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[NOACHUTEJIBHAA 3AIIMCKA

[Tporpamma o (pu3rke 6a30BOTO YpPOBHS Ha YPOBHE CPEAHETO OOIIETo o0pa-
30BaHMs pa3paboTaHa HA OCHOBE MOJIOKEHHUI U TpeOOBaHUI K pe3yJbTaTaM OCBOE-
HUsI OCHOBHOW 00pa3zoBaresbHOM nporpaMmsbl, npeacraBieHHbix B @PI'OC COO, a
Takke ¢ yu€ToM (enepanbHoi pabodeil mporpaMMbl BOCIIUTAHUS U KOHIICTILIUH TIpe-
nojaBaHus yueoHoro npeamera «Pu3nka» B 00pa3zoBaTeIbHbIX Opranu3anusax Poc-
cuiickoi deepanuu, peaiu3yoIX OCHOBHbIE 00pa30BaTeNIbHbBIE IPOrPAMMBI.

Coneprxkanue nporpammbl o (pU3MKe HampaBiieHO Ha (OPMHUPOBAHUE €CTe-
CTBEHHO-HAY4YHOU KapTUHBI Mupa oOy4daroutuxcs 10—11 kmaccoB mpu 00yuyeHUH Ux
¢u3nke Ha 6a30BOM YPOBHE HAa OCHOBE CUCTEMHO-EATENBHOCTHOIrO oaxoxaa. [Ipo-
rpamma o (usuke coorBercTByeT TpeboBanusim OI'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, MPEMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyUEHHUs], a TAKKe
YUUTBHIBAET HEOOXOJUMOCTh peaIn3alui MEeXIPEIMETHBIX CBsI3eil (pU3MKHU C ecTe-
CTBEHHO-HAYYHBIMH y4E€OHBIMH ITpEIMETaMHU. B Hell onpeensitoTCs OCHOBHBIE LENH
U3ydeHus: (PU3MKH Ha YPOBHE CpEIHEro o01iero oOpa3oBaHus, INIAHUPYEMbIE pe-
3yJbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIE, METAIIPEAMETHBIE, IPEAMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

IJIaHUPYEMBIE Pe3yJIbTaThl OCBOCHMS Kypca (U3MKU Ha 0a30BOM ypOBHE, B
TOM YHCJIE IPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUEHUS;

coJiep;kaHue yueoHoro npeamera « @u3uka» mo rogam o0ydeHusl.

du3nka Kak Hayka 0 HauboJee o0IUX 3aKOHAX MPUPOJIbI, BHICTYIAs B Kade-
CTBE Y4EOHOTI0 [TPEeIMETA B IIKOJI€, BHOCUT CYLIECTBEHHBIN BKJIA]l B CHCTEMY 3HAHUI
00 okpyxaroriem Mupe. llkonbHbI Kypc QU3MKK — cHCTEMOOOpa3yIomuid s
€CTECTBEHHO-HAYYHbIX YUEOHBIX MPEAMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI Jie-
’KaT B OCHOBE MPOIECCOB U SBJIICHUM, U3y4aeMbIX XUMUEH, OMOJI0oTHEN, PU3NIECKON
reorpadueii u actpoHomuei. Mcrnonp30BaHrMe W aKTUBHOE MpUMEHEHHE (puznue-
CKHUX 3HAaHUM ONpeAeNsieT XapakTep U Pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHH B
cdepe dHEepreTUKU, TPAHCIIOPTa, OCBOEHUSI KOCMOCA, TIOJyUYeHHs] HOBBIX MaTepua-
JIOB C 3aJJaHHBIMU CBONCTBaMU U Jpyrux. M3ydeHue (QU3MKM BHOCUT OCHOBHOM
BKJIaJl B (DOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI MUpa O0y4aroluxcs, B
dbopMupoBaHUE YMEHUIN TMPUMEHSTh HAYYHBIM METOJ MO3HAHUS MPU BHITIOJHECHUH
UMU Y4eOHBIX UCCIIEIOBaHUII.

B ocHOBY Kkypca ¢hu3uku s YpOBHS CpEIHEro o0Iero oopa3oBaHus MoJo-
YKEH sl UJed, KOTOPhIE MOYKHO pacCMaTpUBATh KaK MPUHUUIIBI €70 MIOCTPOCHHUS.

Unes uenoctHOCTH. B COOTBETCTBHUM C HEW KyPC SBJISIETCS JJOTHUYECKU 3aBEP-
MIEHHBIM, OH COJEPKUT MaTepuaj U3 BCEX pa3lieioB (U3MKH, BKIIOYAET KaK BO-
MIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (DHU3UKH.

Wnes renepanu3anuu. B cooTBeTCTBUY ¢ HEW MaTepuan Kypca GU3UKA 00b-
eAUHEH BOKPYT (u3uueckux Teopuid. Benymum B Kypce siBisgercs: popmMupoBaHue
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pPUH, BEIIECTBE U IOJIE.
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WNnesa rymanntapusannu. EE peanuzanms npeanosaraeT uCroiab30BaHUE Ty-
MaHUTAPHOTO TMOTEHIMaNa (PU3NUEeCKON HAYKH, OCMBICICHUE CBSI3U pa3BUTUSA (Du-
3UKHU C Pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U
HKOJIOTMYECKUMHU MTPOOIEMaAMHU.

Wnes npuxnanxoit HanpaBiaeHHOCTH. Kype Qu3uku mpeamnoiaraeT 3HaKOM-
CTBO C IIMPOKMM KPYIOM TEXHUYECKUX U TEXHOJOTHUYECKUX MPUIIO0KECHUN U3y4EH-
HBIX TEOPUI U 3aKOHOB.

Nnes sK0JI0ru3anum peajin3yeTcsi HOCPEICTBOM BBEICHUS JIIEMEHTOB COIEP-
YKaHUs, TOCBAIIEHHBIX SKOJOTUYECKUM MPOOIeMaM COBPEMEHHOCTU, KOTOPbHIE CBsI-
3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJOTHUH, a TaK:Ke 00CYKJIeHUs MpobJieM paluo-
HAJIBHOTO IPUPOIONIOIB30BAHUS U SKOJIOTMUECKOH 0€3011aCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (PUM3UKH Ha YPOBHE CpeIHEro o0uero oo-
pa3zoBaHus SBIAOTCA (pusmueckue Teopuu ((HopMHpOBAHHE MPEACTABIECHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IIPUHLIAIIOB B COBPEMEHHBIX MTPEACTABICHUAX O IIPUPOJIE, TPAHNLIAX IPUMEHUMOCTH
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO-IeATEeNbHOCTHBIN MOAXO0A B Kypce (DU3UKU peau3yeTcsl Mpexe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YYarolUXCsl.
Jl1st 6a30BOro ypoOBHA Kypca (PU3UKHU — 3TO UCHOJIb30BAHUE CUCTEMBI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IporpamMme
1o pu3UKe OOBEAMHEHBI B OO CIIMCOK YYCHUYECKUX MPAKTUIECKUX padoT. Bhi-
JIeJIeHHE B YKa3aHHOM IepeyuHe JabopaToOpHbIX padboT, IPOBOAUMBIX JJIsl KOHTPOJIS
U OIICHKH, OCYIIECTBIISIETCSl YUaCTHUKAMU 00pa30BaTEIbHOrO MPOIecca UCXOs U3
0COOEHHOCTEW MIIAaHUPOBAHUS U OCHAIIEHUsT kKabuHeTa ¢usuku. [Ipu sTom obecre-
YMBAETCS OBJAJCHUE OOYYAIOIIUMHUCA YMEHUSIMHU MPOBOJUTH KOCBEHHBIE H3Mepe-
HUSl, UCCIIEIOBAHUS 3aBUCUMOCTEN (PU3UYECKUX BEJIMYMH U TIOCTAHOBKY OMBITOB I10
IIPOBEPKE MPEIJIOKEHHBIX TUITOTES.

bospiroe BHUMaHKE yIeNseTcsl pEMIEHUIO PACYETHBIX M KAUECTBEHHBIX 3a7a4.
ITpu 3TOM 1711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCS 3a0a4U C SIBHO 3aJaHHOU
(bu3MYecKoil MOJIEbIO, MO3BOJIAIONINE TPUMEHSATh U3yUYEHHBIE 3aKOHBI M 3aKOHO-
MEPHOCTH KaK M3 OJJHOTO pa3ielia Kypca, Tak U HHTETPUPYS 3HAHUS U3 Pa3HBIX pa3-
nenoB. [ kauecTBEHHBIX 3a7]a4 IPUOPUTETOM SIBISIIOTCA 3aaHKs HA OOBSICHEHUE
npoTeKaHusl GU3NYECKUX SBJICHUI U MPOLECCOB B OKPYXKAIOIIEH KU3HU, TpeOyto-
mue BbI0Opa GU3NYECKON MOAEITH sl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO Xa-
pakrepa.

BxitoueHne BOEHHOIO KOMIIOHEHTa B 00pa3oBaTENIbHBIM Mpolecc Kak
00s13aTEJILHON COCTABIAIOLIEH Ka)KIOW TEeMAaTHYECKOW TIJIaBbl; COLIMAJILHOE U
y4eOHO-UCCIIeIOBATENIbCKOE MPOEKTUPOBaHUE, NMpodeccuoHanibHas OpHUEHTa-
Ys 00y4Jaromuxcsi BO BpeMsi 00y4deHHUsi, COTPYJHHUUECTBO C BoeHHbIMU BY 3amu
MO PO.

[Ipu oTOope nHbopMaIMK YUUTHIBAETCA €€ Hay4YHas U MpaKTU4ecKas 3Ha-
YUMOCTb, J€MOHCTPUPYIOIIAs MOIIb U Pa3BUTHE COBPEMEHHONW BOEHHOMW TEX-
HUKH, OCOOCHHO MOJYEPKUBAETCS POJb POCCUMCKUX YUEHBIX B MOBBIIICHUU
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000pOHOCITOCOOHOCTH Halel cTpanbl. Takol MOaX0/] MO3BOJAET BIpAOOTATh Y
00y4arnmMxcsi 9yBCTBO TOPJIOCTH 3a CBOI0 PoaunHy, 6ojiee 0COZHAaHHOMY BBI-
O6opy Oyaymieit mpodeccruu BOGHHOTO. 3aKOHBI MEXaHUKH, OaIIMCTHKA, 3aKOHBI
COXpPaHEHUS SHEPTUHN U UMITYJIbCA, PEAKTUBHOE IBUKEHHE, 3aKOHBI TEPMOIMHA-
MUKH, 3JIEKTPOJUHAMUKH, ONITUKH, aTOMHOM U siiepHON (PU3UKHU, U3ydaeMbIe B
kypce ¢usuku 10 — 11 knacca, gexaT B OCHOBE JIEMCTBHS BCET0 COBPEMEHHOTO
opyxusi. CIyTHHUKOBAasl pa3BeJ/lka, CHCTEMa HaBEJEHHUS U CHUCTEeMa Mpeaynpe-
KJEHUSA O pAaKEeTHOM HalaJeHWH, NMpeaynpexKIeHue U MoJaBlIeHUEe aTaku Oec-
NUJIOTHBIX JIETaTENbHBIX ammapaToB, JEUCTBUE SANEPHOTO OPYX U, HEBO3-
MO>KHBI 0e3 3HaHMsl (QYHJAAMEHTAJIbHBIX 3aKOHOB ¢u3uku. Takum oOpazom, y
oOyuaromuxcs (GopMHUpyeTcsi yCTOWUYMBBIM MHTEpEC K U3YUYEHHUIO IMpEIMETa.
Oco3HaHUE TOTO, YTO 3HAHUE OCHOB (U3UKHU SBISETCS HEOOXOIUMBIM YCIIO-
BHUEM JIJIs o0ecrieyeHus: 000pOHOCIIOCOOHOCTH HAlIel CTpaHbl, COBEPIIEHCTBO-
BAHUIO COBPEMEHHOT'O OPYXXHsS W TMPEANOCHUIKON JadbHEHIIEro yCHEeuIHOTo
oOy4deHHs B BBICIIMX BOCHHO-TEXHHMYECKHX y4EOHBIX 3aBEICHUAX MUHHUCTED-
ctBa O6oponsl Poccuiickoit @enepanuu.

B cootBerctBum ¢ TpedoBanusimu ®PI'OC COO k marepuasbHO-TEXHUYE-
CKOMYy OOecCne4YeHHI0 y4yeOHOro mpouecca 0a30BbIii ypoBeHb Kypca (DU3UMKH Ha
YPOBHE CpeAHEro 0o0IIero oopa3oBaHusl TOHKEH U3Y4aThCsl B YCIOBUSIX MPEIMET-
HOTO KabuHeTa (PU3UKU WIH B YCIOBUSX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOT0 IUKiIA. B xabuHeTe U3k AOMKHO OBITH HEOOXOIUMOE
nabopaTopHoe 000pyI0OBaHUE ISl BHITIOJHEHUS YKAa3aHHBIX B MporpaMmme mo (u-
3UKe YYEHMUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMIOHHOE 000pYI0BaHHUE.

JlemoHCTpannonHoe o0opyaoBaHue GOpMUPYETCS B COOTBETCTBUU C TIPHH-
UIIOM MHHHMMAaJIbHOM JIOCTaTOYHOCTH M 00€CIeYMBAECT MOCTAHOBKY IEPEUYUCIICH-
HBIX B IpOrpamme 1o Gpu3uKe KI0YEBbIX IEMOHCTpALUi 171 HCCIEA0BaHUS U3yyda-
€MBIX SIBIICHUI U IPOIECCOB, SMIMPUYECKHUX U (PyHIAMEHTATbHBIX 3aKOHOB, UX TEX-
HAYECKUX NPUMEHEHNM.

JlabopaTtopHoe 000pyAO0BaHUE ISl YICHUYECKUX MPAKTHUYECKUX paboT ¢op-
MUPYETCS B BUJE TEMAaTUYECKUX KOMIUIEKTOB U 00ecreunBaeTcs B pacyéTe OJHOTO
KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTHYecKre KOMIUIEKTHI JTabopaTopHOTO
000pyIOBaHUS TOJKHBI OBITH MMOCTPOCHBI HA KOMIUIEKCHOM MCTIOIh30BAaHUH aHAJIO-
TOBBIX U IIU(POBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BU/JIe ITU(POBBIX JabopaTopuii.

OCHOBHBIMHU TIEJISIMU U3y4eHUS PU3UKHU B 00111eM 00pa30BaHUU SIBJISTFOTCS:

(opMupoBaHrE UHTEpECA U CTPEMJICHUSI 00YYAIOIIUXCS K HAyYHOMY H3yYe-
HUIO IPUPO/JIbI, PA3BUTUE UX UHTEIJICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE NPEACTABICHUI 0 HAYYHOM METOe O3HaHUsI U (HOPMUPOBAHHE HC-
CJIEIOBATEIBCKOTO OTHOILICHUS K OKPY KAIOIIUM SIBIICHUSIM;

dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3y4YeHHs] OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoOBaHrE YMEHHUIN OOBSICHSTH SIBJICHUS C UCIOJIb30BAaHUEM (PU3HUECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;
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dbopMupoBaHrE MPEACTABICHUN O PO (PU3UKH ISl PA3BUTHS APYTHUX €CTE-
CTBEHHBIX HAayK, TEXHUKHA U TEXHOJOTHH.

JlocTkeHne 3TUX Iiesield 00ecTIeYnBaeTCsl PEeIICHUEM CIEIYIOMNX 33134 B
nporecce u3ydeHus Kypca GU3NKH Ha YPOBHE CpEHEro o01iero oopa3oBaHus:

MpUOOpPETEHUE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TCOPHUAX, BKIIOYAS MEXAHHWKY, MOJICKYJIAPHYIO (U3HUKY, IJICKTPOIWHA-
MUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHY;

dbopMHpoBaHrE YMEHUI MPUMEHSITh TEOPETUUECKUE 3HAHUS TSI OOBSICHEHUS
bu3nUecKuX SBJICHUHN B IPUPOJIE U JJI IPUHSITHS MPAKTUYECKUX PELICHUH B ITOBCe-
JTHEBHOM >KU3HU;

OCBOCHHE CIIOCOOOB pelIeHUs] Pa3IUYHbIX 3a7a4 C SIBHO 3aJlaHHOMN (u3uye-
CKOM MOJIENbI0, 3a/iay, MOJIpa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3JaHue (puznye-
CKOM MOJIEeJH, aJICKBaTHOM YCIIOBUSIM 3a/1a4K;

MOHUMaHue (U3NIECKUX OCHOB W TIPUHIIMIIOB JCUCTBHUS TEXHHUYCCKUX
YCTPONCTB U TEXHOJOTUIECKUX TIPOIIECCOB, MX BIHUSHHS Ha OKPYKAIOIIYIO CPEy;

OBJIAJICHUE METOJIaMH CaMOCTOSITEILHOTO TUTAHUPOBAHUS U TIPOBEACHUS (H-
3MYECKUX SKCIIEPUMEHTOB, aHAJIM3a U MHTEPIPETalud HHPOpMAIUU, OTIpeIeICHUS
JIOCTOBEPHOCTH TOJYYCHHOTO Pe3yibTara;

CO3/IaHME YCJIOBHM JUIS Pa3BUTHS YMEHUH MPOEKTHO-HUCCIEI0BATEIbCKOH,
TBOPUYECKOU JIESITETBHOCTH.

Ha u3ydenune ¢uszuku (0a30BbIi ypOBEHB) Ha YPOBHE CpeIHEr0 00I1Iero oopa-
30BaHus otBoauTCsl 136 vacos: B 10 kmacce — 68 vacoB (2 yaca B Heneno), B 11
KJ1acce — 68 yacoB (2 yaca B HEJICITIO).

[Ipenyiaraemsliil B mporpamme 1no Gu3HKe nepeyeHb JIabopaToOpHBIX U IPAKTHU-
YECKUX PaboT SABISIETCS PEKOMEHJIOBAHHBIM, YUHTEINb JIENAeT BHIOOpP MPOBEIACHUS
71a00paTOPHBIX Pa0dOT U OMBITOB C YUETOM UHANBUIYAITBHBIX 0COOCHHOCTEN 00y4a-
FOLITIXCA.

YYEBHO-METOJIMYECKOE OBECITEHEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

1. ®EJEPAJIbHAS PABOYAS ITPOI'PAMMA CPEJAHEI'O OBIIETI'O Ob-
PA3OBAHUA ®U3UKA (6a3oBsiii ypoBens) (a1 10—11 knaccoB 06pazo-
BaTEJIbHBIX OpTaHU3aIHil)

2. ®usuka: 10-i knacc: 6a30BbIN U yriyOaeHHbIA ypoBHU: YueOHUK/ ['.5. M-
kumeB, b.b. byxosues, H.H. Corckuii; mon pen. H.A. [TapdentneBoii. -
Mockaga: [Ipocsemenue, 2023

3. ®usuka: 11-i1 knacc: 6a30BbIN U yriyOneHHbIA ypoBHU: YueOHUK/ [".5. M-
kumeB, b.b. byxosues, H.H. Corckwuit; mon pen. H.A. Ilapdentrenoii. -
Mocksa: IIpoceemenne, 2023

4. @usuka. Coopuuk 3amau. 10 knacc. B.®d. Komuccapos, A.A. 3a6on0Tckuit,
M.A. IlerpoBa

[MNDPOBLIE ObPA3OBATEJIBHBIE PECYPCbI 1 PECYPCbI CETU
NHTEPHET
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http://nsportal.ru — conmaneHas ceTh paAOOTHUKOB 0Opa30BaHHSI.
http://markx.narod.ru/pic/ — ¢pu3uka B mkoue.
http://festival.1september.ru/articles/ — pectuBans memarorudeckux uacH
«OTKPBITBII YPOK».

http://www.fizika.ru/ — caiit ans yaureneir GU3NKHU U UX YICHUKOB.
http://www.physics.ru/ — marepuaiibl o Gpu3nKe.

Www.ege.edu.ru — uadopmannonHsli mopran EI'D.
http://school-collection.edu.ru/ — equnas komrekius LJOPoB
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COIEP XAHUE OBYUYEHU A
10 KJIIACC

Paznen 1. ®usuka u METOABI HAYYHOTO MTO3HAHUSA

®dusuka — Hayka O npupoje. HayuHble METONIbI MO3HAHUSI OKPYXKAIOIIETO
mupa. PoJib 3KcriepruMeHTa U TEOPUU B MPOLIECCE TO3ZHAHUS PUPOAbL. IKCIIEPUMEHT
B (U3HKe.

MopenvupoBanue QU3MYECKUX SIBJICHUN U mpolieccoB. HayuHble runoTessl.
®duznyeckre 3aKOHBI U TEOpUHU. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponbs u Mecto pusuku B HOpMUPOBAHUHM COBPEMEHHON HAayYHOU KApPTHUHBI
MHUpa, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

JleMoHCTpauuu

AHanoroBbie U IU(POBbIE U3MEPUTEIbHBIE MPUOOPHI, KOMITbIOTEPHbBIE JaT-
YUKH.

Paznen 2. Mexannka

Tema 1. Kunemaruka

Mexannueckoe ABWKEeHHE. OTHOCUTEIHLHOCTh MEXAHUYECKOI'O JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemernienue, CKOpOCTh (CpeIHSISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKO-
pEHHE MaTepUaAIbHOW TOUYKHU, UX MPOEKIIMU HA OCH CUCTEMBI KoopauHat. ClioxkeHne
IIEPEMELICHNUH U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMKeHuE. [ paduku 3a-
BUCUMOCTHU KOOPAUHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEPEMEILCHHS] MaTepralib-
HOU TOYKHU OT BPEMEHMU.

CBobosHOE TIazieHne. Y CKOpeHHE CBOOOIHOTO MaCHUS.

KpuBonuuenHnoe npuxeHue. JIBH>KEHHUE MATEPUAITBHOW TOYKH MO OKPYXKHO-
CTH C ITIOCTOSTHHOM 110 MOAYJIXO CKOPOCTBIO. YTJIOBasi CKOPOCTbh, TMHENHASI CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHu4yeckue yCTpocTBa U PAKTUUECKOE MPUMEHEHHUE: CITUIOMETP, JBUKE-
HUE CHAPSJIOB, IIEMTHBIC U peMEHHBIC TIEpEeIayH.

JleMoHCTpauuu

Mogenb cucteMbl OTCUETA, UILTFOCTPAIM KHHEMAaTHYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBuxeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPH-
30HTAJIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

HanpasneHnue CKOpoCTH pu ABUKEHUH 110 OKPYKHOCTH.

YyeHnueckuit SKCIIepUMEHT, J1a00paToOpHbIe PabOTHI

N3ydenne HEpaBHOMEPHOIO JIBMKEHUS C LIEJIbIO ONPENEIIEHUS] MTHOBEHHOU
CKOPOCTH.
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HccenenoBanne COOTHOLIECHUSI MEXAY MYTSAMH, IPOMACHHBIMU TEJIOM 3a I10-
CJIE0BATEBHBIE PABHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBH)KECHUU
C Ha4YaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuyeHue ABMKEHUS TeNa, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /luHamuka

[TpuHuun otHocutenbHOCTH ['anuies. [1epBsoiit 3akoH HeroToHa. MHEpUIMaib-
HBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cuil. Bropoit 3akon HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoOro TsaroteHus. Cuna Tspkectu. llepBasg kocmuueckasi CKO-
pOCTBb.

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

Tpenue. Bunabl Tpenus (1okosi, CKoyibkeHus1, kaueHust). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJIbXKEeHUs U cuiia TpeHus nokod. Koadduuuent tpenus.
Cwuita cOnpOTUBIIEHUS NIPH IBUKEHUU TEJa B KUIAKOCTH WIIN Ta3e.

[locTynarenpbHOE M BpallaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CrIIBI OTHOCUTEIBHO OCH BpamieHus. [lnedo cuibl. YcnoBus paBHO-
BeCUs TBEPAOTO TeIA.

TexHuueckue yCTpOUCTBA U MPAKTUYECKOE MPUMEHECHUE: TTOAIIUITHUKH, I1BU-
YKEHHUE NCKYCCTBEHHBIX CITyTHUKOB.

JleMoHCTpauuu

SIBneHne nHepuuM.

CpaBHeHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akoH HerotoHna.

N3smepenue cui.

CiioxeHune cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMALIIH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUH.

CpaBHeEHHE CHUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

YyeHnueckui SKCIepUMEHT, J1a00paTOpHbIE PabOTHI

Nzyuenue nBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOLIUX B MPYKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIiuH.

Hccenenosanue ycioBUM paBHOBECHUS TBEPIOIO TeJIA, UMEIOLIETO OCh Bpallle-
HUSL.

Tema 3. 3aKOHBI COXpaHEHHS B MEXAHHUKE

NMiynbc MaTepUaIbHOM TOUKH (TENA), CUCTEMBI MaTEPUAIbHBIX TOUeK. M-
MyJIbC CUJIbl U U3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPaHEHUs UMITyJibca. PeakTuB-
HOE JBKEHHUE.

PabGora crinbl. MOIIIHOCTE CHJIBL.
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Kunernueckast sHeprus MarepuaibHoi Touku. TeopeMa 00 U3MEHEHUN KUHE-
THUYECKOU SHEPTHH.

[TorenuuanbHas sueprus. [loTeHmanbHas sHeprus ynpyro nehopMupoBaH-
HOI npy>xuHbl. [ToTeHIIManbHas 3HEprus Tesna BOJU3H MOBEPXHOCTH 3EMIIH.

[ToTeHmanbHbIE M HEMOTEHUUAIbHbIE CHUJIbl. CBS3b PabOTHI HEMOTEHIUAb-
HBIX CHJI C U3BMEHEHUEM MEXAaHWYECKON SHEPTUH CUCTEMBI TEJI. 3aKOH COXPaHEHUS
MEXaHUYECKOM YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckre ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHUE: BOJIOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKCHUE PAKET.

JleMoHCTpauuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE BUXKEHUE.

[lepexoa NOTEHIMATILHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Y4yeHnueckuil SKCIIepUMEHT, JIa0OpaTOpHBIE PAOOTHI

N3yuyenue abCOIOTHO HEYIIPYTOro yaapa ¢ HOMOIIBIO JBYX OJIMHAKOBBIX HU-
TSHBIX MassTHUKOB.

HccnenoBanue CBsA3M pabOTHI CUJIBI C U3BMEHEHUEM MEXAHUYECKOW SHEPIHH
TeJIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. Monekynsipaast pusrka 1 TepMOANHAMUKA

Tema 1. OCHOBBI MOJNIEKYJISIPHO-KUHETUYECKON TEOPHUU

OCHOBHBIE TOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHnosckoe asmxenue. Juddysus. Xapakrep NBHKEHUS U B3au-
MOJICWCTBHS YacTHULl BellecTBa. Moaenu CTpOeHUs ra30oB, KUIKOCTEU U TBEPIBIX
TeJ 1 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJieseil. Macca u pa3mepsl
Monekyn. KonnuectBo BemectBa. [loctostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkama temneparyp
Llenbcus.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHUE MOJEKYJISPHO-KHUHETHYE-
CKOM TEOpHH UeaNbHOTro ra3a. AOCONIOTHAs TEMIIEpaTypa Kak Mepa CpeIHEN KuHe-
TAYECKON PHEPIrUH TEIUIOBOIO JBHKEHUS yacTull rasa. lllkama tremneparyp Kenb-
BUHA. ['a30BbIe 3akoHbI. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon [lanbroHa.
N3onporeccsl B nealbHOM ra3e ¢ HOCTOSIHHBIM KOJTM4eCTBOM BellecTBa. ['papuye-
CKO€ MpeACTaBIECHNE U30IIPOLIECCOB: U30TEpMa, H30X0pa, U300apa.

TexHuyeckue ycTpoiicTBa U MpakTUYECKOE MPUMEHEHUE: TEPMOMETp, Oapo-
METP.

JleMOHCTpauuu

OnbIThI, TOKa3bIBAIOLINE AUCKPETHOE CTPOCHHE BeIIecTBa, (hoTorpaduu Mo-
JIEKYJ1 OPTaHUYECKUX COCTUHEHUN.

OnbiThl 10 U HY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogaens onbita [lITepHa.
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OnbITHI, TOKa3bIBAIOIIME CYIIECTBOBAHUE MEKMOJEKYJISIPHOIO B3aUMOJACH-
CTBUA.

Mopens, HIUTFOCTpUpPYIOIIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCYa.

OnbITHI, WUTIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUS UACAIBHOIO rasa, M30-
IIPOLIECCHI.

Y4eHnYeCKnui IKCIEPUMEHT, TaOOpaTOpHbBIE PadOTHI

OnpeneneHne mMaccsl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUU
0o0bEMa KOMHATBI, JJaBJIICHUS U TEMIIEPATYphl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCMMOCTH MEX Y ITApaMETpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OCHOBBI TEPMOJAMHAMUKHI

TepmoauHamMuueckass cucreMa. BHYTpeHHssI SHEpPTHsl TEPMOJINHAMHYECKON
CUCTEMBI U criocoObl €€ u3meHeHust. KonnyecTBo TemoTsl U padora. BHyTpeHHsIs
SHEPrus OAHOATOMHOIO MACAIIbHOTO ra3a. Buubl Teruionepenayu: TEmIonpoBO/I-
HOCTb, KOHBEKIIMS, U3JIy4YCHHUE. Y AeIbHAs TEIUIOEMKOCTh BemiecTBa. KoamuecTtBo
TEIJIOTHI IPH TEIJIONEepeaaye.

[Tonsitue 00 aguabatHoM mnporiecce. [lepBbiii 3akoH TepMoauHaMUKU. [Tpu-
MEHEHHE MEePBOro 3aKOHA TEPMOJMHAMUKH K u3omnpoueccaM. I'papuueckast uaTep-
npeTamus padoThl ras3a.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh Mpo1eccoB B MPUPO/IE.

Ternobie mamuHbl. [IpuHIUIBL AeiicTBUS TeroBbIX MaluH. [IpeoOpaszoBa-
HUS SHEPTUU B TEIJIOBBIX MamnHax. KoadduumeHnt noneznoro qeicTBus TEIoBOM
MmaruHbl. [y KapHo u ero ko3 GuiueHT mojae3Horo aeicTBrs. IKOJIOTHIECKUE
po0JIEMBbI TETJIOIHEPTETUKH.

TexHHuecKue yCTpOWCTBa M NMPAKTUYECKOE NMPUMEHEHHE: JIBUraTelb BHYT-
PEHHETOo cropaHusi, OBITOBOI XOJOAUIBHUK, KOHIULIUOHED.

JleMoHCcTpanuu

W3meHeHue BHYTPEHHEW SHEPruu Tejla MPU COBEPLIEHUU PabOTHI: BBUIET
pOOKH U3 OYTHUIKY MOJI IEUCTBUEM CKAaTOTO BO3AyXa, HArpeBaHue 3(pupa B JIaTyH-
HOU TpyOKe MyTEéM TpeHus (BUICOIEMOHCTPALIMS).

N3meHeHnue BHyTpEeHHEH sHepruu (TeMIiepaTyphbl) Tea Ipu Terionepeaaye.

OnbIT 0 anMadaTHOMY PACIIMPEHUIO BO3AYyXa (OMBIT C BO3AYIIHBIM OTHHU-
BOM).

Monenu napoBoi TypOMHBI, ABUTATENsI BHYyTPEHHETO CrOPaHUsl, PEAKTUBHOTO
JBUTATEJIS.

Y4eHn4eckuit SKCIIEPUMEHT, JIa00paTOpHBIC PaObOTHI

N3mepenne yaeapHON TEIII0EMKOCTH.

Tewma 3. ArperatHble cOCTOSIHUS BellecTBa. Pa3oBbIe NEPEXOAbI

[Tapoo6pa3oBanue u KoHaeHcarus. Vcmapenue u kuneHue. AOCOTIOTHAS |
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3/yxa. HaceleHHplil nap. Y 1enpHas TemioTa napo-
oOpa3oBaHMsl. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT 1aBJICHUSL.
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Tsépmoe teno. Kpucrannuueckue u amopgHbie Tena. AHU30TPONUS CBOICTB
kpuctamioB. Kunkue kpuctaiuisl. CoBpeMeHHble MaTepuansl. [InaBnenue n Kpu-
CTaJuIM3aIus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHue TEII0BOro OanaHca.

TexHuyeckue yCTpOMCTBA U NMIPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICH-
XPOMETP, KAIOPUMETP, TEXHOJIOTHUN NOJIYYEHUs] COBPEMEHHBIX MAaTEPUaAIOB, B TOM
YUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

JlemoHcTpanuu

CBOiICTBA HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM [1aBJICHUMU.

Crioco0bl U3MepEeHus BIaKHOCTH.

HabGitoieHue HarpeBaHus U MJIaBJICHUS KPUCTAIIIMYECKOIO BELIECTBA.

JIeMOHCTpaLus KpUCTaJIoB.

Y4yeHnueckuil IKCIIEpUMEHT, J1a0OpaTOPHBIE PAOOTHI

N3mepeHne OTHOCUTENBHON BIIAJKHOCTH BO3IyXa.

Paznen 4. DnextpoauHamuka

Tema 1. DnekrpocraTtnka

DJIeKTpU3aums TeN. DIEKTPUYECKUH 3apsal. JIBa BHIa DJIEKTPUUYECKUX 3apsi-
10B. [IpoOBOAHUKH, TUAIIEKTPUKH U MOJYIPOBOJIHUKN. 3aKOH COXPAHEHUS JIICKTPH-
YECKOIo 3apsa.

B3anmoneiictBue 3apsnoB. 3akoH Kynona. ToueuHblil 35IeKTpUYEeCKUid 3apsia.
Onextpuyeckoe nosie. Hanpsok€HHOCTH 3nekTpudeckoro noii. [Ipunnun cyneprio-
3ULUU JIEKTPUYECKUX M0JIer. JIMHNN HanpssKEHHOCTH DJIEKTPUYECKOTO ITOJIS.

Pabora cun smekTpocrarnueckoro noss. I[lorenmuan. PazHocths moTeHnna-
70B. IIpOBOAHUKH U IUIEKTPUKH B JJIEKTPOCTATUYECKOM 1oJIe. [uanexrpuueckas
IIPOHULIAEMOCTb.

DNeKTpo€MKOCTh. KoHieHCATOp. DIEKTPOEMKOCTD INIOCKOTO KOHJIEHCATOPA.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: DIIEKTPOCKO, IIEK-
TPOMETP, IEKTPOCTATUYECKAS 3allUTa, 3a3eMJICHUE YJIEKTPONprOOpOB, KOHAEHCa-
TOP, KOIMPOBAJIBHBIN anIapar, CTpyUHbBIN IPUHTED.

JleMoHCTpauuu

Y CTpOUCTBO 1 MPUHIKII IEUCTBUS SJIEKTPOMETPA.

B3auMoencTBre HA3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE TOJIE 3APSIKEHHBIX TEJI.

IIpoBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaThyecKas 3aluTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCATOpa OT IJIOMIAay IIa-
CTUH, PACCTOSTHUSA MEXKAY HUMH U TUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

VYyeHnueckuit SKCIIepUMEHT, J1a00paTopHbIe PabOTHI

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOpa.
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Tema 2. ITOCTOSTHHBIN JIEKTPUYECKUH TOK. TOKHM B pa3nv4YHbIX cpeaax

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS SJIEKTPUUECKOro Toka. Mc-
TOYHUKH Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

DNEeKTPUYECKOE COMPOTHUBIICHHUE. Y IEIbHOE CONPOTUBIIEHUE BenlecTa. 1lo-
CJIEI0OBATENBHOE, APAILIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB.

PaboTa snextpuueckoro Toka. 3akoH J[xoyns—JIeHna. MomHOCTb 3JI€KTpu-
YECKOIro TOKa.

DIIEKTPOJIBUKYILAs CUJIa U BHYTPEHHEE COIPOTUBIIEHUE NCTOYHHUKA TOKA. 3a-
koH OMa Ju1st TOJTHOM (3aMKHYTOM) AekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAS POBOJUMOCTD TBEPBIX METAJIOB. 3aBUCUMOCTh CONPOTHUBIIE-
HUS METAJUIOB OT Temneparypsl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonmynpoBonuuku. CoOCTBEHHAs! U MPUMECHAS MPOBOAMMOCTD MOJTYIPOBO/-
HuKoB. CBoiicTBa p—N-nepexona. [lomrynpoBoAHUKOBBIE TPHUOOPHI.

DIIEKTPUYECKHN TOK B PACTBOPAX M PacIjiaBax 3JIEKTPOJIUTOB. DIIEKTPOJINUTH-
yecKas JUCCOLMALNs. DIEKTPOIIU3.

DIIEKTPUYECKHAN TOK B Tazax. CaMOCTOSTENBHBIN U HECAMOCTOSTEIBHBIN pa3-
psan. Monaus. [1na3zma.

TexHnyeckue ycTponucTBa U MPAKTUYECKOE IPUMEHEHUE: aMIIEPMET], BOJIBT-
METp, PEOCTaT, UICTOUHUKU TOKA, 3JIEKTPOHArpeBaTeIbHbIE IPUOOPHIL, FNEKTPOOCBE-
TUTEJIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN MO, TEPMUCTOPHI
1 (hOTOPE3UCTOPHI, TOJIYIPOBOTHUKOBBIN U0/, TaTbBAHUKA.

JleMoHCTpauuu

N3mepenune cuibl TOKa U HAIPSIKECHUSL.

3aBUCHUMOCTh CONPOTUBIICHUS] LUIMHAPUYECKUX MPOBOJAHUKOB OT JJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHUSI M MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[IpssmMoe n3mepenue eKTpoABMKYIIEN cuitbl. KopoTKoe 3aMbIkaHMe rajapBa-
HAYECKOT'0 AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUSI METAJIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psa 1 MpOBOAUMOCTD BO3/1yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Y4eHn4eckuit SKCIIEPUMEHT, JIa00paTOpHBIC PaObOTHI

N3ydeHune cMEmaHHOro COEANHEHUS PE3UCTOPOB.

N3mepenne 351eKTpoABUKYIIEN CUIIbI MICTOYHUKA TOKA U €r0 BHYTPEHHETO CO-
MIPOTUBJIEHUS.

Hab6nronenue anektponmsa.

MexnpeaMeTHbIE CBSA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 Kilacce OCyIIecTBISETCS C
Y4€TOM COJIEPKATENbHBIX MEKIPEIMETHBIX CBA3EH ¢ KypcaMu MaTEMaTUKH, OMOJIO-
I'MH, XUMUU, Teorpa@uu U TEXHOJIOTHUH.
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MesxnpeaMeTHbIE OHATHUS, CBA3aHHBIE C U3YYEeHHEM METOI0B HAy4YHOTO MO~
3HaHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUNOTE3a, PU3ndecKas BeIMINHA, 3aKOH, TEOpHs,
HaOJII0/IeHue, SKCIIEPUMEHT, MOJICIINPOBAHUE, MOJIENb, U3MEPEHHE.

Martematuka: pelieHrne CuCTeMbl ypaBHEHUH, THHEHHas QyHKIM, napadoua,
runepoona, ux rpaduk U CBOMCTBA, TPUTOHOMETpHUECKHE (YHKIIUU: CUHYC, KOCH-
HYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPHI U
UX MPOEKIMH HA OCH KOOPAUHAT, CII0)KEHUE BEKTOPOB.

buonorus: MexaHnueckoe IBUKEHUE B KUBOU mpupoae, 1uddysus, ocMmoc,
TEIUI0O0OOMEH JKUBBIX OPraHU3MOB (BUIbI TEILIONEPENAayYH, TEIJIOBOE PABHOBECHE),
JIIEKTPUYECKUE SIBIICHUS B XKUBOU MPUPOJIE.

