Ipunooicenue Nel5

K OCHOBHOU 00pa308amenbHOl npozpamme

OCHOBHO20 00Ue20 00PA30B8aHSL,

ymeeparcOeHHoU npuxazom oupekmopa MAOY COLL Ne72
om 30.08.2019 Nedl

Pabouyas nmporpaMma no yueoOHOMY IIpeIMETY
«DPuU3uKa»

YPOBEHb OCHOBHOI'O O0IIEro 00pa3oBaHUs
CpPOK OCBOEHUS 3 roga

r. Jlecuon
2019 .



IHNJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA YYEBHOI'O ITPEJAMETA «®U3UKA>
BbINyCKHUK HAY4YUTCS:

1. CobmonaTh mpaBuia 6€30MaCHOCTH U OXPaHbl TPyZa MPHU padoTe ¢ y4eOHBIM i TaOOPaTOPHBIM 000PYIOBAaHHEM;

no

[ToHMMaTh CMBICT OCHOBHBIX (PM3MUECKUX TEPMUHOB: (pu3nyeckoe Teo, GU3NIecKoe BJICHUE, PU3NIecKast BEINUNHA, CAUHHUIIBI U3MEPECHUS;

3. Pacno3naBare npo01eMbl, KOTOPbIE MOKHO PELIUTH MTPHU MOMOIIM (PU3MUECKUX METOAOB; aHATM3UPOBATH OT/ICIIbHBIC ATAITBI IPOBEACHUS
UCCJIEIOBAaHUM U HHTEPIIPETUPOBATH PE3YNIbTaThl HAOIIOACHUN U OIBITOB;

4. CTaBUTH OMBITHI IO UCCIETOBAHUIO GU3NYECKUX SBJIICHUHN WK (PU3MUECKUX CBOMCTB Tell O3 UCTIOIb30BaHUS MPSIMbIX U3MEPEHUI; IPU 3TOM
dbopMynupoBath mpodieMy/3agauy yueOHOro IKCIIEPUMEHTa; COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000pyA0BaHUs; TPOBOAUTH OMBIT U
(GbopMynHupOBaTh BHIBOJIBI.

5. TloHuMaTh poJsib SKCIIEPUMEHTA B MOJIyYeHUU HAyYHOU WH(pOpMALIUK;

6. IIpoBomuTh mpsiMble H3MEpeHHS (PU3UYECKUX BEIMYHMH: BPEMsi, paCCTOSTHHE, Macca Teja, 00beM, CHIla, TeMIIepaTypa, aTMoc(epHoe IaBJIeHHUE,
BJIQKHOCTH BO3/yXa, HAIIPsDKEHHUE, CUJIA TOKA, PaIMallMOHHBIN ()OH (C MCIOIB30BAHUEM JI03UMETPA); TIPU ITOM BHIOUPATh ONTUMAIbHBIN
CTIO0CO0 M3MEPEHHSI U MCTIOJIb30BATh MIPOCTEHUIITNE METOABI OIEHKH ITOTPEITHOCTEH N3MEPEHUH.

7. TIpoBomuTh HCCIIEOBaHUE 3aBUCUMOCTEH (DM3UUECKUX BETHMYUH C UCIIOJIb30BAaHUEM MPSIMbIX H3MEPEHHI: TPH TOM KOHCTPYHPOBAThH
YCTaHOBKY, (PMKCHPOBATH PE3yIbTAThl NOTYyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BETUUHH B BUJIE TaOIHI] U TpadUKOB, JeNaTh BBIBOBI MO
pe3yJibTaTaM MCCIIEN0BaHNUS;

8. IIpoBoauTh KOCBEHHBIE U3MEPEHHSI (PU3NUECKUX BEIMUMH: IPU BBIOJHEHUN U3MEPEHUH cOOMPATh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIeIys
MIPEI0KEHHOW MHCTPYKLIUH, BBIYUCIIATH 3HAYEHUE BEIMYMHBI U AHAJIM3UPOBATH MTOJIyYEHHBIE PE3YJIBTAThI C YYETOM 33JaHHOM TOYHOCTH
U3MEPEHMUI;

