCS 3apsi,
AIIEKTPOMATHUTHBIC KOJIEOAHUS U BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHHE
CBETa, OTpaXXEHWE, TMpeIOMIICHHE, HWHTephepeHIus, AuPpakuus ¢
MOJISIpU3alusl CBETa, JUCHEpCUs CBeTa, (OTOdNEKTpudeckuii dhdext
(potoaddexT), cBeTOBOE NaBlieHHE, BOSHUKHOBEHHE JTMHEHYATOTO CIEKTpa
aToMa BOJOPOJIa, €CTECTBEHHAS M HCKYCCTBEHHAs PaIMOAKTUBHOCTD

11.4

OnuceiBaTh U3YyYCHHBIC CBONCTBA BEIIECTBA (DJIEKTPUUYCCKUE, MArHHUTHEIC,
ONTUYECKUE, DJCKTPUUECKYI0 MPOBOAMMOCTh  Pa3IUMYHBIX  Cpel) |
AJIEKTPOMATHUTHBIC SIBJICHUS (IIPOLIECCHI ), UCIIONB3YS PU3NICCKUE BETUINHBI:
JNEKTPUYECKUI  3apsi, Cuia TOKa, DIJIEKTPUYECKOE  HaNpshKEHUe,
AIIEKTPUYECKOE CONPOTUBIICHUE, pa3HOCTh MoTeHuanos, DJIC, padora Toka,
WHAYKIHS MarHUTHOTO MoJis, cuiia Amrnepa, cuia JIopeHia, HHIyKTUBHOCTb
KaTyIIKH, SHEPTUS SJEKTPHUECKOT0 U MAarHUTHOTO TOJICH, MIEPHOJ] U 4acTOTa
KoseOaHuil B KoyiebaTeIbHOM KOHTYpe, 3apsi] W cuja TOoKa B Ipolecce
TapMOHUYECKHUX JJIEKTPOMATHUTHBIX KOJeOaHUU, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs CHJIA JIMH3BL; IPU OMMCAHUN IPABHIILHO TPAKTOBATh (PU3UUECKHUIA
CMBICTT MCIOJB3YEMBIX BEITUYHMH, UX O0O3HAYCHUS W CJIUHUIILI, YKA3bIBAThH
dbopMyIibl, CBSI3BIBAIOLIME MAHHYIO (PU3WYECKYIO BEIMUMHY C APYTUMHU
BEJTMYMHAMU

11.5

OnuceiBaTh H3Y4YEHHbIE KBAHTOBBIE SIBJIEHUS M IPOILECCHI, HCIIONb3YsI
¢buznyecKkre BeIMUUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acToTa CBETA, SHEPTUsl U UMIYJIbC (HOTOHA, IEPUOJ MOIypacHaia, SHEPTHs
CBSI3M aTOMHBIX S7I€p; MPHU OMUCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKHIA
CMBICJI HCTIOJIB3yEMbIX BEIMYUH, WX O0O3HAYECHHs W €AMHUIIBI; YKa3bIBaTb
dbopMyIbl, CBSI3BIBAIOLIUE MAHHYIO (PU3WYECKYI0 BEIHUHMHY C APYTUMHU
BEJIMYMHAMH, BBIYHUCIISITH 3HAYCHNE (PU3UUECKON BETHUNHBI

11.6

AHanmm3upoBaTh (PU3NYECKUE TPOLECCH U SIBJICHUS, UCTONB3Ys (pu3mueckue
3aKOHBI M MNpUHOMNBL 3akoH OMa, 3aKOoHBI IIOCIENOBAaTENbHOIO U
[IapaJUIEIbHOTO COECIMHEHHUs ITPOBOJHUKOB, 3aKOH J[koyis - JleHua, 3akoH
JNIEKTPOMAarHUTHOM MHIYKIUH, 3aKOH IMPSMOJUHEHHOIO paclpOCTpaHEHUS