XuMusi: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUIKOCTEH U ra3oB,
AIIEKTPUYECKUE CBOICTBA METAJIOB, AJIEKTPOJUTHYECKAsl JUCCOLMAIUS, TajlbBa-
HUKA.

['eorpadusi: BIaXXxHOCTh BO3/1yXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonorus: mpeoOpa3zoBaHNe ABIKEHUN C HCIIOJIb30BAHUEM MEXaHU3MOB,
yu€T TpEeHUs B TEXHHKE, MOAIIUIHUKHN, UCIIOIb30BAHNE 3aKOHA COXPAHEHUS HM-
myJbca B TEXHUKE (pakeTa, BOIOMET U APYTHE), IBUTATENIb BHYTPEHHETO CTOPaHUs,
napoBasi TypOuHa, OBITOBOI XONOAMIBHUK, KOHTUIIMOHEP, TEXHOJIOTUHN TOTyYCHUS
COBPEMEHHBIX MaTEepuajoB, B TOM YHWCJIE HAHOMATepUasiOB, U HAHOTEXHOJIOTHUH,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHUE 3JIEKTPOIPHUOOPOB, KCEPOKC, CTPYUHBIN
OPUHTEpP, AJIEKTPOHArpeBaTelibHble MPHOOPHI, NEKTPOOCBETUTENbHBIE MPUOOPHI,
rajJbBaHUKA.

11 KIIACC

Paznen 4. DnexkTpoauHamMuka

Tema 3. MarnuTtHoe nosie. JIEKTPOMAarHuTHASI UHAYKIAS

IlocTossHHBIE MarHuThl. B3auMoaencTBue MOCTOSIHHBIX MarHUTOB. MarHut-
HOe nosie. Bektop MarHuTHOM MHAYKUMHU. [ [pUHIMI Cyneprio3uiuy MarHuTHBIX MO-
ned. JIuann MarHuTHOM MHAYKUMU. KapThHa NTMHUM MAarHUTHOM WHIAYKIUU MOJIS
MMOCTOSIHHBIX MarHUTOB.

MarauTtHoOe noJie TPOBOJHUKA C TOKOM. KapTuHa JIMHUN UHAYKIIUM MarHuT-
HOI'O MOJISI JUIMHHOTO MNPsIMOr0 MPOBOJAHMKA M 3aMKHYTOI'O KOJBLEBOTO IPOBOJ-
HUKa, KaTymku ¢ TokoM. OnbIT OpcTrena. BzanmoaelcTBre npoBOHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHia, €€ Moy b ¥ HalpasieHUe. [[BKeHNE 3apsy)KEeHHON YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBneHne AIIeKTPOMAarHuTHOM UHIYKUKUHU. [[0TOK BEKTOpa MAarHUTHOM UHIAYK-
UK. DJNEKTPOJABUKYIIAs CUJIAd WUHIAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOW WHIYKIUU
QDapanes.

BuxpeBoe 3iekTpuyueckoe mnojie. INeKTPOABUKYINAS CHIIAa UHIYKIIUU B MIPO-
BOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJTHOPOJHOM MarHMTHOM MOJIE.

IIpaBuino Jlenna.
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NHayKTUBHOCTD. SIBIEHME CAaMOMHAYKIMH. DJIEKTPOABIKYLIAs CHUJIa CaMo-
WHTYKIIVH.

DHeprusit MAarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckre ycTporcTBa U MPAKTUYECKOE NMPUMEHEHHUE: MOCTOSIHHbIE Mar-
HUTBI, 3JIEKTPOMArHUTHI, JIEKTPOJBUTATEb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS IE€Yb.

JlemoHcTpanuu

OnbIT Opcrena.

OTKJIIOHEHHE 3JIEKTPOHHOT'O MTy4YKa MATHUTHBIM TTOJIEM.

JIvHUY UHAYKIIUX MAarHUTHOTO MOJIA.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevicTtBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SBNeHNE IEKTPOMArHUTHON UHIYKIUU.

IIpaBuino Jlenna.

3aBUCUMOCTD 3JEKTPOABMKYIIEH CHUIIBI MHAYKIIUU OT CKOPOCTU U3MEHEHUS
MarHuTHOTO MOTOKA.

SBneHue caMOUMHAYKIIUH.

Y4yeHn4ueckuit SKCIIEPUMEHT, JIa00paTOpHBIC PAOOTHI

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

Uccnenosanue AeiiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIUH.

Pa3nen 5. Konebauus u BOJIHEI

Tema 1. Mexanudeckue u JIEKTPOMarHuTHbIE KoJIeOaHus

Koneb6arenbnas cuctema. CBoOOHBIE MEXaHUUECKHE Koaebanus. ["apMoHu-
yeckue kosebanus. Ilepuon, yacrora, amminuryaa u gaza konedanuii. [IpyxuHHbIN
MasATHUK. MaTeMaTu4ecKuil MasiTHUK. YpPaBHEHUE TapMOHUYECKHX KOJIEOaHUU.
[IpeBpatienrie 3Heprum Npyu rapMOHUYECKUX KOJIEOAHMSIX.

Koneb6arenbnbiit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUs B ue-
QIbHOM KO0JIEOATEIbHOM KOHTYpE. AHANOTUS MEXIY MEXaHUYECKUMU U JJIEKTPO-
MarHuTHeIMH KosieOanusmu. dopmyna TomcoHa. 3aKOH COXpAaHEHHUsS] SHEPIUU B
UJCaTbHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBieHue o 3aTyxarouux KojieOaHusX. BoiHy)1eHHbIE MEXaHUYECKUE
kosiebanus. Pezonanc. BeiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUSI.

[Tepemennsbiii Tok. CUHYCOMIAJIbHBIA MEPEMEHHBIN TOK. MOIIHOCTh Tepe-
MEHHOT'0 TOKa. AMIUTUTYHOE U JEHCTBYIOLIEE 3HAUEHHUE CUIIbI TOKA U HAITPSIKEHUSI.

Tpanchopmarop. IlpousBoacTBo, nepenada u NOTpedICHUE SICKTPUUECKOM
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3IeKTpodHepruu. KynpTypa
VCITOJIB30BAHUS MIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuueckue yCcTpoiCTBa M INPAKTUYECKOE INPUMEHEHHUE: JJIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

JlemoHcTpanuu
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HccnenoBanue mapamMeTpoB KoJIeOaTEIbHOW CUCTEMBI (TIPY>KUHHBIA WK Ma-
TEeMaTUYECKUI MasITHUK).

Ha6nronenue 3aTyxarommx KoJaecOaHmi.

HccnenoBanne CBOMCTB BIHYXKICHHBIX KOJI€OaHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE IEKTPOMArHUTHBIEC KOJIEOaHUsI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSKEHUSI OT BPEMEHU) M5
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onaHc npu nocnenoBaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKH UHIYK-
TUBHOCTH M KOHJEHCATOpa.

Mogenb TMHUYU 3IEKTPONEpEAAUH.

Y4yeHn4yeckuit SKCIIepUMEHT, J1a00paTOpHbIe PabOTHI

WccnenoBanue 3aBUCMMOCTH MEpUOa MaJIbIX KOJEOaHUM rpy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnegoBanue nepeMeHHOr0 TOKa B IEMHM U3 MOCIEA0BATEIbHO COEANHEH-
HBIX KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. MexaHU4YEeCKHE U JIIEKTPOMArHUTHBIE BOJIHBI

Mexanuueckne BOJIHBI, yCiaoBuUs pacnpoctpanenus. [lepuona. Ckopocts pac-
MPOCTpaHEHUs U JIJIMHA BOJIHBL. [lonepeunblie U npoaosibHbIe BoJHBIL. HTEepdepen-
1us U AU paKiysg MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3JIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiaHe. CBOMCTBA
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, MOspu3aIus, 1udpaxius,
unTepdepenius. CKopocTh dJIEKTPOMATrHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJH. [IpuMeHeHre 3JIeKTpPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMIIBI paIUOCBSA3M U TENIEBUICHUS. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPEBI.

TexHuYeckre yCTpoMCTBa U MPAKTUYECKOE MTPUMEHEHHUE: MY3bIKAJIbHBIC WH-
CTPYMEHTHI, YJIbTPa3BYKOBAsl IMArHOCTHKA B TEXHUKE U MEAUIIMHE, pajiap, paauo-
NpUEMHUK, TEJIEBU30p, aHTeHHa, TesiepoH, CBYU-meus.

JleMOHCTpauuu

OO6pa3zoBaHue M pacpOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

Konebmronieecst Teo0 Kak UCTOYHHK 3BYKa.

Hab6nronenue otpakeHus: 1 IPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Ha6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HaHC.

HaGnronenue cBs3M rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW W Ya-
CTOTOM KOJeOaHU.

HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIIE-
HUE, NoJisipu3anusi, Tudpakius, UHTepdepeHIus.

Tema 3. OnTuka
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I'eomerpuueckas onruka. [IpsmoimHEHOE pacIIpOCTPAHEHUE CBETA B OJTHO-
poxnou cpene. JIyu cBera. ToueuHbI HICTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpakeHus cBeTa. IlocTpoeHne n300paxxeHui B
IJIOCKOM 3€pKaje.

[Tpenomnenue cBeta. 3aKOHBI MPEIOMIIEHUS CBETA. AOCOJIIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbli yroi moJIHOro BHYT-
PEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CioxHbIM coctaB Oesoro cBeta. LIBer.

Cobuparoniye u paccerBaroniye JuH3bl. ToHKas rH3a. DOKYCHOE paccTos-
HUE U ONITUYECKas cujia TOHKOU JuH3bI. [TocTpoeHne n3o0paxkeHnii B CoOOMparommx
U pacceuBaroux JnH3ax. DopMyia TOHKOW JUH3bL. Y BEJIUYECHUE, 1aBAEMOE JIMH-
30H.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

Bonnosas ontuka. MaTepdepenius ceera. KorepeHTHbIE HCTOUYHUKH. Y CITO-
BUs HAOJIIOICHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP()EPEHIIMOHHOW KapTUHE OT
JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus ceta. udpakunonHas pemerka. Y cioBue HaOIOACHHS Ti1aB-
HBIX MaKCUMYMOB MpU NaJ€HUH MOHOXPOMATHYECKOI0 CBETa Ha AU(PPAKIUOHHYIO
PELIETKY.

[Tonmapu3zanus ceera.

TexHnueckne ycTponuCTBa U MPAKTUIECKOE TPUMEHEHUE: OUYKH, Tyna, GOTo-
anmnapar, IpOEeKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHUKA, JIH-
dbpakuroHHas pemeéTKa, MoIIPOUI.

JleMoHCTpauuu

[IpssMOoNMHEHOE pacIpOCTPaHEHHE, OTPAXKEHUE U MpesomieHne ceera. On-
TUYECKHUE TTPHUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmtonenue natepdepeHnu crera.

HaoOnronenune nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOLIBIO TPU3MBI.

[Tomydyenue cekTpa ¢ MOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

Ha6nronenue nonsipuzanuu cBeTa.

Y4eHnveckuit IKCIIepUMEHT, JIa0OpaTopHbIC PaObOTHI

N3Mmepenue nokazaress npeoMJIeHUs CTeKIIa.

HccnenoBanue cBOWCTB N300pakKeHU B JTHMH3AX.

Ha6nronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI ClIEIMAIBbHON TEOPUU OTHOCUTENBHOCTH

['paHuibl TPUMEHUMOCTH KJlaccuyeckol MexaHuku. [locTynatel crienuanb-
HOM TEOpPUH OTHOCUTENBHOCTU: MHBAPUAHTHOCTH MOJIYJISI CKOPOCTH CBETa B BaKy-
yMe, PUHIIUI OTHOCUTEIbHOCTH DUHINITEIHA.



17

OTHOCUTENBHOCTh OHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHN M COKPALLEHUE
JUTUHBI.

DHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBs13b MaccChl C 3HEPIUEN U UMITYJIbCOM PEISTUBUCTCKONM YaCTULbI. DHEPTHUS
ITOKOS.

Paznen 7. KBanroBas dusuka

Tema 1. DneMeHTBI KBAHTOBOW ONTHUKHU

®otonsl. Popmyina [1nanka cBsi3u 3HEpruu POTOHA C €r0 YACTOTON. DHEPrus
U UMIyJbC (POoTOHA.

OtkpeiTre u uccnenoBanue poroddpdexra. Onbitel A. I'. CroneroBa. 3aK0HBI
dotorpdexra. YpaBuenue DitHmreitna 1 pororddexra. «KpacHas rpanuna» ¢o-
ToaddekTa.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XHAMHUYECKOE JIEUCTBUE CBETA.

TexHnueckne yCcTporuCTBa U MPAKTUYECKOE TPUMEHEHUE: POTORIEMEHT, (o-
TOAATUYMK, COJTHEUHas OaTapesi, CBETOIUO.

JleMoHCTpanuu

®oT03PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Ctpoenue aroMa

Moppens atroma Tomcona. OmnbiThl Pesepdopaa mo paccessHUIO o -4acTHIIL.
[Tnanerapnas monens aroma. [locrynarer bopa. M3nydenne u nornomienue ¢hoTo-
HOB IIPU NIEPEXOJIE aTOMa C OJHOTO YPOBHS SHEPruu Ha Apyroil. Buael ciekTpos.
CnexTp ypoBHEHN 3HEPTUH aTOMa BOJAOPO/A.

BonnoBele cBoiicTBa yactuil. Bosusl e bpoiinsa. KopnyckynsspHO-BOIHOBOM
Ty aiu3M.

CHoHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHuueckue yCTporuCTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHa-
713 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIN KOMIIBIOTEP.

JleMoHCTpauuu

Mogens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGmoienue mmHeRvaThIX CeKTPOB U3ITyUEHUSI.

Jlazep.

Y4eHnveckuit IKCIIepUMEHT, JIa00paTOpHBIE PAOOTHI

Ha6nronenue nmuHeityaToro crekTpa.

Tema 3. ATomMHOE PO

DKCHEPUMEHTBI, JOKA3bIBAIOIINE CI0KHOCTh CTpOeHUs sAnpa. OTKpPhITHE pa-
nuoakTuBHOCTU. OnbiThl Pe3epdopaa nmo onpeneneHno coctaBa paguoakKTUBHOTO
usnydenus. CoiictBa anbda-, 6era-, raMMa-u3iydeHus. BivsHue paanoakTUBHO-
CTH Ha KUBbIC OPTAHU3MBI.



18

OTtkpeiTHE NpoTOHA U HeWTpoHa. HykinonHas monens sigpa IelizeHOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. INeKTPOHHBIN U TO3UTPOHHEIN OeTa-pacnan. ['lamma-u3myde-
HUE. 3aKOH PaJMOaKTUBHOTO pacnaa.

DHeprus CBA3M HYKJIOHOB B sifipe. Saepubie cuibl. JledekT macchl sipa.

Anepusle peakuuu. [lenenue u cuHTe3 A1€p.

Anepnsiii peaktop. TepmosiaepHbiit cuaTe3. [Ipo0aeMbl U MEpCIEKTUBHI SACP-
HOM 3HEPreTUKU. DKOJIOTHUECKHUE ACTIEKTHI IE€PHOU JHEPTETHKHU.

OneMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

MeToapl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTULL.

dyHaaMeHTallbHBIC B3auMOJACHCTBUS. EAMHCTBO (u3MYECKONH KapTHHBI
MUpa.

TexHnuecKue yCTpONCTBA U NMPAKTHYECKOE NPUMEHEHHE: TO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

JleMoHCcTpanuu

Cu€TunK MOHU3UPYIOUIUX YACTHUL.

Y4yeHnueckuil IKCIIEpUMEHT, JIaDOpaTOpHbIE PAOOTHI

HccnenoBanue TpeKOB YacTUll (10 TOTOBBIM (OTOrpadusim).

Paznen 8. DnemMeHTHl aCTPOHOMUU U aCTPODU3UKU

DTanbl pa3BUTHUS aCTpOHOMHUH. [IpuKIIaIHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3nH0r0 Heba. Co3Be3aus, ipKkue 3BE3/IbI, IUIAHETHI, UX BUUMOE JBU-
JKECHHUE.

ConHeuHas cucrtema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHepruu CosiHIA U 3BE3L.
3BE3/bl, UX OCHOBHBIE XapaKTepUCTHUKU. J(MarpaMma «CrneKTpaJibHbIA KJlacC — CBe-
TUMOCTB». 3BE3/Ibl TJIABHOM TMOCIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETH-
MOCTB» JJIs1 3BE3]1 TJIABHOM MTOCIEA0BATENBHOCTH. BHyTpeHHEe cTpoeHue 38€31. Co-
BPEMEHHBIC TPEACTABJICHUSI O MPOUCXOXKACHUM W 3BoouMM CoJIHIIA U 3BE3.
JTarel JKU3HU 3BE3.

Mueunsiit [1yTh — Hamia ["anaktuka. [Tonoxenne n nuxxenue Connua B ['a-
nakTuke. Tunel ranaktuk. PaguoramakTuky v kBasapbl. UEpHBIE AbIPBI B pax ra-
JIAKTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06:1a. Pasberanue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBoe U3iyyeHue.

MacmrabHas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yyennueckue HaOIIOICHUS

HaGnronenus: HeBOOPYKEHHBIM TJIA30M C MCTOJIB30BAHMEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJI ONPEeNICHUs MOJ0XKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEpHOro MOJyIIapys U IPKHUE 3BE3BI.

Habmronenus B treneckon Jlynsl, rutanet, Mieunoro I1ytu.
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Ob6o0061maromiee TOBTOPEHHE

Ponb ¢pusnku 1 acTpOHOMUN B IKOHOMHUYECKOM, TEXHOJIOTUYECKOH, COLIUATb-
HOM M 3THUECKOU cdepax NesaTeTbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U aCTPO-
HOMHUH B COBPEMEHHOW Hay4yHOUH KapTUHE MUPA, poib (PU3UUYECKON Teopuu B Gop-
MUPOBaHUU MPECTABICHUHN O (PU3NUECKOIN KapTHHE MUPa, MECTO (PU3NYECKOM Kap-
THUHBI MUpPa B 00I1IEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTaBICHUHN O
IIPUPOJIE.

MexnpeaMeTHbIE CBSI3H

Nzyuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCyIecTBIsETCS €
Y4ETOM COJEPKATEIbHBIX MEXKIPEIMETHBIX CBA3EH ¢ KypcaMHu MaTEMAaTUKH, OHOJIO-
TUU, XUMUU, Teorpaduu U TEXHOJOTUH.

MexnpeaMeTHbIE IOHATHUS, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTIO I10-
3HAHMSL: SIBJICHUE, HAYYHbIN (PaKT, TUIOTE3a, (PU3HUECKas BEIMYUHA, 3aKOH, TEOPUS,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOJIETIMPOBAaHUE, MO/IENb, U3MEPEHUE.

MatemaTuka: pelieHre CUCTEMbl YPaBHEHUN, TPUTOHOMETpUYECKHE (DYHK-
LIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIE-
CTBO, BEKTOPBI U UX IIPOCKLIMU HA OCU KOOPIHMHAT, CIIOKEHHUE BEKTOPOB, IIPOU3BOI-
HBIE€ 3JIEMEHTAPHBIX (QYHKIUH, NPU3HAKU NOJ00US TPEYroJbHUKOB, ONpEACIICHNUE
TUIOMIAM TUIOCKUX (UTyp U 00BEMA Te.

buonorus: anekTpuyeckue ABICHUS B )KUBOU MPUPOJIE, KOJIeOATEeNbHbIE 1BU-
YKEHHUSI B )KMBOM IPUPOJIE, ONTUUECKUE ABIEHUS B )KUBOW NPUPOAE, NEUCTBUE PaIU-
alMy HA KMBBIE OPTAHU3MBL.

XHAMUS: CTPOEHUE aTOMOB U MOJIEKYJI, KpUCTAIUINYECKAS] CTPYKTYpa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEeIIETKH, CIEKTPAIbHBIN aHaIHU3.

['eorpadusi: MarHUTHBIE TOJIIOCA 3€MJIM, 3aJI€KM MarHUTHBIX pyZd, (oro-
CbEMKA 36MHOW MOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSCEHUM.

TexHoJIorus: JIMHUK DJIEKTPOIIepeay, TeHEPATOP IEPEMEHHOIO TOKA, DJIEK-
TPOABUIATEND, UHAYKLIUOHHAS [1€4b, paJap, pAIUONPUEMHUK, TEIIEBU30DP, AaHTCHHA,
tenedon, CBU-neub, mpoeKIIMOHHBIN amnmapaT, BOJIOKOHHAs ONTHKA, COJTHEYHAas Oa-
Tapes.
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[IJTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA ITPOI'PAMMEI T10
OU3UKE HA YPOBHE CPEJIHEI'O OBIIET'O OBPA3OBAHUA

OcBoenne yueOHOro npeamera «Pu3nka» Ha ypOBHE CpEeIHETo 001mero 00-
pa3oBaHus (6a30BbI YPOBEHB) JOIHKHO 00ECTIEUNTh JOCTHKEHUE CIICTYFOITIX JTHY-
HOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JINMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS yUeOHOTO IpeaMeTa « DU3nKay JOJIKHBI
OTpa)xaTh TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIIUXCSl PYKOBOJCTBOBATHCA CHOopMU-
POBaHHOM BHYTPEHHEH IMO3ULMEN JTUYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALUN,
MO3UTHUBHBIX BHYTPEHHUX YOEKICHHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHO-
CTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO OTBITAa U OTbITA JIEATEIb-
HOCTH B IPOLIECCE peaanu3allii OCHOBHBIX HAIIPaBJICHU BOCIIUTATEIbHOMN JEATEIb-
HOCTH, B TOM YHUCJIE B YaCTH:

1) rpakIaHCKOTO BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUN 00YYAIOIIETOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

MPUHATHE TPATUIMOHHBIX OOIIEUEIOBEUYECKUX T'YMaHUCTUUYECKUX U JIEMO-
KPAaTHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTU COBMECTHYIO JICSTEILHOCTh B MHTEpPECAX TPa’KIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHE B3aUMOJICHCTBOBATh C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU
C UX (PYHKIIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) MaTpuOTHYECKOTO BOCTIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUMCKOM TPaKJaHCKOW HWIEHTUYHOCTH, ITaTPHO-
THU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYJJAPCTBEHHBIM CUMBOJIaM, TOCTHKEHUSIM POC-
CUICKHX YUEHBIX B 00J1aCTH (PU3MKHU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS,

CITIOCOOHOCTh OLICHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIC B JIe-
ATEIIBHOCTH YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETUYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAs 3CTETUKY HAYYHOI'O TBOPYECTBA,
pUCyIEero (pu3nYecKoi HayKe;

5) TpyZ1OBOr0 BOCIHUTAHMUS:

WHTEpPEC K pa3InyHbIM chepam MpoPecCHOHATBHON NeATEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U cCaMOOOPa30BaHUIO B 001aCTH
(bU3UKY HA TIPOTSKEHUU BCEH JKU3HU;
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6) 9KOJOTUYECKOT0 BOCITMTAHUS:

c(hOPMHUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYPhI, OCO3HAHUE TJI00ATBFHOTO Xa-
pakTepa 3KOJIOIMYECKUX MPoOIIeM;

IJTAHUPOBAHKE U OCYIIECTBIICHUE JEUCTBUN B OKPYXKAIOLIEH CPEJIe HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpPEHHUE ONBITA JEATEIBHOCTH 3KOJOTMYECKOW HANpaBJIE€HHOCTH HA OC-
HOBE UMEIOIUXCS 3HAaHUI 10 PU3HKE;

7) HEHHOCTU HAYYHOTO MTO3HAHUS:

c(OPMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKON HAYKH;

OCO3HAHHUE LIECHHOCTH HAyYHOM JESITEIBHOCTH, TOTOBHOCTH B IIPOLIECCE HU3Y-
4eHUsI PU3KUKH OCYILECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO A TEIbHOCTD UH-
JUBHyaJIbHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3VJIBTATBI

[lo3HaBaTenbHbIE YHUBEPCAIbHBIE YUEOHBIE IEHCTBUS

ba3oBrle Jornueckue IercTBU:

CaMOCTOATENbHO (DOPMYIUPOBATh U AKTyaJIU3UPOBATH MPoOIEMy, paccMmar-
puBaTh €€ BCECTOPOHHE;

OMpENENATh LETU AeATENbHOCTH, 3aaBaTh IAPAMETPhI U KPUTEPUU UX JOCTH-
KEHUS;

BBISIBJISITH 3aKOHOMEPHOCTU U MPOTUBOPEUHS B pacCMaTpuUBaeMbIX (usuue-
CKHX SIBJICHUSIX;

pa3palaTbiBaTh IJIaH pelIeHUs: MpoOJeMbl ¢ YYETOM aHAM3a UMEIOLINXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTA-
TOB LEJSIM, OLICHUBATh PUCKH MOCIEACTBUI ACSITENBHOCTH;

KOOPJIMHUPOBATh M BBINOIHATh padOTy B YCIOBHUSX PEATbHOIO, BUPTYallb-
HOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

ba3zoBbie nccienoBaTebcKue ACHCTBUS:

BJIa/IETh HAYYHON TEPMUHOJIOTUEHN, KITFOUEBBIMU MOHATUSAMU U METOAAMU (pu-
3U4YECKOU HAYKU;

BJIa/IETh HAaBbIKAMU y4€OHO-UCCIIEIOBATENBCKON U MPOSKTHON ACSITETbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3a/1a4 (PU3NYECKOTO COACPKAHU, TPUMEHEHHIO PAa3INYHBIX Me-
TOJIOB ITO3HAHMSI;

BJIAJIETh BUJAMU AESATEIBHOCTU IO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEp-
IpeTauu, IPeoOpPa30BAHUIO0 U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYalHsIX, B
TOM YHUCJIE TIPHU CO3JaHUH YU€OHBIX MPOEKTOB B 001aCTH (DUBUKH;

BBISBIIAATH IPUYMHHO-CIICACTBEHHBIE CBSI3M M AKTYaJIM3UPOBATh 3a/1a4y, BbI-
JIBUTaTh TUIOTE3Yy €€ PEIICHMs], HAXOAUTh apryMEHTHI JJIsl T0KA3aTeNbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILLICHHUS;
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aHAJIM3UPOBATh MOJYYECHHBIE B XOJI€ PEIICHHUS 3a1a4d PE3YNIbTAThl, KpUTHUYE-
CKH{ OLIEHHUBATh UX JJOCTOBEPHOCTbh, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 33/aud B 0Opa30BaTEIbHOMN Jesi-
TEIBHOCTH, B TOM YHUCJIE MIPU U3yYCHUHN (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYalMsIM, OLIEHUBATh NPUOOPETEHHBIN OIBIT;

YMETh NEPEHOCUTH 3HAHUA MO (PU3UKE B MPAKTUUECKYIO 00JacCTh KU3HEAEs-
TEJIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUYEOHBIX MIPEIMETOB;

BBIJIBUTATh HOBBIE UJCH, NIPEIaraTh OpUriHaIbHbIC MOAXOAbl U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE allbTePHATUBHBIC PEIICHUSI.

PaboTa c undopmarueii:

BJIa/I€Th HAaBbIKAMU MOJYYEHUS MHPOPMALMN (PU3NUECKOTO COAEPIKAHUS U3
VCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYIECTBIIATH ITIOMCK, aHAJIN3, CUCTE-
MaTHU3alHI0 U UHTEPIPETALNIO HH(OPMAIIMHU PA3IMYHbIX BUAOB U (POPM MpEACTaB-
JICHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

HCIIOJIb30BATh CPECTBA MH(POPMALIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIO-
TUH B pEILIEHUN KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPTaHU3aLMOHHBIX 33/1a4 C CO-
OJIr0IeHHEeM TPEOOBAHUI SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI, PECYpPCO-
cOepekeHus1, MPaBOBbIX U ITUYECKUX HOPM, HOPM MH(OOPMAIMOHHON 0e30IacHO-
CTH;

CO3/1aBaTh TEKCThI (PU3NUECKOTO COAEPKAHUS B Pa3IMUHbIX (hopMarax ¢ yué-
TOM Ha3HayeHUs MH(OpPMALMKU M LEJIEBOW ayJUTOPUH, BBIOMpas ONTUMAJIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alluu.

KoMMyHMKaTHBHBIE YHUBEpPCAIbHbIE YUEOHbIE IEHCTBUS:

OCYIIECTBIIATH 00ILIEHNE Ha YpOKaX (PU3UKH U BO BHEYPOUHOU EATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DJIMKTHBIX CUTyallMd W CMAr4aTb KOH-
(GAUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHHUS C UCTIOJIb30BAHUEM SI3bl-
KOBBIX CPEJICTB;

NOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHAMBUIYaIbHON
paboThI;

BbIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUHN C yUETOM OOIIMX WH-
TEPECOB ¥ BO3MOXKHOCTEN KAKJIOTO WIEHA KOJUIEKTUBA;

IIPUHUMATh L€ COBMECTHOM ESITEIIbBHOCTH, OPraHU30BbIBATh U KOOPAHHHU-
pOBATh AEUCTBHUS MO €€ NOCTUKEHUIO: COCTABJIATh IUIAH ACHUCTBUN, pACHPEAECIATh
pOJIH ¢ yU€TOM MHEHUN YYaCTHUKOB, 00CYkAaTh Pe3yabTaThl COBMECTHOM padOTHI;

OLICHMBATh KaueCTBO CBOETO BKJIaJa M KaXKIOTO yYaCTHHKA KOMaHIbI B 00-
M pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C TIO3UIIUU HOBU3HBI, OPUTHU-
HaJIbHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISATh O3UTUBHOE CTPATETUYECKOE MOBE/ICHNUE B PA3IMYHBIX CUTya-
LUSIX, MPOSIBIISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh HHUIIUATUBHBIM.
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PerynsTuBHbIC yHUBEpCaIbHBIC yUeOHbBIE NEUCTBUS

Camoopranuzanus:

CaMOCTOSTENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh B 00JIaCTH
GU3UKKA W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COO-
CTBEHHBIE 33]1a4H;

CaMOCTOSATENIbHO COCTABIIATH IUIAH PEIICHUS pACYETHBIX M KAYECTBEHHBIX 3a-
Jla4, TUIaH BBIMOJHEHUS MPAKTHUYECKOW paboThl ¢ YYETOM UMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUH;

JABAaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTECHUM;

JieJlaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha cedsl OTBET-
CTBEHHOCTb 32 PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULIMHA B 00JaCTH (HU-
3MKH, IOCTOSIHHO MOBBIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIHBIN MHTEIUIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCHUTh KOPPEKTHUBBI B JESATEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIQJICTh HABBIKAMHU MTO3HABATEJIbHOM pEe(IIEKCUU KaK OCO3HAHUS COBEplIae-
MBIX JEUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedICKCUU JIUIsl OLICHKU CUTYalluH, BBIOOpA BEPHOTO
pelIeHus;

YMETh OLIEHUBAaTh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELIECHUS IO UX CHH-
KEHUIO;

NPUHUMATh MOTHBBI U apryMEHThI JIPYTUX IPU aHAIU3€ PE3YJIbTaTOB JEsi-
TEJIbHOCTH;

MIPUHUMATh ce0s1, MIOHUMAsi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTyMEHTBI JAPYTUX MPU aHAIU3€ PE3yJbTAaTOB JEs-
TEJIbHOCTH;

NPU3HABATH CBOE MPaBO U MPABO APYTHX HA OMIUOKH.

B mporuecce nocTuxkeHUs1 IMYHOCTHBIX PE3YJIHTATOB OCBOCHMS MPOTPaAMMBI
1o pusnke 71 YpOBHSI CpeIHEro 00111ero 00pa3oBaHus y 00yJarOIIUXCsl COBEPIIICH-
CTBYETCSl SMOLIMOHAJIbHBIN UHTEJUIEKT, IPEANoaralomuii chopMUpOBAHHOCTD:

CaMOCO3HaHUs, BKIIFOYAIOLIET0 CIOCOOHOCTh TOHUMATh CBOE IMOLIMOHAIIBHOE
COCTOSIHHME, BUACTh HApPaBJICHUS Pa3BUTHA COOCTBEHHOW 3MOLMOHAIBHOU cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUS, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OT-
BETCTBEHHOCTD 32 CBOE MOBEJEHHE, CIOCOOHOCTh aJanTUPOBATHCS K IMOLIMOHAIIb-
HBIM U3MEHCHUSIM U MIPOSIBISTH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKIFOUAOUIEH CTPEMIIEHUE K TOCTHKEHUIO LIENHU U
yCIexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHE JAEHCTBOBATh UCXOAS U3 CBOMX BO3-
MO>KHOCTEM;



24

AMIIATHH, BKIIIOYAIOIICH CIIOCOOHOCTh TOHUMATh 3MOIIMOHATBFHOE COCTOSTHHE
JIPYTUX, YIYUTHIBaTh €r0 TPU OCYIIECTBICHHH OOIIEHHUS, CIIOCOOHOCTh K COYYB-
CTBHUIO U COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BBICTPAWBATh OTHOIIIE-
HUS C IPYTUMH JIFOIbMH, 32800 TUTHCSI, TIPOSBIISATH HHTEPEC U pa3peniaTh KOH(PIUKTHI.

[MPEAMETHBIE PE3YJIBTATHI

K kon1y 00yuenus B 10 kiiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIN:

JEMOHCTPUPOBAThH Ha MPUMEPAX POib U MECTO (PU3UKHU B (POPMUPOBAHUU CO-
BPEMEHHON Hay4YHOU KapTHUHBI MUPA, B PA3BUTHH COBPEMEHHOM TEXHUKU U TEXHO-
JIOTUH, B IPAKTUYECKOU JIEATEIBHOCTH JIOJIEH;

YUUTBHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3MUECKUX MOJIEIICH: MaTe-
puangbHasi TOUYKa, MHEpIUaIbHas cucTeMa OTCcUYETa, aOCOIIOTHO TBEPJOE TEIIO, Ule-
QTBHBIN Ta3, MOJCIIH CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEN, TOUCUHBIN IJICK-
TPUYECKUH 3apsi/] IPH PEIICHUHN (PU3NISCKHUX 3a]1a4;

pacro3HaBath (pu3nyecKue siBJIeHUs (TIPOLIECChl) U OOBACHITh UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJISIPHO-KHHETUICCKON TEOPHUU CTPOCHHS BEIIECTBA U
AIIEKTPOIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOITMHEHHOE JBMKEHUE,
CBOOOJHOE TIAJICHUE TEJ, JBKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, muddy3usi, OpoyHOBCKOE JBUKEHUE, CTPOCHHUE KUJIKOCTEH U TBEPIIBIX TEN, U3-
MeHeHHe 00bEMa TeJl MpY HarpeBaHuu (OXJIAK/IEHUH ), TEMJIOBOE paBHOBECHE, UCTIA-
peHue, KOHJACHCAIMs, TIaBIICHUE, KPUCTAJUTU3AIUs, KUTICHUE, BIaXKHOCTh BO3/lyXa,
MOBBINICHUE JABJICHUS Ta3a IPHU €ro HAarpeBaHUU B 3aKPBITOM COCY/IE, CBSA3b MEXKITY
napamMeTpaMH COCTOSIHUS Ta3a B HM30MPOIECCaxX, DJIEKTPU3AIUsS Tel, B3auUMO/IeH-
CTBUE 3apsi/IOB;

OMKCHIBATh MEXAHUUYECKOE JIBIXKCHHE, HCTONb3Yys (PU3NYECKHE BETMYMHBI:
KOOpAWHATa, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHiia, UM-
MyJIbC TeJla, KHHETHYeCKash SHEPTHs, MOTEHITMAIbHAS YHEPTHS, MEXaHU4IeCKasl pa-
0oTa, MeXaHW4YECKass MOIIIHOCTh; TIPU OIMCAHHWH MPABUJIBLHO TPAKTOBATh (Pu3nye-
CKHH CMBICIT UCTIOJIb3YEMBIX BEJIMYWH, UX 0003HAYCHUS U €AUHUIILI, HAXOIUTh Qop-
MYJIBI, CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMHU BETMYUHAMU;

OMKCHIBATh W3YUYCHHBIC TEIJIOBBIC CBOMCTBA TEJ M TCIUIOBBIC SIBJICHUS, HC-
noJIb3ysl (pr3nyecKkre BeTUIMHBL: JaBJICHUE ra3a, TeMIIepaTypa, CpeaHsIs KHHeTHYe-
CKasi DHEPTrUsl XaOTUYECKOTO JIBIXKEHUS MOJIEKYJ, CPEeTHEKBAAPATUYHAS CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI dHEPrus, paboTa rasza, kodQphuiimeHt
MIOJIE3HOTO JICUCTBUS TETUIOBOTO JBUTATEIIS;, PY OTIMCAHUH TPABIIIBHO TPAKTOBAThH
(bU3MYECKUI CMBICT UCTIOIB3YEMBIX BETUYHMH, UX 0003HAUYCHUS U €AUHUIIBI, HAXO-
TUTh (OPMYIIBI, CBS3BIBAIONINE TAHHYIO (M3UYECKYIO BEIMUMHY C APYTUMU BEJH-
YUHAM;

OMKCHIBATH U3YUYEHHBIE AIEKTPUUECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
ABJIEHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUYMHBI: ANEKTPUUECKUI 3apsi,
ANEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD MOJISA, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;
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IIPY OMHMCAHWY TPABWIBHO TPAKTOBATh (PM3UUYECKHH CMBICI HCIIOIB3YEMbIX BEIH-
YuH, UX 0003HAYEHUS W CIWHHUIIBI; YKAa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINE JAHHYIO
(bU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUYNHAMU;

aHATM3UPOBaTh (M3UUECKUE MPOIECCHl U SBIICHUS, UCTIONB3Ys (pu3ndeckue
3aKOHBI U MPUHLMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akoust HeloToHa,
3aKOH COXPAHEHUs MEXaHUYECKOW PHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, IPUH-
U CYNEPIIO3UIIMKA CUJI, IPUHIIMI PABHOIPABUs MHEPIUATBHBIX CUCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUSI BEIIECTBA, FA30BbIC 3aKOHBI, CBSI3b
CpellHe KMHETUYECKOW PHEpruu TEIUIOBOIO JIBIXKEHMSI MOJIEKYJ C abCOJIIOTHOM
TEeMIIepaTypoi, MEpBbI 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAHEHUS IJIEKTpHUUE-
CKOTo 3apsijia, 3akoH KysoHa, mpu 3ToM pa3iaudarh CIOBECHYIO (JOPMYITHPOBKY 3a-
KOHA, €r0 MaTeMaTUYECKOE BhIPAKEHUE U YCIOBUS (IpaHUIIbI, 00JIaCTH) MPUMEHU-
MOCTH;

OOBSCHATh OCHOBHBIC TPHWHIIMIIBI ICHCTBHUS MAIWH, MPUOOPOB M TEXHHYC-
CKHMX YCTPOMCTB; pa3inyaTh YCIOBUS UX OE30M1aCHOTO UCTIOIL30BaHUs B IOBCEHEB-
HOW >KU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI 110 MCCIICOBAHUIO (DM3UYECKUX SBICHUN U TIPO-
IIECCOB C MCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUH, PU ATOM (POpPMYITH-
poBaTh MpoOieMy/3aady U TUIOTE3y Y4E€OHOIro 3KCIEpUMEHTa, coOMpaTh ycTa-
HOBKY U3 MIPEJIOKEHHOTO 000PY10BaHUS, TPOBOJIUTH OMBIT U (POPMYITHUPOBATH BbI-
BOJIBL;

OCYIIECTBJISTH MPSIMbIE M KOCBEHHBIE U3MEpPEHUs (PU3NYECKUX BETUYNH, TIPU
ATOM BBIOMPATh ONTUMAIBHBINA CIIOCOO M3MEPEHUS U UCTIOIh30BaTh U3BECTHHIE Me-
TOJIbI OLICHKH MOTPENTHOCTEN U3MEPEHHU;

UCCJIeIOBATh 3aBUCUMOCTH MEXIy (DU3NYECKUMHU BEITMYMHAMU C MCIIOJIB30-
BaHHUEM MPSMbBIX U3MEPEHUM, IIPH ATOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl NOJYYEHHON 3aBUCUMOCTHY (PU3UYECKUX BEJIMYMH B BUJI€ TAOJIMI] U Tpa-
(bUKOB, AenaTh BEIBOBI 110 Pe3yIbTaTaM UCCIICI0BAHUS;

co0JiroAaTh MpaBuUiia 0E30MacHOTO TPy/a MPU MPOBEJACHUN UCCIICIOBAHUIN B
paMKax y4eOHOro SKCIEpPUMEHTa, Y4eOHO-UCCIEA0BATEILCKON U MPOEKTHOM jaes-
TEJLHOCTU C UCIOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1aOOpaTOPHOTO 000-
pyAOBaHUS,

pemaTh pacy€THBIC 3a/1a4H C SIBHO 3aIaHHON (PU3UYECKON MOJIENBIO, HCTIONb-
3ysl PU3MUYECKHUE 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4l BHIOU-
paTh GU3MUECKYIO MOJIENb, BBIJCISTH PU3NUECKHUE BETUYUHBI U (OPMYJIbI, HE0OXO-
JTUMBIE NIJIsl €€ pelieHus], MPOBOAUTh PAcYEThl U OIICHUBATH PEAJBHOCTD MOJTYYCH-
HOTO 3Ha4YeHUs! (PU3NIECKON BEITMUNHBI;

peraTh KaueCTBEHHBIC 3a]]a4H: BEICTPANBATH JJOTUYECKH HEMPOTUBOPEUHUBYIO
IIEMOYKY PACCYKIEHUH C OMOPOI Ha M3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH 1 (pr3u-
YeCcKue sSIBJICHUS,
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MCIIOJIb30BaTh MIPU PEIICHUU YYEOHBIX 3a/1ad COBpEMEHHbIE MH(OPMALIMOH-
HBIE TEXHOJIOTUH JUIS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETALMHU U IIPEICTABIIC-
HUS y4eOHOM U HAyYHO-TIOMYJIIPHON HH(GOPMAIINH, TOJYIEHHOMN U3 Pa3IMYHBIX UC-
TOYHUKOB, KpUTHUECKU aHAIU3UPOBATH MOTydaeMylo HH(OPMALINIO;

MPUBOIUTH MIPUMEPHI BKJIaJIa POCCUNCKUX U 3apYOS)KHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, 00BICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
U TEXHOJIOTHM;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUSI 10 (PU3UKE B TIOBCEAHEBHOM KU3HHU JISI
obOecnieueHus: OE30MACHOCTH MNpH OOpalieHUH ¢ NpuOOpaMU U TEXHUYECKUMHU
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJICHMS B OKPY’KAIOILLEH Cpelie;

paboTaTh B IPYMIIE C BHITOJHEHUEM PA3IUYHBIX COLUATIBHBIX POJIEH, IIITaHU-
poBaTh pabOTy TPYMIIbI, PALMOHAIIBHO PacHpelesaTh 0O0S3aHHOCTH U TUIaHUPOBATH
JEATENBHOCTh B HECTAHJAPTHBIX CUTYalHsIX, aI€KBATHO OLICHUBATH BKJIAJ KAKJIOTO
U3 YYaCTHUKOB I'PYNIIbI B pEHIEHUE pacCcMaTpUBaeMOn MPOOIEMBI.