9. AHaNM3HMPOBATH CUTYAIllUH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HABATh B HHUX IPOSBICHHE N3yYEHHBIX (DU3NUYECKUX SIBICHUHN HUITH
3aKOHOMEPHOCTEHN U MPUMEHSATh UMEIOIUECS 3HAHUS IS UX OOBSCHEHMUS;

10. [ToHMMaTh IPUHIIUTIBI ICHCTBHS MAIIMH, IPUOOPOB M TEXHUIECKUX YCTPOHCTB, YCIOBHS UX O€30MacHOTO MCIIOIB30BaHMS B TOBCETHEBHOM
KHU3HU;

11. Micnonb30BaTh NpH BHIIOTHEHUH YUEOHBIX 3a/1a4 HAYYHO-TIONYJISIPHYIO JTUTEPATypy O PU3UUECKUX SBICHUAX, CIPABOYHBIE MaTepPHAIbI,

pecypcbl HTEpHET.

BLIHYCKHI/IK MOJYYIMT BO3MOKHOCTb HAYYUTHCH:

® OCO3HaBaTb HCHHOCTH HAYUYHBIX I/ICCHC,[[OBaHPlﬁ, POJib (pI/I3I/II(I/I B paClIipCHUU HpeI[CTaBJ'ICHI/Iﬁ 00 OKpYyKaromeM MUpPE U €€ BKIIaJ B YIYUYIICHUC
KadueCTBa XXHU3HU,



®  ICIIOJI30BATh MIPUEMBI IOCTPOCHUS (PU3HUECKUX MOJIEINeH, MOMCKa U (POPMYIHUPOBKH T0KA3aTEILCTB BBIIBUHYTHIX TUTIOTE3 U TEOPETUICCKHUX
BBIBOJIOB Ha OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (DAKTOB;

® CpaBHUBATh TOYHOCTh U3MEPEHUS (PU3NUECKUX BEIHUMH 0 BEIMYUHE UX OTHOCUTEJIBHOM MOTPEIIHOCTH MPHU MIPOBEICHUH NPSIMbIX U3MEPEHUIl;

® CaMOCTOSITENIBHO IPOBOJAUTH KOCBEHHBIE U3MEPEHUS U HCCIe10BaHus (U3NYECKUX BEIMYMH C UCIOJIb30BAaHUEM PA3IMYHBIX CIIOCOOOB
u3MepeHus: GU3NYeCKUX BETUUHH, BEIOUPATh CPEACTBA U3MEPEHUS C YUETOM HEOOXOAMMON TOYHOCTH U3MEpEeHHii, 000CHOBBIBATH BHIOOD
criocoba u3MepeHus, aIeKBaTHOTO NOCTAaBJICHHOM 3ajjaue, MPOBOAUTH OLICHKY JOCTOBEPHOCTH IOJIYYEHHBIX PE3YJIbTaTOB;

® BOCHPHUHHMMATH MH(MOPMAIKIO (PU3HUUECKOTO COAEPKAHUS B HAYYHO-TIOMYJISIPHOM JIMTEpAaType U CPpeACTBaX MacCOBOM MHGopMaIuu,
KPUTHYECKH OLIEHUBATH MOTYYSHHYIO HH(OPMALINIO, aHATU3UPYS €€ COepKaHKEe U JaHHbIE 00 HCTOUHHUKE UH(OpMaLINH;

® CO37aBaTh COOCTBCHHBIC TUCHMEHHBIC U YCTHBIC COOOMIECHUS 0 (PU3MUECKHX SBJICHHIX HA OCHOBE HECKOJIBKUX HCTOYHUKOB MH(OpMALIHH,
COIPOBOXIATH BBICTYIUICHHUE MTPE3CHTAIMCH, YIUTHIBAasi OCOOCHHOCTH ayTUTOPUU CBEPCTHHUKOB.