CBETa, 3aKOHBI OTPAXXCHMS CBETA, 3aKOHBI NPEIOMJICHHS CBETa, YpaBHEHHE
OnHmTeitHa 11 ¢orodddekra, 3aKOH COXpaHEHHsS DSHEPruM, 3aKOH
COXpaHEHHs UMITYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsja, 3aKOH
COXpaHEHMsT MacCOBOTO YHWCIA, MOCTyJaTbl bopa, 3aKOH paguOaKTUBHOIO
pacmaza; TpH 3TOM pa3lnyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTEeMaTHYeCKOE BBIPAXKEHUE U YCIOBUS (IpaHMILIbl, 00I1aCTH) IPUMEHUMOCTH

11.7

OnpenensaTs HanpaBIeHUE BEKTOPA HHAYKIUN MarHUTHOT'O 10JIs IPOBO/IHUKA
C TOKOM, cuJibl AMriepa u cuibl JIopeHma

11.8

Ctpouth M ONMCHIBATH H300pa)keHHE, CO3JaBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOU JIMH30H1

11.9

BBITIONHATE 3KCIIEPUMEHTHI IO HUCCIICOBAHUIO (DU3MYECKHUX SIBICHUU U
MPOIIECCOB C MCIOJIB30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU STOM
dbopMynupoBarh mpobieMy (3aaady) U TUIOTE3y Y4eOHOTO KCIEPUMEHTA,
COOMpaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYI0BaHNUS, TPOBOIUTH OIBIT U
(GbopMyIIMpPOBATH BEIBOJIBI

11.10

OcymiecTBIATh MpsIMbIE U KOCBEHHbBIE U3MEPEHUS (PU3NYECKUX BEJINYHH; IPU
9TOM BbIOMpaTh ONTHUMAJbHBI CHOCOO H3MEPEHHS M MCIIOJIb30BaTh
MU3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

11.11

HUccnenoBaTh 3aBUCMMOCTH (PU3HMUECKUX BETTMUMH C UCTIOJIb30BAHUEM MPSIMBIX
U3MEPEHNH; TIPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH PE3yNIbTATHI
MOJTYYSHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHJIE TAOJIUI] U TPAPHKOB,
JIeTIaTh BBIBOJIBI 110 pE3yIbTaTaM MCCIIEIOBAHMS

11.12

CoOmonate npaBuia 6€30MacHOTO TPyAa MPH MPOBEICHUN HUCCIICTOBAHUI B
paMKax y4eOHOro SKCIIepHMEHTa, YIeOHO-HCCIIEI0BATEIbCKON H IIPOSKTHOM
NEATCIBHOCTH € KCIOJNB30BAHHEM  HM3MEPUTEIbHBIX  YCTPOHCTB U
71a00paTOPHOTO 000PYTOBAHHUS

11.13

Pemate pacueTrHple 3amauu ¢ SBHO 3aJaHHOM (DU3UYECKON MOJIETBIO,
UCTIONB3YS (pU3MUecKre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAlIM3a YCJIOBHS
3a1a49u BI>I6I/IpaTI> (1)I/I3I/I'-I€CKYIO MOJ€CJIb, BBIACIIATH (1)I/ISI/I‘I€CKI/I€ BCIIMUYUHEBI U
dbopMyIibl, HEOOXOIUMBIE VIS €€ PeIlIeHus, IPOBOIUTH PACUETHI U OLICHUBATH
peaNbHOCTh MOJIYYEHHOI'O 3HAYEHUS! PU3NYECKON BETUUUHBI

11.14

PemaTh kauecTBEHHBIC 3a/1a49H: BBICTPAUBATH JJOTUYECKH HEITPOTHBOPECUUBYIO
[ENOYKY PacCyXICHUH C OMOPOii Ha U3yUeHHbIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue IBICHUS