K xoniy o0yuenus B 11 kiacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHHUIA:

JE€MOHCTPUPOBATh HA IPUMEPAX POoJIb U MECTO (PU3UKHU B (POPMUPOBAHUU CO-
BPEMEHHON Hay4YHO! KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOW TEXHUKH U TEXHO-
JIOTUM, B MPAKTUYECKOUN NIEITEIHHOCTH JIIOACH, [IEJOCTHOCTh U €IUHCTBO (PU3HUE-
CKOW KapTUHBI MUDPA;

YUHUTBIBATH TPAHUIIBI TPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJIEIICH: TOUeU-
HBII DJIEKTPUYECKUH 3apsl, JIyd CBETA, TOUEUHBIA ICTOYHUK CBETA, SIAEPHAs MOJIEIb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOTO sJipa MpH pelIeHuH (PU3NYECKUX 3a/1ay;

pacno3HaBath (pU3MUECKUe sIBICHUS (IIPOLIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HKHU: AJIEKTpUUECKask MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHyuTOB, JIEKTPOMArHuTHasE UHAYKIHUS, J€CTBHE MarHUTHOTO TOJISI HA TIPOBO/I-
HUK C TOKOM U JBUXKYUIUICS 3apsijl, SIeKTPOMarHuTHbIe KOJeOaHusl U BOJIHBI, Mpsi-
MOJIMHEHHOE PaclpOCTPaHEHUE CBETA, OTPaKEHUE, IPEIOMIICHHE, UHTEpPEepeHLIus,
nudpakiys ¥ MOJISIpU3aIis CBETa, TUCTIEPCHs CBETa, (OTOIIEKTPUIECKUi dDPeKT
(boToaddekT), cBeTOBOE AaBleHHE, BOSHUKHOBEHHE JTUHEHUYATOIO CIIEKTpa aToMa
BOJIOPO/1a, €CTECTBEHHAsI U UCKYCCTBEHHAs! paJIMOAKTUBHOCTb;

OMKCHIBATh M3YYEHHBIE CBOWCTBA BEIECTBA (JIIEKTPUUECKHE, MAarHUTHBIE,
ONTUYECKHE, ANEKTPUUECKYIO MPOBOJIUMOCTD PA3IMUHBIX CPEl) U AJIEKTPOMArHUT-
HbI€ SIBJIEHUS (TIPOLECCHI), UCTOJbB3Ys (U3UUECKUE BEJIMUMHBI: SJIEKTPUUECKUH 3a-
psia, cuila TOKa, 3JIEKTPUYECKOE HAMPSKEHUE, AIEKTPUUECKOE CONPOTUBIIEHUE, pa3-
HOCTb IMOTEHIMAJIOB, JIEKTPOABUKYIIAs CHUIIa, pad0Ta TOKA, MHAYKIIMS MAaTHUTHOTO
noJis, cuiia Amrepa, cuna JlopeHa, MHIyKTUBHOCTb KaTYLIKH, SHEPTUS dJIEKTpUYIe-
CKOTO ¥ MarHUTHOTO MOJIEH, IEPUOJ M YaCTOTa KoJIeOaHii B KOueOaTEIbHOM KOH-
Type, 3apsij U cuja TOKa B MPOLIecCe rapMOHUYECKUX 3JIEKTPOMAarHUTHBIX Kojieba-
HUM, JOKYCHOE pacCTOSIHHE U ONTUYECKasi CHJIa JTUH3bI, IPU OMHUCAHUU MTPABUIIBHO
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TPaKTOBaTh (PU3MUECKHUI CMBICIT UCIIOJIb3yEMbIX BEJIMYWH, UX 0003HAUYCHHS U €/I1-
HUIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIONINE TAHHYIO (PU3UYECKYIO BEIMUUHY C IPY-
TUMU BEJTMYMHAMU;

OTHCHIBATh M3yUYEHHBIC KBAHTOBBIC SIBJICHUS U MPOIIECCHI, UCTIONB3Ys (pu3n-
YECKHUE BEJMYHMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M 9acTOTa
CBETa, YHEPTUS U UMITYJIbC (POTOHA, IEPUO/T TTOTypacmaia, JHEPTUs CBSI3U aTOMHBIX
aqiep, IpU ONMHCAHUM MPABUIBHO TPAKTOBATh (DU3NYECKUN CMBICI HCIIOIb3YEMBIX
BEJIMYMH, UX 0003HAUYCHUS U €AUHUIIBI, YKa3bIBaTh (hOPMYJIbl, CBS3BIBAIOIIUE JIAH-
HYI0 (PU3UYECKYIO BEJIMYUHY C IPYTUMH BEJIMUYUHAMU, BBIYUCIIATH 3HaUeHUE (pusu-
YECKOM BEJIMYUHBI;

aHAIM3UPOBaTh (PU3UUECKUE MPOLIECCHl U SBJICHUS, UCTIONB3Ysl (PU3MUECKHE
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJlIeIbHOTO
COEJIMHEHUS MPOBOJIHUKOB, 3aK0H J[>koynsi—JIeHIia, 3aKkoH 3JIeKTPOMarHUTHOW WH-
TYKIIMH, 3aKOH MPSMOJMHEHHOTO PAacCIpOCTPAHEHUs CBETa, 3aKOHBI OTPa)KEHUS
CBETa, 3aKOHBI IPEJIOMJICHUS CBETa, ypaBHEHHE DiHIITeHHA 115 poTodddexTa, 3a-
KOH COXPAaHEHHMS SHEPTUH, 3aKOH COXPAaHEHHUS UMITYJIbCA, 3aKOH COXPAHEHHS AJICK-
TPUUECKOTO 3apsAJia, 3aKOH COXPaHEHHUs MacCOBOT'0 YMCIIa, TOCTYyJaThl bopa, 3akoH
PaJMOAaKTUBHOTO pacnajia, Ipy 3TOM pa3audaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUSA (IPaHULIbI, 001aCTH) IPUMEHUMOCTH;

OTIpeeNATh HAMpaBJIeHWE BEKTOPa UHYKIIMA MAarHUTHOTO TIOJISI IPOBOHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTH U OINKCHIBATh U300paXKEHUE, CO3aBAEMOE TIIIOCKUM 3€pKaJioM, TOH-
KOW JIUH30M;

BBITIOJIHATH YKCIIEPUMEHTHI TI0 UCCIAEAOBAHUIO (PU3MUECKHUX SBJICHUN U TPO-
I[ECCOB C MCMOJB30BAHUEM MPSAMBIX 1 KOCBEHHBIX U3MEPEHUM: TIPU 3TOM (HOPMYJITH-
poBaTh mpobiemMy/3ajady W THUIOTE3y Y4EeOHOro JKCIepUMEHTa, coOMpaTh ycTa-
HOBKY U3 TIPEIIIOKCHHOTO 000PYI0BaHMSI, IIPOBOANTH OIBIT U (POPMYIUPOBATH BBI-
BOJIBL;

OCYIIECTBJIATH MPSAMBIC M KOCBEHHBIC U3MEpPEHUS (PU3NUCCKUX BEITUIUH, TIPU
ATOM BBIOMpATh ONTUMABHBIA CIIOCO0 M3MEPEHUS U UCIIOIh30BaTh H3BECTHHIC Me-
TOJIbI OLICHKU MOTPEIIHOCTEN U3MEPEHUM;

MCCIICZIOBATh 3aBUCHMOCTH (PM3WYECKUX BEIUYHMH C UCIOJIB30BAaHUEM TIPS-
MBIX U3MEPEHUI: TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIHTATHI
MOJIYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BHJIE TaOIUIl U TpaduKoB, Je-
JIaTh BBIBOJIBI TIO PE3yJIbTaTaM MCCIIECIOBAHNUS,

coOmro1aTh mpaBuia 0€30MacHOTo TPpy/a IMPH MPOBEJACHUU UCCIICIOBAHUN B
pamMKax y4eOHOTro 3KCIEpPHUMEHTa, YU4eOHO-UCCIEOBATEIHCKON U MTPOCKTHOM Jes-
TEIBHOCTH C UCMOJIb30BAaHUEM M3MEPHUTENBHBIX YCTPOUCTB U Ja00OPaTOpHOTO 000-
pYyJlOBaHus;

penaTh pacy€THbIC 33/1a4U C SIBHO 3aIaHHON (PU3UYECKON MOJIEINbIO, UCTIONb-
3ysl pU3MUECKHUE 3aKOHBI M IPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJa4ud BbIOU-
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paTh (PU3NUECKYIO0 MOJIEJb, BELICTATH (PU3NUECKUE BEIMYMHBI U (POPMYITBI, HEOOXO-
JTUMbIE IS €€ pelIeHus, MPOBOIUTh PacyEThl U OIICHUBATH PEAIbHOCTD IMOJTyYeH-
HOTO 3Hau€HUs (PU3MUECKON BEIUYUHBL;

pelIaTh Ka4eCTBEHHBIE 3a]Ja4l: BEICTPABATh JOTHUYECKH HEMPOTHBOPEUYHUBYIO
LENOYKY PacCCyXACHUI C OMOPOI Ha N3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3U-
YEeCKHUE SIBJICHMUS,

UCIIOJIb30BaTh MPU PELICHUU YYEOHBIX 3a]1a4 COBPEMEHHbIE MHPOPMAIOH-
HBIE TEXHOJIOTUU ISl TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U MpECTaBIIe-
HUS y4eOHOM U HAyYHO-TIOIYJIIPHOM MH(pOpMaLUK, TOJIyY€HHOM U3 Pa3IMYHBIX UC-
TOYHUKOB, KpUTUUECKU aHAIU3UPOBATH MOITYYaeMyt0 HH(OPMALINIO;

OOBSCHATh MNPUHUUIBl ACUCTBUS MAalIMH, OPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

MPUBOIUTH MIPUMEPHI BKJIaJIa POCCUNCKHX U 3apYOC)KHBIX yUEHBIX -(DU3HKOB B
pa3BUTHE HAyKH, B 00BSCHEHHUE MPOILIECCOB OKPYIKAIOLIETO MHUPA, B Pa3BUTHE TEX-
HMKHU U TEXHOJIOTHU;

HCIIOJIb30BaTh TEOPETUUECKIE 3HAHUS M0 (PU3MKE B IOBCETHEBHOM )KU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpuOoOpaMu M TEXHUYECKUMH
yCTPOMCTBaMH, VISl COXPAHEHUS 3I0POBbS U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTaTh B IpyMIIE C BHITOJIHEHUEM Pa3IMUHbIX COLMATIBHBIX POJIeH, MiIaHu-
poBaTh pabOTy IPYIIIIbI, PAMOHAIEHO pacHpelesaTh 00S3aHHOCTH U TUIaHUPOBATH
JeSITEIbHOCTh B HECTAHIAPTHBIX CUTYAIIUAX, aIeKBATHO OLIEHUBATh BKJIa/ KaXKI0Tr0
U3 YYACTHUKOB TPYIIIBI B pEUICHHE pacCMaTpuBaeMoi MpoOIeMsbl.



29

TEMATUYECKOE IINTAHUPOBAHUE

10 KJIIACC
DJIEKTPOHHBIE
Komnue
Ne HaumenoBanue pasnenos CTBO TTporpamMMHOE CofiepHKaHHe OCHOBHBIE BUJIBI ACATCIBHOCTH (uudpossie)
/1 ¥ TeM y4eOHOTO IpeaMeTa 4ACOB o0ydJaronmxcs obpasoBaTeibHbIE
pecypcsl
Paznen 1. DUSUKA U METO/Ibl HAYYHOTI'O ITO3HAHUA
1.1 ®wusuka u MeTOABl Hay4- 2 ®dusuka - Hayka o npupone. Hayu- W3syuenue Hayunbix (oMnupuue- bubnuoreka [IOK
HOTO MTO3HAHUS HbI€ METOJbl MO3HAHUS OKPY)Kal0- CKHUX M TEOPETUYECKHUX) METO/0B https://m.ed-
IEr0 MHUpA. TI03HAHHS OKPYKAIOIIEr0 MUPA. $00.ru/7f41bf72
Ponp skcnepumenta u teopun B OOCyXkIeHUE I'paHMLl IPUMEHUMO-
nporiecce MO3HaHUs MPUPOJIBL. DKC-  CTH (U3UUECKUX 3aKOHOB M TEO-
nepuMeHT B ¢usuke. Mozgenuposa- puil. Pabora B rpymme mo moaro-
HUE (U3NYECKUX SBJIEHUN M MpPO- TOBKE KOPOTKHUX COOOIIEHHH O
neccoB. Hayunsle runoressl. ®u3n- ponau U Mecte (PU3MKU B HAyKe U B
YECKHE 3aKOHbI U T€OpUU. ['paHUIIBI = IPAKTHUECKON JESTENbHOCTU JI0-
OPUMEHUMOCTH (U3NYECKUX 3aKo- Jiei. JleMOHCTpalus aHaIOrOBBIX U
HOB. [IpuHIIMT COOTBETCTBUS. IU(POBBIX HU3MEPUTENBHBIX MpPH-
Pone 1 MecTo ¢usuku B GopmMupo- OOpOB, KOMIBIOTEPHBIX JAATYMKOB.
BaHUU COBPEMEHHOI Hay4yHOH Kap- (OcBO€HHE OCHOBHBIX IPHUEMOB pa-
TUHBl MHUpa, B MPAaKTHYECKOH fes- OoTbl ¢ 1udpoBoil nabopaTopuei
TEIBHOCTH JIIOJIEN 1o ¢usuke
Hroro mo pazneny 2
Pasnen 2. MEXAHUKA
2.1 Kunemaruka S) Mexanunueckoe nBuxenne. OtHocu- IlpoBenenue skcnepumenTta: u3y- = bubnmorexa [IOK

TCJIBHOCTh MEXAHHNYECKOI'O JIBUHIKC-
Hus. Cuctema oTcuera.
Tpaektopus.

Ilepemerienue, ckopocTh (CpenHss
CKOPOCTh, MTHOBEHHAsl CKOPOCTh) U
YCKOPEHHE MAaTEpUAIBHOM TOYKH,

YEHUE HEPABHOMEPHOIO JIBUKEHUS
C LEJIBI0 OIpPENEIICHUs MIHOBEH-
HOM CKOPOCTH; HCCIIEJOBAHHUE CO-
OTHOLLIEHUS MEXKIY IIyTSMU, IIPOU-
JEHHBIMU TE€JIOM 3a IIOCIEeNOBa-
TEIbHBIC pPaBHBIE IIPOMEKYTKHU

https://m.ed-
$00.ru/7f41bf72
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UX IIPOEKIIUU HAa OCH CUCTEMBI KOOp-
nuHat. Cllo)KeHHe NepeMEeIeHU U
CJI0’KEHHE CKOPOCTEM.
PaBHOMEpHOE M PaBHOYCKOPEHHOE
pSAMOJIMHEMHOE JBHKeHHe. ['pa-
buKku 3aBUCUMOCTH  KOOpPJHMHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U TIepe-
MELIECHUsI MATEpUaIbHON TOYKH OT
BPEMEHU.

CBoOonHOe TmajeHue. YCKOpeHue
CBOOOJHOIO MAJECHMUSL.
KpuBonuneiinoe nBwxenue. JlBu-
JKEHUE MAaTEepHaIbHOM TOYKH IIO
OKPY’KHOCTH C IOCTOSIHHOM MO MO-
JIYJII0  CKOPOCTBIO. YTJOBasg CKO-
pOCTB, TUHENHas CKOpocTh. Ilepuon
Y 9acToTa 0OpalieHusl.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.
TexHudeckne ycTpoWcTBa M IIpak-
TUYECKOE IPUMEHEHHE: CITUIOMETD,
JBUKEHHE CHApSJIOB, LIEITHBIE U pe-
MEHHBIE IIEpeIaun

BPEMECHH TPU PABHOYCKOPEHHOM
JIBIKEHUM C HayalbHOM CKOpO-
CTBbIO, PaBHOW HYIIO; H3Y4YEHUE
JBUKEHUS 1IapUKa B BSI3KOM JKU[I-
KOCTHU; U3Y4YCHUC JBUKCHUA TCJIa,
OpOILIEHHOTO TOPU30HTAIIBHO.
OOBbsicHEHWE OCHOBHBIX MPHUHIIH-
OB  JIGHCTBUS  TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: CHUIOMETD,
LENHbIe M pPEMEHHbIe Iepeaadu
JIBIKCHUS; M YCIIOBUH BX Oe3o1ac-
HOTO HCIOJIb30BAaHUS B IOBCEIHEB-
HOM >KU3HU.

Pemenne pacyeTHbIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKON MOJECIBIO C
UCIIOJIb30BaHUEM OCHOBHBIX (op-
MYJI KHHCMATHKH.

[Toctpoenue u aHanu3 rpaduKoB
3aBUCUMOCTEN KHHEMAaTHYCCKUX
BEJIMYMH OT BPEMEHHU Uil PaBHO-
MEPHOTO H PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO ABU)KECHUS.
Pacno3znaBanue ¢u3nueckux siBie-
HUH B y4eOHBIX OTBITAX U OKPYXKa-
TOIIEH KU3HU: pABHOMEPHOE M PaB-
HOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBIDKEHUE, CBOOOJHOE MajcHHE
TeJN, JIBUKEHHE IO OKPY>KHOCTH.
Onucague MEXaHUIECKOTO JOBHXKC-
HUS C HUCIOJB30BaHHWEM (Qu3nye-
CKHX BEJIMYMH: KOOpJIMHATA, MyTh,
nepeMenieHne, CKOpOoCTh, YCKOpe-
Hue. PaboTa B rpynnax npu rjiaHu-
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pOBaHUU, NPOBEIECHUU U HHTEp-
[pEeTaluu pe3yNbTaTOB OIBITOB U
aHaIu3€e JONOJHUTEIbHBIX HUCTOY-
HUKOB MH(OpMAIMU IO TEME

2.2

Jnnamuka

[Ipunuun otHocutTensHOCTH ['amu-
nes. Ilepselii 3akoH HproTOHA.
WNHepuuanbHble CUCTEMBI OTCUETA.
Macca Ttena. Cuna. I[lpunuun cy-
nepno3uuuu cuwi. BTopoill 3akoH
HproroHa g marepuanbHOU
touku. Tpetuit 3akoH HproToHa s
MaTepUalbHBIX TOYEK. 3aKOH BCe-
MUPHOTO TAroTeHus1. CHuiia TSKECTH.
IlepBasg kocMHUeCKask CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec
Tena.

Tpenue. Bunbl Tpenus (TMOKOS,
CKOJIb)KEHUS, KAUeHMUS).

Cuna tpenus. Cyxoe tpenue. Cuna
TPEHMSI CKOJIbXKEHUS U CUjla TPEHUs
nokosi.  Koadduuuent Tpenus.
Cuna compoTHUBIIEHUS NP JABHKE-
HUU TeJa B )KUIKOCTH UJIU Ta3e.
[ToctynatensHoe M BpalaTeiabHOE
JBIDKEHUE a0CONIIOTHO — TBEPIOTO
Tena.

MOMEHT cuiIbl OTHOCUTEIBHO OCHU
Bpaienus. [lnedo cuibl. YcioBus
paBHOBECHSI TBEPJOTO Tesa. TexHU-
YECKHE YCTPOMCTBA U MPAKTUIECKOE
MPUMEHEHUE: TOMAIIUIHUKY, BU-
KEHUE UCKYCCTBEHHBIX CITyTHUKOB

CpaBHeHHE Macc B3aMMOJCHCTBY-
IOIIHX TEJ.

W3yueHne 3aBUCUMOCTH  CHIIBI
YIIPYTOCTH OT JeopMalnu; cpas-
HEHHE CWJI TPEHUS TIOKOSI, KAUCHHS
U CKOJIL)KEHUSI.

OOmwsicHenue HeBecomocTH. I[Ipo-
BEJICHUE SKCIIEPUMEHTA: UCCIENO-
BaHUC 3aBUCUMOCTH CHJI YIPYTO-
CTH, BO3HHKAIONINX B MPYXHHE H
PE3NHOBOM 00pasiie, OT ux aedop-
MaIlii;  U3y4CeHHE  JBWKCHHUS
Opycka Mo HaKJIOHHOMW MIIOCKOCTH;
UCCIIC/IOBAaHUE YCIIOBUH DPaBHOBE-
CHs TBEPJIOTO Tella, UMEIOILEro OCh
BpAICHHS.

OObsicHeHHe OCOOEHHOCTEH paB-
HOMEPHOTO W PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBHKEHUS, CBO-
OOMHOTO TAZCHUS TEll, BUKCHUS
M0 OKPY)KHOCTH Ha OCHOBE 3aKO-
HOB HpI0TOHA, 3aKOHA BCEMUPHOTO
TaroteHus. OObICHEHHE OCHOB-
HBIX TPUHIMIIOB JIEHCTBUSA TO-
[IMITHUKOB M WX TPAKTHYECKOTO
MIPUMCHCHHS.

OObsiCHEHHE JIBUKEHHUS HUCKYC-
CTBEHHBIX CITyTHHKOB.

Pemenue pacueTHbIX 33134 C IBHO
3aIaHHON (DU3UYECKON MOJECIBIO C

bu6mmoreka [IOK

https://m.ed-
$00.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

32

2.3

3aKOHEBI
MEXaHUKE

COXpaHCHHS

B

NMiynsCc  MaTepHabHOM  TOYKH
(Tena), cuCTeMbl MaTepPUAIbHBIX TO-
yek. Mmnynbc Cwiibl 1 U3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPaHEHUs
UMITyJIbCa. PeakTuBHOE IBUKEHUE.
Pabota cunbl. MOIIHOCTH CHIIBI.
Kunerndeckas sHEprus Marepuab-
HoM Touku. Teopema 00 U3MEHEHUH
KMHETUYECKOW SHEPIUH.
IlorenuumanpHas sHeprusd. IloreH-
[yagbHas dHeprus ymnpyro nedop-
MUpPOBaHHON NpyxkuHBL. [loTeHuu-
albHAsl PHEpPrusl Tejla BONM3M TIO-
BepXHOCTH 3emiH. [loTeHnnanbHbIE
U HENOTeHIHUalbHble CHIbl. CBA3b
paboThl HEMOTEHIHAIBHBIX CHJI C
W3MEHEHUEM MEXaHMYECKOW HSHeEp-
TUU CUCTEMBI Tell. 3aKOH COXpaHe-
HUSI MEXaHUYECKOU DHEPTUH.
VYipyrue u Heynpyrue CTOJIKHOBE-
HUSL.

UCII0JIb30BAaHUEM OCHOBHBIX 3aKO-
HOB U (OpMYI JTUHAMUKH.

PacnioznaBanue Gpu3nuecKux sBie-
HUI B yueOHBIX OIIbITAaX U OKpYXka-
IOLIEH JKU3HMU: MHEpLUs, B3aUMO-
nerctBue Tel. AHamu3 (usnye-
CKHMX IIPOLIECCOB U SIBJICHUM C HC-
I10JIb30BAHUEM 3aKOHOB U NIPUHIU-
IIOB: 3aKOH BCEMHMPHOIO TSIOTe-
aus, |, 1l u |1l 3akonsr HeroToHa,
IOPUHLMII  CYNEPHO3UIMH  CHUJI,
IIPUHLIMII PaBHOIPABHOCTH HHEP-
LIMAJIbHBIX CUCTEM OTCYETA

[IpoBeneHNe 3KCTICpUMEHTA: HU3Y-
YeHre aOCONIOTHO HEYIPYroro
yaapa ¢ MOMOIIBI0 JBYX OJMHAKO-
BBIX HUTSHBIX MAasTHUKOB; HCCIIE-
JIOBaHWE CBSI3U PAOOTHI CHIIBI C W3-
MEHEHUEM MEXaHUYECKON YHEPTHH
TeJa Ha MPUMEpPE PaCTSHKCHHS pe-
3MHOBOTO JKT'yTa.

Onenka aOCOJIIOTHBIX M OTHOCH-
TeIbHBIX TOTPEIIHOCTEN H3Mepe-
HUH (U3NYCCKUX BEITUYHH.
Pemmenne pacdeTHBIX 33724 ¢ SIBHO
3aIaHHON (PU3UYECKON MOJECIBIO C
HCIIOJIb30BAHMEM OCHOBHEBIX 3aKO-
HOB U (HOpMYJI TUHAMUKA H 3aKO-
HOB COXpPaHEHHUSI.

Pemnrenne xadecTBEHHBIX 3allad C
OIIOpOM Ha U3YYECHHBIC B pasiciie
«MexaHuKa» 3aKOHBI, 3aKOHOMEp-
HOCTU U (PU3UYECKUE SBICHHUSL.

bu6mmoreka [IOK
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TexHu4eckue ycTpoHWcTBa M IIpaK-
TUYECKOE IIPUMEHEHHUE: BOJOMET,
KOIIep, IPYKUHHBIN ITUCTOJIET, ABU-
JKEHUE paKeT

Onucanne MEXaHUYECKOIO JIBUXKE-
HUS C HCIOJIb30BaHUEM (Qu3nye-
CKHX BEJIMYMH: UMITYJbC TEJa, KU-
HETUYECKAasl SHEPrusl, NOTCHIAb-
Hasi HSHEprusi, MEeXaHWyeckas pa-
60Ta, MexaHN4eCcKasi MOIIIHOCTb.
Ananu3 (pU3NYECKUX MPOLECCOB U
SBJICHUI C HCIOJb30BAHUEM 3a-
KOHA COXpPaHEHUS MEXAHUYECKOU
SHEPIUM, 3aKOHA COXPAHEHUS HM-
nynbca. OObsICHEHHE OCHOBHBIX
MPUHLUIIOB JEHCTBUS U MPAKTUYE-
CKOrO NIPHUMEHEHHUS TEXHUYECKUX
YCTPOMCTB, TaKUX KakK: BOJOMET,
Komep, NpYKMHHbBIN MHCTOJIET.
OOBbsiCHEHHE JBM)KEHUS DPAKET C
Omnopol Ha H3y4YeHHbIE (Qu3NYe-
CKHE BEIMYMHBI U 3aKOHBl MeXxa-
HUKH.

Hcnonp30BaHue NpHU IMOATOTOBKE
COOOILIEHNH O MPUMEHEHUU 3aKo-
HOB MEXAHHUKHM COBPEMEHHBIX HH-
(bOopMaIlMOHHBIX TEXHOJOTUNA JIst
IIOMCKa, CTPYKTYPUpPOBAHUS, WH-
TepnpeTanuyl U MpeJICTaBICHUS
uHpOpMallUY, KPUTHUYECKUI aHa-
JIU3  TojlydyaeMoil  MHQopManuu
IIpoBeneHNE KOCBEHHBIX H3MEpe-
HUH, NCCIIEOBAHNI 3aBUCUMOCTEH
¢u3nUecKux BeIMYUH, MpPOBEpKa
MIPEAJIOKEHHBIX TUIIOTE3

Hroro no pazneny

18

Pasznen 3. MOJIEKVIJISIPHA A ®U3UKA U TEPMO/JUHAMHUKA
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3.1

OCHOBBI  MOJIEKYJISIPHO-
KHHETUYECKOW TEOpUH

9

OcCHOBHbBIE TIOJIOKEHUSI MOJIEKY-
JSIPHO-KUHETUYECKON TEOpUU U X
OMBITHOE 00OCHOBaHME. BpoyHOB-
ckoe npmwkenue. uddysus. Xapak-
TE€p IBWKEHUS M B3aUMOJICHCTBUS
yacTul] BewecTtsa. Moaenu crtpoe-
HUS ra3oB, >KMJIKOCTEH M TBEPIBIX
Tel U OOBSCHEHHE CBOMCTB Bellle-
CTBA Ha OCHOBE J3THX MOJEIEH.
Macca u pasmepsl Monekyi. Komu-
yecTBO  BewiecTBa. IlocTossHHas
ABoraapo. TemnnoBoe paBHOBecHE.
Temmepatypa U €€ U3MeEpeHUe.
[IIxama Temneparyp Llenscus. Mo-
Jenb uneanbHoro rasza. OcHOBHOE
YPaBHEHHE MOJIEKYISIPHO-KUHETH-
YECKOM TeOpuu UAEaIbHOTO ra3a.
AGcomoTHas — Temmeparypa  Kak
Mepa CpeHEel KMHETUYECKOM dHep-
MM TEIJIOBOIO JBHKEHMS 4YaCTHUI]
raza. [llkama temneparyp Keinb-
BHHA. ['a30BbI€ 3aKOHBI. Y paBHEHUE
MenneneeBa-Knanelipona.

3akoH /[lanbroHa. M3ompouecchl B
UJeabHOM Ta3e ¢ MOCTOSIHHBIM KO-
JMYECTBOM BermiecTBa. ['paduue-
CKOE€ TIPEJICTaBICHUE M30IpoIIec-
COB: H30TepMa, U30X0pa, u3o0bapa.
TexHu4eckne ycTpouWcTBa M IIpak-
TUYECKOE IPUMEHEHHE: TEPMOMET,
O6apomeTp

[IpoBenenue skcnepuMeHTa: onpe-
JIeJICHHe Macchl BO3JlyXa B KJlacc-
HOM KOMHATE€ HAa OCHOBE HM3MeEpe-
HUN 00beMa KOMHATBI, TaBJICHUS U
TeMIIepaTypbl BO3JyXa B HEH; HC-
CJIeIOBaHNE 3aBUCUMOCTU MEXKIY
napamMeTpamMu COCTOSIHUSI pas3pe-
JKEHHOTO ra3a.

Omnenka aOCONIOTHBIX W OTHOCH-
TEJbHBIX TOTPENIHOCTEN H3Mepe-
HUN QU3NIECKUX BEITUYHH.
OObsicHEeHHE OCHOBHBIX MPHUHIIM-
OB JICUCTBUY TepMOMETpa 1 6apo-
MeTpa U yCJIOBHM UX 0€30MacHOro
WCIIOJIb30BaHUSI B TIOBCEIHEBHOM
JKU3HHU.

Pacnio3znaBanue (u3nueckux sipie-
HUH B y4eOHBIX OMBITAX U OKPYXKa-
fomel xu3Hu: auddysus, Opo-
YHOBCKOE JBUKEHUE.

OnucaHue TEIUIOBBIX SIBJICHUN C
UCIIONIb30BaHUEM (U3MUYECKUX Be-
JUYUH: JaBJICHUE Ta3a, TeMmIepa-
Typa, CpeHsIsI KHHETUYEeCKas SHEep-
TUSI XaOTHYECKOTO JBUKEHUS MO-
JIeKyJ, CpPeAHEKBaJIpaTU4YHasi CKO-
POCTH MOJIEKYI.

AHann3 (QU3NYECKUX MPOILIECCOB H
SIBIICHHH ¢ ncnoab3oBanneM MKT,
ra3oBbIX 3aKOHOB, CBSI3M CpeIHEU
KMHETUYECKOM SHEPTUu TEIIOBOTO
JBUKEHHS MOJIEKYJ C a0COMIOTHOM
TeMIepaTypou.

Pelienue pacyeTHBIX 3a7a4 C SIBHO

bubmuorexa [JOK
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3.2

OCHOBBI TEPMOJIMHAMUKH

10

TepmoanHaMuueckas CUCTEMA.
BHyTpeHHsis sHEprusi TepMOAMHA-
MHUYECKOW CHUCTEMBI U CIIOCOOBI e
M3MEHEHHUSI.

KonmuecTBo TerioTer 1 padora.
BHyTpeHHsIE 3Heprusi OAHOATOM-
HOr'O HJcaJbHOT0 raza. Bugnl temn-
jonepenayu:  TEIJIONPOBOAHOCTb,
KOHBEKLUA, HM3Iy4eHHUE. Y JelbHas
TEMJIOEMKOCTh BELIECTBA.
KonudecTBO TEMI0THI MpH TETUIONE-
penaye. [lonstue o0 amuabaTHOM
npouecce. [lepBrplil 3aKOH TepMOIH-
HAMUKH.

[IpumeHeHne mepBOro 3akoHa Tep-
MOJMHAMUKH K u3ompoieccam. ['pa-
¢duyeckass MHTEpIpeTalus padOThI
rasa.

Bropoil 3akOH TEpPMOJIMHAMMKH.
HeoOpatuMocTh mpoliieccoB B Mpu-
poze.

TermoBble MammHbl. [IpuHUMIIBL
JIEUCTBUA TEIUIOBbIX MatuH. [lpe-
00pa3oBaHUsI SHEPTUH B TEIUIOBBIX
MaIIlHaX.

3aJJaHHOW (PU3MUYECKON MOJIEIBIO C
UCTIOJIb30BaHUEM OCHOBHBIX T10JIO-
xkeauit MKT, 3akoHOB U opmyn
MOJICKYJISIPHOU (DPU3HKH.

Pabota B rpynmax npu riaHupoBa-
HUM, TPOBEICHUH W HHTEpIpETa-
MM Pe3yJIbTaTOB OIBITOB U aHa-
JM3€ JIOTIOJIHUTEIBHBIX HCTOYHU-
KOB HH(OPMAITUH 110 TEME

IIpoBeneHue skcriepuMeHTa: u3Me-
pEHHE YAEIbHOW TEIUIOEMKOCTH
BeuiecTBa. O1ieHKa aOCOIOTHBIX U
OTHOCUTEJIBHBIX  IOTPEIIHOCTEN
M3MEPEeHUH (PU3MUECKUX BEITUYHH.
N3yuyenue moaenent nmapoBou Typ-

6I/IHI)I, ABUTATCIIA  BHYTPCHHCTO
CropaHusa, pCeakKTUBHOTO JBUTaA-
TCIIA.

OOBbscHeHNE IPUHITUIIOB 1eHCTBUS
Y YCJIOBHUH 0€301MacCHOT0 UCIOJIB30-
BaHMS B IIOBCEIHEBHOW IKU3HU
ABUTATCIIA BHYTPCHHETO CTOpaHus,
OBITOBOTO XOJIOAUIBHUKA, KOHIH-
nroHepa. Onrcanue CBOWCTB TEN U
TEIJIOBBIX SIBJICHUM C UCIOJIb30Ba-
HUEM (1)PI31/I‘I€CKI/IX BCIIMYUH:. OaB-
JIEHUE ra3a, TeMIepaTypa, Kojluye-
CTBO TCILJIOTBI, BHYTPCHHASA SHEP-
rusi, pabota rasa. Pemenue pacuer-
HBIX 337124 C SBHO 3aJ[aHHOMN (U3H-
YECKOM MOJEINBI0 C HCIOJIb30Ba-
HUEM OCHOBHBIX 3aKOHOB U (op-
MYJI MOJIEKYJIIPHOM (PU3UKH U Tep-
MOJIMHAMUKH.

bu6mmoreka [IOK
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KoaddurmenT mosie3Horo neicTBus
TEIUIOBON MallUHBbI.

[Mukn Kapuo u ero kos¢¢uiment
HIOJIE3HOTO AEHCTBHSL.
DKooruyeckre MpoOIeMbl TeTIo-
HHEPIeTHKH.