Mexannyeckue siBJCHUSA
BbInyCKHUK Hay4uTCH:

1. Pacio3HaBaTh MEXaHUYECKUE SIBICHUS M OOBSACHATh HA OCHOBE UMEIOIUXCS 3HAaHUI OCHOBHBIE CBOMCTBA MIIM YCIOBUS POTEKAHUS ATUX SBJICHUMN
PaBHOMEPHOE ¥ HEPABHOMEPHOE JIBU’)KEHHE, PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJINHEHHOE IBU)KEHUE, OTHOCUTEIBHOCTh MEXaHUYECKOT O
JBUKEHMSI, CBOOOHOE Na/IEHNE Tell, pPABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, MHEPIUS, B3aUMOJICHCTBUE TEJl, pEaKTUBHOE JIBKEHUE, ITepeiaya
JIaBJICHUS TBEPABIMU TeJIaMU, )KUIKOCTSIMU U ra3aMH, aTMOC(EepHOE JIaBJIeHHE, [IJIaBaHUE TeJl, pPABHOBECHE TBEPABIX TEJ, UMEIOLIUX 3aKPETNIEHHYIO
OCh BpalIeHHUs, KoJebaTelIbHOE ABMKEHUE, PE30HAHC, BOJTHOBOE JIBM)KEHUE (3BYK);

2.0nuchIBaTh H3yYeHHBIE CBOICTBA TET U MEXaHHUECKUE SBICHUS, UCTIONB3Yys (DU3NUeCKHe BETUYUHEL: MTYTh, IEPEMEIICHNEe, CKOPOCTh, YCKOPEHHE,
nepuo oOpalleHus], Macca Tela, MIOTHOCTh BEIIeCTBa, CHiIa (Cuiia TSHKECTH, CUJa YIPYTOCTH, CHIIa TPEHUs ), TaBJICHHE, UMITYJIbC Tella, KHHeTHYecKas
SHEPTHUsl, MOTEHIINATbHAs YHEPTUSI, MEXaHWYeCKas paboTa, Mexannyeckast MoHocTh, KI1/[ mpu coBepiiieHun paboThI ¢ UCIIOIB30BAHUEM TTPOCTOTO
MEXaHW3Ma, CUJIa TPEHUS, aMIUIUTY/Ia, TIEPUOJ] M YacTOTa KOJIeOaHU, JUTHHA BOJIHBI M CKOPOCTH €€ PacIpOCTPAHECHHS; TP OMMCAHUU MTPABUIIHHO
TPaKTOBATh (PU3UUECKHUI CMBICI UCTIOIB3yEeMbIX BEIMYHUH, UX 0003HAYEHUS U €UHUIIBI H3MEPEHUS, HAaXOUTh (hOPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO
(U3HYECKYIO BEIUYUHY C APYTUMHU BETMUYNHAMU, BBIYUCIISATH 3HaYeHUE (PU3NUECKON BETMUNHBI,

3. AHanM3upoOBaTh CBOMCTBA TEJ, MEXaHUYECKUE SIBICHUS U ITPOLECCHI, UCTIONb3Ys (PU3NUECKHE 3aKOHBI: 3aKOH COXPaHEHHsI SHEPIUHU, 3aKOH
BCEMUPHOI'0 TATOTEHUS, IPUHIUI CYNEePIO3ULINU CUIT (HaXoxkAeHue paBHoAecTBytoneil cunsl), I, I1 u 111 3akonsl HeloToHa, 3aK0H coXpaHeHHs
uMIynbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxume/a; NPy 3TOM Pa3IndaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M €0 MaTEMaTHUECKOe
BBIPaKCHHUE;