11.15

Hcnonp3oBaTh  mpu  peuieHHMH  y4yeOHBIX  3aJad  COBPEMEHHBIE
UHQOPMALIMOHHBIE  TEXHOJOTMU  JUId  [OHCKAa,  CTPYKTypUpPOBAHHS,
UHTEpIpeTallud W MpeACTaBICHUs Y4eOHOH U Hay4YHO-IOIYJISIPHOM
UHPOpPMALIMK, TOJYYCHHOM U3 pAa3iWYHbIX MCTOYHUKOB, KPHUTUYECKH
aHAIM3UPOBATH MOJIy4YaeMy0 HHPOpMAaIIHIO

11.16

OOBSCHATh TPHUHIMUIIBI JCHCTBUS MAaIIMH, TPHOOPOB W TEXHUYECKUX
YCTPOMCTB; pa3nuyarh YCJIOBUSA WX O€30MAaCHOTO WCIIONB30BaHUS B
IIOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKJIJIa POCCUMCKIX U 3apyOeKHBIX YUSHBIX-(DU3HKOB B




pa3BUTHE HAyKH, B 00BSICHEHUE MIPOLIECCOB OKPYKAIOIIEr0 MUPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp3oBath TeopeTUYECKHE 3HAHUSA 110 (PU3UKE B MOBCETHEBHOM KHU3HH JUISI
obecrnieueHus 0€30MacHOCTHU MPU O0pallleHuu ¢ MPUOOPaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIsl COXPAHEHUs 3J0pOBbsl U  COOJIOACHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOLIEeH cpene

11.19

PaGorare B rpynne€ ¢ BbIIMOJIHCHUEM PAa3JIMYHBIX COLNUAJIbHBIX pOJ'IGfI,
IUTAHUPOBATh PabOTy TPYMIBI, PAIlOHATBHO paclpenessaTh 00sI3aHHOCTU U
INIAaHUPOBATh ACATCIBHOCTE B HCECTAHAAPTHBIX CHTyallUAX, aJCKBAaTHO
OIIEHMBAaTh BKJIAJ KaXJOT0 W3 YYACTHUKOB TpyHnbl B pEIICHUE
paccMaTpuBaeMoit mpooOIeMbl

Tabmauua 14.3

[IpoBepsiembie an1eMeHTHI coaepskanus (11 knacce)

Kon
pasnena

IPOBEPSEMOTO
3JeMEHTa

Kon [IpoBepsieMble 371€MEHTHI COAEPKAHUS

SJIEKTPOAMHAMUKA

43

MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHAA UHAYKIA

4.3.1 ITocTossHABIe MaruuTHl. B3anMoneicTBHE NOCTOSHHBIX MAarHUTOB

4.3.2 MarnutHoe mnosie. Bektop MarHuTHOM UWHAYKIUHU. [IpuHimn
cynepno3unuu. JIuHuM marauTHoW mMHAykuuu. Kaptuna nmHui
MarHUTHON MHIYKLMH TOJIS TOCTOSIHHBIX MAarHUTOB

433 MaruuTHOE TOJI€ TMPOBOAHMKA € TOKOM. KapTuHa nuHHMI TOJIs
JJIMHHOI'O HpHMOI‘ (0] HpOBOI[HI/IKa n SaMKHYTOI‘O KOJBILICBOT'O
MPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. Bzaumonaeicteue
MIPOBOJIHUKOB C TOKOM

4.3.4 Cuna Amnepa, ee MOAyJIb U HallpaBJICHUE

4.3.5 Cuna Jlopeniia, ee MOIyJIb U HampaBlieHUE. JIBIKEHHE 3apsyKEHHOM
YacTHUIIBl B OJJHOPOJHOM MarHUTHOM Tiojie. PaboTa cuibl Jlopenna

436 SIBneHue ANEeKTPOMArHUTHOM MHAYKIUU

4.3.7 [ToTok BeKTOpa MarHUTHOW UHTYKIH

4.3.8 O/1C naayKkumy. 3aK0H IEKTpOMarHuTHOW nHAykuuu dapanes
4.3.9 BuxpeBoe anexrpudeckoe nosie. 3[IC MHAYKINH B IPOBOAHHUKE,