TexHudeckue ycTpoHWCTBa M IIpaK-
TUYECKOE IMPHUMEHEHHE: JBUTaTellb
BHYTPEHHEIO CropaHus, OBITOBOU
XOJIOAUIIBHUK, KOHIULIUOHED

Pemenne xaueCTBEHHBIX 3azad C
OIOPOi Ha W3y4YEHHbIC B pazjielie
«MounekynsipHas GU3MKa U TEPMO-
JIMHAMUKa» 3aKOHBI, 3aKOHOMEp-
HOCTU U (PU3UUYECKUE SBIICHHUSL.
PaboTa B rpynmax npu aHaiause J0-
MMOJHUTEIBHBIX HWCTOYHUKOB WH-
dbopmaru 1o Teme

3.3

ArperatHble  COCTOSIHUS
BemecTBa. Pa3oBbie Iepe-
XO/IBI

[TapooOpa3zoBaHue M KOHAEHCAIMSL.
Hcnapenne n kunenue. AOGCOIOT-
Hasi M OTHOCUTENbHAs BIIAXKHOCTh
Bo3ayxa.  HacelmeHHsli  map.
VYnenbHas TemyioTa mapoodpa3oBa-
HUS. 3aBUCHMOCTb TEMIIEPATypbl
KMIIEHHs OT JaBjeHMs. TBeproe
teno. Kpucramnmueckue u amopd-
Hble Tena. AHM30TPONMs CBOMCTB
KpuctayoB. JKuakue KpUCTaLIbL.
CoBpemensble Matepuansl. [lmas-
JIeHUEe U KpUCTaIM3anus. Y JIeib-
Has TeruioTa miasienus. Cydmuma-
1ys. YpaBHEHHE TEIUIOBOTO 0Oa-
naHca. TexHU4ecKkue yCcTpoucTBa U
[IPAKTUYECKOE MPUMEHEHHE: THUTPO-
METP M ICUXPOMETP, KaJOPUMETP,
TEXHOJIOTUH TOJIy4YE€HUsI COBPEMEH-
HBIX MAaTepuajoB, B TOM 4HCIE
HAaHOMAaTepHaJloB, U HAHOTEXHOJIO-
U1

ITpoBeneHue sKcrepUMEHTa: U3Me-
pEeHHE OTHOCHUTEIIbHOW BIAKHOCTH
Bo3ayxa. OueHka aOCONIOTHBIX U
OTHOCHUTENBHBIX  TOTPEITHOCTEH
U3MEpEeHUH (PU3NUECKUX BEIUYHH.
N3ydyeHne CBOMCTB HACBIIIEHHBIX
apoB,  CIIOCOOOB  HM3MepeHHs
BJIQKHOCTH.

HaGnronenue kuneHus npu MOHU-
’KCHHOM JIaBJICHUW, HATPEBAHUS H
IUIaBJICHUS KPUCTAJUINYECKOTO Be-
niectBa. OObsACHEHUE TPUHIUIIOB
JENCTBUS M YCIIOBUI 0€3011acHOTO
UCTIONIb30BaHUSI B TIOBCEIHEBHOM
KU3HU TUTPOMETPA, IICUXPOMETPA,
KasiopumeTpa. M3ydenne texHoo-
I'Mid TIOJTY4EHUS! COBPEMEHHBIX Ma-
TEpUaIoOB, B TOM YHCJIe HAaHOMATe-
pHAJIOB.

Penrenune pacdeTHbIX 33134 C SIBHO
3aJJaHHOM (PU3NYECKOI MOJEIBIO C
UCMOJIb30BAaHUEM YpaBHEHHUsS Tell-
JIOBOTO OasiaHca.

Pemenne kadecTBEHHBIX 3ajad ¢

bubmuorexa [JOK
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Hroro no pasneny

4.1

DNeKTpocTaTuKa

24

10

OIIOPOM Ha U3YYCHHBIE 3AKOHBI, 3a-
KOHOMEpPHOCTU U (U3NYECKUE SIB-
JICHUS TIO TEME.

Pacrnio3HaBanue gpu3nueckux spie-
HUH B y4eOHBIX OIBITAaX U OKpYXkKa-
IoUIel JKU3HU: Jedopmanus TBep-
JBIX TEJl, HarpeBaHUE U OXJIaXJIe-
HUE TeJ, WU3MEHEHHE arperaTHbIX
COCTOSIHUH BelIeCTBA U OOBsCHE-
HUE X Ha OCHOBE 3aKOHOB U (op-
MYJI MOJICKYJIIPHON (DH3UKH.
Hcnonb3oBanue  MH(OpMAaIMOH-
HBIX TEXHOJOTMHA JUIS TIOMCKa,
CTPYKTYPUPOBaHUS, HHTepIpeTa-
UM W TIpe/ICTaBJIeHUs WH(pOpMa-
IIUH TIPY [TOATOTOBKE COOOIIEHUH 0
NPUMEHEHUN 3aKOHOB MOJICKYIISIP-
HOW (PM3UKU U TEPMOAMHAMHUKHU B
TEXHUKE U TEXHOJIOTHUSIX

Paznen 4. QJIEKTPOJUHAMUKA

OnexTpu3anus Tei. DIEKTPUUECKUN
3apsz. JIBa BUa 2JIEKTPUYECKUX 3a-
psnoB. IIpoBoAHMKM, TUAIEKTPUKU
U TIOJYNPOBOJHHUKHU. 3aKOH COXpa-
HEHUS DJIEKTPUYECKOr0 3apsja.
B3anmopeiictBue 3apsnoB. 3akoH
Kynona. ToueuHslii aneKTpUYeCKUit
3apsia. DIEKTPUUECKOE TTOJIE.

Harpsx€HHOCTb  3JIEKTPUYECKOTO
nonst.  IlpuHiun  cymepno3unuu
JNEKTPUYECKUX  MOoJied.  JIuHum
HaIPSKEHHOCTH  3JIEKTPUYECKOTO

[IpoBeaeHune 3KkCIepuMEHTA: U3Me-
peHune IEeKTPOEMKOCTH KOHJIEHCa-
TOpA.

Ornenka aOCOJIIOTHBIX W OTHOCH-
TEJBHBIX MOTrPEIIHOCTEN H3Mepe-
HUN QU3UIECKUX BEITUIHH.
N3ydyeHne NpUHUMIIOB JEHCTBUSA
AIEKTPOCKOTIA, 3JIEKTPOMETPA,
KOH/JIEHCATOpA.

N3ydenne npuHIUIOB IEUCTBUS U
yCIIOBUH 0€30MMacHOTO TpUMEHe-

bu6nmmoreka [JOK
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TIOJISL.

PaboTta cun 3eKTpocTaTHYECcKOro
nosst. [Torennman. PasHocTs moreH-
nuanoB. IIpoBogHukM W OudIIEK-
TPUKH B HIEKTPOCTATUYECKOM I10JIE.
JudnexkTpudeckas MPOHULAEMOCTb.
OnektpoeMkocTs.  Konpaencarop.
DJEKTPOEMKOCTh IUIOCKOTO  KOH-
JieHcaTopa. DHEprus 3apsKEHHOIO
KOHJIEHCATOopa. TexHuueckue
YCTPOMCTBA M NPAKTUYECKOE IIPH-
MEHEHHUE: AJIEKTPOCKOI, 3JIEKTPO-
METP, IEKTPOCTATUYECKAs 3aIUTA,
3a3eMJICHHE 3JIEKTPOIIPUOOPOB,
KOH/JIEHCATOp, KOMMPOBAJIBHBIN aIl-
napar, CTpyWHBIA IIPUHTED

HUS B IPAKTUYECKON JKM3HU, KOIIH-
POBAJILHOTO ammapaTa, CTPYHHOTrO
IIpUHTEpA.

Paccmotpenue ¢puznyeckux o CHO-
BAHWM DJIEKTPOCTATHYECKOW 3a-
IIUTHI U 3a3€MJICHHSI 3JIEKTPOIIPH-
O0poB.

Pemenne pacyeTHbIX 3a7a4 C SIBHO
3aJJaHHOW (PU3HUYECKON MOJIEIBIO C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKO-
HOB U ()OPMYII DIIEKTPOCTATUKH.
Pemennie kayecTBEHHBIX 3a7ad C
OIIOPOM Ha U3YYCHHBIC 3aKOHBI, 3a-
KOHOMEPHOCTU U (PU3UYECKHE SB-
JIeHUs dJIeKTpocTaTUKU. Pacno3Ha-
BaHUe (DU3UYECKUX SBJIECHUN B
Y4E€OHBIX OMBITaX M OKPYXKAIOIIEH
JKU3HU: JJIEKTpU3alMs Tej, B3au-
MOJIEHCTBUE 3apsiioB U OOBsICHE-
HHUE X Ha OCHOBE 3aKOHOB M (op-
MYJI 3JIEKTPOCTATUKH.

Onucanne N3y4EHHBIX CBOMCTB Be-
IIECTBA U AJIEKTPUUECKUX SBICHUM
C UCMOJb30BAaHUEM (PUIUUECKUX
BEJIMYMH: DJIEKTPUUYECKUN 3apsf,
HAIPSDKEHHOCTh  AJIEKTPUYECKOTO
T0JIs1, TIOTEHIIMAJ, Pa3HOCTh MOTEH-
LIMAJIOB, JIEKTPOEMKOCTb.

Amnanu3 ¢uU3HYEeCKUX MPOIECCOB H
SIBJICHUH C MCTIOJIb30BaHUEM (U3H-
YeCKUX 3aKOHOB: 3aKOHa COXpaHe-
HUS DJIEKTPUYECKOIo 3apsja, 3a-
koHa Kynona.
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4.2

ITocTostHHBIN  yIEKTpHUYe-
ckuii Tok. Toku B pasziny-
HBIX cpefax

12

ONEeKTpUYECKU TOK. YCIIOBUA CY-
[IECTBOBAHUS AIEKTPUIECKOTO
toka. Mcrounuku Toka. Cuia Toka.
ITocTOSIHHBIN TOK.

Hampsixenue.
3akoH Oma s ydacTKa UENu.
DJIEKTPUUECKOE  COMPOTHUBIICHUE.

VYaenpHOE CONPOTHUBIIEHUE Bellle-
ctBa. IlocnenoBarenbHoe, mapai-
JIEJIBHOE, CMEIIAHHOE COEIMHEHHE
poBOAHMKOB. Pabora snexktpuue-
CKOT'O TOKA.

3akon [[xoynsa-Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.
DNEeKTPOABMKYIAs CUJla U BHYT-
pPEHHEE CONPOTUBIIEHUE MCTOYHUKA
Toka. 3akoH Oma 1l moJHOM (3a-
MKHYTOH) 3JIEKTPUYECKOW LIEMH.
Kopotkoe 3ambIkanune.
ONEeKTpOHHasl MPOBOJUMOCTb TBEP-
IBIX METAII0B. 3aBHCHUMOCTH CO-
IIPOTUBJIEHHUS] METAJUIOB OT TEMIIE-
paTypsbl.

CBepXMmpoBOAUMOCTb.  DJIEKTpHUUE-
CKui TOK B Bakyyme. CBoNcCTBa
JNEKTPOHHBIX Ny4koB. Ilomympo-

Pabota B rpynmax npu aHanmse J10-
MOJIHUTENBHBIX HCTOYHUKOB WH-
dbopMaIuu U MOArOTOBKE COO0IIIe-
HUH O MPOSIBICHUU 3aKOHOB AJIEK-
TPOCTaTUKA B OKpY>Karolleun
KU3HU U TMPUMEHEHUH UX B TeX-
HUKE

[TpoBenenue SKCIEpUMEHTA: H3Y-
YeHHE CMEUIAaHHOTO COCAMHECHUS
pesuctopoB; usmepenue IJIC wuc-
TOYHHKA TOKA U €ro BHYTPEHHETO
COIIPOTHUBIICHUS; HaOIroIeHNe
AIIEKTPOJIN3A.

Omnenka aOCONMIOTHBIX W OTHOCH-
TEJIbHBIX TOTPEIIHOCTeH Hu3Mepe-
HUH (PU3NYCCKUX BEITUIHH.
OOBbsicHeHHE IPUHIUIIOB e CTBUS
U yCIIOBUH 0€30MacHOro npumeHe-
HUS aMIlepMeTpa, BOJBTMETPA,
peocTara, ICTOYHUKOB TOKa, DJIEK-
TPOHArpeBaTeNbHBIX U JJIEKTPO-
OCBETUTEIBHBIX MPHOOPOB, TEPMO-
METpa COMPOTHBICHHUS, BaKyyM-
HOTO JIM0/1a, TEPMUCTOPOB U (PoTO-
PE3UCTOPOB, MOJIYTIPOBOAHUKOBBIX
JINOJIOB, TaTbBAHUKH.

Pemenue pacueTHbIX 33134 C IBHO
3aIaHHON (PU3UYECKON MOJECIBIO C
UCIOJIb30BAHUEM OCHOBHBIX 3aKO-
HOB U ¢opmyn Tembl «IlocTosH-
HBIN 3JIEKTPUYECKUI TOK».
Pacno3znaBanue (u3nueckux siBie-
HUH B y4eOHBIX ONBITAX U OKPYXKa-
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BonHUKU. COOCTBEHHAs! U TpUMecC-
Hasl POBOJUMOCTD IOJIYIPOBOIHU-
koB. CBoiicTBa pP-N-niepexoja.
[TonynpoBOIHUKOBBIE  MPUOOPBHI.
DJNEeKTpUYEeCKUi TOK B pacTBOpax U
pacmiiaBax 3JIEKTPOJIUTOB. JIEK-
TPOJIUTHYECKAS JCCOLIMAIIHS.
DNeKTponus3.

DneKkTpuyeckuii Tok B razax. Camo-
CTOATETbHBIA M HECaMOCTOSTElb-
HbIN pa3psa. Monnus. [Inasma.
TexHUYECKUE YCTPOMCTBA W MpaK-
TUYECKOE IPUMEHEHHE: aMIIEPMETP,
BOJITMETP, PEOCTaT, HUCTOYHUKHU
TOKa, DJIEKTPOHATPEBATEIbHBIC TTPH-
OO0pBI, FNEKTPOOCBETUTENIbHBIE TTPU-
OOpbI, TEPMOMETP COINPOTUBIIECHUS,
BaKyyMHBIH NHOJA, TEPMHUCTOPHI U
(hOTOpPE3UCTOPHI, MOTYIIPOBOTHUKO-
BBIIl TMOJI, TaTbBaHUKA

OILIEH JKM3HU: DJIEKTpUUECKast PO-
BOJUMOCTh, TEIIJIOBOE, CBETOBOE,
XUMHYECKOE, MATHUTHOE JICHCTBUS
TOKA.

AHaIM3 3NEKTPUYECKUX SBICHUHN
MIPOIIECCOB B IEMSAX IMOCTOSHHOTO
TOKa C HCIOJIL30BAHHEM 3aKOHOB:
3akoH Oma, 3aKOHOMEPHOCTH I10-
CJIEIOBATENILHOTO M Tapaljieiib-
HOTO COCJMHCHHS IIPOBOJHUKOB,
3akoH [[xoynsa-Jlenna.

OnucaHue N3y4eHHBIX CBOMCTB Be-
IIECTB U DJICKTPUICCKUX SIBJICHHM C
HCIIOJIb30BaHUEM (PU3MUYECKHX Be-
JUYHH: OJCKTPHUSCKAN  3aps,
CUJIa TOKa, DJIEKTPUYECKOE HaIpsi-
KEHUE, DIECKTPUIECKOE COMPOTUB-
JIeHWe, Ppa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MOIIHOCTbH
TOKa.

Ucnonws3zoBanne  uHOpMaIMoH-
HBIX TEXHOJOTHH Ui IIOMCKa,
CTPYKTYpUPOBAaHHS, WHTEpIIpETa-
MU M TpeACTaBlIeHUs HHPpOpMa-
AU TIPA TIOATOTOBKE COOOIIIEHUI O
MPUMEHEHUH 3aKOHOB TIOCTOSH-
HOI'O0 TOKa B TEXHHMKE U TEXHOJO-
THUSIX

Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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TEMATHUYECKOE IINTAHUPOBAHUE

11 KJTACC

/a

11

Konnue
HaumenoBanue pasnenos CTBO
A T€M y4eOHOTI0 IIpeaIMeTa
yd pel JacoB
MaruutHoe oJI€E. 11
DJIeKTpOMarHuTHas
WHTYKIUS

[IporpamMmmHoOe copepxaHue

OCHOBHBIE BUIBI JEITEIILHOCTH
o0ydJaronmxcs

Paznen 1. SJIEKTPOIAMHAMUKA

ITocTtosnable MarumTel. B3ammo-
JIeHiCTBHE IIOCTOSHHBIX MAarHHUTOB.
MarnutHoe nosie. BekTop MarHur-
HOM uHAykuuu. [Ipunuun cynepmno-
3UIIMM MarHUTHBIX TojeH. JIlmHun
MarHuTHOM uHaykuu. Kaprtuna nu-
HHU MarHUTHOW MHIYKILIMH MTOJIS IO-
CTOSTHHBIX MardHHWTOB.

MarauTHO€e 1oJie MPOBOIHUKA C TO-
koM. KapTuHa IMHUNA WHIYKOUU
MarHuTHOTO TOJSl JJUHHOTO TpS-
MOTO TPOBOJHHMKA M 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJAHUKA, KATYIIKH
¢ TokoM. OmbIT Opcrena. B3aumo-
JIEUCTBUE MMPOBOJHUKOB C TOKOM.
Cuna AMriepa, ee MOJIyJb U HampaB-
JICHUE.

Cuna Jlopenua, ee MoOayJlib WU
HarpaBjeHue. J[BuxeHue 3apsKeH-
HOM YacTHIBI B OJHOPOJHOM Mar-
HUTHOM I1oje. Pabora cumiel Jlo-
peHIia.

SIBeHHE DIEKTPOMarHUTHOW UH-
nykuuu. [IoTok BekTopa MarHuTHOM
WHIYKIUU. DIIEKTPOABUKYILIAS

[IpoBeaeHne sKCIIEpUMEHTA: HU3Y-
YEeHUE MAarHUTHOT'O MOJIA KaTyLIKH
C TOKOM; MCCJIeJOBAaHUE ICUCTBHSA
MIOCTOSIHHOTO MAarHUTa Ha paMKy ¢
TOKOM; HCCIICIOBAHHC SBJICHHS
3NEKTPOMArHUTHOM MHIYKIUU.
Onenka aOCOJIIOTHBIX M OTHOCH-
TEJBHBIX MOrPEIIHOCTEN H3Mepe-
HUN QU3NIECKUX BEITUYHH.
OObscHeHNE PUHITUIIOB 1EHCTBUS
U yCIIOBUHM 0€30IacHOro MpuMeHe-
HHS IIOCTOSHHBIX MarHUTOB, DJICK-
TPOMAarHUTOB, AJIEKTPOJBUTATEIS,
YCKOPHUTENIEH 3JIEMEHTapHBIX 4Ya-
CTHUI, UHAYKIITMOHHOU MEYH.
Pemienne pacueTHbIXx 3amad  Ha
npuMeHeHue Gpopmyn TeMbl «Mar-
HUTHOE TOJIe. DJIEKTPOMarHuTHast
WUHIYKIUS.

Pemnrenne xadecTBEHHEBIX 3allad C
ONOpOH Ha U3YUYECHHbIE 3AKOHBI, 3a-
KOHOMEPHOCTH U (pu3nuyecKkue sB-
JICHUS TeMBI « MarHuTHOE MOJIE.
DJIEKTPOMArHuTHAsT MHITYKLIHS».

DJIEKTPOHHBIE
(ungpoBbie)
o0Opa3oBaTenbHbIC

pecypcsl

bubnunoreka LIOK

https://m.ed-
s00.ru/7f41c97c
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CUJIa MHIYKIMU. 3aKOH 3JIeKTpoMar-
HUTHOU nHAyKuuu dapanes.
BuxpeBoe siekTpuueckoe IOJIe.
DJIEKTPOABMIKYIIASI CUJIa MHIYKIIUU
B IPOBOJAHUKE, JBHXKYILEMCS II0O-
CTyHaTejlbHO B OJHOPOJHOM Mar-
HUTHOM II0JIE.

[IpaBuino Jlenna.

NHayKTUBHOCTB. SIBIICHME CaMOWH-
OYKUUW. OJNEKTPOJBIIKYIIAs CHUJla
CaMOUHAYKIHUH.

OHeprusi MarHuTHOTO TIOJIS  Ka-
TYLIKH C TOKOM.
DJIEKTPOMarHuTHOE TOJIE.
TexHudecknue ycTpoWcTBa M IIpak-
TUYECKOE IIPUMEHEHUE: IIOCTOSH-
HbI€ MAarHUThl, 3JIEKTPOMArHUTBHI,
ANEKTPOJABUIATEIb, YCKOPHUTEIIN
AJIEMEHTAPHBIX YaCTUL, HWHIYKIHU-
OHHas IIeYb

OnpeneneHue HamnpaBiICHUS BEK-
TOpa MHIAYKIIMH MAarHUTHOTO IOJIS
MPOBOJIHUKA C TOKOM, CHJIbI AM-
nepa u cuibl JlopeHua.
PacrnioznaBanue Gpu3nuecKux spie-
HUH B y4eOHBIX OMBITAX U OKPYXKa-
IOIIEH JKU3HU: B3aWMOJICHCTBUE
MarHuTOB, AJIEKTPOMAarHUTHAsI WH-
IyKIMs, JCUCTBHE MAarHUTHOTO
T0JIs1 Ha POBOJTHUK C TOKOM U JBU-
JKYILIMKCS 3apsi.

AHann3 3IeKTPOMArHUTHBIX sIBIIE-
HUM C HCHOJIb30BAHUEM 3aKOHA
AIIEKTPOMArHUTHOM WHIYKIIHH.
Ornrcanme U3y4eHHBIX CBOMCTB Be-
IIECTB U AJIEKTPOMArHUTHBIX SIBJIE-
HUW C HCIOJBb30BaHUEM (U3UYe-
CKHUX BEITUYMH: MHAYKIUS MarHUT-
HOTO 10JIs1, cujia Amriepa, cuna Jlo-
peHIla, UHIYKTUBHOCTh KATYIIKH,
SHEPTUsl SIEKTPUUYECKOTO0 W Mar-
HUTHOTO TIOJIEN

Hroro no paszneny 11
Paznen 2. KOJIEBAHUA 1 BOJIHbI
2.1 MexaHuveckue " 9 KonebarenpHas cucrema. HccnenoBanune nmapamerpoB kose- budmmorexa [JOK
3JIEKTPOMArHUTHBIC KOJIe- CB00OOIHBIC MEXaHUYECKHE Koleba- 0aTeNbHOW CHUCTEMBI — TEPHO/A, https://m.ed-
OaHus HUs. ['apMOHMYecKWe KoyieOaHWs. YacTOThI, aMIUTUTYIBI M (a3bl Ko- = $00.ru/7f41c97c

ITepuon, wyacrora,
daza konebaHuil.
[IpyXUHHBIA MasTHUK.
MaremaTnyecKuii MasiTHUK.

aMIlINTyaa Hu

nebaHuil (MPYXUHHBIA W/UIU Ma-
TEMaTHYECKHI MasTHUK).
HaGnronenue 3aryxammmx Kose-
OaHUH.

UccnenoBanue CBOWCTB BBIHYX-
JIIEHHBIX KOJIEOAHH.
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YpaBHEHHE T'apMOHMUYECKHUX KOJe-
Oanwuii. [IpeBpamieHue sHEepTUH IPU
TapMOHUYECKHX KOJICOaHUSX.
KonebarenbHblii KOHTYP.
CB00OOAHBIE 2TIEKTPOMAarHUTHBIE KO-
nebaHus B UACATBHOM KOJieOaTelb-
HOM KOHTYp€E. AHAJIOTUsI MEXY Me-
XaHUYECKUMU U  3JIEKTPOMArHUT-
HBIMU KOJICOaHUSIMHU.

®opmyna Tomcona. 3akoH coxpa-
HEHUS SHEPIUU B UJI€aIbHOM KOJle-
0aTeabHOM KOHTYPE.
IIpencraBienue 0 3aTyXarOmMX KO-
nebaHuax. BeIHYyXIeHHbIE MEXaHHU-
YyecKue KoyieOaHusl.

Pe3onaHc. BeIHYyXI€HHBIE 2JIEKTPO-
MarHuTHBIE KOJIEOaHUS.
IlepeMeHHBIN TOK.
CunycouganbHbIN
TOK.

MOIHOCTE IEPEMEHHOT0 TOKA.
AMIIIUTYIHOE U AEUCTBYIOLIEE 3HA-
YEeHHE CUJIbl TOKA U HaIPSKEHUS.
Tpancopmarop.  IIpousBoactso,
nepegavya U rnoTpedieHne eKTpu-
YECKOM YHEPIUU.

DKOJIOTUYECKHE PUCKHU MPHU MPOU3-
BOJICTBE 2JIEKTPOIHEPIUH.
KynpTypa ncnonap30BaHus JIEKTPO-
SHEPrUH B MIOBCEIHEBHON KU3HU.
TexHUueckrue yCTpOWCTBAa W Mpak-
TUYECKOE IPUMEHEHHUE: IEKTpUYe-
CKHMI 3BOHOK, T€HEpaTop IepeMeH-
HOT'O TOKA, JINHUU JIEKTpoIIepeaay

MIEPEMEHHBIN

Habmoienue pesonanca.
ITpoBeneHue HKCHEpUMEHTA: HC-
CJIeZIOBaHUE 3aBUCUMOCTH IIEpHOIa
MaJIbIX Kojie0aHWH rpy3a Ha HUTH
OT JIJTMHBI HUTH M MacChl Tpy3a; Uc-
CJIeZIOBaHUE IIEPEMEHHOI0 TOKa B
LEeNH U3 TOCIE0BATEIFHO COEIH-
HEHHBIX KOHJIEHCATOPa, KaTyILKU 1
pesucropa.

Onenka aOCOJIOTHBIX U OTHOCH-
TEJIBHBIX IOIPEIIHOCTEN HU3Mepe-
HUH PU3MUECKUX BEIUYMH.
OOBsiCHEHHE TPUHITUIIOB IHCTBUS
U yCJIOBUI 6€3011acHOro MpUMeHe-
HUS YJIEKTPHYECKOTO 3BOHKA, TeHEe-
paropa MepeMEeHHOro ToKa, JTUHUMN
AIIeKTponepeaad.

Pemienue pacueTHbIX 3aj1a4 ¢ IBHO-
3aIaHHON (PU3UYECKON MOJECIBIO C
UCMOJIb30BAaHUEM OCHOBHBIX 3aKO-
HOB U (hOpMYyJI, OIIMCHIBAIOIINX Me-
XaHUYECKHUE U IIEKTPOMAarHUTHbIE
Kosie0aHusl.

Onucanue MeXaHHMYECKUX U DJIEK-
TPOMarHUTHBIX KosiebaHUil C uc-
MOJIb30BaHUEM (PU3MUYECKUX BEIU-
YUH: MEpPHOJ U dYacToTa Kosela-
HUH, ammmutyna u ¢asza koneba-
HUH, 3aps]] ¥ CHJIa TOKA B TAPMOHHU-
YEeCKHUX DJICKTPOMArHUTHBIX KOJie-
OaHUsX.

Pemenue KadyecTBEHHBIX 3alad C
OIIOPOi1 Ha U3yUYEHHBIE 3aKOHBI, 3a-
KOHOMEPHOCTH,  OINHKCHIBAIOLIHE
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2.2

Mexannueckue "
3JIEKTPOMArHUTHBIE BOJIHBI

MexaHHUeCKHUEe BOJIHBI, YCIIOBHUS
pacnpoctpanenus. [lepuon.
CkopocTh  pacHpoCTpaHEHUsT U
JuHa BOJHBL. [lomepeunsien mpo-
JIOJIbHBIE BOJIHBI.

HNuTtepdepennusa u qudpakiuus me-
XaHUYECKHUX BOJIH.

3Byk. CkopocThb 3ByKa. I'poMKOCTB
3ByKka. Beicora Tona. TemOp 3ByKa.
DJeKTPOMarHUTHbIE BOJIHBI.
VcnoBus M3MydeHHUsS BJIEKTpoMar-
HUTHBIX BOJH. B3anMHas opueHrta-
s BekTopoB E, B, v B anexTpomar-
HUTHOH BOJIHE.

CaoiicTBa ANEKTPOMArHUTHBIX
BOJIH: OTpaXXEHHE, IpeIOMIICHHE,
noJsipu3anusi, AuQpaxys, WHTEp-
¢epenus. CKOpPOCTb AJIEKTpoOMar-
HUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJIH.
[lpumeHeHHEe  DIEKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.
[TpuHIMIIBI PaTUOCBS3H U TEJICBH-
nenus. Pangnonokanus.
DJIEKTPOMArHuTHOE
OKPYKAIOILEH CPEbL.

3arpsi3HEHHE

MEXaHHUYECKUE W DIIEKTPOMArHUT-
HBIE KOJICOaHMSI.

Pabora B rpymnmax mpu riaHupoBa-
HUH, MPOBEICHUU M HHTEpIIpeTa-
MU PE3y/IbTaTOB OIBITOB, U aHa-
JIU3€ JIONOJIHUTEIbHBIX HCTOYHH-
KOB MH(OPMAITUH 110 TEME

W3yuenne oOpazoBaHus M paclpo-
CTpaHEHMs MONEPEYHbIX U Hpo-
JOJTBHBIX BOJIH.

HaGnronenue oTpakeHuss U 1pe-
JIOMJICHUs, UHTEPHEPEHIINH U JTU-
(bpakuuu MEXaHUYECKUX BOJIH.
HabntonieHue cBSi3M  TIPOMKOCTH
3BYKa M BBICOTBHI TOHA C aMILIUTY-
JIOM M 4aCTOTOMU KOJIeOaHHU, 3BYKO-
BOI'0 pE30HAaHCA.

UccnenoBanue CBOWCTB 3IJIEKTPO-
MarHUTHBIX ~ BOJIH:  OTpPakKeHUeE,
npeJoMIICHUE, TOJSpU3anus, -
bpakuus, uHTEpPEepeHIHs.
N3ydyenne yclaoBUid U3IMy4YEHUS
AIIEKTPOMArHUTHBIX BOJIH, B3aUM-
HOM opueHTanuu BekTopoB E, B, v
B DJIEKTPOMAarHUTHOM BOJIHE.
W3yueHne mnpuUMEHEHHS DIIEKTpPO-
MarHUTHBIX BOJH B TEXHHUKE H
OBITY.

OOBsicHEeHHE TPUHITUIIOB JeHCTBUS
U yCIIOBUH 0€30MacHOro npumeHe-
HUS MY3bIKQJIbHBIX HHCTPYMEHTOB,
yJIBTPa3BYKOBOW JMAarHOCTUKH B

bubnunoreka LIOK

https://m.ed-
S00.ru/7f41c97c
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TexHu4eckue ycTpoHWcTBa M IIpaK-
TUYECKOE MPUMEHEHHUE: MY3bIKAJIb-
HbIE MHCTPYMEHTBI, YJIbTPA3BYKO-
Basi AMAarHOCTUKA B TEXHUKE U MEIU-
LMHE, panap, IEKTPOMArHUTHOE
3arpsi3HEHUE OKPYKaroLEeH Cpeibl.

TexHudeckue ycTpoHWCTBa M IIpaK-
TUYECKOE MPUMEHEHHUE: MY3bIKAJIb-
HbIE HMHCTPYMEHTBI, YJIbTPA3BYKO-
Basl AMArHOCTUKA B TEXHUKE U MEIU-
LIMHE, pajap, paguoONpPUEMHUK, Te-
JIeBU30p, aHTeHHa, TenedoH, CBU-
1e4yb

TEXHUKE ¥ MEJHIMHE, pajapa, pa-
JUOIIPUEMHHKA, TEJIEBU30pa, aH-
TeHHbI, Tenedona, CBU-neun.
Pemienue pacueTHbIX U Ka4eCTBEH-
HBIX 3371a4 C OTIOPOil Ha N3yYCHHBIE
3aKOHBl M 3aKOHOMEpPHOCTH, OIlU-
CBIBAIOIINE PACIPOCTPAHCHHUE Me-
XaHUYECKUX U 3JIEKTPOMArHUTHBIX
BOJTH.

Hcnonb3oBanue  MHGOpMAIMOH-
HBIX TEXHOJOTMHA JUIS TIOMCKa,
CTPYKTYPUPOBaHUS, HHTepIpeTa-
UM W TpeacTaBieHus uHpopma-
UM TIPH MOATOTOBKE COOOILEHHIM
00 UCHOJB30BaHUU DJIEKTpOMAr-
HUTHBIX BOJIH B TEXHUKE.

VYuacTtue B quckyccuu 00 3JeKTpo-
MarHUTHOM 3arps3HEHUHN OKpYKa-
FOIIEH Cpebl.

Pabota B rpynnax npu ruiaHupoBa-
HUM, TIPOBEICHUH W WHTEepIpeTa-
UM PE3yJIbTaTOB ONBITOB U aHa-
JM3€ JTOTIOJIHUTEIHHBIX HCTOYHU-
KOB MH(OpMAIIH 10 TeMe

2.3

OnTuka

10

['eomeTpuyeckas onTuka.
[IpsamonuHEtHOE pacnpoCTpaHEHUE
cBeTa B OAHOpoaHOU cpene. Jlyu
cBeTa. ToueuHbIli HICTOYHHK CBETA.
OtpaxeHue cBeTa. 3aKOHbI OTpaXxe-
Hus ceta. [locTpoenne m3odpaxke-
HUM B TIJIOCKOM 3€pKaJie.

N3y4eHue sBIIEHUS MTOJHOTO BHYT-
PEHHETr0 OTPakeHHUs, €ro MpUMEHe-
HUS B CBETOBOJIE.

N3ydenne momeneil MHKpPOCKOIIA,
TEJIECKOIA.

[Tonyyenue cnexrpa ¢ MOMOIIBIO
npu3Mbl M TU(PPAKIUOHHON pe-
HIETKH.

N3mepenne nokasaress npenomiie-
HUS CTEKJIA.

bubmmorexa LIOK

https://m.ed-
S00.ru/7f41c97c
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[Ipenomiienue cBeTta. 3aKOHBI IIpe-
JIOMJICHHS cBeTa. AOCOJIOTHBIN T10-
Kasarenb npenomiieHus. IlosHoe
BHYTPEHHEE OTpa)KCHUE.
[IpenenpHblid yrojl MOJHOTO BHYT-
PEHHEro OTPAXKEHHUSI.

Hucnepcust ceera. Cl0KHBIN COCTaB
Oenoro cBera. LIBer.

CoOuparomue © paccerBarOIINe
nuH3bl. ToHkas ynmH3a. POKyCHOE
paccTostHUE M ONTHYECKash CHlia
ToHKOW nuH3bI. [locTpoenue n3006-
paXeHU B COOMPAIOIINX U PACCEH-
BarOIUX JUH3aX. PopMmyna TOHKON
JIMH3BI. YBeIWYEHHE, JaBacMoe
JIMH30M.

[Ipenensr TPUMEHUMOCTH TE€OMET-
PUYECKOM ONTHKHU.

Bonnosas ontuka. Untepdepenuus
cBera. KorepeHTHbIe HCTOUHUKHU.
VcnoBus HaOMIOAEHUS MaKCUMY-
MOB U MHHHMYMOB B HHTepQepeH-
[IMOHHOM KapTHUHE OT IBYX CHH(]a3-
HBIX KOT€PEHTHBIX UCTOUHUKOB.
Hudpaxknus cera. [dudpakunon-
Hasl pelleTka. YCJIoBHUE Ha0moe-
HUS TJIABHBIX MAaKCHUMYMOB TIPH TIa-
JIEHUU MOHOXPOMAaTHUYECKOTO CBETa
Ha JU(pPaKIUOHHYIO0 pemeTKy. [lo-
JSIpU3alMs CBETA.

TexHUueckrue yCTpOWCTBAa W Mpak-
TUYECKOE MTPUMEHEHHUE: OUKH, JYIIa,
doroannapar, MPOEKIMOHHBIN an-

HccnenoBanue CBOMCTB n300paske-
HUU B JIMH3AX.

OOBsicHEeHHE TPUHITUIIOB JEHCTBUS
U yCJIOBUH 0€3011aCHOrO MpUMEHe-
HUS OYKOB, JyIbI, (poToammapara,
IPOEKIMOHHOI0 annapara, MUKpO-
CKOIla, TEJIECKOIa, BOJOKOHHOM
ONTUKH, JAU(PPAKIMOHHON  pe-
LIETKH, MOJISIPOUIA.

Pemenue pacueTHbIX 33134 C IBHO
3aJJaHHOW (PU3HUYECKON MOJIEIBIO C
UCIOJIb30BAHUEM OCHOBHBIX 3aKO-
HOB U (OopMys TreoMeTpuyecKou
OITUKHU.

[Toctpoenue u omnucanue u3obpa-
JKEHUS, CO3/1aBAEMOI0 IIJIOCKUM
3€pKajoM, TOHKOW JIMH30.
PaccmoTpenue npenenos npume-
HUMOCTH T€OMETPUYECKOW  OI-
TUKU.

Pacnio3znaBanue (u3nueckux siBie-
HUWA B ONBITAX U OKpYyXKaroueu
KU3HU: TMPAMOJIMHEHHOE pacmpo-
CTpaHEHHUE CBETa, OTPAKEHUE, IIpe-
JoMJieHUe, WHTepdepeHus, Iu-
bpakuus M TOJSApU3ALUSL CBETa,
nucnepcus ceeta. M3ydyenue ycio-
BUM HaOJIOJICHUS MAaKCUMyMOB U
MUHUMYMOB B HHTep(EpEeHLINOH-
HOW KapTHHE OT JIByX CHUH(a3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.
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napat, MUKPOCKOII, TEJIECKOII, BOJIO-
KOHHAsl ONTHKA, JIU(PpPaKIIMOHHASL
pelieTKa, moJspOrI

VYcnoBue HAOIIOACHUSA TIJIaBHBIX
MaKCMMyMOB TpH TaJCHHUH MOHO-
XpOMaTHYECKOTO CBeTa Ha Judpak-
[IUOHHYIO PEIIETKY.

AHaJII/I3 OIITUYCCKUX HBJ’IGHI/If/'I C UC-
MOJb30BAaHUEM 3aKOHOB: 3aKOH
MPSAMOJIMHENHOTO  paclpoCTpaHe-

HHUA CBCTA, 3aKOHbI OTpPAKCHUA
CB€Ta, 3aKOHBI IMPpECIOMJIICHUA
CBCTa.

OrmnucaHue ONTUYECKUX SIBIEHUN C
UCIIOJIb30BaHUEM (DU3HUYECKHX Be-
TUYrH: (DOKYCHOE pPACCTOSHUE H
ONTUYECKAsl CHJIA JINH3BI

Hroro no paszneny 24
Pazzen 3. OCHOBBI CIIELIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTU
3.1 | OcHOBBI CIeLUaIbHOM 4 ['paHuibl PUMEHUMOCTH KJlaccH- PelieHne kauecTBeHHBIX 3afau ¢ bubnmorexa [IOK
TEOPUU OTHOCUTENIBHOCTH YECKOM MEXaHUKHU. ONOpOol Ha U3yUYEHHbIE MOCTYJIAThI https://m.ed-

[Moctynatel crnenuansHoii Teopuu CTO. $00.ru/7f41c97c
OTHOCHUTEJIBHOCTH: uHBapuaHT- Vcmonp3oBaHne  WHGOPMAIMOH-
HOCTb MOAYJISI CKOPOCTH CBETa B Ba- HBIX TEXHOJIOTMH Ui IIOMCKA,
KyyMe, TIPUHIIAIT OTHOCHUTEIIEHOCTH = CTPYKTYPHUPOBAHHS, HWHTEPIIPETA-
OnHmreitHa. OTHOCUTENBHOCTh O- IMU M IpeJCcTaBleHHUs] WHpopMa-
HOBPEMEHHOCTH. 3aMeJIeHUe Bpe- IIHH IPH NOJATOTOBKE COOOIIEHHI O
MEHH U COKpallleHHe JUINHBI. rpaHMIaXx MPUMEHUMOCTH KJIacCH-
OHeprusi U UMITYJIbC PEJSITUBACT- 4YEeCKOM MexaHuku u ocHoBax CTO
CKOM YaCTHIBI.
CBsI3b MacCHI C SHEPTHEH 1 UMITYIIb-
COM  DEJSTHBHCTCKOM  YacTHUIIBL
DHEPrus MOKost

Hroro o pazaeny 4

Pasznen 4. KBAHTOBAS ®U3UKA
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4.1

4.2

OIIEMEHTHI KBAaHTOBOU

OIITHUKH

Ctpoenne aToma

6

®oronbsl. Popmyna [liranka cBsA3u
SHEpruM POTOHA C €ro YaCTOTOM.
DHeprusi 1 UMITYIJIbC (POTOHA.
OTtkpeiTHE U uccienoBaHue (HoTo-
s dekra. OmbiTer A.I'. CTonerosa.
3akonbl pororpdexra. YpaBHeHUE
OiinmreitHa s dotodddekra.
«Kpacnas rpanuma» horodddekra.
Hasnenue cera. Onbitel 11.H. Jle-
Oenesa.