4. PaznuuaTh OCHOBHBIC MIPU3HAKU U3YyYCHHBIX (PU3NYECKUX MOJIETICH: MaTepralibHas TOUKa, HHEpPIUaIbHAas CHCTEMa OTCUETa;

5. PemaTsb 3a1auu, Ucnonb3ys (pU3nuecKue 3aKOHbI (3aKOH COXPAHEHUS SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLUII cynieprno3uuuu culi, I, Il u
II1 3axonb1 HptoTOHA, 3aKOH COXpaHEHUs UMITYJIbCca, 3aKOH ['yka, 3akoH [lackamns, 3akoH Apxumena) u (opMyJbl, CBI3bIBAIOLINE (DPU3UIECKHE
BEJIMYMHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tea, IIIOTHOCTh BELECTBA, CUJla, JaBICHNUE, UMITYJIbC Tea, KHHETUUECKask YHEPTHs, IOTEHIUAIbHAs
SHEprus, MexaHnuyeckas pabota, MexaHuueckas MmoHoctb, KIT/I mpocToro Mmexanusma, cuiia TpEHHUS CKOJIbKEHHUs, KO3 (OUIIMEHT TPEHHs, aMILTUTYAA,
HEPHOJ U YacToTa KojeOaHuil, AJIMHA BOJIHBI U CKOPOCTh €€ PaclipoCTPaHEHMs): Ha OCHOBE aHaIM3a yCIOBUS 3aJaull 3allUChIBATh KPAaTKOE yCIOBUE,
BBIJIENIATh (PU3NYECKHUE BEIIMUMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE TS €€ PELIeHHUs], IPOBOAUTL PACUYEThl U OLEHUBATH PEAIbHOCT IIOJIYYEHHOTO
3Ha4YeHUs1 PU3NIECKON BETHUUHBI.

BbINnyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

®  UCMOJB30BATh 3HAHUA O MEXaHUYECKUX SBJICHHSX B IIOBCEIHEBHOW )XU3HU JJIsl 00ecTiedeHus1 Oe30MacHOCTH MpH 00palieHny ¢ nprudopamu u
TEXHUYECKHMHU YCTPONCTBAMU, IS COXPAaHEHHSI 3I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpere;
MPUBOANUTH TIPUMEPHI TPAKTUIECKOTO MCITOIB30BaHMS (PU3NIECKUX 3HAHUN O MEXaHMYECKUX SBJICHUAX U (PU3NIECKUX 3aKOHAX; IIPUMEPHI
HCIOJIb30BaHUS BO30OHOBIIIEMBIX HCTOUHUKOB SHEPIUH; HKOJOTHUECKUX MOCIEICTBUM HCCIIeA0BAaHUSI KOCMUYECKOT0 ITPOCTPAHCTB;

®  pa3nMyaTh rPaHUIB IPIMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCEOOINH XapakTep (PyHIaMEeHTaIbHBIX 3aKOHOB (3aKOH COXPAaHEHHS
MEXaHUUYECKON SHEPTUH, 3aKOH COXPaHEHUsI UMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHHUS) M OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB
(3axoH I'yka, Apxumena u 1ip.);

® HaxOJUTh a/IEKBaTHYIO IPEIOKEHHON 3a/1aue (PU3NUECKYI0 MOJIENb, pa3peliaTh IpodiieMy Kak Ha OCHOBE UMEIOIMXCS 3HAHUN IO MEXaHHKE C
HCII0JIb30BAHNEM MaTEMATHUYECKOTO anlapaTa, Tak U IPHU MOMOLIN METOA0B OLICHKH.

TenJjioBble ABJICHUA

BbinmycKHUK Hay4HTCS:

1. Pacnio3HaBaTh TEIJIOBbIE SIBIEHUS U OOBSACHATH Ha 0a3e MMEIOUINXCS 3HAHUN OCHOBHBIE CBOMCTBA WJIN YCIOBHSI POTEKAHUSI 3TUX SIBICHUM:

g ¢ys3usi, n3MeHeHHe 00beMa Tell TPHU HarpeBaHUHU (OXJIaXKACHUH ), OONIbIIas C)KUMAaeMOCTh ra30B, Majlasi COKMMAEMOCTh JKUJKOCTEH U TBEPJIbIX TEJ;
TEIJIOBOE paBHOBECHE, HCIIapeHKe, KOHACHCAllUs, TUIaBlIeHUE, KpUCTaIN3allus, KUIIEHUE, BIAXKHOCTh BO3/yXa, pa3IMuHbIe CIIOCOOBI TEIUIONEepe1aun
(TenIonpoBOHOCTb, KOHBEKLIMSA, U3TYyUEHHE), arperaTHble COCTOSHUS BEIIECTBA, MOTJIOUICHHE SHEPTUHU IIPY UCHIAPEHUH )KUJIKOCTH U BBIICJICHUE €€
IIpY KOHJEHCAIMHM 1apa, 3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT JJaBJICHMUSI,