ABMXKYIIEMCH IMMOCTYIIATCJIBHO B OAHOPOJHOM MarHMTHOM II0JIC

4.3.10 [IpaBuio Jlenna

4311 NunyktuBHOCTS. SIBReHue camonnaykuuu. IJ1C caMonHayKIun




4.3.12

3Heprm[ MAaramMTHOI'O I10JIA KaTyIIKH C TOKOM

4.3.13 DNEeKTPOMArHuTHOE T0JIe

43.14 Texuuueckue YCTpOMCTBA: MOCTOSIHHBIE MAarHMTBHI,
ANEKTPOMATHUTHI, AIEKTPOJABUTATENb, YCKOPUTENN dJIEMEHTAPHBIX
YaCTHII, MHIYKIIMOHHAS ITeYh

4.3.15 [IpakTrueckue paboThl. M3ydeHne MarHUTHOTO TMOJS KaTYIIKH C

ToKOM. HcciienoBanue 1eiMCTBHS OCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM. VccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHON MHAYKIIMU

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKUE N SJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1 Konebarenbnas cuctema. CBoO6oHbIC KONteOanus. ["apMmoHnueckue
kosnebanus. [lepuon, wacroTa, ammuutyaa u aza kojaedaHuit

5.1.2 [IpyxvHHBIA MasTHUK. MaTeMaTHYECKU MASITHUK

5.1.3 VYpaBHeHHe rapMoHHMUYECKHX KosieOanmii. KunHematnyeckoe wu
JMHAMUYECKOE OMHMCaHUE KOJIe0aTeTbHOrO ABHKEHHS

5.14 [IpeBpaieHne SHEPruu Mpu rapMOHUYECKUX KoieOaHusx. CBs3b
aMIUIUTYAbl KOJeOaHWN HCXOJHOW BEIWYUHBI C aMIUIUTYyJaMU
KoJIeOaHUI ee CKOPOCTH M YCKOPEHHS

5.1.5 Konebarenbupiii  koHTYp.  CBOOOAHBIE  3JEKTPOMAarHUTHBIC
KojeOaHusT B HJCAIBHOM KoJjebaTeIbHOM KOHType. AHallorus
MEXJy MEXaHHYECKHUMHU M 3JIEKTPOMArHUTHBIMH KOJEOAHHUSIMH.
®opmyna Tomcona

5.1.6 3aKOH COXPaHEHHUs YPHEPTHH B HI€aJIbHOM KOJIe0aTeIbHOM KOHTYpe

5.1.7 Brinyxnennsie MeXaHNYECKHE KOJIeOaHus. Pesonanc.
Pe3onancHas  kpuBas.  BbIHYXIEHHBIE  AJIEKTPOMAarHUTHBIE
KoseOaHusl.

5.1.8 Ilepemennsbiit Tok. CHHYCOUIAIbHBIN IEPEMEHHBIN TOK.

5.1.9 MoIHOCTh NMEPEMEHHOIO TOKA. AMIUINTYHOE W JIEHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HATIPSKEHUS

5.1.10 Tpanchopmarop. IlpowsBoacTBo, mepemadya ©  MOTpeOICHUE
MEKTPUYECKOM  BHEPIMHU.  OKOJOTUYECKUE  PHUCKHM  IIpH
MIPOM3BOJICTBE IEKTpHUUecKo sHeprun. KynbTypa ncrosib30Banus
AJIEKTPO3HEPTUU B ITIOBCEAHEBHOM KU3HU

5.1.11 TexHuueckue ycTpoiicTBa: ceiicMorpad, 3JIEeKTPHUECKUIl 3BOHOK,
JIUHUH 3JIEKTporepeaad

5.1.12 [Ipaktrueckue pabotel. MccrmemoBaHue 3aBUCHMOCTH TIEPHOJIA

MaJlbIX KOJIeOaHui rpy3a Ha HUTU OT AJIMHBI HUTHU U MACCHI I'py3a.
HCCJ’IGI{OB&HHC MNEPEMECHHOI'0 TOKa B LCIIM M3 IIOCICIA0BATCIBHO