XHUMHYECKOE IEHCTBUE CBETA.
TexHUYECKUE YCTPOMCTBA W MpaK-
TUYECKOE MpUMEeHeHue: (HoToae-
MEHT, (OTONATYUK, COJIHEUHas Oa-
Tapesi, CBETOINOT

Monpens atoma TomcoHa. ONBITEI
Pesepdopna mo paccesHHIO 0O-
yactull. [lmaHerapHas  Mojmenb
aroma. [Tocrynarst bopa.

Hab6monenue ¢oroadpdexra Ha
YCTaHOBKE C IIMHKOBOW ILIACTH-
HOMU.

HccnenoBanue 3aKOHOB BHEIIHETO
dororddekra.

OObscHEeHNE OCHOBHBIX MPHUHIIM-
MOB  JIGHCTBUS  TEXHUYECKUX
YCTPOMCTB, TakMX Kak: (orode-
MEHT, (HOTOAATYHK, COTHEUHas Oa-
Tapesi, CBETOAMOJ; U YCIOBUN HUX
0€3011acHOr0 MPUMEHEHHUS B IpaK-
TUYECKON KU3HH.

Pemenue pacueTHbIX 3a7a4 C SIBHO
3aIaHHON (PU3MYECKON MOJCIIBIO C
WCIIOJIb30BAaHUEM OCHOBHBIX 3aKO-
HOB ¥ (pOpPMYJT KBAHTOBOW OMTHUKH.
Pemienne kayecTBeHHBIX 3a7ad ¢
OTOPOY HA U3yYEHHBIC 3aKOHBI, 3a-
KOHOMEPHOCTH KBaHTOBOM  OII-
Tuku. PacrioznaBanue puznyeckux
SBJICHUN B y4yeOHBIX ombITax: (o-
TodNIeKTpuUeckuii 3hdexT, cBero-
BOE JIaBJICHHE.

Onucanrie U3y4eHHBIX KBAHTOBBIX
SIBJICHUH M TIPOLIECCOB C UCIIOIb30-
BaHWEM (DU3UYECKHX BEITUYHH:
CKOPOCTh AIIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M YacToTa
CBETa, YHEPTUS U UMITYJIhC (hOTOHA
N3ydyenne momenu omnbiTa Pesep-
dopna.

[IpoBenenne HsKcnepuMEHTa MO
HAOIIO/ICHUIO JIMHEHYATOTO CIICK-
Tpa.

bubmunoreka LIOK

https://m.ed-
S00.ru/7f41c97c

but6mmoreka [IOK

https://m.ed-
S00.ru/7f41c97c
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4.3

ATOMHOE SApPO

W3ny4enue u noriomeHne GoToOHOB
IIpU TEepexofe aroMa C OJHOIO
YPOBHsI 3HEPIUM Ha JApyroi. Buasl
criekTpoB. CHEKTp ypOBHEH 3Hep-
UM aToMa BOJIOpPO/a.

BonHoBple ~ cBOMCTBAa ~ YacTHL.
Bonner ne bpoiua.  Kopmycky-
JISIPHO-BOJIHOBOM 1yaJM3M.
CroHTaHHOE U BBIHYKIEHHOE U3y~
YEeHHUE.

TexHudeckue ycTpoHWCTBa M IIpak-
TUYECKOE MPUMEHEHHUE: CIIEKTPaJlb-
HBII aHajau3 (CIEKTPOCKOI), Ja3ep,
KBaHTOBBIM KOMIIBIOTEP

OKCHEpUMEHTBI,  JIOKa3bIBAIOIINE
CJIOHOCTB CTPOCHHSI sIJIpa.
OTKpBITHE PATUOAKTHBHOCTH.
OmnwiTel Pesepdopna o ompenene-
HUIO COCTaBa PaJHOAKTHBHOTO W3-
Ty4YeHUsl.

CgoiicTBa anb(a-, 6era-, raMmma-m3-
ny4deHUs. BnusHME paninoakTUBHO-
CTH Ha KUBbIE OPTraHU3MBI.
OTkpeITHE IPOTOHA U HEUTPOHA.

Ouenka a0OCOJIOTHBIX W OTHOCH-
TEJIbHBIX MOrPEIIHOCTEN Hu3Mepe-
HUH PU3NYECKUX BEITUYHH.
N3yuenne mopenu aroma: Towm-
COHa, IJITaHETAPHOU MOJIENI aTOMa,
Mojienu aroma bopa.

N3ydenue cnekTpa ypoBHEU 3HEP-
ruu atoma Boaopoaa. OObsICHEHHE
MPUHIIMIOB JEUCTBUS U YCIOBUU
0€301acHOr0 TMPUMEHEHHUS CIICK-
TPOCKOMa, Jla3epa, KBAHTOBOIO
KOMIIBIOTEPA.

Pemenne kxadeCTBEHHBIX 3az1ad C
ONOpPOH Ha U3YYECHHBIE 3AKOHBI, 3a-
KOHOMEPHOCTH U (DU3UYECKUE SIB-
neHus o teme «CTpoeHue aromay.
Pacnio3znaBanue (pu3nueckux sipie-
HUN B y4eOHBIX OMbBITaX: BO3HHUK-
HOBEHUE JIMHEWYATOTO CIIEKTPa 13-
JTy4YEHHUs.

AHanM3 KBaHTOBBIX MPOIIECCOB U
SIBICHUH C HCIOJb30BaHHEM IIO-
crynatoB bopa

N3yueHnne SKCIEpUMEHTOB, JIOKa-
3BIBAIOIUX CJIOKHOCTh CTPOEHHUS
aTOMHOTO si/ipa.

HccnenoBanue TpekoB yacTull (110
rOoTOBBIM (poTorpadusm).
N3ydeHne sOepHbIX CUIl, AEPHBIX
peakuuii CHHTe3a W pacraja, Tep-
MOSIIEPHOTO CUHTE3A.

N3ydeHne HYKIOHHOW MOJeIu
anpa ['eiizen6epra-lBaneHko.

but6mmoreka [IOK

https://m.ed-
S00.ru/7f41c97c
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Hyxnonnas monens snpa I'eiiseH-
Oepra-lBaHneHko.

3apsn sapa. MaccoBoe 4uciio siipa.
N3otomsl.

Anbda-pacnian. DIEKTPOHHBIA U
HO3UTPOHHBIN OeTa-pacnaj,.
["amma-u3nyuyenue. 3akoH pajnoaK-
TUBHOIO pacnajga OHEpPrus CBs3U
HYKJIOHOB B sIJIpe€.

SlnepHbIE CUITBL.

HedexT macchl spa.

Snepnbie peakunu. Jlenenue u cuH-
TE3 s1ep.

Snepubiit peaktop. TepmosiaepHbIit
cunTte3. [Ipo0iemsbl U nepCreKTUBbBI
AJIEPHON YHEPIETUKH.
OKOJIOTUYECKHE AaCMEKThl SIEpPHOMN
DHEPrETHUKHU.

OnemeHTapHble 4acTUIbl. OTKpHI-
THE TIO3UTPOHA.

MeTtoapl HAOMIOJEHUS U PETUCTpa-
LIMU DJIEMEHTAPHBIX YAaCTHULL.
®dyHaaMeHTaIbHbIE B3aUMO/IEeH-
ctBus. EquncTBO (hrznueckoit kap-
THUHBI MHpA.

TexHu4eckue yCcTpoHWCTBa MU IIpakK-
THYECKOE INPUMEHEHHE: JI03UMETD,
Kamepa BuibcoHa, siIEpHBIN peak-
TOp, aTOMHasi boMba

OOBsicHeHHE YCTPOWCTBA U TIPUMeE-
HEHUs J103UMeTpa, Kamepsl Buib-
COHA, SJIEPHOIO pEaKTopa, aTOM-
HOM GOMOBI.

Pemenue 3amau ¢ onopou Ha momay-
YEeHHbIE 3HAHUS, B T.4. O 3apsje U
MacCOBOM YHCJIE si/ipa.
Pacnio3naBanue (u3nueckux siBie-
HUH B Y4COHBIX ONBITAX U B OKPY-
JKaroUe >KU3HU: €CTECTBEHHAs U
HCKYCCTBEHHasl paJiMOAKTUBHOCTb.
OnucaHue KBAaHTOBBIX SIBJICHUN U
MPOIIECCOB C UCIOIB30BAHUEM (HH-
3UYECKUX BEJIIMYUH: MEPUOJI MOITY-
pacmaja, SHeprusi CBSI3U aTOMHBIX
a1ep, 1eeKT Macchl Aapa.

AHanu3 IpoLECcCCOB U SBICHUH C
UCIIOJIb30BAaHUEM 3aKOHOB U IIO-
CTYJIaTOB: 3aKOH COXPaHEHUS JJIeK-
TPUYECKOTO 3apsizia, 3aKOH coXpa-
HEHUS MacCcOBOTO YHUCIHA, TOCTY-
naTel bopa, 3aKOH pain0aKTUBHOTO
pacmaja.

VYyactue B paboTe Kpyrioro crojia
«DyH1aMeHTanbHbIE B3aUMOJECH-
CTBUS.

EnunctBo ¢usnyeckoil KapTHUHBI

MHUpay.
Ucnons3zoBanne  uHOOpPMAITHOH-
HBIX TEXHOJIOTUM JUIsl TIOMCKa,
CTPYKTYpUPOBaHHUS, HHTEpIIpeTa-

UM W TIpe/ACTaBiIeHUs HH(pOpMa-
LIUH TP [TOATOTOBKE COOOIIEHUH 0
IIPUMEHEHUH 3aKOHOB KBAaHTOBOM




o1

5.1

Hroro no pasneny

DNeMEHThl aCTPOHOMHUHU H
acTpodu3uku

15

(U3HUKY B TEXHUKE W TEXHOJIOTHSIX,
HKOJIOTMUYECKUX aCHEeKTaX SACpHOM
SHEPTreTUKHU

Paznen 5. QJIEMEHTbBI ACTPOHOMUHN U ACTPO®U3UKU

7

Dranbl pa3BUTHS aCTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE ACTPOHOMHUH.

Bupg 3Besmnoro neba. Co3Be3mus,
SpKHUE 3BE3/bl, TUIAHETHI, X BUJIU-
MO€ JIBHIKEHHE.

ConHe4yHast cucTeMa.

Comnie. CojlHEYHasT aKTHBHOCTD.
HcTtounuk snepruu CosHLa U 3BE311.
3Be3/1bl, UX OCHOBHBIE XapaKTEpHU-
CTUKH. JlnarpamMmma «CHEeKTpaJIbHBIN
KJIaCC — CBETUMOCTbY. 3BE3/IbI I'J1aB-
HOM IIOCJIEOBATEIbHOCTH. 3aBUCH-
MOCTb «Macca — CBETHUMOCTbY IS
3Be3[ TJIABHOM MOCJIEIOBaTEIbHO-
CTH.

BryTpeHHee cTpoeHune 3Be3 1.
CoBpeMEHHbIE TPEJICTABICHUS] O
MPOUCXOXKACHHUN U DBOJIIOIUHU
ComHna ¥ 3Be3d. OTambl KU3HU
3BE3I.

Mneunsiii I[Iyts — Hama ['anakTuka.
ITomoxxenne u nBmxenne CoJHIIA B
I'anaktuke. TUIBI raJakTHK.
PannoranakTuku u KBa3zapsl.
UepHble ObIpHI B SApaX TalaKTHK.
Bcenennas. Pacmupenue BceeneH-
HoM. 3akoH Xa00u1a.

ITogroroBka cooOmeHuii 00 3Ta-
max pa3BUTHs aCTPOHOMUHU, O TIPH-
KJIAJHOM HM MHPOBO33PEHUECKOM
3HAYCHUH aCTPOHOMHH, O METOAaX
MOJIyYeHUS! HAYYHBIX aCTPOHOMH-
YECKUX 3HAHWUM, OTKPBITUAX B CO-
BPEMEHHOM aCTPOHOMMUMU.
W3ydyeHue COBpEMEHHBIX TIpel-
CTaBJICHUH O IPOUCXOKIACHUU H
spomonuy CoIHIIA U 3BE3/.
N3yuenune TUTIOB TallaKTHK, PaIno-
raJIaKTUK U KBa3apOB.

N3yuenne paBuKeHUs HEOECHBIX
TeN, PBOJIOIUK 3Be3d U Bceenen-
HOM, MPOLIECCOB, MPOUCXOISAIINX B
3B€3/1aX, B 3BE3JHBIX CHUCTEMax, B
MEKTaJaKTUYeCKOW cpene, Mac-
mTabHOM CTPYKTYphl BeenenHoi.
OObmbsacHenue pacmmpenus Beenen-
HOM Ha OCHOBE 3aKoHa Xa00ua.
[ToaroroBka Kk 00CYXACHUIO HEPE-
[IEHHBIX TPOOJIEM aCTPOHOMHH.
[IpoBenenne HaOMIOJACHUI HEBO-
OpPYKEHHBIM TJIa30M C UCTIOJIb30Ba-
HHAEM KOMIBIOTEPHBIX TPHIIOXKE-
HUM 1JI ONIPEAETIECHUS

MOJIO)KEHUs HeOeCHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE

bubmunoreka LIOK
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PazOeranne ranaktuk. Teopus
Bosbiioro B3peiBa. PenukroBoe u3-
JTy4eHUe.

Macmrabnas crpykrypa Bcenen-
HOU. MeTrarajiakTuka.

co3Be3uss CeBepHOro mojyuapus
U SIPKHE 3BE3/IBI.

[TpoBenenue HaOMOJCHUN B Tele-
ckon JlyHbl, maHer, MieyHOro
ITyTn.

Hepeniennsie npoOaemMbl | YdacTue B AUCKYCCHH O HEpEIICH-
ACTPOHOMUH HBIX Ipo0JIeMax aCTPOHOMHUU
Uroro no pazneny 7
Paznen 6. OBOBILIAIOIIEE TTIOBTOPEHUE
6.1 O06o01IeHre U cUCTeMaTH3allis Co-  YdacTue B AUCKyccuu o ponu ¢pu-  bubmmoreka [JOK
JiepKaHusl pa3/ielioB Kypca «Mexa- 3WKH U aCTPOHOMHHU B Pa3JIMYHBIX https://m.ed-
HuKay», «MonekyasapHas (u3uka H = chepax JAeITeNbHOCTH YEN0BEKA. $00.ru/7f41c97c
TEpMOJMHAMHKAY, «IJeKTponuHa- [loAroroBka cooOmIeHH O MecTe
muka», «KoneGaHHs # BOJIHBI», (QHU3MYCCKON KAPTHHBI MUPA B Py
«OCHOBBI CIIEIMATBHON TEOPHH OT- COBPEMEHHBIX NPEACTaBICHUN O
HOcHUTeNnbHOCTHY, «KBaHTOBasi ¢u- mnpupoe.
Ob6o0maromee .
HOBTOpeHHE 4 3uKa», «DIEeMEHTHl aCTPOHOMHHM M BpInonHeHWe Y4eOHBIX 3aJaHui,
acTpou3uKm». JEMOHCTPUPYIOIIUX OCBOCHHE OC-
Ponb ¢u3MKHM 1 aCTPOHOMHU B 9KO- HOBHBIX NOHATHH, PU3NYECKUX Be-
HOMHYECKOH,  TEXHOJIOTHYECKOHM, JIMYMH U 3aKOHOB Kypca (H3HKH
couuanbHOM M 3THYeckoi cdepax 10-11 knaccos
NeSITeTTHHOCTH Y€JI0BEKa, POJIb U Me-
CTO (pM3HKM M aCTPOHOMHH B COBpE-
MEHHOM
Hroro mo pazaeny 4
PezepBHoe Bpemst 3
OBLIEE KOJIMYECTBO YA- 68

COB 11O [TPOT'PAMME
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KAJIEHAAPHEO-TEMATUYECKOE (ITOYPOYHOE) INTAHUPOBAHUE

10 KJTACC
B ToM uncne
Ne KonTtposbhbie, DJIEKTPOHHBIE
- Kommae  npaxruyeckue, uQpoBbIe

n/n Tema yueOHoro 3aHsTHS (YPOKA) CTBO nabopaTopHbIe MeTtob1/popMbl oOpa3oBarebHbIE Hlara ipo-

’ BC/ICHUS

9acoB  mCCICO0BATCIIb- KOHTPOJIA pecypcesl
CKHE, TPOEKT-
Hble pabOThI

1 ®duszuka — Hayka o npupoje. Hayunsie 1 Bunx koHTpOINIS: IpenBa- https://m.ed- 01.09.26 —

METO/IbI TIO3HAHUS OKPYKAIOILEr0 MUpPa puTenbHbI. MeTon $00.ru/3c68e8ad 05.09.26

KOHTPOJIS: YCTHBIH
OIpoc

2 Ponb u MecTo pusuku B popMupoBaHun 1 https://m.ed- 01.09.26 —

COBPEMEHHOI HAYYHON KapTUHbI MUPA, B $00.ru/8525e6d9  05.09.26

NPaKTUYECKOMN EATSILHOCTH JIFOCH

3 Mexanndeckoe amxkeHne. OTHOCUTENb- 1 Bua koHTpOIIS: TIpe/Ba- https://m.ed- 07.09.26 —

HOCTh MEXAHHUYECKOT'O IBHIKEHHUS. puTenbHbIi. Metos KoH- $00.ru/ah25722e 12.09.26

[epemerienue, CKOPOCTh, YCKOPEHHE TPOJISL: TECT

4 PaBHOMEpHOE MPSIMOTMHEHHOE IBIKCHHE 1 Buy koHTpOIIS: TEeKy- https://m.ed- 07.09.26 -

muii. MeTo KOHTPOJIS: $00.ru/4894alef 12.09.26

YCTHBIN OITPOC

5 PaBHOYCKOpEHHOE IPSMOTTMHEWHOE 1 Bua KoHTpOIIS: TEKY- https://m.ed- 14.09.26 -

TIBIDKEHUE 1. MeTos KOHTPOILS: s00.ru/23alabee 19.09.26

YCTHBIN OITPOC
6 CBobomHOe mazeHne. Y ckopeHue cBo0o/I- 1 Bua KoHTpOIIS: TEKY- https://m.ed- 14.09.26 -
HOTO Ta/IeHUs muii. MeTo KOHTPOJIS: $00.ru/9121c8a8 19.09.26
TECT

7 KpuBonuneiinoe nuxenue. [IBmxeHne 1 https://m.ed- 21.09.26 -
500.ru/c2756a45 26.09.26

MaTepuaIbHOW TOUKH MO0 OKPY>KHOCTH
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8 [Mpuanmn otHOCHUTENBHOCTH [ anumest. Bun xoHTpOIIS: ipeaBa- https://m.ed- 21.09.26 -
WHepuuaibHble CUCTEMBI OTcUeTa. I1epBhlit puUTenbHEI. MeTom KoH-  S00.1u/6e6f52h6 26.09.26
3akoH HeroToHa TPOJISA: TECT
9 Macca tena. Cuna. [Ipunnun cyneprnosu- Bua KoHTpOJIS: TEKY- https://m.ed- 28.09.26 —
u cuil. Bropoii 3akon HeroToHa miist Ma- . MeTo1 KOHTPOJIA: soo.ru/ed6e6c24 03.10.26
TEPUAIBHOU TOUYKHU YCTHBIN OIIPOC
10 Tperwnii 3akoH HproToHa 17151 Matepuaib- Bu KoHTpOJIS: TEKY- https://m.ed- 28.09.26 —
HBIX TOYEK 1uit. MeTo KOHTPOJIS: $00.ru/4733331e 03.10.26
YCTHBIN OITPOC
11  3akon BcemupHOro TsroreHus. Cuiia TsoKe- Buy koHTpOIIS: TEKy- https://m.ed- 05.10.26 -
cru. IlepBas KocMHYecKasi CKOPOCTb mmit. Metox KoHTpons: |~ $00.ru/1e8ac978 10.10.26
YCTHBIN OITPOC
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena Bun xoHTpons: Teky- https://m.ed- 05.10.26 -
muii. MeTo KOHTPOJIS: $00.ru/127bf378 10.10.26
MUCbMEHHas paboTa
13 Cuna tpenus. Koapduuuent tpenus. Cuna Bun xoHTpons: Teky- https://m.ed- 12.10.26 -
COTIPOTHBIICHHS [IPH JBWKEHUH TEIA B umii. Meton konTpons: |~ $00.ru/345d6fa3 17.10.26
KHUJIKOCTH WJIU Ta3e YCTHBIH ompoc
14 TlocrynaTtenbHoOe U BpallaTelbHOE JBIKE- Bun xoHTpOIIA: TEeKy- https://m.ed- 12.10.26 -
HHE aOCONMOTHO TBEPAOTO Tena. MOMEHT mmit. Meron KonTpons: | S00.ru/895793ea 17.10.26
cuibl. [nedo cunbl. YciaoBus paBHOBECHUS TEeCT
TBEPAOIO Tea
15 NmMnynbe MaTepuanbHOM TOUKH, CUCTEMBI Bun xonTposs: npensa- https://m.ed- 19.10.26 -
MaTepHaNbHBIX TOUeK. UMITynbe cuibl. 3a- puTenbHEIf. Meton koH-  S00.ru/8fefedd9 24.10.26
KOH COXpaHEHUsI UMITyJbca. PeakTuBHOE TPOJISL: TECT
JIBIDKCHUE
16 Pabora u momHOCTh criibl. KuHetnueckas https://m.ed- 19.10.26 —
SHEPIus MaTepuanbHOIi Touky. Teopema 06 s00.ru/facfcb76 24.10.26

N3MEHEHUY KHHETHYSCKOM OHEPIrun
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17 [TorenumaneHas 3ueprus. [loreHunanbHas Bun xoHTpONS: TEmMaTu- https://m.ed- 05.11.26 —
SHEprus ynpyro aeGpopMupoBaHHOMN Npy- yeckuil. Meron KoH- $00.ru/3571464d  07.11.26
*wuHbl. [ToTeHIanbHast SHEPT U Teia TPOJIS: MUCHbMEHHAS pa-
BOJIM3H IMOBEPXHOCTH 3EMITH oora
18 [ToreHnnanpHble U HEMTOTEHIIUAJILHBIE Bun koHTpOIIS: TEKY- https://m.ed- 05.11.26 —
cuibl. CBA3b pabOTHI HEMOTEHINATEHBIX i, MeTos KOHTPOJLS: $00.ru/9d2f72c8 07.11.26
CHJI C ©I3MEHEHUEM MEXaHUYEeCKON SHEPTUH YCTHBII OTPOC
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKOH SHEPTHU
19 JlaGopaTtopHas pabora «McciaenoBanue 1 Bun xoHTpons: Teky- https://m.ed- 09.11.26 -
CBA3HM PabOTHI CUJIBI C U3MEHEHHEM MEXa- umii. Meton konTpons: |~ S00.ru/13786138 | 14.11.26
HUYECKOW YHEPTHUU Tella Ha IpUMepe pac- MUChbMEHHAs paboTa
TSOKCHUST PE3MHOBOTO JKT'yTay
20 KonTtponsHas pabora no teme «Kunema- 1 Bun xoHTpONA: TEMaTH- https://m.ed- 09.11.26 -
THKa. J[uHaMuka. 3aKOHbI COXpAaHEHUS B yeckuii. MeTox KoH- s00.ru/f7dcdb46 14.11.26
MEXaHHUKE) TPOJIS: MUCHbMEHHAS pa-
6ota
21 OCHOBHBIE TIOJIOKEHUS MOJIEKYJIAPHO-KH- Bun xonTpos: npeasa- https://m.ed- 16.11.26 -
HETHYECKOI Teopun. BpoyHoBCcKOE puUTenbHBIA. MeToy koH- | S00.ru/aecledla 21.11.26
nswkenue. uddysus TPOJISi: TECT
22 XapakTtep JBMKEHUS U B3aUMOJICHCTBHS Buna koHTpOIIS: TEKy- https://m.ed- 16.11.26 -
YyacTHI] BeniecTBa. Mojienu cTpoeHus ra- . MeTos1 KOHTPOJIA: 500.ru/bff83b67 21.11.26
30B, )KUJAKOCTEW U TBEPABIX TEI YCTHBIN OITPOC
23 Macca monekyin. KonuuecTBo BerecTsa. https://m.ed- 23.11.26 -
IMocTostHHas ABOrazpo so0o0.ru/cdf5a4bl 28.11.26
24 TennoBoe paBHOBecue. TemnepaTtypa u eé Bun xonTposd: Teky- https://m.ed- 23.11.26 -
usmepenue. [llkana temneparyp Llenscus mmit. Metos KoHTposs: | $00.ru/e3ead7d3 28.11.26
MUChbMEHHAas paboTa
25 Wneanensiii raz B MKT. OcHoBHOE ypaB- Bun xoHTpons: Teky- https://m.ed- 30.11.26 -
nenne MKT mmit. Metos KoHTponsa: | S00.ru/e618el6d 05.12.26

YCTHBIH OIIPOC



https://m.edsoo.ru/3571464d
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26  AOcoxiroTHas Temrieparypa Kak Mepa cpe- Buy koHTpOIIS: TEKY- https://m.ed- 30.11.26 -
Hell KHHETHYECKOM HEPIUHU JBHKEHHUS MO- muii. MeTos KOHTPOJIS: $00.ru/6641clas 05.12.26
JeKyJl. YpaBHeHue MeHeneeBa- MMChMEHHas pabora
Knaneiipona
27 3akoH /lanmbToHa. ['a30BbIC 3aKOHBI https://m.ed- 07.12.26 -
500.ru/e5ab1332 12.12.26
28 | JlaboparopHas pabota «lcciaemoBanue 3a- 1 Bua KoHTpOJIS: TEKY- https://m.ed- 07.12.26 -
BHCHUMOCTH MEX1y MapaMeTpaMu COCTOS- Ui, MeTo1 KOHTPOJIS: s00.ru/b3ef54e2 12.12.26
HUS Pa3pPeIKECHHOTO Ta3a MUChbMEHHAs padboTa
29 M3omporieccel B acaIbHOM Ta3e U UX rpa- https://m.ed- 14.12.26 —
(uueckoe npeacTaBIeHNE $00.ru/69b2d137  19.12.26
30  BHyTpeHHss SHEPrUs TEPMOAUHAMUYECKOM Bun xonTpons: Teky- https://m.ed- 14.12.26 -
CHCTEMBI U CIIOCOOBI €€ H3MEHEHHS. mmit. Merton xkonTpons: | S00.ru/dsa6ecfd 19.12.26
KosimdecTBO TEIIIOTHI U paboTa. TECT
BHyTpeHHsIst SHEPTHsI OJTHOATOMHOT'O
UJIeabHOTO ra3a
31 Buns! Termonepenaun Bua koHTpOIIS: TIpe/Ba- https://m.ed- 21.12.26 -
puTenbHBIA. MeTos kon-  S00.ru/d8eacc9s 25.12.26
TPOJIS: TECT
32 | VYaenpHas TemnoéMKOCTh BemecTsa. Komu- https://m.ed- 21.12.26 -
4ECTBO TEIUIOTHI IIPH TEIUIONEPEIAYE. s00.ru/8ef74adl 25.12.26
AnmabaTHBIN MpoIecc
33 TlepBslif 3aKOH TEPMOJAWHAMHKH U €TO MPH- Bun koHTpOIIS: TEKy- https://m.ed- 11.01.27 -
MEHEHHE K U30Ipolieccam . MeTos1 KOHTPOJIA: soo.ru/facda34c 16.01.27
YCTHBIN OITPOC
34 HeoOpaTtumocTh npo1ieccoB B MPUPOJIE. Bun xonTposns: Teky- https://m.ed- 11.01.27 -
BTOpoii 3aK0H TEPMOIUHAMUKH mmit. Meton konTpons: | 800.ru/96ealcc3 16.01.27
YCTHBIN OITPOC
35 [Mpuniun aeiicreus u KI1/] TemnoBoii ma- Bua KoHTpOIIS: TEKY- https://m.ed- 18.01.27 -
[IIMHBI 1. MeTos KOHTPOJLS: $00.ru/c9a7d139 23.01.27

YCTHBIH OITPOC



https://m.edsoo.ru/6641c1a5
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36 Hukn Kapuo u ero KI1/| https://m.ed- 18.01.27 -
500.ru/2al4ch15 23.01.27
37 DKOJIOTHYECKUE TTPOOIEMBI Bun koHTpOIIS: TEKY- https://m.ed- 25.01.27 -
TEIUIOHEPTETUKH umit. Metos KonTposis: |~ S00.ru/73caaccé 30.01.27
MUChMEHHAs paboTa
38 O6o06maromuii ypok «MonekyispHas Gu- Buna koHTpOIIS: TEKY- https://m.ed- 25.01.27 -
3uKa. OCHOBBI TEPMOTMHAMUKH» mmit. Meton KonTpons: | $00.ru/3a67¢55f  30.01.27
TECT
39 KonTponbnas pabota no teme «Momeky- 1 By koHTpONS: TEMaTH- https://m.ed- 01.02.27 -
nspHas puzuka. OCHOBBI TEPMOJMHAMUKID yeckuil. MeTo KoH- s0o.ru/3a69%ad1l  06.02.27
TPOJISL: MUCHbMEHHAs pa-
6ota
40 [Tapoobpa3oBanue u KoHAeHCaIws. Vcna- https://m.ed- 01.02.27 —
peHHue U KMIIEHHE s00.ru/aéh9b69f  06.02.27
41 AOCOIIOTHAS 1 OTHOCUTEILHAS BIAXKHOCTh Bua xonTposns: TemaTu- https://m.ed- 08.02.27 —
Bo3ayxa. HacelieHHsblil map yeckuii. MeTox KOH- $00.ru/f1f8c83f 13.02.27
TpOJIsi: MMChbMEHHAs pa-
6oTta
42 Tsépnoe teno. Kpucrammueckne u Bun xonTposns: npensa- https://m.ed- 08.02.27 -
aMopQHbIe TeNa. AHU30TPOIHS CBOMCTB puTtenbHbIi. MeTon koH-  $00.ru/fc913bea 13.02.27
KpUCTaLIOB. JKUIKHE KPUCTAILITBL. TPOJISL: TECT
CoBpeMeHHbIE MaTEepHaIIbI
43  TlnaBiieHWe W KpHCTAJLTU3AIMS. Y IeTbHAS Bua KoHTpOIIS: TEKY- https://m.ed- 15.02.27 -
ternoTa rmuasieHus. Cyoaumanus 1. MeTos KOHTPOILS: $00.ru/33dc65d2 20.02.27
YCTHBIN OITPOC
44 YpaBHEHHUE TEIIOBOTO OanaHca https://m.ed- 15.02.27 -
s00.ru/bb4aec81 20.02.27
45  DnexTpuzanus Tei. DIEKTPUUECKUN 3apsl. Bun xonTpos: npeaBa- https://m.ed- 22.02.27 -
JIBa BU/Ia DIEKTPHUECKUX 3aPsI0B pUTenbHEI. MeTo KoH- | S00.ru/a8975218 27.02.27

TPOJISi: TECT



https://m.edsoo.ru/2a14cb15
https://m.edsoo.ru/2a14cb15
https://m.edsoo.ru/73caacc6
https://m.edsoo.ru/73caacc6
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https://m.edsoo.ru/3a67c55f
https://m.edsoo.ru/3a69ad11
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46 [IpoBogHUKY, TUAAEKTPUKH U MTOJIYTIPO- Bun xonTposis: Teky- https://m.ed- 22.02.27 -
BOJHUKH. 3aKOH COXPaHEHHUS JIEKTpHUUE- . MeTo1 KOHTPOJIA: $00.ru/37ed68d1 27.02.27
CKOT0 3apsijia TECT
47 B3aumogeiictBue 3apsanoB. 3akon Kynona. Bua xontposs: temaTu- https://m.ed- 01.03.27 —
ToueuHbIi SIEKTPUUCCKUN 3apsiT yeckuil. MeTo1 KOH- s00.ru/e794dad8 06.03.27
TPOJIS: MUCHbMEHHAS pa-
6ota
48 Hanpsok€HHOCTB DJIEKTPHYECKOTO MOJIS. https://m.ed- 01.03.27 -
[IpUHLKII CYTIEPIIO3UIIUM DIEKTPUYECKHX s0o0.ru/c9451bee  06.03.27
nosneu. JInnum HanpsyKEHHOCTH
49 Pabota cuit 37eKTpoCTaTHIEeCKOTo MOJIs. Bun xoHTpons: Teky- https://m.ed- 09.03.27 -
[Motenmman. Pa3HocTh MOTEHIINAIOB muii. MeTo KOHTPOJIS: $00.ru/ee5¢7673 13.03.27
YCTHBIH OITpoC
50 [TpOBOTHUKY M AUDJIEKTPUKH B DJICKTPO- Bun xonTpons: Teky- https://m.ed- 09.03.27 -
CTaTHYECKOM MoJie. J{MdIeKTpuyecKas mmit. Meron konTpoms: | $00.ru/3fab6c85 13.03.27
MIPOHUIIAEMOCTh YCTHBIH OIpoc
51 Onektpoémrocts. Konmencarop https://m.ed- 15.03.27 -
s00.ru/3daf6df9 20.03.27
52 DnekTpo€MKOCTh MIOCKOro KOHJIEHCAaTopa. Bun xoHTpoOIIA: TeKy- https://m.ed- 15.03.27 -
DHEPrys 3apsHKEHHOTO KOHIEHCATOPa mmit. MeTton kKonTpons: |~ S00.ru/8177e866  20.03.27
TECT
53 JlaGopatopHas pabota "M3mepenue 1 Bun koHTpons: TeKky- https://m.ed- 01.04.27 -
SIEKTPOEMKOCTH KOHIeHCaTopa" muii. MeTo KOHTPOJIS: $00.ru/86c¢c7f54 03.04.27
MUChbMEHHAas paboTa
54 [IpuHuun neicTBUst U MPUMEHEHUE KOH- Bua xontposns: temaTu- https://m.ed- 01.04.27 -
JIEHCATOPOB, KOMPOBAIBLHOTO aIapara, geckuil. MeTo KoH- s00.ru/57d2f644  03.04.27
CTpYHHOTO MIpUHTEPA. TPOJISL: MUCHbMEHHAs pa-
DJIeKTpOCTaTUYECKAas 3alIuTa. 3a3eMIICHUE oora
3JIEKTPOIIPUOOPOB
55 DJEKTPUYECKHUil TOK, YCIIOBHS €T0 CyIIIe- Bua koHTpOIIS: TIpenBa- https://m.ed- 05.04.27 -
crBoBauus. IlocrossHubi TOK. CHita TOKA. puTenbHBIN. MeTos KOH- $00.ru/5f18e57¢ 10.04.27

TPOJISi: TECT



https://m.edsoo.ru/37ed68d1
https://m.edsoo.ru/37ed68d1
https://m.edsoo.ru/e794dad8
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Hanpsokenune. Conpotusiienue. 3akoH Oma
JUISL y9acTKa IeTn

56 [TocnenoBarenpHOE, MapauiebHOE, CMe- 1 Bun koHTpOIIS: TEKY- https://m.ed- 05.04.27 -
IIaHHOE COEMHEHHUE ITPOBOIHUKOB. mmii. Meton kontpons: |~ $00.ru/16e1d6f8 10.04.27
JlaGopaTtopHnas padora «3yuenue UchbMeHHas paboTa
CMEIIAHHOTO COCJIMHEHHSI PE3UCTOPOBY
57  Pabota ¥ MOIIHOCTB 3JEKTPHUYECKOTO TOKA. https://m.ed- 12.04.27 —
3akon JIxoyns-Jlenna s00.ru/deed7cd5 17.04.27
58  3akon Oma 11t OTHOM (3aMKHYTOH) 2J1€K- 1 Bun xonTpons: Teky- https://m.ed- 12.04.27 -
Tpudeckoi enu. KopoTkoe 3aMbIKaHue. umii. Meton kontpons: | S00.ru/d27bfgbl 17.04.27
JlaboparopHas pabora «H3mepenue DJ]C MUChbMEHHAs paboTa
MCTOYHHMKA TOKA M €r0 BHYTPEHHETO COIPO-
TUBJICHUS
59  Pesepsubiii ypok. KontponrsHas padota 1o 1 Buna koHTpOMNS: TEMaTH- https://m.ed- 19.04.27 -
TeMe "DiekTpoauHamuka” / Beepoccuii- yeckuii. MeTos1 KOH- s0o.ru/635d6acd  24.04.27
CKast mpoBepoYHas pabora TpPOJIS: MMChbMEHHAs pa-
6ota
60 O0606mmanmui ypok «IeKTpoInHAMUKA» 1 Bun koHTpOJIS: UTOTO- https://m.ed- 19.04.27 —
/ Beepoccuiickas mpoBepouHas paboTa BBI. MeToq KoHTposs:  S00.ru/9752944d  24.04.27
MUCbMEHHas paboTa
61 = DnexkTpoHHas MPOBOAMMOCTb TBEPIBIX Me- https://m.ed- 26.04.27 -
TaJJIOB. 3aBHCHMOCTb COMPOTHBIICHHS Me- $00.ru/9e45fffd 30.04.27
TaJUIOB OT TEMIIEPATYPBHI.
CBepXIpoOBOANMOCTh
62 | DmexTpuueckuii TOK B Bakyyme. CBoiicTBa https://m.ed- 26.04.27 -
5JIEKTPOHHBIX TTyYKOB s00.ru/1756ccll  30.04.27
63 | IlonynpoBOAHMKH, UX COOCTBEHHAs U MPHU- Bun xoHTpons: Teky- https://m.ed- 04.05.27 -
MecHas npoBoanMocTs. CBolicTBa p—N- muii. MeTo KOHTPOJIS: $00.ru/8caf19d3 08.05.27
nepexoja. [1oynpoBoTHUKOBEIE TIPHOOPHI TEeCT
64 DJEeKTPUYECKUil TOK B PaCTBOpax M pac- https://m.ed- 04.05.27 -
T71aBaX JIEKTPOJUTOB. s00.ru/2d19db3b  08.05.27
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3JI€KTpOJII/ITI/I‘-IeCKaSI JUucconuanus.

DJIEKTPOJIN3
65 DneKTpUYECKHii TOK B razax. CamocTosi- 1 Bun koHTpOIIS: TEKY- https://m.ed- 11.05.27 -
TEJIbHBIM H HECAMOCTOATENBHBIN paspsil. umit. Meton KonTposs: | S00.ru/e95aclce 15.05.27
Mounnus. [Inazma TECT
66 DNeKTpUYECKHe MPUOOPHI M YCTPOMCTBA U 1 https://m.ed- 11.05.27 -
UX IIPaKTHYECKOE TpuMeHenue. [IpaBuia soo.ru/63cedfbc 15.05.27
TEXHUKH 0€30MACHOCTH
67 KonTponbHas pabota o Teme «IeKTpo- 1 1 Bun konTposns: temaTu- https://m.ed- 17.05.27 -
crathka. I[I0OCTOSHHBIIH 2IEKTPUYECKHI TOK. yeckuii. MeTos1 KoH- s00.ru/858efadd 22.05.27
Toku B pa3nuuHBIX cperax» TPOJISL: MUCHbMEHHAs pa-
6ota
68 | PesepsHbIii ypok. O000ImaONIHIA YPOK IO 1 https://m.ed- 24.05.27 -
temam 10 knmacca s00.ru/d44cf6f4 26.05.27
OBIIEE KOJIMYECTBO YACOB 68 x/p—5. 1/p— 5

I10 ITPOTPAMME
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KAJIEHAAPHEO-TEMATUYECKOE (ITOYPOYHOE) INTAHUPOBAHUE

11 KJTACC
‘ B Tom uucine
KonTtposbhbie, DIJIEKTPOHHBIE
J\/@ Konuue  mpaxruueckue, unudpoBbIe Jlara npo-
i Tema yueGHoro 3ansTus (ypoka) CTBO 1abopaTopHEIE, Mertoasl/hopmbl 06pasoBaTenbHbe | Do
qacoB HCCJICI0BATECIb- KOHTPOJIA pecypchl
CKHE, TIPOCKT-
Hble paboThI
1 ITocTossHHBIE MATHUTHI U X B3aUMOJIEN- 1 Bun xortpons: npena-  bubnuorexa [IOK  01.09.26 -
ctBue. MarautHoe mosie. Bektop Maruut- putenbHbIiA. MeTos https://m.ed- 05.09.26
HOM MHIYKIMH. JIMHUM MarHUTHON KOHTPOJISI: YCTHBIN 500.ru/ff0c9778
WHTYKIIAU 0I1poC
2 MarHuTHOE 110JIe TIPOBOJHHUKA C TOKOM. 1 bubmmorexka [IOK 01.09.26 -
OmnbiT Dpcrena. BzanmoeiicTBue mpoBoi- https://m.ed- 05.09.26
HHKOB C TOKOM s00.ru/ff0c98fe
3  JlabGoparopnas pabora «/3y4eHre MarHuT- 1 1 Bun xontpois: teky- | bubmumoreka [JOK  07.09.26 —
HOTO TIOJISI KaTYIIKH C TOKOM» muii. MeTo KOHTPOJIS: https://m.ed- 12.09.26
MUCbMEHHasi paboTa s00.ru/ff0c98fe
4 JleficTBHE MarHUTHOTO TIOJISI HA TIPOBOJIHUK 1 1 Bug xontpoist: Texky- | bubmmorexka [IOK  07.09.26 —
¢ Tokom. Cuta Ammnepa. JlaboparopHas pa- mmid. MeToJ1 KOHTPOJIS: https://m.ed- 12.09.26
6ora «MccnenoBanre neiiCTBUS TOCTOSH- MUChbMEHHas paboTa s00.ru/ff0c9ac0
HOTO MarHuTa Ha PaMKy C TOKOM»
5 JlelicTBre MarHUTHOI'O MOJISL HA IBHIKYILLY- 1 Bun kontposs: Texky- | bubnmoreka [IOK  14.09.26 —
10cs 3apspkeHHyro yactuiry. Cuia Jlo- uii. MeTo1 KOHTPOJIS: https://m.ed- 19.09.26
penua. Pabora cuiel Jlopenna YCTHBIN ONpoc s00.ru/ff0c9df4
6 OnexkTpoMarHuTHast HHAyKus. [1oTok Bek- 1 Bun xonTposns: Teky- 14.09.26 -
TOpa MarHUTHON MHAYKIuU. DJ1C nHayK- muii. MeTo1 KOHTpOJIA: 19.09.26

UK. 3aKOH JIEKTPOMAarHUTHOW MHIYKIIUU
Dapanes

TECT
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7 Jlaboparopnas padota «VccienoBanue siB- Bun xontpouns: teky- | bubmmoreka [JOK  21.09.26 —
JICHHS DJIEKTPOMArHUTHON MHIYKIIANY uii. MeTo 1 KOHTPOJIS: https://m.ed- 26.09.26
MUChbMEHHAas paboTa s00.ru/ff0cal50
8 NunyktuBHOCTD. SIBIEHUE CAMOMHIYKIIUH. Bun xontpouns: teky- | bubmmoreka [JOK = 21.09.26 —
3/IC caMOMHIYKIMK. DHEPIHsI MarHUT- uii. MeTo 1 KOHTPOJIS: https://m.ed- 26.09.26
HOT'O TI0JISl KaTYIIIKU C TOKOM. TECT s00.ru/ff0ca600
DJIEKTPOMAarHUTHOE TI0JIC
9 TexHUYeCKHE YCTPONCTBA U UX TIPUMEHe- Bun xonTpons: Teky- 28.09.26 —
HUE: TOCTOSTHHBIE MAaTHUTHI, 3JIEKTPOMATr- muid. MeTo1 KOHTPOJIS: 03.10.26
HUTBI, AJICKTPOIBUTATEIb, YCKOPUTEIIH dJIe- YCTHBII OTPOC
MEHTAPHbBIX YaCTHUI], HHAYKIIHOHHAS I1eYb
10 Ob6o06maromuit ypok «MarauTHoe moie. Bun kontpoisi: Texky- | bubmmoreka [IOK  28.09.26 —
DJNEeKTPOMAarHUTHAS UHIYKIUS 1y, MeTo1 KOHTPOJIS: https://m.ed- 03.10.26
YCTHBIN OMpoOcC s00.ru/ffOcab82
11 KonTposabHas padbora no teme «Maruur- 1 Bun xonTpons: tematu-  bubnmmoreka [IOK  05.10.26 —
HOE TI0JIe. DJICKTPOMArHUTHAS WHTYKIIHS yeckuil. Meton KoH- https://m.ed- 10.10.26
TpOJIsi: MMChbMEHHas pa-  S00.ru/ff0cad58
6ota
12 CBoOOHBIE MEXaHUYECKHE KOJIEOaHNS. Bun xonTposst: npenBa-  bubmmorexa [JOK  05.10.26 -
['apMoHnYeckue KonedaHus. Y paBHEHHE puTenpHBIN. MeTos https://m.ed- 10.10.26
rapMOHUYECKUX Kojiebanwuii. [Ipespamienne KOHTPOJISI: YCTHBIH s00.ru/ff0caf06
SHEPrUU OTIpOC
13  JlaGoparopHas pabota «MccnenoBanue 3a- 1 Bun xonTposd: Teky- 12.10.26 -
BHCHMOCTH TIEPHO/Ia MATTBIX KoJIeOaHUH . MeTo1 KOHTPOJIA: 17.10.26
rpy3a Ha HUTHU OT JUTUHBI HUTH U MAcChI MUChbMEHHAs paboTa
rpy3a»
14 Koneb6arenbupiii koHTYyp. CBOOOHBIE Bun xonTpous: teky- | bubmmoreka [JOK  12.10.26 —
AIIEKTPOMArHUTHBIC KOJIeOaHuUs B UCalb- muii. MeTo1 KOHTPOJIS: https://m.ed- 17.10.26

HOM KoJiebaTeIbHOM KOHTYpe. AHaJIOTus
MEXy MEXaHUYECKUMU H
JIEKTPOMArHUTHBIMH KOJI€0aHUSIMU

TECT

s00.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
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https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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15 ®opmyna TomcoHna. 3aKOH COXpaHEHUS Bun xontpouns: teky- | bubmmoreka [JOK = 19.10.26 —
SHEPI'HH B UICAIBHOM KOJIeOaTeIbHOM uii. MeTo 1 KOHTPOJIS: https://m.ed- 24.10.26
KOHTYpE TEeCT s00.ru/ffOch9c4
16 [IpencraBienue o 3aTyxarnux Koneba- bubmmorexka [JOK = 19.10.26 —
HUSX. BeIHY)KI€HHBIE MEXaHHUECKUE KOJIe- https://m.ed- 24.10.26
Oanust. Pesonanc. BeiHykIeHHBIE s00.ru/ffOcbb86
AJIEKTPOMArHUTHBIE KOJICOaHMS
17  Ilepemennsiii Tok. CUHycOHIadbHBIN TIEpE- Bun xontposns: tematu-  bubamorexka [JOK  05.11.26 —
MEHHBII TOK. MOIITHOCTh IIEPEMEHHOTO yeckuid. MeToJ1 KOH- https://m.ed- 07.11.26
TOKa. AMIUTUTY/IHOE M JICWCTBYIOIIIEE 3HA- TPOJIS: MUChbMEHHas pa- | S00.ru/ffOchd34
YCHHE CHJIBI TOKA U HAMPSDKCHUS 6ota
18  Tpancdopmarop. [IponsBozacTso, nmepenada Bun koHTpOIIS: TEKy- 05.11.26 -
1 TTOTpeOICHUE IICKTPHUUCCKOM SHEPTHH . MeTo1 KOHTPOJIA: 07.11.26
YCTHBIN OITPOC
19  VYcrpolicTBO B MPaKTUIECKOE TPUMEHEHUE Bun xontpois: teky- | bubmmoreka [JOK  09.11.26 —
AJIEKTPUUECKOTO 3BOHKA, FeHEepaTopa mepe- mmid. MeToJ1 KOHTPOJIS: https://m.ed- 14.11.26
MEHHOTO TOKa, JJMHUI JJIeKTporepeaad MUCbMEHHas paboTa s00.ru/ff0cc324
20 | Dkonoruyeckue puCKH MpU MPOU3BOJICTBE Bun xonTposns: remMaTu- 09.11.26 -
anekTposneprun. KynpTypa ncrnons3oBa- yeckuil. Metos KoH- 14.11.26
HUS 3JICKTPOIHEPTHH B TIOBCEIHEBHOM TPOJISL: MUCHbMEHHAs pa-
KUZHU 6ota
21 MexaHnueckre BOJIHBI, YCIIOBUS PACIIPO- Bun xonTpons: npensa- | bubmmoreka [IOK  16.11.26 —
ctpanenus. [lepuoa. CkopocTs pacrpo- puTenbHbI. MeTo https://m.ed- 21.11.26
CTpaHeHUsI U JUTMHA BOJIHBI. [lonepevnbie u KOHTPOJIS: YCTHBIN s00.ru/ffOcca54
TIPOJIOJIbHBIC BOJIHBI orpoc
22 3ByK. CKOpOCTh 3BYyKa. ' pOMKOCTH 3ByKa. Bun xontpons: teky- | bubmmoreka [JOK  16.11.26 —
Bricora Tona. TemOp 3ByKka . MeToJ1 KOHTPOJIS: https://m.ed- 21.11.26
YCTHBIN OIpoc soo.ru/ffOcccOc
23  DneKTpoOMarHUTHBIC BOJHBI, UX CBOMCTBA U bubmuorexa [IOK 23.11.26 -
ckopocTs. [1Ikana 3neKTpoMarHUuTHBIX https://m.ed- 28.11.26

BOJIH

so00.ru/ffOccfe0



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
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https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
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24 [IpuHIMIIBI pagUOCBSI3U U TEIEBUACHHUS. Bun xonTposis: Teky- 23.11.26 -
PazButue cpencts cBs3u. Paanonokanus . MeTo1 KOHTPOJIS: 28.11.26
TECT
25 KonTpomnpHas padora «Konebanus u Bun xonTposs: tematu- | bubmmoreka [JOK  30.11.26 —
BOJIHBI» yeckuil. MeTo1 KOH- https://m.ed- 05.12.26
TpOJISi: MMChbMEHHas pa- | S00.ru/ff0cc6f8
6ota
26  IIpsmMonuHEHOE paclIpOCTpaHEHHUE CBETA B Bun xontpons: npeasa-  bubmuorexa [JOK  30.11.26 -
OJTHOPOAHOM cpefie. ToueyHbI UCTOTHUK pUTENbHBI. MeTo https://m.ed- 05.12.26
ceera. JIyu cBera KOHTPOJIS: YCTHBIN s00.ru/ff0cd350
0I1poC
27 OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS bubmmoreka [JOK  07.12.26 —
cserta. [TocTpoenne n300paXkKeHUi B II0C- https://m.ed- 12.12.26
KOM 3epKajie s00.ru/ffOcd4e0
28 | Tlpenomnenwue cBera. [lomHOE BHyTpEeHHEE Bun xontpois: teky- | bubmumoreka [JOK  07.12.26 —
otpakeHue. [IpeaenbHbId yrom MoJIHOTO mmid. MeToJ1 KOHTPOJIS: https://m.ed- 12.12.26
BHYTPEHHETO OTPaKCHHSI MUCbMEHHas paboTa 500.ru/ffOcd7f6
29 | JlaGopartopHas pabota «/3mepenue moka- 1 Bun kontposs: Texky- | bubnumoreka [IOK  14.12.26 -
3aTels MPEIOMIICHHUS CTEKIIa mmid. MeToJ1 KOHTPOJIS: https://m.ed- 19.12.26
MUCbMEHHas paboTa s00.ru/ffOcd67a
30 JIunssl. [Toctpoenue n3obpaxxeHuil B Bun kontposns: Texky- | bubnumoreka [IOK  14.12.26 —
muH3e. Dopmyia TOHKOM JTUH3EI. Y Beaude- . MeToJ1 KOHTPOJIS: https://m.ed- 19.12.26
HUE JINH3BI TECT soo.ru/ffOcddle
31 JlaGopatopnas pabota «lccnenoBanue 1 Bun xonTposd: Teky- 21.12.26 -
CBOMCTB M300paKeHUH B JIMH3AX) . MeTo1 KOHTPOJIA: 25.12.26
NUCbMEHHasi paboTa
32 Hucnepcus ceera. CloxxHbI cocTaB Oe- 1 Bun xonTposd: Teky- 21.12.26 -
noro cgeta. [[Ber. JlabopaTtopHnas pabora . MeTo1 KOHTPOJIA: 25.12.26
«HabmoeHne nucnepcuu cBeTa NUCbMEHHasi paboTa
33 | Hurepdepenmus crera. udpakius cBera. Bun xontpouns: teky- | bubmmoreka [JOK  11.01.27 —
JudpakimonHas pemeéTka uii. MeTo 1 KOHTPOJIS: https://m.ed- 16.01.27

YCTHBIN OIIPOC

s00.ru/ff0ced22



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
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https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22

65

34

35

36

37

38

39

40

[Tonepednocts cBeTOBBIX BOJIH. [lomspusa-
LU CBETa

Onrtuyeckue mpuOOPHI U yCTPOHCTBA U
yCIIOBHSI X 0€30M1acCHOI0 IIPUMEHEHUS

['paHnLIBI TPUMEHUMOCTH KJIACCUYECKOMN
MexaHuku. [locTymnarsl cnenuanbHO# Teo-
pUU OTHOCHUTEIIBHOCTH

OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3a-
Me/JIEHUE BPEMEHU U COKPAICHHE JITMHbI

DHeprus U UMIYJIbC PEISITUBUCTCKON Ya-
ctuibl. CBA3b Macchl C SHEPTrUen U UM-
MyJbCOM. DHEPrusi MOKOs

KontpomnbHas padora «OnTrka. OCHOBBI
CHEIHaIbHON TEOpUN OTHOCUTEIBbHOCTH

®otonbl. opmyna [Mnanka. DHeprus u
UMITYJIbC (OTOHA

Bun koHTpOIIA: TEKY-
uuid. MeTos1 KOHTPOJIA:
YCTHBIN OIIPOC

Bun koHTpOIIA: TEKY-
uuid. MeTos1 KOHTPOJIA:
YCTHBIN OIIPOC

Bun koHTpOIIA: TEKY-
muii. MeTo KOHTpOJIA:
MMChMEHHas pabora

Bun koHTpOIIA: TEKY-
muii. MeTo KOHTpOJIA:
TECT

Bun xonrposns: remaru-
yeckuidl. Meron KoH-
TPOJISL: MIUCbMEHHAs pa-
0ota
Bun xonTpons: npensa-
putenbHbIi. Meron
KOHTPOJISL: YCTHBIN
oIpoc

bubmuorexa [JOK

https://m.ed-
s00.ru/ff0cf02e

bu6mmoreka [IOK

https://m.ed-
$00.ru/ff0cf862

bu6mmoreka [IOK

https://m.ed-
soo.ru/ffOcfa42

bu6mmoreka [IOK

https://m.ed-
s00.ru/ffOcfc68

bu6mmoreka [JOK

https://m.ed-
s00.ru/ffOcf6f0

bu6mmoreka [IOK

https://m.ed-
s00.ru/ffOcfel6

11.01.27 -
16.01.27

18.01.27 -
23.01.27

18.01.27 -
23.01.27

25.01.27 -
30.01.27

25.01.27 -
30.01.27

01.02.27 -
06.02.27

01.02.27 -
06.02.27

41

42

OTkpeITHE U HccnenoBanue Gpotodpdexra.
Omnerter A. I'. Cronerosa

3akonbl portorddexra. YpaBHeHNE
OiHiTeitna ans porosddexra. «Kpacnas
rpanuiay horodddexra

Bun xoHTpONA: TemaTu-
yeckuii. MeTo KoH-
TPOJISL: IUCbMEHHAs pa-
6ota
Bun xoHTpons: npensa-
putenbHbIA. Meron
KOHTPOJISI: TECT

bubmuorexa [JOK

https://m.ed-
s00.ru/ffOcffcd

bu6mmorekxa [IOK

https://m.ed-
s00.ru/ff0d015e

08.02.27 -
13.02.27

08.02.27 -
13.02.27



https://m.edsoo.ru/ff0cf02e
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https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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43  JlaBnenme cBera. Omnwitel [1. H. JleGenena. Bug xoutpossi: Texky- | bubnmoreka [IOK  15.02.27 —
XuMHUECKOE NEUCTBHE CBETA uii. MeTo 1 KOHTPOJIS: https://m.ed- 20.02.27
YCTHBIN OMpoc s00.ru/ff0d04a6
44  TexHuveckue yCTpoicTBa U IPaAKTUYECKOE 15.02.27 -
npuMeHeHue: PoTolrieMeHT, (PoToaaTIuK, 20.02.27
COJTHEYHas OaTapesi, CBETOIUOT
45  Pemienue 3aj1a4 1o reMe «JIE€MEHTHI KBaH- Bun xonTpouns: npensa- | bubnmmoreka LIOK — 22.02.27 —
TOBOU OITHKW puTeIbHBIN. MeTo https://m.ed- 27.02.27
KOHTPOJIS: TECT 500.ru/ff0d0302
46 Monens aroma Tomcona. OnbiTel Pesep- Bun kontpoisi: Texky- | bubmmoreka LIOK  22.02.27 —
dopaa 1o pacCestHUIO O-YaCTHII. 1uii. MeTo 1 KOHTPOJIS: https://m.ed- 27.02.27
[TnanerapHas MoJielib aToMa TEeCT s00.ru/ff0d091a
47 [Hoctynarsr bopa bubmmorexka [IOK 01.03.27 —
https://m.ed- 06.03.27
soo.ru/ff0dOafa
48 W3ny4eHue u norioiieHue GOTOHOB MpH Bun xonTpons: tematu-  bubnuoreka [IOK  01.03.27 —
Mepexoie aToMa ¢ OJTHOTO YPOBHSI SHEPTHU yecKuid. MeTo/1 KOH- https://m.ed- 06.03.27
Ha Jpyroi. Buasl cnekTpos TpoJIsi: MMChbMeHHas pa- | S00.ru/ff0dOafa
0ota
49 BonnoBele cBolicTBa yactuil. BosHbl e Bup xoutpoist: Texky- | bubmmoreka [IOK  09.03.27 —
Bpoitns. KopmyckynsipHo-BOTHOBOH 1ya- muii. MeTo KOHTPOJIS: https://m.ed- 13.03.27
mu3M. CIIOHTaHHOE U BBIHY)KJICHHOE H3ITy- YCTHBIH Ompoc s00.ru/ff0d0ca8
YeHUe
50 OTtkpbITHE panoakTUBHOCTU. OnbITh Pe- Bun xontpons: teky- | bubmmorexka [JOK  09.03.27 —
3epdop/a 1o OnpeIeIeHHIO COCTaBa pa- uii. MeTo1 KOHTPOJIS: https://m.ed- 13.03.27
JTMOAKTUBHOT'O U3JTY4EHUS YCTHBIN ONpoc s00.ru/ff0dofd2
51 CgoiicTa anb(a-, 6eta-, ramMmma-u3ayde- 15.038.27 -
Husl. BiusiHue pailoakTUBHOCTH Ha KUBBIE 20.03.27
OpraHH3MBI
52 | OtkpbITHE IPOTOHA U HEHTpOHA. M30TOMHI. Bun xontpouns: teky- | bubmmoreka [JOK — 15.03.27 —
Anbda-pacnaa. DIEKTPOHHBIN U MMO3H- uii. MeTo 1 KOHTPOJIS: https://m.ed- 20.03.27

TpOHHBIN OeTa-pacnaj. ['aMma-u3nyueHue

TCCT

s00.ru/ff0d1162



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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53 | DHeprus CBS3W HYKJIOHOB B siipe. SnepHbie Bun xontpouns: teky- | bubmmoreka [JOK  01.04.27 —
peakuuu. Snepusiii peaktop. [Tpodiemsl, uii. MeTo 1 KOHTPOJIS: https://m.ed- 03.04.27
NEPCIIEKTUBBI, SKOJIOTHYECKHUE aCTICKThI NUCbMEHHasi paboTa 500.ru/ff0d1356
SIICPHOM YHEPTETUKU
54  DnemeHTtapHble YacTUIIBl. OTKPBITHE TIO3H- bubmuorexa [IOK 01.04.27 -
TpoHa. MeTopl HAOIIOICHHS U PETUCTPA- https://m.ed- 03.04.27
IIUH DJIEMEHTAPHBIX YacTull. Kpyriblit ctom 500.ru/ff0d0e38
«DyH1aMEHTAIIbHBIE B3AUMOACHCTBUS.
EnuHCTBO (PM3MYeCKOi KapTHHBI MUPay
55 Ortanbl pazButus actpoHomud. [Ipuknan- Bun koHTpOIIS: TEKY- 05.04.27 -
HOE ¥ MUPOBO33PEHUYECKOE 3HAYCHHUE acT- . MeTo1 KOHTPOJIA: 10.04.27
ponomuu. Bun 3Bé3nHoro HeOa. Co3Bes- TECT
TS, SIPKHE 3BE3/IBI, TUIAHETHI, UX BHIIUMOE
nBrokeHue. CoJIHEYHasi cucTeMa
56 Connue. Conneynas akTuBHOCTh. McTou- Bun xoHTpoOIIA: TEKy- 05.04.27 -
HUK 2Hepruu ComHIla U 3BE37] . MeTo1 KOHTPOJIA: 10.04.27
MMCbMEHHas paboTa
57 3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKH. 12.04.27 -
3BE31bI IITABHOM ITOCIIEI0BATEIILHOCTH. 17.04.27
Buytpennee crpoenue 38é371. CoBpeMeH-
HBIE TIPE/ICTABJICHUS O TIPOUCXOXKICHUH U
sBostoruu CosHIA U 3BE3]
58 Mueunsiii [yt — nHama ['anakTtuka. Ilo- Bun xonTposns: Teky- 12.04.27 -
noxxenue u aemxenne Connna B ["anak- muii. MeTos1 KOHTpOJIA: 17.04.27
tuke. ['amaktuku. YépHBIE TBIPHI B sIpax MUChbMEHHAas paboTa
raJlaKTHK
59  Bcenennas. Pa3z6eranue ramaktuk. Teopus 19.04.27 -
Bonwmioro B3peiBa. PenrkroBoe 24.04.27
u3nydeHue. MeraranakTuka
60 Hepemennsie mpoOiieMbl aCTPOHOMUU Bun xoHTpOIMIS: UTOTO- 19.04.27 -
BBIH. MeTOT KOHTPOJIA: 24.04.27

MMChMEHHas paboTa



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
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61 KonTtponpHas pabota «D51eMeHTHI acTpo- 1 1 Bun xonTposs: remaTu- 26.04.27 -
HOMUH U aCTPODHU3UKK» yeckuii. MeTon KoH- 30.04.27
TPOJIS: MUCHbMEHHAs pa-
6ota
62 O6o0maromuii ypok. Ponb ¢usuku u act- 1 Bux koHTpONS: TEMaTH- 26.04.27 —
POHOMHH B SKOHOMHUYECKOM, TEXHOJIOTYE- yeckuil. Meros KoH- 30.04.27
CKOM, COIIMAIBHON U ATUYECKOM cdepax Je- TpOJISi: TECT
ATEIBHOCTH YeJI0BEKa
63 O6o6maromuii ypok. Pois u Mmecto du- 1 Bun xoHTpOINIS: TEMaTH- 04.05.27 -
3UKH ¥ aCTPOHOMHH B COBPEMEHHOU Hay4- yeckuid. MeTon KoH- 08.05.27
HOM KapTUHE MUpa TpOJIAL: TECT
64 O6o6maromuii ypok. Pons ¢pusndeckoit 1 Bun xoHTpOINIS: TEMaTH- 04.05.27 -
TeopuH B (GOPMHUPOBAHKH MPEICTABICHUN yeckuid. MeTon KoH- 08.05.27
o (pu3mUeckoil KapTHHE MUpa TPOJIS: TECT
65 O6o0maromuii ypok. Mecto ¢puzndeckoit 1 Bua xonTposns: TemaTu- 11.05.27 -
KapTUHBI MUPa B OOIIEM psTy COBPEMEH- yeckuil. MeTox KoH- 15.05.27
HBIX €CTECTBCHHO-HAYYHBIX IPEICTaBIIC- TPOJIS: TECT
HUM O IpUpoae
66 = PesepBHBI ypok. MarHuTHOE T0JIE. DIIEK- 1 Bun xoHTpOINIS: TeMaTH- 11.05.27 -
TPOMarHuTHasi UHAYKIIHUS yeckuii. MeTox KOH- 15.05.27
TPOJIS: TECT
67 | PesepBHbIiil ypok. Ontrka. OCHOBBI CHCIIH- 1 Bua xorTpONS: TEMATH- 17.05.27 -
aIbHOM TEOPUH OTHOCUTEIBHOCTH yeckuil. Meroa KoH- 22.05.27
TPOJIS: TECT
68  Pesepnsiii ypok. KBanToBas dusuka. Die- 1 Bun xonTposst: teMatu- | bubmmoreka [JOK — 24.05.27 —
MEHTBI aCTPOHOMHHU U aCTPOPUUKH gyeckuil. MeTo1 KoH- https://m.ed- 26.05.27
TPOJISL: TECT s00.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB 68 kKp—4,0/p-7

I10 ITPOT'PAMME
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[TPOBEPAEMbIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJILHOU ITPOI'PAMMBI
10 KJIACC

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsiembie IpeIMETHBIC PE3YJILTAaThl OCBOCHHUSI OCHOBHOM 00pa3oBaTeIib-
HOW MPOTpaMMBI CPEAHETO 001Iero oopa3oBaHms

10.1

JleMOHCTpUpOBATh HA MPUMEPaxX pojb U MeCTO (PU3UKU B (POPMHUPOBAHUU CO-
BPEMEHHOM HAYYHOU KapTUHBI MUPA, B PAa3BUTHH COBPEMEHHON TEXHUKH U TEX-
HOJIOTH, B TPAKTUYECKON EATSIbHOCTH JIFOICH

10.2

10.3

Y4YuThIBaTh IPAHMIIBI PUMEHECHHS U3YYCHHBIX (PU3UUECKUX MOJIEIICH: MaTepH-
abHAs TOYKA, MHEPIUAIbHAS CHCTEMa OTCYETa, aOCONIOTHO TBEPIOE TEO,
UJICAJIbHBIN Ta3; MOJIENId CTPOCHUSA T'a30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECU-
HBIM 3JIEKTPUUYECKUH 3apsi/i — IPU PEeLICHUH (PU3UUECKUX 3a]a4

Pacnio3naBate ¢usndeckue sSBIeHUS (TPOLECCH) M OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKHU, MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOEHHSI BELIECTBA
1 3JIEKTPOAMHAMUKY: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEWHOE ABU-
XKeHue, CB0O0OIHOE MaJeHHE TeJl, ABUKEHHE 10 OKPYKHOCTH, UHEpLUs, B3au-
Moerictue Tel; nuddy3usi, OpOyHOBCKOE JBHUKCHHUE, CTPOCHHE YKHUIKOCTEH 1
TBEPBIX T€J, U3MEHEHHE 00BbEMa Tell IPU HarpeBaHUM (OXJIaXKACHUH ), TEIJIO0-
BOE paBHOBECHUE, UCIIapEHUE, KOHAEHCAs, TUIaBJIeHUE, KpUCTAIN3alUsl, KH-
NIeHHE, BIAXKHOCTh BO3/yXa, MOBBILICHNE JJABJICHUS T'a3a MPH €ro HarpeBaHUU
B 3aKPBITOM COCY/I€, CBSI3b MEX]y TapaMeTpaMH COCTOSIHUS T'a3a B U30IPOLEC-
cax; 3JIEKTpU3aLUs TeJl, B3aUMOICHCTBHE 3apsi10B

10.4

OnuchIBaTh MEXaHUUECKOE JIBUKEHUE, UCTIOIb3Ys (PU3NUECKUE BETUUUHBI: KO-
OpJIMHATA, IIyTh, IEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIa, UM-
IIyJIbC Tejla, KHHETUYECKask DHEPIus, NOTCHIMaIbHas DHEPrUs, MEXaHUUECKast
paboTa, MexaHHYecKasi MOIIIHOCTb; IIPU ONMCAaHUH MTPaBUIIBLHO TPAKTOBATh PU-
3MYECKHI CMBICI UCIIOJIB3YEMBIX BEJTMUNH, UX 0003HAYEHUS U €TUHHIIbI, HAXO-
JTUTH (POPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIUUNHY C APYTUMU Be-
JUYMHAMU

10.5

OnuceIBaTh U3y4EHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIIOBbIE SIBJICHMSI, UCTIONb-
3ys (pu3HUecKue BEIMYUHBL: IaBICHUE ra3a, TeMIeparypa, CpeiHsis KHHeTH4e-
CKasl DHEPTUsl XaOTUYECKOTO JBMKEHUS MOJIEKYJ, CPEIHEKBAJApATHUYHAs CKO-
POCTBh MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS SHEPrus, paboTa rasa, Ko-
3¢ (QULKEHT MOJe3HOro AEHCTBUS TEIJIOBOIO ABUTATEINS; IPU OMUCAHUU Ipa-
BUJIBHO TPAKTOBATh (PU3UYECKHI CMBICIT MCIIOJIb3YEMbIX BEJTMYNH, X 0003HA-
YEeHHs ¥ €IMHULIbI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOLINE TAaHHYIO (PU3HUECKYIO
BEJIMYUHY C IPYTUMHU BEIIMUYUHAM

10.6

OnuceiBaTh U3y4EHHBIE DJIEKTPUUECKHE CBONMCTBA BELIECTBA U DJIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCTIOB3YS (PU3NUYECKUE BETUUUHBI: AIEKTPUUYECKUH 3a-
psn, SIEKTPUUECKOE M0JIE, HAPSKEHHOCTD 110JIs, TOTEHIM AT, Pa3HOCTh IIOTEH-
LIMAJIOB; IIPH OITMCAHUY MTPABUIIBHO TPAKTOBATh (PU3UYECKUM CMBICI UCIIOJb3Y-
€MBIX BEJTMYMH, X 0003HAUCHHS M €IUHMILIbI;, YKa3bIBaTh (POPMYJIbI, CBS3bIBA-
IOLIME JAHHYIO (PU3MUECKYIO BEIUUUHY C IPYTUMHU BEIMYMHAMU

10.7

aAHATM3UPOBATH (PU3HUECKHE MPOIIECCHI U SIBJICHUS, UCTIOIB3YS (PU3HUECKHUE 3a-
KOHBI U TPUHIIUIIBL: 3aKOH BceMUpHOTO Tsirotenus, |, 11 u 11l 3akonst HetoToHa,
3aKOH COXPAHEHHUS MEXaHMYECKOW SHEPTHH, 3aKOH COXPAaHCHHS HMITYJIbCa,
MPUHIUIT CYNIEPIO3ULIMU CUJI, IPUHLIUAI PABHONPABUS MHEPIIUATBHBIX CUCTEM
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0TCu€Ta; MOJIEKYJIIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS BEIIECTBA, TA30BBIC
3aKOHBI, CBSI3b CPEIHEH KMHETUYECKOW YHEPIUU TEIJIOBOTO JIBM)KCHUS MOJIE-
KYJI ¢ a0COJTFOTHOM TEMIIEPATYpPOil, MEPBBIA 3aKOH TEPMOTUHAMUKH; 3aKOH CO-
XpaHEHHS JIEKTPUIECKOTO 3apsia, 3akoH KysoHa; mpu 3TOM pa3nuyarhb CIo-
BECHYIO (DOpPMYIHPOBKY 3aKOHA, €r0 MATEMATHYECKOE BBIPAXKEHUE U YCIOBUS
(rpaHuIbl, 001aCTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPUHIIUIIBI ICHCTBHS MaIlTUH, MPUOOPOB M TEXHHYECKUX
YCTPOMCTB; pa3iMyaTh YCIOBHUS MX 0€30MIaCHOTO UCTIOIB30BaHUS B TOBCETHEB-
HOMU KU3HU

10.9

BBIMOTHATE KCTIEPUMEHTHI IO UCCIEJOBAHUIO (PU3NYECKUX SBICHHH U IIPO-
LIECCOB C MCIIOJIb30BAaHUEM MPSIMbIX U KOCBEHHBIX H3MEPEHHH; IpH 3TOM (Pop-
MYJIMPOBATh pobsieMy (3aauy) U TUIIOTE3y y4eOHOro HKCIEePUMEHTa, COOH-
paThb YCTaHOBKY U3 MPEIIOKEHHOTO0 000PYAOBaHUSs, IPOBOJUTH ONBIT U (op-
MYJIMPOBATh BHIBOJIBI

10.10

OCYH_IGCTBJ'ISITL MMpsAMBbIC 1 KOCBCHHBIC U3MCPCHUA (bPISI/I‘ICCKI/IX BCJIIMYHH, IIPpHU
9TOM BI)I6I/IpaTI) OIITUMAJIBHBIN CIIOCO0 HN3MCPCHUSA U UCIIOJI30BATh U3BECTHLIC
MCTOAbI OLICHKH HOFpeIHHOCTeﬁ H3MepeHHI>’I

10.11

10.12

10.13

10.14

10.15

HccnenoBaTh 3aBUCUMOCTH MEXIY GU3NUECKUMHU BEJIMYMHAMU C UCIIOIb30BA-
HUEM MPSIMBIX U3MEPEHHIA; TP 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (pukcHpo-
BaTh Pe3yJIbTaThl IOJIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJTMUMH B BHJIE Ta0-
7M1 ¥ TpaUKOB, 1eIaTh BBIBOJBI IO PE3yIbTaTaM HCCIIETOBAHUS

CobmroiaTh mpaBuiia 0e30MacHOro Tpya MpH MPOBEICHUN HCCIECTOBAHHUA B
paMKax y4eOHOTO SKCIEPUMEHTa, YIeOHO-HCCIeN0BATEIbCKONW U MPOCKTHON
JESTENIbHOCTH C UCIOJIB30BAaHUEM HU3MEPUTENBHBIX YCTPONCTB U JabopaTop-
HOTO 000PYI0BaHUS

Pematp pacuérHble 3a1a4u ¢ SIBHO 33JaHHON (PU3MYECKON MOJEIbIO, UCIIONb-
3ys (pM3HYECKHE 3aKOHbI M IIPUHIIMITBI, HA OCHOBE aHAJIN3a YCIIOBHSI 33/1a4H BbI-
OupaTh PU3NYECKYIO MOJIENb, BBIIEIATh (PU3NUECKHE BETUYUHBI U (POPMYJIBL,
HE00XO0AUMBIE 7151 €€ peleHus], IPOBOIUTh PACUETHI U OLIEHUBAThH PEAIbHOCTh
MOJIYYEHHOT'0 3HAa4eHUs (PU3HMUECKON BEIUUUHBI

Pemarp kauecTBEHHBIC 3a/1a4U: BBICTPAUBATH JIOTHYECKU HEIPOTHBOPECUNBYIO
I[EMOYKY PACCYKICHHI C OMOpPOi Ha U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
(buznvecKre SBICHUS

Hcnonb30BaTh npu peuieHUH y4yeOHBIX 3a]ad COBpEeMEHHble MHGOpPMaIMOH-
HBIE TEXHOJIOTUU Ui MOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALUU U INIpel-
CTaBJICHUA Y4eOHOM 1 HAyYHO-TIOMYJISIPHON HH(pOPpMAIIIH, TTOTYYSHHOMN U3 pa3-
JIMYHBIX UICTOYHUKOB; KPUTUYECKH aHATM3UPOBATH MOJTYyIaeMyr0 HHPOPMALIUIO

10.16

[IpuBOAUTH IPUMEPHI BKJIaJJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOIIECCOB OKPYXKAIOIIET0 MUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH

10.17

Ucnons3oBath TECOPETUYCCKUEC 3HAHUA T10 (1)I/ISI/IK6 B HOBCG}IHGBHOI\/II JKHU3HU 1A
oOecrieyeHnss 6€30MaCHOCTH NpU OOpAIIeHUH ¢ TPUOOPAMU U TEXHUYECKUMHU
YCTPOWCTBAMH, JUISI COXPAHEHUS 37I0POBBSI U COOJIIOZICHUST HOPM DKOJOTHYe-
CKOI'0 TIOBEJICHUS B OKPYXKAIOWIEN Cpene

10.18

PaboTatb B rpyIine ¢ BEIIOIHEHUEM PA3IMYHbIX COIIMATIBHBIX POJICH, TNIAHUPO-
BaTh paOOTy IPyMIbl, pallMOHAIBHO PaCHpeleisTh 005S3aHHOCTH U IJIAHUPO-
BaTh ACATEIBHOCTh B HECTAHIAPTHBIX CUTYALIUSIX, a/IEKBATHO OLICHUBAThH BKJIA]
Ka)KJIOTO U3 YYaCTHUKOB I'PYMIIbI B peLICHHE paccMaTpuBaeMoil npoOaemMbl
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11 KIIACC

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMble TpeIMETHBIE PE3YIbTAThl OCBOEHUS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbI CpeHEro 001Iero 00pa3oBaHus

111

JleMOHCTpUPOBAThH HA IPUMEPAX POJIb U MECTO (PU3UKHU B (POPMUPOBAHHUHU CO-
BPEMEHHON HAay4YHOW KapTUHBI MHMPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TE€XHOJIOTHH, B IIPAKTHYECKON AEATEIbHOCTU JIOACH, LIEJTOCTHOCTh U €IIUH-
CTBO (PM3NYECKON KapTUHBI MUpa

11.2

VY4YuUTBIBAT MPAHULIBI IPUMEHEHHS U3YYEHHBIX (PU3NYECKUX MOJICNIEH: Toueu-
HBIM 3JEKTPUYECKUH 3apsijl, sSAepHas MOJENb aroMma, HYKJIOHHAas MOJENb
aTOMHOI'O 5i/ipa NPH pelleHNH (PU3NYecKHX 3a1a4