COCIMHEHHBIX KOHCHCATOPa, KATYLIKN U PE3UCTOPA

52 MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1 MexaHudeckre BOJHBI, YCIOBUSI pacnpocTtpaneHus. [lepuog.
CkopocTh pacnpocTpaHeHUss W JUIMHA BOJHBL Ilomepeunsle u
MIPOJIOJIbHBIE BOJIHBI

5.2.2 Hutepdepennius u qudpakiuss MEXaHHYECKUX BOJTH

5.2.3 3Byk. CkopocTh 3Byka. I'pomkocTh 3ByKa. Beicota Tona. TemOp
3ByKa

524 DneKTpOMarHuTHbIE BOJIHBI. VYcnosus U3ITy4EHUs
3JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opuenTanus BektopoB E, B u
O B rekTpoMarHuTHOI BOJIHE B BaKyyMe

5.2.5 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPa)K€HUE, MPEIOMIICHUE,
MOJISIpA3ALUs, Tdpaknus, uHTepPepeHIus. CkopocTb
3JE€KTPOMAarHUTHBIX BOJIH

5.2.6 [xamna DJIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHue
3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [IpuHiMnibl  paguocBs3u W TeJNEeBUIEHMSA. Pannomokarusi.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIeH cpeibl

5.2.8 TexHudyeckue  yCTpPOMCTBA:  MY3BIKQJbHbIE  HMHCTPYMEHTHI,
YJABTPA3BYKOBAsl JIMAarHOCTHMKAa B TEXHUKE M MEIWLIMHE, pajaap,
paaMONPUEMHHUK, TeJIeBU30p, aHTeHHA, Tenedon, CBU-neyn

53 OIITUKA

5.3.1 [IpssmonrHENHOE pacIpPOCTPAHEHUE CBETa B OJHOPOJHOM Cpene.
JIyd cBeta

532 Otpaxkenue cBeTa. 3akoHBl OTpaxkeHHMs cBera. Iloctpoenue
M300paXe€HU B IMJIOCKOM 3epKajie

533 [Ipenomiienne cBera. 3aKOHbBI MPETOMIICHUS CBETA. AOCOIIOTHBIN
MOKa3aTeNb NPeIOMICHUS

534 Ilonnoe BHyTpeHHee oTpaxkeHue. [IpenenpHBI Yroa MOIHOIO
BHYTPEHHET0 OTPaKEHUS

5.3.5 Hucnepcus cera. CroxxHbIN cocTaB Oenoro ceera. L{pet

5.3.6 Cobuparonue U paccenBaroniue JuH3bl. ToHKas auH3a. DOKyCcHOE
paccTosiHuE W ONTHYECKAas cuila TOHKOM JHH3bL IlocTpoenue
HM300pakeHUH B COOMPAIOIINX U pacCeHBAIONIUX JIMH3aX. Dopmyra
TOHKOM JIMH3EI. Y BEJIMUCHHE, TaBacMOe JTMH30M

5.3.7 [Ipenensr TPpUMEHUMOCTH TEOMETPUUYECKOU ONTHKH

5.3.8 WNurtepdepentius  cBera. KorepeHTHbIE WCTOYHUKH. Y CIOBHSA




HAOJIOACHNST MAaKCUMYMOB U MUHHMYMOB B WHTEP(EPEHIIHOHHON
KapTHHE OT JIByX CUH(a3HbIX KOT'€PEHTHBIX HCTOUHUKOB

539 Hudpakius  cera. JludpakuumonHas  pemierka.  YciaoBue
HabJt01eHus TJIaBHBIX MaKCHMYyMOB npu naJeHuu
MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PPAKIIMOHHYIO PEIIETKY

5.3.10 [Tonapuzanus ceera

5.3.11 Texnuueckue  ycTpoiicTBa:  OukH, Jyma, (¢oTroanmnapar,
IIPOCKIMOHHBIN amnmnapar, MHKpPOCKOI, TEeJIECKOI, BOJOKOHHAs
OIITHKA, TU(PPAKIIMOHHAS PELIETKA, TOJISIPOUT

53.12 [Ipaktuyeckne pabotbl. V3MepeHue mokaszarenst MPeTOMIICHHUS.