11.3

11.4

Pacrio3naBath (u3nuecKue sBJIeHUS (MIPOIECCH) U OOBICHATH UX HA OCHOBE
3aKOHOB 3JICKTPOAUHAMUKHU U KBAaHTOBOU (1)I/I3I/IKI/II QJICKTpHUYCCKas NpOBOAU-
MOCTb, TEIUIOBOE, CBETOBOE, XUMHYECKOE, MATHUTHOE JICHCTBUS TOKA, B3au-
MOHeﬁCTBHC MArauMToOB, J3JICKTpOMAarHvuTHas HWHAYKIHA, HCI;'ICTBI/IC Mar"Hur-
HOT'O TOJISl Ha MPOBOTHHUK C TOKOM U JIBMOKYIIIUICS 3apsi/l, 37IeKTPOMAarHUTHbIC
KoJIeOaHHsI ¥ BOJIHBI, IPSIMOJIMHCHHOE PaCIpOCTPAHEHUE CBETA, OTPAKEHUE,
npenomiieHue, HHTepdepeHnus, MGPaKIus U MOSIPU3AIUs CBETa, JUCIIep-
cus ceta, horoanexrpuueckuit 3¢ dekt (hoTorddekT), CBETOBOE AaBlICHNUE,
BO3HMKHOBEHHE JIMHEHYATOTO CIICKTPa aTOMa BOJI0OPO/1a, ECTECTBEHHAS U HC-
KYCCTBCHHAA paJUOAKTHUBHOCTDb

OnuceiBaTh U3y4YEHHbIE CBOMICTBa BellecTBa (JIEKTPUUYECKHE, MarHUTHBIE,
ONITUYECKUE, HIIEKTPUUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEl) U AIIEKTPO-
MarHuTHbIE BJIEHUS (IIPOLIECCHI), UCIOB3YSl (PU3NUECKUE BETUUYHUHBI: dJIEK-
TPUYECKUH 3apsll, CHJIa TOKa, dJIEKTPUUECKOE HANPSIKEHHUE, DJIEKTPUUECKOE
COMPOTHUBIIEHUE, Pa3HOCTH MoTeHnuanoB, IJC, paborta Toka, MUHIYKIIHS Mar-
HUTHOTO moJisd, cwia Amnepa, cwia JIopeHla, MHAYKTUBHOCTh KaTYyLIKH,
SHEPrus JIEKTPUUECKOr0 U MarHUTHOTO IOJIeH, MepUol U YyacToTa Koseda-
HUH B Kosle0aTeIbHOM KOHTYpE, 3apsijl M CUjla TOKa B Ipoliecce TapMOHUYe-
CKHX 3JIEKTPOMAarHUTHBIX KOoJeOaHuM, (OKYCHOE pacCTOSHUE M ONTHYECKas
CHJIA JIMH3bI; TIPU ONMCAaHUU MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI HC-
M0JIb3yEMBIX BEJIMYMH, UX 0003HAYEHUS U €IMHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIOIIUE JTAHHYIO (PU3NYECKYIO BETUUYMHY C IPYTHMMHU BEIMYMHAMHU

11.5

OnuceiBaTh U3yYCHHBIE KBAHTOBBIE SIBICHUS U IPOLECCHI, UCTIONIb3Ys (PU3U-
YECKHUE BEJIMUMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JIJIMHA BOJIHBI U Ya-
CTOTa CBETA, SHEPTUA U UMIYIbC (HOTOHA, MEPUOJI MOJypaclaaa, YHEPTHs
CBSA3U aTOMHBIX sI/Iep; IPHU ONMUCAHUU MPaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI MCTIOJIb3YEMbIX BEJTUYMH, UX 0003HAUEHUS M €IMHUIIBI; YKa3bIBATh
(GhopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMH Be-
JUYMHAMU, BBIYUCIIATh 3HaYeHHE (PU3NUECKON BEIMUUHBI

11.6

AHanu3upoBath PU3NYECKHE MPOIECCH U SBICHUS, UCTIONB3Ys PU3NIeCKue
3aKOHBI ¥ TPUHIUTIBL: 3aK0H OMa, 3aKOHBI MTOCIIEI0BATEIHLHOTO U TTapalyIeiThb-
HOTO CO€TMHEHUS TPOBOAHUKOB, 3aK0H [[koyns — JIeHa, 3aK0H dIeKTpomar-
HUTHON WHAYKIMH, 3aKOH TPSIMOJIMHEWHOTO pPacIpOCTPaHEHUsl CBETa, 3a-
KOHBI OTpaXCHUSA CBCTA, 3dKOHBI MPCIOMIICHHUA CBCTA, YPABHCHHC DOHH-
mreitHa s Gotodddexra, 3aKOH COXpAaHSHUST SHEPTUH, 3aKOH COXPaHEHUS
HMITYJIbCA, 3aKOH COXPAaHEHHUSI AJEKTPUUIECKOTO 3apsaa, 3aKOH COXPAHCHHS
MacCOBOT'0 YHCJIa, MOCTyNaThl bopa, 3aK0H paMOaKTUBHOTO pacmlajaa; mpu
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3TOM pa3iIuyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOe
BBIPQKEHHE U YCJIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHHUMOCTHU

11.7

11.8

OnpenensTh HampaBiI€HHE BEKTOpa MHAYKLUHUHA MAarHUTHOTO IOJISI MPOBO/I-
HUKA C TOKOM, CUJIbl AMriepa u cuibl Jlopena

CTpouTh U OMUCHIBATH U300paKECHHE, CO3/1aBAEMOE TNIOCKUM 3E€PKAJIOM, TOH-
KOH JTMH30U

11.9

BBIMONHATE SKCIEPUMEHTHI 110 UCCIICIOBAHUIO (PHU3UUECKUX SIBJICHUH H IIPO-
I[ECCOB C UCIIOJIL30BAHNEM MPSMBIX U KOCBEHHBIX U3MEPEHHUIA; TIPU 3TOM (op-
MYJIHPOBATh MpobieMy (3a1a4y) U TUIIOTE3y Y4eOHOT0 SKCTIEpUMEHTa, COOH-
paTh YCTaHOBKY U3 MPEUIOKCHHOTO 000PYIOBAHUS, IPOBOJUTH OMBIT U (HOP-
MYJIHPOBATh BBIBOIbI

11.10

OCYH_ICCTBJ'ISITL MMPpsAMbBIC U KOCBCHHBIC U3MCPCHUS (I)I/I3I/ILI€CKI/IX BCIIMYHH; ITPH
9TOM BI)IGI/IpaTB ONTUMAJIBHBIN CIIOCO0 HN3MCPCHUA U HUCIIOJIB30BAaTh M3BCCT-
HBIC MCTOJbI OICHKH l'IOl"pGI.HHOCTCfI H3MepeHHI>i

11.11

11.12

HccnenoBaTh 3aBUCUMOCTH (DPU3NYECKUX BEIMYMH C MCIIOJIb30BAaHUEM IIpsi-
MBIX U3MEPEHUIl; P 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATH pe-
3yJIbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIUYUH B BUJE TaOJIUL] U
rpaduKoB, JeJ1aTh BBIBOJBI 10 PE3YJIbTaTaM MCCIIEIOBAHUS

CoOmronats nmpaBuia 6€30MacHOTO TPYa MPU MPOBEACHUH UCCIICIOBAHUM
B paMKaX y4eOHOTr0 IKCIIEPUMEHTA, YUeOHO-HCCIIeJOBATEILCKON M TPOCKT-
HOU JCSATEIBHOCTH C HCIIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOHUCTB U J1a00-
paTopHOro 060pyI0BaHUS

11.13

Pemrare pacuéTHble 3a1a4u C IBHO 33JJaHHOM (PU3NYECKOI MOJIENbIO, UCTIONb-
3y pU3MYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAJN3a YCJIOBUS 3aJauM
BbIOMpPATh (HPU3UUYECKYIO MOJIENb, BBLACTATh (PU3NUYECKHUE BEIUYUHBI U (Hop-
MYJIbl, HEOOXOIUMBIE 1JIsl €€ pelIeHUs], IPOBOAUTH PACUETHI U OLIEHUBATh pe-
QJIbHOCTh TOJIY4YE€HHOT0 3HaYeHUsl (PU3NUECKOI BETMUNHBI

11.14

Pemiate kauecTBEHHBIE 33/1a4u: BICTPAUBATh JIOTHUYECKU HETPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHI C OMOPON Ha 3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(busnueckue BICHUS

11.15

11.16

11.17

11.18

Hcnonp3o0Bath npu perieHny y4eOHbIX 3a7au COBpEMEHHbIE HH(POpMAaIIMOH-
HBIE TEXHOJIOTUU JJIA IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U IIPE-
CTaBJICHUS Y4eOHOM M HAyYHO-TIOMYJISIpPHOM MH(pOpMaluu, MOJIY4eHHOH U3
Pa3IMYHBIX UCTOYHUKOB; KPUTHUECKH aHAIM3UPOBATh MOTydaeMyro HHpOp-
MaIHIo

OOBSCHITh TPHUHIMIBI JEHCTBUS MAIWH, TPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3inuaTh YCJIOBHS WX O€30MacHOr0 UCIOJIL30BaHUS B IOBCE-
JTHEBHOM >KU3HU

[IpuBoUTE MpUMEPHI BKJIaJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAYKH, B O0OBSICHEHUE MPOIIECCOB OKPYXKAIOIIEro MUpa, B pa3Bu-
THE TEXHUKH U TEXHOJOTUH

Hcnonp30BaTh TEOpETHUYSCKHUE 3HAHHS MO (U3MKE B MOBCCIHCBHOM JKHU3HH
it obecrieueHrst Oe30MacHOCTH TP 00palIeHuy ¢ MprudopaMu U TeXHHYe-
CKUMH YCTPOWCTBAMH, JJISI COXPAHEHHS 3I0POBbS U COOJIOICHHS HOPM KO-
JIOTHYECKOTO MOBEICHHSI B OKPYKaIOIIeH cpeie
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11.19

Pabotats B rpyIie ¢ BHIIOIHEHHEM PA3THYHBIX COIMAIBHBIX POJICH, TUIAHUPO-
BaTh pabOTy TPYIIIIBL, PAlMOHATIBHO PaCHpeAessTh 00A3aHHOCTU U ILIAHUPO-
BaTh ACATEIbHOCTb B HECTAHAAPTHBIX CUTYaAIUSX, a[ICKBAaTHO OLIEHUBATh BKJIa]l
KaXK/I0T0 U3 YYaCTHHKOB IPYIIIBI B PELICHUE PacCMATPUBAEMO POOIIEMBI
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[TPOBEPAEMBIE SJIEMEHTBI COJAEPKAHN A

10 KJIACC

Kon
pasnena

Kon
MIPOBEPSIEMOTO
DJIEMEHTA

[IpoBepsieMbIE 3JIEMEHTHI COAECPIKAHUS

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

1.1

®dusuka — Hayka o npupoje. Hayunbie MeToabl O3HAHUS OKpYKa-
IOLIEro MUpa. Posib SKCriepUMEHTa U TEOPUHU B ITPOLIECCE ITO3HAHUS
MPUPOIBL. DKCIEPUMEHT B GU3HKE

1.2

MonenupoBanue pU3NUECKuX siBIEHUH U poreccoB. Hayunble ru-
1oTe3bl. @U3HYecKUe 3aKOHbI U TEOpUU. | paHHIIBI IPUMEHUMOCTH
¢u3nueckux 3akoHoB. [Ipunimn coorBercTBus. Ponbs u mecto u-
3UKH B (DOPMHUPOBAHNH COBPEMEHHON HAYYHOH KapTHHBI MHpA, B
IIPAKTUYECKOHU AESATEIbHOCTH JIFOAEH

MEXAHHKA

2.1

KMHEMATHKA

2.11

Mexanudeckoe nBmwkeHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nerxeHus. Cucrema otcuéra. TpaekTopust

2.1.2

2.1.3

2.14

2.15

2.16

2.1.7

[TepemenieHne, CKOpPOCTh (CpemHssE CKOPOCTb, MTHOBEHHAsl CKO-
POCTh) U YCKOPEHHE MaTEepUAIBHOW TOUYKH, UX MPOEKIIMH Ha OCH
cucteMbl koopauHaT. ClOXKEHUE TNEePEeMEIICHU U CIOXEHUE
CKOpOCTEen

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSMOJIMHEMHOE JBUYKEHUE.
I'paduixy 3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHUs, IyTH U
IIEPEMEIICHUS MaTEPUAIBHON TOYKH OT BPEMEHH

CBobomHOe maieHue. Y CKopeHue CBOOOTHOTO A ACHUS

KpuBonuHeliHoe nBM>KeHNE. PaBHOMEpHOE IBH)KEHUE MaTepUailb-
HOM TOYKU II0 OKPYKHOCTH. YTJIOBas CKOPOCTb, JMHEHHAas
ckopocTs. [lepuon u yacrora. LIeHTpOCTpEMUTENIBHOE YCKOPEHHE

TexHuuyeckue yCTpOf/'ICTBaZ CIIUAOMCTpP, ABUKCHUEC CHAPAA0B, IICII-
HBIC 1 pPCMCHHBLIC IIEpCaAAIN

[TpakTueckue padotsl. M3mepeHne MraoBeHHOW ckopocTH. Mc-
CJIEJOBAaHUE COOTHOILICHUS MEXAY IYTSIMH, MPOHICHHBIMU TEJIOM
3a MOCJIEIOBATENIbHBIE PABHBIE MPOMEXYTKHA BPEMEHU TIPU PaBHO-
YCKOPEHHOM JB)KEHUU C HAYAJIIBHOM CKOPOCTHIO, PABHOM HYIIIO.
N3ydenune ABUKEHUS MIapUKa B BI3KOW KUJKOCTH. M3yueHue nBu-
JKEHUS Tella, OpOIIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

IIpunuun orHocurensHocTy 'anunes. Ilepsbiil 3akoH HproToHa.
HMuepuuanpHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHImMn cynepno3uimu cuil

2.2.3

Bropoii 3akon HbroToHa 1711 MarepraibHOM TOYKW B MHEPIUAIIb-
Hoit cucteme otcuéra (MCO). Tperuii 3akon HeroTona s
MaTepUaIbHBIX TOYEK
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2.2.4

3akoH BcemupHOro tarorenus. Cuna tsxectu. [lepBas kocmuue-
ckasi ckopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuina tpenus. Cyxoe TpeHue. Cuia TpeHUsl CKOJNBXKEHHUS U Cuja
Tpenus nokos. Koagduuuent tpenus. Cuna conpoTuBICHUS TPU
JIBUJKEHUH TeJIa B )KUIKOCTH WJIK ra3e

2.2.7

2.2.8

[ToctynarensHoe W BpalaTelIbHOE IBUKEHHE aOCOIIOTHO TBEP-
JI0TO Tena

MOMEHT CHJIbI OTHOCUTENBHO OCH BpatieHus. [lnedo cuibl. Ycio-
BUs paBHOBecus TBEpaoro tesna B UCO

2.2.9

Texumueckne YCTpOﬁCTBaI MOAINWUITHUKHU, ABUKCHUC MCKYCCTBCH-
HBIX CITYTHHKOB

2.2.10

2.3.1

[TpakTueckue paboTsl. M3ydeHnue ABMKeHUs OpycKa MO HAKIIOH-
HOHM TIJIIOCKOCTH MOJ JeHCTBHEM HECKOJNBLKHMX cuil. MccnenoBanme
3aBHCUMOCTH CUJI YIPYTOCTH, BO3HHMKAIOMIMX B JAedopmupyemoit
NpYy)XKWHE U PE3UHOBOM 00pasiie, OT BEIWYHMHBI MX JePOpMaLUu.
HccnenoBanue ycioBUil paBHOBECHS! TBEPAOrO Tea, UMEKOLIETO
OCb BpAILICHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

MMitynsC MaTepHanbHOM TOYKH, CUCTEMBl MATEPHAIBHBIX TOYEK.
MMITynbC CHIIBI M1 U3BMEHEHHUE UMITYJIbCa TENa

2.3.2

3akoH COXPAaHCHUS UMITYJIbCA B HCO. PeakTuBHOE JABUKCHUC

2.3.3

Pabora cuiiet

2.34
2.3.5

MOoOIIHOCTD CHJIBI

Kunernueckast sHeprust MarepruaabHON TOUKU. Teopema 0 KHHETH-
YECKOM DHEPruu

2.3.6

[TorennuanbHas sueprus. [loTeHnnanbHas sHeprus ynpyro aedop-
MHUPOBAaHHON NpyxuHbl. [loTeHIManbHas SHEprus Tena BOIU3U
MIOBEPXHOCTU 3€MJIU

2.3.7

HOTCHI_II/IaJ'IBHLIe N HCTIOTCHIHMAJIBHBIC CHUJIBI. CBs3b pa6OTLI HCIIO-
TCHIHMAJIBHBIX CHJI C UBMCHCHHEM MEXaHUIECKOM OHEPTHUU CUCTEMBI
Tel. 3aKOH COXPAaHCHUA MEXaHU4YeCKOMH OHCPIUun

2.3.8

yHPYTI/IC H HCYHPYTHUC CTOJIKHOBCHHA

2.3.9

TexHu4eckne ycTpouCcTBa: IBH)KEHHUE PAKET, BOJIOMET, KONEP, IPY-
JKUHHBIN ITUCTOJIET

2.3.10

[TpakTuyeckue paboThl. M3yueHue cBS3U CKOpOCTEN Tell MpH He-
ynpyroMm yzaape. MccnenoBanue cBsi3u paOOThI CHIIBI C U3MEHEHHEM
MEXAHUUYECKOHN SHEPTUHU Tella

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH

311

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOU Teopuu. bpo-
yHOBCKOe aBwkeHue. Juddysus. Xapaktep IBUKEHUS U B3aUMO-
JICMCTBHSI YaCTULl BELLIECTBA

3.1.2

Mozenu cTpoeHus ra30B, JKUAKOCTEH 1 TBEPBIX T U 00BSICHEHNE
CBOMCTB BEIIECTBA Ha OCHOBE dTUX MOJEIICH

3.1.3

Macca monekyn. KonuuectBo Bemectsa. IlocrossHHas ABoraapo
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TermmoBoe paBHoBecue. Temmneparypa u €€ usmepenue. lllkana

3.14
temneparyp Llenbcus
315 Monenb HJl€aIbHOTO rasa. OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHU-
HETHUYECKON TEOPUH UJI€AJIBHOTO Ta3a
AOGcomoTHas TeMIepaTypa Kak Mepa cpeiHeil KHHETHYECKOU SHep-
3.1.6 MM TEIUIOBOrO JBMXKeHMsI uacTull rasza. lllkama Ttemmneparyp
KensBuna
3.1.7 Ypasuenue Kianelipona — Menzaeneesa. 3akoH JlanpToHa
318 I'azoBbIe 3ak0HBI. M30mponeccsl B HACaIbHOM I'a3e ¢ IOCTOSIHHBIM
KOJIMUECTBOM BEIllECTBA: U30TepMa, H30X0pa, n3odapa
3.19 TexHuuyeckue ycTporucTBa: TEpMOMETpP, OapoOMETp
[TpakTuyeckue paboThl. M3MepeHne Macchl BO3ayXa B KIIACCHOM
3.1.10 koMHaTe. lccrnenoBaHue 3aBHCHUMOCTH MEXAY IapamMeTpaMu
COCTOSIHUS Pa3pEXKEHHOI0 ra3a
OCHOBbI TEPMOJIMHAMUWKIA
321 TepMmoauHaMuueckasi cucreMa. BHyTpeHHSs 3Heprusi TepMOJUHA-
MHUYECKOW CUCTEMBI U CIIOCOOBI €€ M3MEHEHUs
392 KonnuecTBo TemnoTsl U pabota. BHYTpeHHSsI SHEprusi 0JHOATOM-
HOT'0 UJIeaJIbHOI'O T'a3a
Bunel tennonepenauu: TENIONPOBOJHOCTh, KOHBEKLIMSI, M3IIyde-
3.2.3 Hue. TemnoéMKoCTh Tena. YIenpHas TEIIOEMKOCTh BEIIECTBA.
Pacuér koiruecTBa TEIIOTHI IPU TEIUIONEpeaue
IlepBbIil 3aKk0H TepMOAMHAMUKH. lIprMeHeHue mnepBOro 3akoHa
3.24 TEPMOJMHAMHKHU K H3ompoleccaM. ['paduueckas uHTEprpeTanus
3.2 paloThI raza
TerutoBble MmamuHbl. [I[pUHIUITBL 1eHCTBUA TEMIIOBBIX MalluH. [Ipe-
325 o0pa3oBaHMs PHEPrUM B TEIUIOBbIX MammnHax. Koadduuuent no-
o ne3noro aeiictus (nanee — KI1/]) remnosoii mamunsbl. [ukn Kapuo
u ero KIIJ{
Bropoit 3akoH TepmoguHamuku. HeoOpaTtumocTh mpoleccoB B
3.2.6 npupoje. TerioBsle ABUraTead. DKOJIOTHUYECKUE MPOOIeMbl Ter-
JIO9HEPreTUKU
327 TeXHquCKHe yCTpOMCTBA: IBUTATENh BHYTPEHHETO CropaHus, Obl-
TOBOM XOJIOJIUIIbHUK, KOHIUIIMOHED
3.2.8 [TpakTuyeckue paboTel. M3mepenue yenbHOM TemIoéMKOCTH
ATPEI'ATHBIE COCTOSHM A BEHIECBA. ®A30BbBIE ITEPEXO/IbI
[TapooGpa3oBanue u koHAeHCanus. Vcmapenue u kutieHue. Y 1eib-
3.3.1 Has TETIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTyphl KHIIE-
HUS OT JaBJICHUS
332 AOCoIOTHASI M OTHOCUTENBHAS BIIAXKHOCTH BO3MyXa. HackImeHHbIi
3.3 - nap
Tsépnoe Teno. Kpucramnuyeckue u amop(Hbie Tena. AHU30TPOIUS
3.3.3 cBOMCTB KpuctauioB. JKunkwe kpuctamisl. CoBpeMEHHbBIC
MaTepHuabl
334 [InaBneHue W KpucTalmu3auus. YAelbHas TEIUioTa IJIaBICHUSI.

CyOnumarus
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3.35 YpaBHeHHUE TEIUIOBOrO OaaHca
TexHUYeCKue yCTpOICTBA: TUTPOMETP U ICHXPOMETP, KATIOPUMETP,

3.3.6 TEXHOJIOTUH MOJYYEHHs] COBPEMEHHBIX MaTepUalioB, B TOM UHUCIIE
HaHOMATEPHAaJIOB, U HAHOTEXHOJIOTUU

3.3.7 [TpakTuyeckue paboTel. M3MepeHne BIa)kHOCTH BO31yXa

4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA

411 DneKkTpu3anus Tei. DNeKTpUudeckui 3apsa. JBa Buga snekrpuye-
CKHX 3apsi/IoB

4.1.2 IIpOoBOIHMKY, IUBIIEKTPUKH U IOJIYIIPOBOAHUKH

4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

4.1.4 BzaumopeiictBue 3apsaoB. 3akon Kymona
OnexTpudeckoe Tmoje. Hampsok€HHOCTh AIIEKTPHYECKOTO  TTOJIS.

4.1.5 [Tpunuun cyneprno3unuu. JIMHUM HampsHKEHHOCTH DIIEKTpUYe-
CKOTO TOJISA

41 4116 PabGora cun snekrpocratudyeckoro mnons. I[lorenmuman. Pasnocts

MOTEHIINAJIOB

417 [TpOBOHUKY M JUAIEKTPUKHU B IIOCTOSTHHOM 3JICKTPUYECKOM II0JIE.
JusnekTpudeckasi pOHUIIAEMOCTh

418 OnextpoémkocTh. Konaencarop. DneKTpo€MKOCTh TIOCKOTO KOH-
JeHcaTopa. DHEPrus 3apsHKEHHOTO KOHAEHCATOpa
TexHUYECKHE YCTPOWCTBA: AJIEKTPOCKOI, AIEKTPOMETP, IIEKTPO-

419 CTaTHueCKas 3alluTa, 3a3eMJICHHE SJEKTPOIPHOOPOB, KOHIEHCA-
TOP, KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10 [IpakTuueckue padboTel. M3mepeHne 3IeKTPOEMKOCTH KOHJIEHCA-
Topa

[TOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJJAX

421 VYcnoBus CyliecTBOBaHHS TOCTOSIHHOTO AJIEKTpUUYEecKoro Toka. Mce-
TOYHUKH ToKa. Cuiia Toka. [TocTostHHBIN TOK

4.2.2 Hanpspxenue. 3akon Oma Ju1st yyacTka Lenu

423 DJeKTpUYEcKOoe COPOTUBIIEHHUE. Y IeTbHOE COITPOTUBIICHUE BEIlle-
CTBa

424 [TocnemoBarenbHOE, MapajuIeIbHOE, CMEIIAHHOE COSTUHEHHE TIPO-
BOJIHUKOB

4.2.5 Pabota snekrpuueckoro Toka. 3akon Jxoyns — Jlenna

4.2 4.2.6 MOIIHOCTB 3JEKTPUUYECKOTO TOKA

anekTpoaBIKyas cuna (ganee — 9J{C) 1 BHyTpeHHee CONpOTHUB-

4.2.7 JIEHWe MCTOYHUKA ToKa. 3akoH Owma s NOJIHOM (3aMKHYTOM)
anekTprdeckoi renn. KopoTkoe 3amMpIkaHue

428 DneKTpOHHas MPOBOAUMOCTH TBEPABIX METAJUIOB. 3aBUCUMOCThH CO-
MPOTHUBIICHHS METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb

4.2.9 DJIeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB
[TonynpoBonuuku. CoOCTBEHHAs! U PUMECHAsI TPOBOIUMOCTH T10-

4.2.10 aynpoBoaHUKOB. CBoiicTBa P-N mepexosaa. [lomynmpoBogHUKOBBIE

npubOopHI
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4211 DJIEKTPUUECKHUI TOK B DJIEKTPOIUTAX. DIEKTPOIUTHUECKAS TUCCO-
yanus. DJIEKTPOIU3
DJIeKTpUUYECKui TOK B razax. CaMOCTOATENIbHBI U HECAMOCTOSI-
4.2.12 TENbHBIN pa3psa. PaziuuHble TUNBI CaMOCTOATENIBHOIO pa3psijia.
Momnnaus. [1na3zma
TexHU4YecKne yCTpOMCTBA: aMIlepMeTp, BOJBTMETP, PEOCTaT, MC-
TOYHUKH TOKA, JJICKTPOHATPEBATEIIbHBIC MPUOOPHI, IIEKTPOOCBE-
4213 TUTEJbHBIE TPHOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKyyMHBIN
JTUO]T, TEPMHUCTOPHI U POTOPE3UCTOPHI, TOTYIIPOBOTHUKOBEIN AHO,
rajJbBaHUKa
[TpakTrueckue padboThl. 3yueHne cMEaHHOTO COSIMHEHUS PE3H-
4214 CTOpOB.
Nzmepenne J/1C ucTouHmKa TOKA U €r0 BHYTPEHHETr0 CONIPOTUBIIE-
Hus. HaGmronenue anextpoiaunza
11 KJIACC
Kon Kon
pasjiena npoBepsiemoro | IIpoBepsieMble AIIeMEHTBI COACPIKAHUS
3JIEMEHTA
4 DJIEKTPOAMMHAMUKA
MATHUTHOE I10JIE. DJIEKTPOMATHUTHA S UHAYKIWA
43.1 ITocTosiHHBIE MArHUTHI. B3arMoIeiicTBHE MOCTOSHHBIX MAaTHUTOB
MaruutHoe nosie. Bekrop MarHutHOM MHAYKUMHU. [IpuHIun cy-
4.3.2 Nepno3uuuu. JIMHMM MarHuTHOM WMHAyKuuH. KapTuHa JMHHN
MarHUTHON MHIYKITUH TOJIS TOCTOSTHHBIX MarHUTOB
MarauTtHoe 1osie MPOBOJAHMKA ¢ TOKOM. KapTuHa JMHUI mons
433 JUTMHHOT'O TIPSIMOT'O TIPOBOIHUKA M 3aMKHYTOTO KOJIBIIEBOTO TIPO-
BOJIHMKA, KaTyImKu ¢ TokoM. OmbIT Opcrena. B3aumoneiicteue
MIPOBOJHUKOB C TOKOM
4.3.4 Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHUE
Cuna JlopeHnia, e€ Moaynb U HampaBlieHue. [[BuxeHNe 3apsKeH-
4.3.5 HOM YacTUIIBI B OJHOPOJHOM MarHUTHOM Toyie. PabGota cuibl
43 Jlopenua
4.3.6 SIBneHune ANeKTPOMarHUTHOM MHIYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUU
4.3.8 O/1C unaykuun. 3aK0H IEKTPOMarHuTHON uHAyKIun dapajest
439 Buxpeoe snexrpuueckoe mone. 9JIC MHAYKIUN B TPOBOJIHUKE,
JIBKYTIIEMCS TIOCTYIATEIHbHO B OJTHOPOTHOM MAarHUTHOM IT0JIC
4.3.10 [TpaBumno Jlenma
4311 NunykTtuBHOCTD. SIBNenue camounaykuuu. JIC caMOMHAYKIIMU
4.3.12 OHeprusi MarHUTHOT'O NOJISl KATYILIKHU C TOKOM
4.3.13 OJEeKTpOMAarHUTHOE M0JIe
TexHUYeCKne YCTPOWCTBA: TIOCTOSHHBIE MArHWTHI, 3JIEKTpOMar-
4.3.14 HUTBI, DJICKTPOIBUTATENh, YCKOPUTEIH JIEMEHTAPHBIX YACTHII, UH-

AYKIOHMOHHAs MCYb
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4.3.15

[TpakTuyeckue paboThl. M3yyeHne MarHuTHOTO TOJISI KATYILIKU C
TOKOM. MccnenoBanne neiCTBUSA IOCTOSHHOTO MarHATa Ha paMKy
¢ TOKOM. McciienoBanue sIBJIICHUSI 3JIEKTPOMarHUTHOW MHIYKLIUH

KOJIEBAHUMA 1 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.12
5.1.3

5.14

5.15

Konebarenbnas cucrema. CBoboaHble kKonebanus. ['apmoHHUe-
ckue koneOanus. Ilepwon, wacrora, amrumTyga u  (asza
Kosie0aHui

IIpy>xvHHBIN MagsTHUK. MaTeMaTU4eCKUN MasTHUK

YPaBHeHI/Ie TapMOHHUYCCKUX Kxonebanuii. Kunemarnueckoe u -
HAMUYECKOE OIMMCAHUE KOJICOATEIILHOIO JABUXKCHUA

[IpeBpainienue 3HEpruu Mpu rapMOHUYECKUX KoJebanusx. CBs3b
aAMILTUTY/IbI KOJICOAHUN UCXOHOM BEIMYMHBI C aMILTUTYIaMH KO-
nebaHuit €€ CKOPOCTH U YCKOPEHUS

Koneb6arenbublii kKoHTYp. CBOOOIHBIEC SJIEKTPOMArHUTHBIEC KOJIE-
OaHus B UJ€ATLHOM KOJIeOaTeIbHOM KOHTYpE. AHAIOTUS MEXIY
MEXaHUYECKUMH W DIIEKTPOMAarHUTHBIMH  KOJICOAHUSMH.
®opmyina TomcoHna

5.16

5.1.7

3aKOH COXpaHEHHUs SHEPIUU B U/ICATBHOM KOJeOaTeIbHOM KOH-
Type

BreinyxaeHHble MexaHuueckue konebanus. Pezonanc. Pe3onanc-
Hasi KpuBas. BeIHYX/1I€HHBIE 2JIEKTPOMAarHUTHbIE KOJIEOaHHUS.

5.1.8

ITepemenHbI TOK. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.

5.19

MomHOCTh EPEMEHHOTO TOKA. AMIUIUTYAHOE M JEHCTBYIOIIEE
3HAUYE€HHE CUJIbI TOKA U HATIPSKEHUS

5.1.10

5.1.11

Tpancdopmarop. [IponsBoacTBo, nepenaya u noTpedIeHNE 1eK-
TPUYECKON SHEPruu. DKOJIOTMYECKUE PUCKU NPHU MPOU3BOJICTBE
NIeKTpUYecKkod 3Hepruu. KyibTypa HCIONb30BaHUS DJIEKTPO-
SHEPrUH B MOBCETHEBHON XKU3HU

TexHu4eckue ycTpoicTBa: ceiicMorpad, 3JIeKTPUUECKUI 3BOHOK,
JIMHUU 3JIeKTporiepeaay

5.1.12

[TpakTuyeckue paboThl. MccnenoBaHue 3aBHCHMOCTH IEPHOAA
MaJbIX KojeOaHui rpy3a Ha HUTH OT JUTMHBI HUTU U Macchl Tpy3a.
HccnenoBanne NepeMEHHOr0 TOKA B LIENN U3 MOCJIEJ0BATEIbHO
COETMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U pe3UCcTopa

MEXAHUYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHbI

MexaHu4eckue BOJIHBI, YCJIOBUSA PACHIPOCTPAHCHUA. HCpI/IO)I.

521 CKOpOCTh pacnpocTpaHeHUs] M JUiMHA BOJHBI. [lomepedynsie u
IPO/I0JIbHBIE BOJHBI

5.2.2 Wutepdepeniys u audpaxiys MEXaHHIeCKUX BOJH

523 3Byk. Cxopocth 3Byka. ['poMkocTh 3ByKa. Bricotra ToHa. TemOp
3ByKa
OJNEeKTPOMAarHUTHbIE BOJHBI. YCJIOBUS H3Iy4eHHs 3JIEKTpOMar-

524 HUTHBIX BOJIH. B3anMHas opuenTanus BekropoB E, B u v B anek-

TPOMarHUTHOM BOJIHE B BaKyyMe
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CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaXKeHHE, MPEIOMIICHUE,
5.2.5 noysipuzanus, — audpakous, — uHTepdepeHmus.  CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH
526 [IIxana 351eKTpOMarHUTHHIX BOJIH. [IpuMeHeHne 3J1eKTpOMaruuT-
o HBIX BOJIH B TEXHUKE U OBITY
527 [IpuHuunel  paguocBsizu W TeneBuaAeHUs. Panuonokanus.
DJIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl
TexHu4yeckrue yCTpOuCTBa: My3bIKaJIbHbIE MHCTPYMEHTHI, YIIbTpa-
5.2.8 3BYKOBAs IMarHOCTHKA B TEXHUKE U MEJIULIUHE, pafap, paauonpu-
EMHUK, TeleBU30p, anTeHHa, Tenedon, CBU-neun
OIITUKA
531 [IpsiMonMHEHOE pacpOCTpaHEHHUE CBETa B OJHOPOIHOM cpeje.
Jlyu cBeta
532 OTpaiKeHI/Ie cBeTa. 3aKoHbI OTpaxkeHus cBeta. [loctpoenue n3odpa-
JKEHUH B IJIOCKOM 3€pKaJie
533 [penomienne cBeTa. 3akoHBI IpeNioMIEHUS cBeTa. AOCONIOTHBIN
MOKa3aTellb MPEJIOMIICHUS
534 IlonHoe BHyTpeHHEe oTpaxkenue. I IpeenpHblil yroil oJaHOro BHYT-
PEHHEro OTPAKEHUS
5.3.5 Hucniepcust cBera. CioxxHbINM cocTaB Oenoro ceera. L{pet
Cobupatomue u paccenBaroiue IuH3bl. ToHkas nuH3a. Dokyc-
536 HOE PacCTOSIHUE U ONTHYECKAas cCuila TOHKOW JMH3bI. [locTpoenne
M300paxkeHNii B COOMPAIOIINX U paccerBalOIIUX JTuH3aX. Dop-
MYyJIa TOHKOW JIMH3bI. Y BEIMYEHHE, 1aBAEMOE JTUH301
5.3.7 [Ipenenbl IPUMEHUMOCTH T€OMETPUYECKON ONTUKHU
Wntepdepenmus cera. KorepeHTHbIE HCTOUYHUKH. Y CIOBHS
5.3.8 HaOJIOJICHUSI MAKCHMYMOB U MUHUMYMOB B HHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX CHH(}A3HBIX KOTEPEHTHBIX UCTOYHHUKOB
Hudpakuus cera. udppakuronHas pemeérka. Y cioBue HaOmro-
5.3.9 JIEHUs TJAaBHBIX MaKCUMYMOB TIPH TAJE€HUU MOHOXpOMaTHYe-
CKOT'O CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY
5.3.10 [lonsipusanus ceera
TexHUYECKHE YCTPOUCTBA: OYKH, JIyma, (oToanmapar, mpoeKIu-
5.3.11 OHHBIH ammapar, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAS ONTHKA, TU-
dbpakImoHHas peméTKa, MOISIPOUS]
[TpakTueckue padboThl. M3MepeHue mnokaszarens MpeaoMIICHUS.
5.3.12 HccnenoBanue cBOCTB m300pakeHuil B nuH3ax. HaOmronenue
JIMCTIEPCUU CBETA
SJIEMEHTBI CIIELITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
['paHubl TPUMEHUMOCTH KJIacCHYeCKOM MexaHuKu. [locTynaTel
6.1 TEOPUH OTHOCHUTEJIIbHOCTU: WHBAPUAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, IPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA
6.2 OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJJIEHUE BPEMEHH U
COKpAIICHUE IJTUHBI
6.3 DHeprus 1 UMIyJIbC CBOOOTHON YaCTHUIIBI
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CBs13p Macchl C 3HEPTUEH U HUMITYJIbCOM CBOOOJHON YacTHILIBI.

6.4 .
DHeprus 1Mokosi CB0O0OIHOM YaCTHIIbI
7 KBAHTOBAS ®U3MKA
DJIEMEHTBI KBAHTOBOM OITTUKU
711 ®otonbl. Popmyia [lnanka cBs3u s3Hepruu GPoTOHA C €0 YaCTO-
TOW. DHEPIHsl U UMITYJIbC POTOHA
71.2 OtkpeiTe U uccnenoBanue Gorordpdexra. Onvitel A.I'. Crome-
ToBa. 3aK0oHBI poToddhdhexTa
7.1 713 VYpasuenue DiinmTeiHa st hoTodddekra. «KpacHas rpaHuIiay
o dboTtorddexra
7.1.4 Jasnenue cera. OnbiTel [1.H. JIeOenena
7.1.5 XHUMHUYECKOE NEeICTBUE CBETA
716 TexHuueckue ycrponcTBa: GpoTosnemMent, poTonaTIuK, COMHEY-
Hast 6arapesi, CBeTOTHO/
CTPOEHUE ATOMA
701 Monens aroma Tomcona. OmnbiTel Pe3epdopaa o uccienoBanuto
cTpoeHus aroma. [Inmanerapnas Mmojenb aroma
[Toctynatel bopa. U3nyuenue u noriomieHue GoToHOB Mpu niepe-
71.2.2 X0JIe aToMa C OJHOTO YPOBHS SHEPruu Ha Apyroil. Bumsl crek-
TpoB. CHEKTp ypOBHEH SHEPTHH aTOMa BOJOPOIa
79 BosHoBbie cBoiicTBa wactuull. Bomnbel e bpoitns. Kopmycky-
7.2.3 JSIPHO-BOJIHOBOM Ayanu3M. Jludpakuus 31eKTpOHOB Ha KpUCTal-
Jax
794 CrioHTaHHOE ¥ BBIHYKJIEHHOE M3JTydeHHe. Y CTPOUCTBO U TPHUH-
1N padoThl J1azepa
795 TexHuueckue YCTpOWCTBA: CHEKTPaJbHBIA aHaiu3 (CHEKTpO-
CKOII), JIa3ep, KBAHTOBBII KOMIIBIOTED
7.2.6 [TpakTueckue padotsl. HabmoneHne nuHenvaTroro crnexkrpa
ATOMHOE AJ1PO
7.3.1 MeTo/ 161 HAONIOICHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHI]
OtkpeiTe panuoaktuBHOCTH. OnbIThl Pesepdopaa mo onpenene-
739 HUIO COCTaBa paJHoaKTHBHOTO u3mydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3IydeHusl. BiusHue pagrioakTUBHOCTH Ha JKUBBIC
OpTaHU3MBbI
OTtkpbITHE IPOTOHA U HEUTpoHA. HyknoHHass Mmonens sapa ['ei-
7.3.3 3eHOepra — MBanenko. 3apsn sapa. MaccoBoe 4YHCIO sifpa.
7.3 N3otomnbr
734 Anbda-pacniag. DJEKTPOHHBIM M TO3UTPOHHBIN OeTa-pacma.
["amMma-n3nyyeHue. 3aKOH paIiOaKTUBHOTO pacraja
735 DHeprus CBSA3M HYKJIOHOB B sifipe. S nepHbie cuibl. Jledekt maccol
aqpa
7.3.6 SAnepHble peakiuu. [lenenue u CUHTES siiep
SAnepubiii peakrop. Tepmosiaepusiii cuntes. [Ipobnemsl u nep-
7.3.7 CIIEKTHBBI  SJICPHON HSHEPIeTHKU. OKOJOTUYECKHE AaCIICKTHI

AIEPHOM SHEPIEeTUKH
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7.3.8

OnemeHTapHble yacTUlbl. OTKpbITHE NO3UTpoHA. PDyHIaMeH-
TaJbHBIC B3AUMOACHCTBHS

7.3.9

7.3.10

TexHu4eckue ycTpoHcTBa: JT03UMETp, Kamepa BuibcoHa, siiep-
HBIH peakTop, aToMHasi bomba

[Tpaktuyeckue padotel. MiccrnemoBanue TpeKoB YacTull (1o ToTo-
BBIM (hoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bun 3Bé3nnoro neba. Co3Be3aust, sipkue 3BE3/IbI, IJIAHETHI, UX BH-
IUMOE IBUKEHUE

Conneunas cucteMa. Ilnanersl 3emHO# rpynnbl. [lnmaHersi-ru-
TraHThl U WX CIIyTHUKH, KapJIMKOBBIC IUJIAaHEThI. Marble Tena
ConHEeYHO CUCTEMBI

8.3

Comnnue, hotochepa u atmocdepa. ConHeuHast aKTHBHOCTh

8.4

Ucrounuk sHeprun CosiHIA U 3BE3 T

8.5

3BE31bI, X OCHOBHBIE XapaKTECPUCTUKU: MAacca, CBETUMOCTb, pa-
JIMyC, TEMIIEpaTypa, UX B3aMMOCB:3b. /luarpaMMa «CreKTpaJIbHbIN
KJIACC — CBETMMOCTBY. 3BE3/1bI INIABHOM II0CIIEA0BATEIBHOCTH. 3aBH-
CHMOCTb «Macca — CBETUMOCTB) 71 3BE3 1 [NIABHOM IIOCIIEA0BATENb-
HOCTH

8.6

8.7

Buytpennee ctpoenue 38€371. CoBpeMeHHbIE MPEICTABICHUS O IPO-
UCXOXKIEHUH U 3BomorK CoJHIa U 3BE3]T. DTaIlbl )KU3HU 3BE3/T

Mneunsiit [1yTe — Hama ['anaktuka. CnimpansHas cTpykTypa [a-
JaKTHKH, pacnpeaenaeHne 3831, ra3a u nbuin. [lonoxenue u 1Bu-
xenue Connua B [Manmaktuke. [lnockast u cdepuueckas mojcu-
cteMbl ["amakThku

8.8

Tunel ramakTuk. PaguoranakTuku n kBasapsl. UEpHBIE NBIPBI B
AJIpax TalakKTUK

8.9

Bcenennas. Pacummpenue Beenennoit. 3akon Xa60ma. Pa36era-
HUe rajnaktuk. Bo3zpact u paanyc BeenenHol, Teopust bonbioro
B3pbIBa. Moneinb «ropsueii Beenennoi». Penukrosoe usnydeHue

8.10

MacmrabHas ctpyktypa Beenennoit. Meraranaktuka. Hepemén-
HbIE TPOOJIEMbI ACTPOHOMUH
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I[TPOBEPAEMBIE HA EI'D 10 ®U3UKE TPEBOBAHU A K
PE3YJIbTATAM OCBOEHIMI OCHOBHOI OBPA3OBATEJIBHOM
[TPOI'PAMMBbI CPEAHEI'O OBIIEI'O ObPA3OBAHUA

Kon
MIPOBEPSIEMOTO
TpeOOBaHM

[TpoBepsieMble TpeOOBaHUS K MPEIMETHBIM PE3yabTaTaM OCBOCHHUSI OCHOB-
HOI 00pa3oBaTeIbHON MIPOrpaMMBbI CpeIHEro 001Iero o0pa3oBaHUs

1

CdopmupoBaHHOCTh YMEHUH pacrno3HaBaTh (U3NYECKUE SBIIEHUS (IIPO-
I[ECChI) M OOBSICHIATH UX HA OCHOBE M3YYCHHBIX 3aKOHOB

Bnagenue ocHoBomnonaramomuMu GU3NYECKUMU MOHATUSMU M BeTMYMHAMU,
XapaKTePU3YIOIIUMH (PU3UIECKHE TTPOLIECCHI

CdopmMupoBaHHOCTh YMEHHUM MPUMEHSATH 3aKOHBI KIACCUYECKOM MEXAaHUKH,
MOJIEKYJISIPHON (PU3UKHU U TEPMOJMHAMUKHU, DIIEKTPOJMHAMUKU, KBAHTOBOM
Gbu3MKK Ui aHAIM3a U O0BSICHEHUS SIBJICHUH MUKPOMHPA, MAKpOMHpPA B Me-
ramMupa, paznu4arh yclIoBUs (TpaHMIIbI, 0OJIACTH) MPUMEHUMOCTH (u3nde-
CKHX 3aKOHOB, IOHMMAaTh BCEOOLINI XapakTep (pyHAaMEHTaIbHBIX 3aKOHOB U
OTPaHMYEHHOCThH UCTIOJIH30BAHUS YACTHBIX 3aKOHOB; aHAIU3UPOBAThH PU3NUE-
CKHE IIPOLIECCHI, UCITONIb3YsI OCHOBHBIE IOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHO-
CTH

ChopMupoBaHHOCTh YMEHUS pa3ivyaTh YCIOBHUS MPUMEHUMOCTH MoJeNei
(U3NYECKUX TN U TMPOLECCOB (SIBICHUI)

CpopMHUpOBAaHHOCTH YMEHHUSI PEIIaTh PAacUETHHIE 3a7a4M C SBHO 3aIaHHOU U
HEeSBHO 33/IaHHOIN (PU3MYECKON MOJENbI0: Ha OCHOBAaHUM aHAaJH3a YCIOBUSA
BBIOMpATh (pU3MUECKHe MOJIENH, OTBEUAIOIIE TPEOOBAHUIM 3a/1auu, IPUMe-
HATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIAThl (PU3UUYECKUX TEOPHid
MPU UCTOJIb30BAaHUU MATEeMaTHYECKUX METOJIOB PEIICHUS 3a/1a4, MPOBOAUTH
pacy€Thl HAa OCHOBAaHUU MMEIOIINXCS JAaHHBIX, aHAJTU3UPOBATh PE3yIbTaThl U
KOPPEKTUPOBATH METO/IbI PEIICHUS C YIETOM MOTYUYEHHBIX PE3YIIHTATOB

Pemarp kauecTBeHHBIE 331291, TPEOYIOIIHE MPUMEHEHUS 3HAHUN U3 Pa3HBIX
pa3aenoB MKOJIBHOTO Kypca GU3HKH, a TAK)KEe WHTETPAIlK 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHOHAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHUECKYIO IIC-
MOYKY PACCYKICHHUI C OMOPOW Ha M3y4yeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(buznvecKre SBICHUS

Bnanenne OCHOBHBIMH METOJIaMH HAayYHOT'O MO3HAHUS, MCIOJIb3YEMbIMHU B
(1)I/I3I/IK6Z MMPOBOAUTE MMPAMBIC 1 KOCBEHHBIC U3MEPCHUA (1)PI31/I‘-I€CKI/IX BEJINYNH,
BbIOMpPast ONTUMANIBHBINA CIIOCO0 U3MEPEHHSI U UCTIONIb3YS U3BECTHBIE METObI
OIIEHKH MTOTPEITHOCTEH H3MEPEHHIA, TPOBOIUTH UCCIIEIOBAHNE 3aBHCUMOCTEH
(U3NYECKUX BEIUYMH C MCIOJIB30BAaHUEM NPSMBIX H3MEPEHHH, OOBICHATH
MOJIYUYCHHBIC PE3YJIbTAThI, UCIIOJIb3Ys CI)I/ISI/I‘IGCKI/Ie TEOpHH, 3aKOHbI U ITOHS-
THS, U JIeJIaTh BBIBOJIbI; COOJIOATh MpaBuiia 0€30MacHOro Tpyza MpH MpoBe-
JICHUH UCCIIeI0BaHUN B paMKax y4eOHOT0 SKCIEpUMEHTa U yueOHO-HUCcCae10-
BaTEJIbCKOM JIEATENFHOCTH C HCIOJIB30BAaHUEM IHU(PPOBBIX H3MEPHUTEIBHBIX
YCTPOKNCTB U J1a0OPaTOPHOTO 000PYTOBAHUS

CdopMHUpPOBaHHOCTh YMEHUH aHATM3UPOBATH U OIEHUBATH MOCIEACTBUS ObI-
TOBOHM U MPOU3BOJCTBEHHOM JEATEIBHOCTH YEJIOBEKA, CBA3AHHON C (hrusnde-
CKHMH TIPOIIECCaMH, C TTO3HIINI AKOJIOTHUYECKON 0€30MMacHOCTH; TPeICTaBIIe-
HUW O pallMOHAIBHOM MPUPOIONOIB30BaHUH, a TAKXKE PAa3yMHOM HCIIOIb30-
BaHUU JOCTH)KCHUN HAYKW M TEXHOJIOTUM ISl JaJbHEUIIEro pa3BUTHS YeIo-
BEUECKOro 00IIecTBa
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Ognazienne pa3IMyHBIMU crioco0amMu padoThl ¢ HHPOpMaLuei Hu3nIecKoro
COZIepKaHMUs C UCIOJIb30BaHUEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJIO-
THif; pa3BUTHE YMEHUH KPUTHUECKOTO aHAIN3a M OILICHKH JJOCTOBEPHOCTH T10-
JTy4aeMoil nHpOpMaIu

10

ChopMupoBaHHOCTb YMEHUI IPUMEHATh OCHOBOIIOJIAratoIINe ACTPOHOMUYE-
CKHE TIOHATHUS, TEOPUU U 3aKOHBI IS aHANIM3a M OOBSCHEHUS (PU3MUECKUX
IIPOLIECCOB, MPOUCXOAIMX Ha 3BE3/1aX, B 3BE3/IHBIX CHCTEMAax, B MEXKIraJlak-
THUYECKOH cpefie; BUKEHUsI HeOSCHBIX TeJl, SBOIONNH 3BE3 M BeeneHHoi
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[NEPEYEHb SJIEMEHTOB COAEPXAHIMA, ITPOBEPAEMbBIX HA EI'D

[10 ®U3NKE

Kon
paszena
/TeMBI

Kon
3JIEMEHTA

[IpoBepsieMblIil 2IEMEHT COAEPKAHUS

1

MEXAHHWKA

11

111

KMHEMATHKA

Mexanu4deckoe JABHIKCHUC. OTHOCUTEIHHOCTh MEXaHNYSCKOTO JABHIKC-
Hug. Cucrema orcuéra

1.1.2

1.13

MarepuansHas TOUKa. z A TpaeKkTopHst
Eé paguyc-sexTop: F(t) = (x(t),y(t ),Z(t)),
TPAEKTOPHS,
[IEPEMEILECHHE:
Ar=r(t))—r(t)=r,—n=
=(Ax, Ay, Az),
MYTh.
CnoxxeHne nepeMeneHu:
A, = AF, + AF,
CkopocTe MaTepHaIbHOH TOYKH:
. AF
v [ pp——
At
— Ax — r — r —_ r
| =— =x,, aHaloru4Ho v =y/, v =z
At Ar—0

Cnoxenne ckopocrei: ¢, = U, + 1, -

-1
s
=

-}

=y

At—=0

Brryyciaenue nepeMelieHds H MyTH MAaT€pPHAILHOH TOYKH IPH [PSAMOIHHEHHOM
JBIDKEHHH BIONIb OCH X 110 TpadUKy 3aBHCUMOCTH v,(1)

1.14

1.15

1.16

. . Av -
VckopeHHe MaTepHanbHOi TOUKH: g = —— =0 = (ax, a,,a. ),
At Ar—0

Av
a =—-=
At
PaBHOMepHOG HpHMOHHHeﬁHoe JABHKCHHE!

x(H)=x,+0,t

X

n :(U )1 ', AHATOTHYIHO @ =(vy )r', a, =(vz){’.
Ar—

v (f)=1v,, =const

PaBHOYCKOpeHHOE ﬂpHMOHHHeﬁHOE JBHUKCHHE!
2

at

x(t)=x,+0,t+

v(t)y=v, +at
a_=const
v, v =2a.(x,-x)

v+,
[lpu IBUKEHHH B OJTHOM HATIPABIEHAU MyTh 3 = -t
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Crobopnoe mazeHue. YcKopeHHE CBOOOIHOTO IaJeHUA.
JBuwxenue Tena, OpONIEHHOTO MO YIJIOM O K TOPH3OHTY:

x(f)fxﬂ +1)0th Xy + UO cosa -t
2 y lj
2 /2 l_. 0

Y() =y, 0, t+ 2 :yn+mnsinm»:f—‘g7 £
1.1.7 Yo o
v () =v,, =v,cosa
v ()=, +g=V,sina—gt -
" ’ 0 Xo X
g.=0
g, =—g=const
KpHBOHHHeﬁHOC JABHUKCHHE. ﬂBH)]{eHHe MaTepHaHbHOﬁ TOYKH T10 Opr)KHOCTH.
Vrnoeas u nuHeHHas ckopocTs Touku: ¥ = @R . [Ipu paBHOMEpPHOM NBHKCHHH
TOYKH MO OKPYXKHOCTH = 2j = 2 . CHTPOCTPECMHTEIIBHOEC YVCKOPEHHE TOUYKH:
1.1.8 py 0=""=2m pocTp ycKop
2
v 2 .
auc == R . [onuoe )('CKO]JEHI/IE MaTepHaHLHOH TOYKH
11.9 TBépnoe teino. [locTynarensHoe U BpalaTeabHOE IBUKEHHUE TBEPIOTO
o Tena
1.2 JANHAMUKA
121 Nuepunaneubie cucteMsl orcuéra. [lepbiii 3akoH Herorona. IpuHiun
o OTHOCUTEIbHOCTH I anmniiest
m
1.2.2 Macca tena. [ln1oTHOCTS BemecTa: p = —
V
1.2.3 Cuna. [[pHHIHT CYNEPIO3UIIHH CHIT: 1'7MlmonemTB =F+F, +..
124 Bropoii 3akon Herotona: nyis matepuaibioii touku B ICO
- F=ma; Ap = FAt npu F = const
125 Tpernit 3akon HeloToHa A1 MaTepHanbHBIX __«-—. .—-r__
= TOueK: [, =—F,, F, £,
3aKOH BCEMHpHOFO TATOTEHHA. CHIIBI HpHTH)KeHHH MEH{,I[Y TOYEYHBIMH MacCaMH
m,m
paBHBl ' = 1772
R 2
1.2.6 Cuna tsxectu. 1[eHTp TsKecTH Tela. 3aBHCHMOCTE CHIIBI TSWECTH OT BBICOTHI /i
Hal MMOBCPXHOCTBIO IIJIAHETHL pallyCcOM R(JZ
GMm
mg=————
(R, + 1)
1.2.7 Cuna ynpyroctu. 3akon ['yka: F| = —kx
Cuna tpenus. Cyxoe TpeHue.
Cuia TpeHUS CKONBKCHHS: F, =uN .
1.2.8 C .
WIIa TPEHUS [OKOA: F < N -
Kosddbuuuent tpenus
F 1
1.2.9 HaBnenue: p=—
1.3 CTATUKA
MOMEHT CHJIEI OTHOCHTEIIBHO OCH BPALICHUS:
131 |M| = FI, tne | — nnedo cunsl F' OTHOCHTENBHO OCH, o

npoxoadumeii uepes Touky O NEpNCHAUKYIAPHO pH-
CYHKY

el
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LlCHTp Macc Tea. ]_leHTp MacC CHCTEMbI MaT€pPHAJIbHBIX TOYCK!
- :m11’1+m2f‘2 +...

1.3.2 . B onHoponuoM mone TakecTH ( @ = const) meHt
HLM my+m, +... P (¢ ) P
MACC TeJIA COBIIA/IAET C €ro LEHTPOM THKECTH
Ml + M2 + D) - 0
1.3.3 VYenosust parHoBecus eépaoro tena 8 UCO: ¢ _
FF+F,+..=0
134 3akoH [lackans
1.35 Hasienue B xKUAKOCTH, mokosumeiics B UCO: p = p, +pgh
3akon Apxumena: F Apx = -P_ ...
136 €CIIH TeJ0 M XKUAKOCTE nokoATcs B UCO, To FAPX = ngmmH
YcloBpue MIaBaHus Tel
14 3AKOHbBI COXPAHEHUSA B MEXAHUKE
1.4.1 VMnysibe MaTepHaibHON TOUKK: P = mo
1.4.2 Hmnynse cucremsl Te1: p = p, + p, +...
3aKoH U3MEHEHUS U COXPAHEeHUs] UMIIYJIbCca!
B MCO Aﬁ = A(;_;'I + 52 + )= Flm{emu Af + P_‘ZBHEmH At +.
143 = _ A7 45 _ - 7
B8 UCO AIU=A(JD1 +p2 +)_0’ €CIH F}BHELLIH +F23Heum +.o.= 0
PeakTuBHOE ABHXEHHE
PaGoTa CHIIBI HA MAJIOM TepeMELIEHIH: 15
A=|F|-|AF|-cos 0= F, - Ax
I
MOIHOCTb CHUIIBL:
ecin 3a Bpemsa A7 pabota cuiel u3menseTcsa Ha AA, -
TO MOILMHOCTB CHJIBI P =_—_""_ =F -v-cosa -
At Ar—0 ()]
2 2
. mv P
Kunerndeckas sHeprus Matepuansuoi toukn: £ =——="—,
1.4.6 2 2m
3akoH U3MeHeHHs KMHEeTHYeCKOH SHepriuy CHCTeMbI MaTepHANBHBIX TOUEK:
BUCOAE,=A,+ A+ ..
TMoTeHITHaNIEHAS SHEPTHSL:
Ul MOTeHLHANbHBIX cunl Ay, = E| noreny E, noteny = _AEUOTEHLI .
[loTenmansHas sHeprus MaTepHaIbHOH TOYKH B OJHOPOJHOM I10JIE TAKECTH:
147  Eogen = mgh.
IToTeHnmansHas PHEPrUs YIpyro 1edGopMUPOBAHHOIO TeNa:
o
EI'IC(TCHLI =
2
3aK0oH H3MEHEHHUs U COXpPaHEHHs MeXaHUIeCKOl IHepruu:
EMCX = EKH]I + EI'IOTCHI.I:
148
B HCO AEMCX = ABCCX HCMOTCHIL. CHITs
B HCO AE‘MC!X = 05 €CJIH ABCCX HCMOTCHIL. CHIT = 0
15 MEXAHUWYECKHWE KOJIEBAHUWS 11 BOJIHBI
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2.1

'apMoHnHeckie KolieDaHus MaTepHanbHOWH Touku. AMIIUTYAa # (asza Koie-
banuii. KnHeMaTHYeCKOE ONTHCAHHE:

x(t)= Asin(wt+0, ),

Ux (I) = xr,’
a ()=(v,), =-0x(t) = a +wx =0, rae x — CMEImEHHE U3 TOTOKEHHS
paBHOBeCHH.
,ﬂ‘HHaMquCKOE OIIMCaHHE:
151 ma, =—hkx,rne k= mw’. Iro sHaunt, aro F = —kx.
BHEpFeTH‘JECKOe OInmMucaHue (EHKOH COXpaHEHHH MeXaHHYECKO BHepTHI/I)'.
mv®  k om? :
—+t—=—"%=——=const
2 2 2 2
Caa3b aMHJ’IHTy,[[LI Konedanuii CMEIICHHSA MaTEpHaHbHOﬁ TOYKH C aMHHHTy,[[aMH
KOJIeOaHUil e€ CKOPOCTH B YCKOpPEHHS:
_ 2
Umax - (DA, amax =0 A
. 2 1
[Mepwon u wactoTa Konebanwmii: T = — = —.
W Vv
1 5 2 Hep]do,[[ MaJbIX CBOGO,Z[HI:IX. KOHGGHHHI‘:I MaTEeMAaTHYECKOI'O MaATHHUKA: T = 2]1:\/2 .
g
N m
[Mepro cRODOAHBIX KoebaHuit MpyKUHHOTO MasTHHKa: | = 27, [—
k
15.3 Boinyxxnennsie kosnebanus. Pezonanc. Pezonancuas kpupas
Honepeqﬂme H IPOJOJIEHBIE BOJIHBEL. CKOIJOCTI: pacnpocTpaHeHus H [IJIHHA
v
154 Boauel: A =01 =—.
v
WnTepdepennns u AHGpaKiHs BOIH
155 3ByK. CKOpOCTh 3BYyKa
MOJIEKVYJISIPHA S ®U3UKA. TEPMOJJIMHAMUWKA
MOJIEKVIISIPHAS ®U3UKA
MOﬂeJIH CTpOeHHSl raszos, )KH,[[KOCTCI‘;I " TBEIJL[]:.IX TEJI. HyCTI: TepMOﬂHHaMH'{ECKaH
CHCTCMa (TeJ'lO) cocTouT H3 N OJHWHAKOBBIX MOJCKYIL. Tor;[a KOIIHYCCTBO
N m
211 BelliecTBa V=——=—,
N, H
rae N, —uucno Asoranpo, m — Macca cHCTeMSI (Tena), Ll — MOIpHAs Macca BelllecTsa
2.1.2 TennoBoe JBUKEHHE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BsaunmoneiicTBre YacTHIL BEIIECTBA
214 Huddysus. BpoyHoBckoe ABMKEHHE
2.15 Mogens uaeanbaoro raza B MKT
CBs3b MEXKAY HaBJICHHEM H CpeﬂHeﬁ KHHETHYECKOH aﬂeprueﬁ IIOCTYNIATENIBHOIO
TENJIOBOTO ABUKECHHA MOJ'leKyJ'[ HOeallbHOI'O rasa (OCHOBHOE ypaBHEHHE MKT)
1 - 2 e 2 — .
2.1.6 p=— m(,nv2 =—n- my_ =—n-g,,, > e my— Macca OHOH MOJEKYJIbI,
o 3 3 2 3
H= 7 — KOHHeHTpaHHﬂ MOJ'[eKyH
2.1.7 AoOcomoTHas Temmieparypa: T =t+273K
CBs3b TeMIEpaTypsl ra3a co cpefHeH KHHEeTHYeCKOil IHeprueil nocTynareIbHOTo
TEIIOBOI'0 ABHIKEHHUA €0 MOJIEKYJL!
2.1.8

e =M |3k
2 2
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2.2

2.19

VYpaBuenue p = nkT

2.1.10

Mojens uaearbHOTO Ta3a B TePMOAHHAMHKE!
YparHenue MeHneneera — Knanefipona
Beipaxkenue 1151 BHyTpeHHel 3Hepruu

VYpasuenue Menneneesa — Knaneiipona (mpuMmennMble GpopMBI 3alIHCH):

oV ="Rr=vRT = NkT, p=PRL.
1

u

Bripaxkenue aiis BHYTpeHHE SHepruy 0JHOATOMHOIO HIEalbHOro rasa (npume-
HUMBIE ()OPMEI 3aITHCH):

3 3 3m 3
U=3vRT=2NkT =2 RT =ve T=2 p¥
2T TR 4

2.1.11

2.1.12

2.1.13

2.1.14

3akon JlaneToHA A JaBACHUA CMECH Pa3peKCHHBIX Ta30B:

p=p t+tp,t+..

H3zompoueccsl B pa3peKeHHOM ra3e ¢ MOCTOSHHBEIM YHCIOM Monekyn N (¢ mo-
CTOSHHBIM KOIHYECTBOM BEIIECTBA V):

uzorepma (7= const): pV =const,

u3oxopa (¥ = const): ? =const,

y
u3obapa (p = const): ? = const

I"'padigeckoe npencrasieHye H3onpoueccos Ha pF-, pT- u V'T- quarpaMmax.

OO0BeIMHEHHBIH ra30BLIi 3aK0H:

pV

——=const
T

JJIA MTOCTOAHHOI'O KOJIHYECTBA BELIECTBA V
HacplieHHbsle 1 HeHACHIIEHHBIE Taphl. KauecTBeHHas 3aBUCHMOCTh
MJIOTHOCTHU M JABJICHUS HACHIIIIEHHOTO Mapa OT TEMIEPATyphl, X He3a-
BHUCHMOCTb OT 00bEMA HACBIILIEHHOTO Mapa
BrnaxmnocTts BO3QyXa.

Pass©) P ()
Puscsan mapa (T) P uacsan. napa (1)

OTHOCHTEIbHAS BIAKHOCTE: 0=

2.1.15

2.1.16
2.1.17

2.2.1
2.2.2

2.2.3

H3Mmenenue arperaTHbIX COCTOSIHUM BeIIECTBA: UCITApCHUC U KOHICH-
canus, KUIMICHUEC XXUJKOCTH

H3Mmenenue arperaTHbIX COCTOSIHUAM BEIeCTBA: IJIABICHUE U Kpucral-
JIN3alust

[IpeobpazoBanue sHepruu B (Ha30BBIX MEPEX0IaX
TEPMOJINHAMUKA

TenioBoe paBHOBECHE U TeMIlepaTypa
BnyTtpenHss sHeprus

Tennonepenada kak crmocod W3MEHEHUsI BHYTPEHHEH sHeprun 6e3 co-
BepiieHus paboTel. KOHBEKIIMS, TETIIONPOBOIHOCTD, U3TyUCHHE

224

KonnyecTBO TEIIOTHL.
Y nenpHas TennoéMkocTs BemectBa ¢: O = cmAT

2.25

2.2.6

VY aeneHas TeruioTa mapooodpaszosanus L: Q = Lm.

VY aenpHas TemioTa miasiaeHus A Q = Am.

VY nenpHas TemoTa cropanus Torraa g: Q = gm

OnemenTtapHas pabota B TepMoguHamuke: 4 = pAV . Beruucnenue paboTsl mo
rpad UKy nponecca Ha pl-nHarpaMme
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2.2.7

2.2.8

2.2.9

[IepBblil 3aK0H TEPMOJHHAMUKHA:

0, =AU, + 4, = (Uz _Ul)+ A

Anuabara:

0,=0= 4,=U,-U,=-AU,
Bropoii 3akoH TepmoanHamuku. HeoOpaTtumsbie mpoueccs
[Tpuniune! gerictBus TernoBbix MamuH. KT
A OQuars ~|Oscs| _ | [Ores

32 ITHET =-E-1-T‘P
()

o (0]

Harp Harp =LHarp

'r]:

2.2.10

MaxkcumansHoe 3HaueHue KII1. [{ukn Kapno:
T. .. —T. 1 T,..

e = o = E® T imm g Ly
= Mg T, T

HATD HATD

2.2.11

Ypasuenue remnosoro dananca: O, +Q, +Q; +...=0

OJIEKTPOAMHAMUKA

3.1

3.11

3.1.2

OJIEKTPUYECKOE IIOJIE

DnekTpu3aiys Tel 1 e€ NposBIeHUs. JISKTpUIeCKui 3apsi. JBa Buaa
3apsa. DJIEMEHTAPHBINA 3JIEKTPUYECKUN 3apsil. 3aKOH COXPAaHEHMS
3JIEKTPUYECKOTO 3apsiaa

Biaumoneiictue 3apsanos. Toyeunsle 3apsnbl. 3akon Kynona:

B OJHOPOJHOM BEMOIECTBE C ,IlHBJ'IeI{TpI/I‘-IeCKOﬁ MMpOHHIAEMOCTBLIO €
4119 [ CANCS
pogallel_ 1 lalle
er’ 4mee, 1

3.1.3

3.14

9HeKTpI/I‘{eCK06 none. Ero ﬂeﬁCTBHe Ha SJICKTPHYCCKHEC 3apPsA/Ibl

. ~ F
Hal’[pH}KEHHOCTL JIEKTPHUYCCKOT O MOJIs: | =

q npoOHLIi

q

2
r

[loste Toueunoro 3apsana: £, =k

oJHOpoJHOe one: £ = const.
KapTuHbl JIHHHI HANPSKEHHOCTH ITUX MOJICH

3.15

[10TeHIHANBHOCTE YTEKTPOCTATHIECKOTO OIS,

Pa3sHOCTB TIOTEHIMATIOB U HATIPSKCHHE:

A4, = CI((PI - (P2)= —qAp=4qU .

[ToTennuanbHas DHEPrUA 3aps/a B JleKTpocTaTndeckom noae: W =g@.

A=—-AW

[loTennnan s1eKTPOCTATHYECKOrO MO () = — -
q

CBsA3b HANpMKEHHOCTH 1011 M PAa3HOCTH IIOTEHIHAIOB I OJHOPOIHOIO
SNEKTPOCTaTHICCKOr0 ost: U = Ed

3.1.6

3.1.7

3.18

[TpuHIMI CYNEPIIOZHIIUU IIEKTPUUECKUX [TOJICH:

E=E+E,+..., 0=, +0, +...

HpOBOL[HHKI/I B JJIEKTPOCTATHYCCKOM IIOJIC. Ycnosue PaBHOBECHA 3apAI0B: BHYT-
*

pu npoBoanHka E = (0, BHyTpH H Ha NOBEPXHOCTH IIPOBOJHHKA ¢ = const

JIMANEKTPUKH B AJIEKTPOCTATHYECKOM ToJie. JlusneKkTprudeckas mpoHu-
[IAEMOCTb BEILIECTBA €
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Kongencarop. DNeKTpoéMKOCTh KoHaeHcaTopa: ¢ = 4.

eg,S

3.1.9 DneKkTpoéMKOCTb MIOCKOr0 KOHIIEH CaTopa: ( = y =£C,
¢ 55
DJ1eKTPOEMKOCTh IJIOCKOTO BO3LYIIHOTO KOHAEHCaTopa:
[TapannenbHoe cCOeJUHEHHE KOHIEHCATOPOB:
g=q+q,+.... U =U, =...,C ), =C+ 0+
3.1.10 [MocnenoBaTensHOE COEIMHEHHE KOHEHCATOPOB:
1 | 1
U=U+U,+...q1=q,= .., =t
Crmcn Cl C2
2 2
3.1.11 DHeprus 3apsUKeHHOI0 KOHJEHCATopa: W = ﬂ = v _4
2 2 2C
3AKOHBI TTOCTOAHHOI'O TOKA
Ag .
Cuna toka: | = — . Tlocrosuusiit Tok: [ = const
3.2.1 Allaiso
Jinst IOCTOAHHOTO TOKA ¢ = [t
322 VcnoBHus CyIIeCTBOBAHUS AIEKTPHUCCKOTO TOKA.
o Hanpsoxenne Un IJC £
3.2.3 3axkon Oma nng yyacTka uenu: [ = —
DIeKTpHYecKoe COMNPOTHBICHHE. 3aBHCHMOCTb COIPOTHBIECHHS OZHOPOJIHOIO
304 MPOBOJTHHKA OT €r0 ANHHBL M CeUeHHs. YJIeNEHOe CONPOTHBIEHHE BEIlecTBA.
R=p—
S
325 Hcrounnuku Toka. DJC ucTOuHMKAa ToKa: & = — om0 BuyTtpennee
o q
COTIPOTHBICHHE HCTOYHHKA TOKA
3akon Oma 1 OIHOM (3aMKHYTOMH) JIeKTpUYecKO Lenu: £
2
2. € —-
326 E =IR+Ir,orkyna [ = R
R+vr
[TapajulelibHOE COEJUHEHHE IPOBOJIHHKOB:
I=L+L+.,U=U=.,_ _ 1, 1
327 napani ‘Rl R2
ITocnenoBaTenbHOE COEIUHEHUE TPOBOIHUKOB:
v=U,+U;+...Ii=1=.., Rnocn=Rl +R2 +...
Pa6ora snexkrpuueckoro toka: A= IUt.
3038 3axon Jlxoyns — Jlenua: Q = I°Rr .

2
Ha pesucrope R:Q=A=]2RI=IUI=%I
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AA
MoOIHOCTE 3JIEKTPHYECKOI0 TOKAa: P = — =]JU.
At At—0
U2
3.29 TemoBast MOLIHOCTG, BEIJEIsAeMas HAa pe3ucrope: P = I’R= ? =JjU.
MoIHOCTh HCTOYHHKA TOKa: Py = — e =&l
At
Ar—0
CB00OOIHBIC HOCUTENN IEKTPUYECKHUX 3apsAI0B B MPOBOJHUKAX. Me-
3.2.10 XaHU3MBbI IPOBOJIMMOCTH TBEPABIX METAIOB, PACTBOPOB U PACIIABOB
3JIEKTPOJUTOB, ra3oB. [lomynpoBogHuku. [101ynpoOBOIHUKOBBINA JUOM
3.3 MAT'HUTHOE I10OJIE
MexaHHuecKoe B3auMOJCHCTBHE MArHUTOB. MarnuTHoe mole. BeKTOp MATHHT-
331 HOM WHAYKIHHA. [IPHHITHI CYTICPMOSHITHH MATHHTHEBIX MOJCH: B= B +B +.
o JIMHHH MHAYKLOHH MarHuTHOro mois. KapruHa nuHHE MHIYKUMH MarHUTHOTO
ITOJTA MOJIOCOBOTO H MOAKOBOOOPA3HOr0 TIOCTOAHHBIX MATHHTOB
OmneIT Dpcrena. MaroHuTHoe 1moJie MpoBOAHKMKA ¢ TOKOM. KapTuHa nu-
3.3.2 HUW MHJIYKUUU MArHUTHOTO MOJISI JUIMHHOTO MPSIMOTO IIPOBOJHUKA U
3aMKHYTOI'O KOJIBIIEBOI'O IIPOBOJHUKA, KATYIIKNA C TOKOM
333 Cuna AMrepa, eé HanpaB/ieHHE H BETHYUHA:
e F, =1IBlsin o, rae o — yroi Mes1y HanpaBIeHHeM IIPOBOJHHKA H BEKTOPOM B
Cuna JlopeHua, e& HampaBjeHHE W BEJIHYHHA: Hop ‘q|vB sinda,
334 TC O — Yrom MeKIy BEeKTOpaMH U H B. JIBuKeHHE 3apAKEHHOW YacTHITHI
B OJJHOPOJHOM MATHHTHOM IIOIIE
34 OJIEKTPOMAT'HUTHAA NHA YK A
TT0oTOK BEKTOpPAa MATHUTHOW MHTYKITHH: 7 T / B
® =B 5=BScosu
34.1 " %as
3.4.2 SABnenue sanekTpoMarHuTHON UHAYKIMHU. D/1C nnayknuu
3aKOH BHCKTpOMaFHHTHOﬁ HHAYKIOHUU q)apaz[eﬂ:
3.4.3 _ A
S
Af—0
OJIC UHAYKLUHH B IPSIMOM IIPOBOJIHHKE
IUTMHOM [, NBHIKYILEMCS CO CKOPOCTBIO U E 1ﬁ
(5 11/ ) B OJIHOPOJIHOM MArHHTHOM \%
none B: v,
3.4.4 i
= Blvcosa, rae o — yron Mexay .
BEKTOPOM 5B H HOPMAJIBIO 7 K IJIOCKOCTH, ( @
B KOTOPOIi nekar rekTopsl { U U ; eciu
[1BudLlB, 10 |¢‘;|=Bll)
345 [IpaBuso Jlenia
(42]
NHAYyKTHBHOCTS: L=— umd®=LI
3.4.6
Al ,
Camonnxykuus. DJ1C camonunykunn: £, =—L— =—LI"
At Ar—0
LI*
3.4.7 BHepFHﬂ MArgdudTHOTO T10JIs1 KaTy]_HKP[ C TOKOM: WL =

2
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3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

3.6.11

Hdudpakuus cera. Judpaxunonnas pewérka. YcinoBue HaOIIOAEHHS ITIABHBIX
MaKCHMYMOB IIPH HOPMAalbHOM IaIeHHH MOHOXPOMATHUECKOTO CBETa C JUIMHOM
BOJIHBI A Ha peméTKy ¢ MepHoIoM d:

dsing, =mh, m=0,+1,+2,+3 .

3.6.12

Hucnepcus cBera

KBAHTOBA ®U3UKA

4.1

4.2

41.1

4.1.2

4.1.3

4.1.4

KOPITY CKYJISIPHO-BOJIHOBOM 1Y AJTU3M
I'umore3a M. [1nanka o kBantax. ®@opmymna [Inanka: E = hv

hc

®oronbl. JHeprus porona: £ =hv=—= pc.

A
E_hv_h

Umnynbe porona: p=-— = —

c ¢ A

doroaddext. OnbiTer A.I'. CrosteroBa. 3akoHbI hoTodhDHekTa
VpapueHue Diinmteitna qnsa Goroaddexra:

E =4 +E

dotona — “Teexona KHH max ?

he he

— — — — — ___max __
dorona hv = I’ Anblxo,qa =hv Kp ’ EKHH max 2 - eU;an

2
rne K

Kp

415

421

4.2.2

[laBiieHue cBera.
JlaBneHue cBeTa Ha MOJHOCThIO OTPaXKAOUIYIO IOBEPXHOCTh U Ha MOJI-
HOCTBIO ITOIVIOUIAIOLTYIO TIOBEPXHOCTh

OU3NKA ATOMA
[Inanerapnas monens aroma

[ocrynatsl bopa. M3nydenue u nornomeHne poToHOB MpH Nepexoie
aTOMa C OJJHOTO YPOBHS SHEPTUU HA JPYTOu:

= g, -E

“mn

hv

mn m

4.2.3

43.1

JInnenyaTele CIIEKTPBI.

CrexTp ypoBHEH 3HEPruu aToMa BOJIOpPOJIa:
~ —13,63B
W
OU3NKA ATOMHOI'O SAAPA

Hyxnonnas monens siapa ['eitzen0epra — UBanenko. 3apsia saapa. Mac-
COBO€ 4uCIO Aapa. M3oromnsl

E

"

, =123 .

4.3.2

PannoakTuBHOCTS.
Anbda-pacnan:
A A4 4
zX—>'7,3Y+ ,He
bera-pacnan.
DJeKTpOHHBIN B-pacna:
A A 0, .=
7 X—=>7 Y+ je+v,
ITo3utponnslii B-pacnan:
XA AY+ JB4v,

I'amma-usnydenue
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43.3

4.3.4

t
3akon patmoaktisHOTO pacnama: N(t)=N,-2 7.

t
[MycTh m — Macca pajnoakTuHOTO Bemectra. Torpa m(t) = m,-2 r

SnepHsle peakuuu. JleieHre U CUHTE3 sAep