HccnenoBanue CBOMCTB M300pakeHW B JWH3aX. HaOmrogeHue
JUCTICPCUU CBETA

6 BJIEMEHTAHI CITIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTH
6.1 I'panuubl npuMeHUMOCTH Kiaccudeckon Mexanuwku. [loctynarsr
TEOPUH OTHOCUTENILHOCTH: WHBAapUAHTHOCTb MOJIYJSl CKOPOCTHU
CBETa B BaKyyMe, IPUHLIUIT OTHOCUTEIbHOCTH DUHIITEITHA
6.2 OTHOCHUTENBHOCTh OAHOBPEMEHHOCTU. 3aMeajieHHEe BpPEMEHH U
COKpallleHHEe JUIUHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI
6.4 CBs3b Macchl C PHEPrueil M HMMITyJIbCOM CBOOOIHON YaCTHIIBI.
DHeprust MOKOsi CBOOOTHOM YaCTUIIBI
7 KBAHTOBAS ®U3UKA
7.1 RJIEMEHTBI KBAHTOBOI OIITUKH
7.1.1 ®oronsl. Dopmyna [Inanka cBsi3u sHEpruu (HOTOHA C €r0 YACTOTOM.
DHeprust ¥ UMITYJIbC (OTOHA
7.1.2 OtkpeiTue u wuccienoBanue ¢ortodrpdexra. OmnbiTel AT
CroneroBa. 3akoHsl hoTorPdexTa
7.1.3 VYpaBuenue OiHmTeiHa mia gorosddekra. "Kpacnas rpanuma"
dhoTorddekra
7.1.4 Hasnenue cBera. OnwiTe! [1.H. JIeObenena
7.1.5 XUMHYECKOE IEUCTBUE CBETA
7.1.6 Texuuyeckue ycrpoiictsa: (poTosnemMeHT, poToIaTINK, COTHEUHAS
Oarapesi, CBETOAHO.
7.2 CTPOEHUE ATOMA
7.2.1 Mopenb atoma Tomcona. Onwitel Pe3epdopaa mo uccienoBanuio

CTPOCHUS aTOMaA. HnaHeTapHa;I MOACJIb aTOMa




7.2.2 [Toctynarer Bopa. M3nydenue wu moriiomeHue (GOTOHOB TIpH
Mepexojie aToMa ¢ OJHOTO YpPOBHS DHEPrHMM Ha Jpyrou. Bumsl
cniekTpoB. CIIeKTp ypOBHEH PHEPTUU aTOMa BOJIOPOIa

7.2.3 Bonnosele cBoiicTBa yactuil. Bonusl ne bpoitnsa. KopmnyckynspHo-
BOJIHOBOH Jyanu3M. Jludpakuus 31eKTpOHOB Ha KpUCTAILIax

7.2.4 CrioHTaHHOE U BBIHYX/IEHHOE U3JTy4YeHHUE. Y CTPOMCTBO U MPUHIIUI
paboTsl nazepa

7.2.5 TexHu4ecKue yCTpONCTBA: CIIEKTPAIbHBINA aHaIu3 (CIEKTPOCKOIT),
J1a3ep, KBaHTOBBIM KOMIIBIOTEP

7.2.6 [TpakTudeckue padbotel. HabmoqeHne TMHERYAaTOTro CIIeKTpa

7.3 ATOMHOE A/1PO

7.3.1 MeTo 11 HaOJIFOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHI

7.3.2 OtkpbiTue  pagumoaktuBHOCcTH.  OmbiThl  Pesepdopna  mo
OIIPEJICJIEHUIO COCTaBa PaJUOAKTUBHOro wu3iyueHus. CBoiicTBa
anbda-, 6eTa-, raMMa-u3IyueHus. BiausHue pagunoakTUBHOCTH HA
KUBBIE OPTaHU3MBbI

7.3.3 OTkpbiTHE TpOTOHAa M HelTpoHa. HykimoHHas Mojens sapa
I'eitzenbepra - MBanenko. 3apsg sapa. MaccoBoe uucio sijpa.
N3oTomsl

7.3.4 Anbda-pacnian. DJEKTPOHHBIM ¥ TO3UTPOHHBIA OeTa-pacmaj.
l'amMmma-u3nydyenue. 3akOH paliOaKTUBHOTO pacnaja

7.3.5 DHeprus CBsA3M HYKJIOHOB B sfpe. Snepubie cuibl. JledekT Macchl
a1pa

7.3.6 SAnepubie peakuuu. JleneHue u CUHTE3 sAEP

7.3.7 Snepubnii  peaktop. Tepmosimepnsiii  cunTe3. [Ipobmembl
MEPCTIEKTUBBl SIAEPHOM DHEPreTUKH. JKOJOTHYECKHE aCIEKTHI
SIIEPHOM SHEPrETUKH

7.3.8 DnemMeHTapHbIe YaCTHULIBI. OTtkpbiTHE MO3UTPOHA.
@dyH1aMeHTaIbHbIE B3aUMOCHCTBUS

7.3.9 TexHuueckue yCcTponucTBa: 103UMETp, Kamepa BunbcoHa, siepHbIil
peakTop, atToMHast bombOa

7.3.10 [Ipaktrueckue pabotel. McciaemoBanwe TPEeKOB dYacTuIl (IO
TOTOBBIM (poTorpadusim)

8 DJIEMEHTHBI ACTPO®U3NKU
8.1 Bun 3Be3gHoro neba. Co3Besnus, sipKue 3Be3JIbl, IUIAHETHI, HUX
BUJIUMOE JIBUKCHHE
8.2 Conneunas cuctema. [lnaneTsl 3eMmHOM rpyniel. [aHeThI-rUranThI

U UX CIyTHHKH, KapJuKoBble MmiaaHeTsl. Manble Tena ConHeuyHOU




CHUCTCMBI

8.3

Comnne, dpotochepa u armochepa. ComHeuHass aKTUBHOCTh

8.4

Ncrounuk sneprum CoHua U 38€3]1

8.5

3Be3/1pl, WX OCHOBHBIC XapaKTEPUCTHUKU: Macca, CBETUMOCTb,
paauyc, TeMIlepaTypa, 1504 B3aMMOCBS3b. Huarpamma
"CHeKTpalibHbIA ~ KJIacC - CBETUMOCTh'. 3Be€3/bl  TJIaBHOU
MOCJIEIOBATEABHOCTH. 3aBHCHUMOCTh ''Macca - CBETHMOCTH' A
3B€3]] [JIaBHOM MMOCJIEN0OBATEIHLHOCTH

8.6

BuyTtpennee crpoenue 3Be3a. CoBpeMEHHbBIEC MPEJICTABICHUS O
MIPOUCXOKACHUH U 3BOTIOLMK COJIHIIA U 3BE3]]. DTaIlbl dKU3HU 3BE3]]

8.7

Mneunsiii Ilyte - nHama [amaktuka. CrnupanbHas CTPYKTypa
lanmakTuky, pacnpeneneHue 3Be3n, raza u nwlid. [lonoxeHue u
nemkerane Comnna B [amaktuke. Ilmockas um  cdepuueckas
noacucTemsl ['anakTuku

8.8

Tunel ramakTuk. PagmoranakTwka u KBa3aphl. ‘{epHHe ABbIPBI B
AApax rajJakTHukK

8.9

Bcenennas. Pacummpenue Beenennoil. 3akon Xa60:1a. PazOeranue
rajjaktuk. Bospact m paguyc Bcenennoi, teopus boibmoro
B3pbIBa. Mozens "ropsaueii Beenennoit". PenukToBoe uzinydyeHue

8.10

MacmrabHas CTPYKTypa Bcenennori. MeraranakTuka.
Hepemiennslie npo6iaemMbl aCTpOHOMUU
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