2. OnuceIBaTh HU3YUYCHHBIC CBOICTBA TEJI U TEIJIOBLIS SIBJICHUS, UCTIOJIb3YS (I)I/IBI/I‘-IGCKI/IC BCJIMYNHBI: KOJIMYECTBO TCIUIOTHI, BHYTPCHHAA SHCPIUsd,
TEMIICpaTypa, YACIbHAA TCINIOCMKOCTD BCHICCTBA, YICIbHAA TCIUIOTA IVIABJICHUS, YACIIbHAS TCIIJIOTA napoo6pa3OBaHH${, YACIbHAA TCIJIOTA CrOpaHUus



TOIUIHBA, KOA(PGUIIUEHT MOJIE3HOT0 JEHCTBHS TEIJIOBOIO ABUTATENS; PY ONMCAHUU PAaBUILHO TPAKTOBATh (PU3NUECKHM CMBICT UCTIOIb3YEMbBIX
BEJIMYMH, UX 0003HAYCHHSI U SAUHUIIBI U3MEPEHUSI, HAXOIUTh (POPMYIIbI, CBA3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMH BEIMYMHAMH,
BBIUUCIIATH 3HAUCHUE (PU3UUECKOI BEIIMYMHBL;

3.AHaJII/I3I/IpOBaTB CBOICTBa TCJI, TCIUIOBBIC ABJICHUA U ITPOLECCHI, UCITIOJIb3YsI OCHOBHBIC ITOJIOKCHUSA aTOMHO-MOJICKYJISIPDHOI'O YUCHUA O CTPOCHUHU
BCIICCTBA U 3aKOH COXPAaHCHUA SHCPIrUun;

4.Pa3nu4aTh OCHOBHBIC IPU3HAKH N3YUEHHBIX (DU3NYECKUX MOENEH CTPOSHHS ra30B, KHUIKOCTEH M TBEP/BIX TE,
5. IlpuBoauTH NpUMEPHI NPAKTUYECKOTO UCIOIb30BaHUS (PU3NUECKUX 3HAHUN O TETIJIOBBIX SIBJICHUSAX;

6.Pemats 3a1aun, UCTIONB3ys 3aKOH COXPAHEHHS SHEPTUHU B TEIUIOBBIX Ipoleccax U GOpMYJIbl, CBA3bIBAIONINE (PU3MUECKUE BETMUNHBI (KOJIMUYECTBO
TEIUIOTHI, TEMIEPATypa, YAelbHas TEIIOEMKOCTh BEIIECTBA, YAeIbHas TEIUIOTAa IJIaBICHUs, yelbHasl TeI0Ta napooOpa3oBaHusl, yeabHas TEIioTa
CropaHusi TOTUIMBA, KO3(PPHUIIUEHT MOJIE3HOTO ACHCTBUS TEIJIOBOTO IBUTATENs): HA OCHOBE aHAIM3a YCIOBHS 3a/1a4M 3allUChIBATh KPATKOE yCIOBHUE,
BBICTISITH (PU3UUYECKUE BEIIMUUHBI, 3aKOHBI U (DOPMYJIBI, HEOOXOIUMEIE JIUISl €€ PEIICHUS, TIPOBOJIUTH PACUYCTHI M OIEHUBAThH PEATbHOCTh TOTYYESHHOTO
3HAYCHUS PU3NICCKON BETUIHHEI.

BLIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA:

® HCHOJb30BaTh 3HAHHUS O TEIUIOBBIX SBIICHUSIX B IIOBCEIHECBHOM *KU3HU JJIS obecneueHrs 0€30IaCHOCTH npu O6paH_ICHI/II/I C HpI/I60paMI/I )41
TCXHUYCCKUMH YCTPOP’ICTBaMH, AJI1 COXPAHCHUSA 3J0POBb U CO6J'II-OI[€HI/ISI HOPM 35KOJIOTHUYCECKOI'0 IOBEACHUS B OKPY)KaIOH_ICI\/’I cpeac;
IMPHUBOJAUTH IMPUMEPHBI SKOJIOTHUICCKUX MMOCJIEICTBUI pa6OTI>I I[BI/IFaTeJIefI BHYTPCHHETO CropaHus, TCIIJIOBBIX U FHI[pOBJ'IGKTpOCTaHHI/II\;I;

¢ pas3jn4aThb I'paHUNbl MIPUMCHUMOCTU (I)I/ISI/ILICCKI/IX 3aKOHOB, IOHUMAThb BCCO6H.[PII>1 XapaKkTep (I)YHI[aMeHTaJ'II)HBIX (I)I/I3I/I‘ICCKI/IX 3aKOHOB (3aKOH
COXPAHCHUS SHCPIUH B TCIIJIOBBIX npoueccax) 1 O'PaHUYCHHOCTD UCIIOJIB30BAHUS YaCTHBIX 3dKOHOB,

® HaxXOJAUThb aACKBATHYIO npezmoxceHHoﬁ 3aaa4dc (1)I/I3I/I‘ICCKYIO MOJCJIb, pa3pCuiaTb HpO6JIeMy KaK Ha OCHOBE MMEIOIINXCS 3HAHUI O TEIJIOBBIX
SABJICHUAX C UCIIOJIB30BAHUEM MATEMATUYCCKOTO aIrnapara, Tak 1 IIpyu IIOMOIIW METOA0B OLICHKHU.

3.11eRTpnt[ec1cne N MAarHMTHBbIC ABJICHUSA

BbpinycKHUK Hay4uTCH:



Pacno3naBarn SJICKTPOMArHuMTHLIC SIBJICHUA U OOBSACHATH HA OCHOBE HUMCIOIINXCA 3HAaHUM OCHOBHBIC CBOMCTBA MJIH YCIOBUA NPOTECKAHUA 3THX
SIBIICHHIA: SJICKTPHU3alMs TCII, BSaHMOHCﬁCTBHe 3apAa0B, SHCKTpI/I‘IeCKI/Iﬁ TOK U €TI0 ﬂeﬁCTBHH (T@HJ’IOBO@, XHUMHUYECKOC, MaFHI/ITHoe),
BBaHMOHCﬁCTBHC MAariuToB, 3JICKTPOMAarouTHasa HHAYKOWA, I[Cf/iCTBHG MAarHuMTHOTO I10JId Ha IMTPOBOJHUK C TOKOM M Ha ABMKYHIYIOCS
3apsAXKCHHYIO HacTUuly, HeﬁCTBHC SJICKTPHUYCCKOI'O IT0JIA Ha 3aps’KCHHYIO YaCTUIY, SJICKTPOMAarduTHbLIC BOJIHBI, HpﬂMOJ’IHHCﬁHOG
pacrnpoCTpaHCHUC CBCTA, OTPAKCHHUEC U ITPCIOMJICHUC CBCTA, AUCIICPCUS CBCTA.

CocTaBiATh CXEMBI JIEKTPUUECKUX LIENEH C MTOCIIE0BATEIbHBIM U NapajlIeIbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE
0003HAYCHHS HIIEMEHTOB JICKTPUUECKUX LIeTeil (MCTOYHUK TOKA, K04, PE3UCTOP, PEOCTaT, JaMIIOUKa, aMIIEPMETP, BOJIBTMETD).

Hcnonbp30BaTh ONTUYSCKUE CXEMBI I IMOCTPOCHHUA H306pa)KeHHI>i B IINTIOCKOM 3CpKaJIC U c061/1pa}0mel71 JIMH3C.

OnuceIBaTh HN3YUCHHBIC CBOMCTBA TEJI U QJICKTPOMATHUTHBIC ABJICHUS, UCIIOJIB3YSL (1)H3H‘IGCKI/IG BCIINYHHBI: SHGKTpI/I‘leCKI/Iﬁ 3apsa, Cujia TOKa,
QJICKTPHUYICCKOC HAIIPSAIKCHUEC, SJICKTPUICCKOC COIIPOTUBJICHUC, YACIIBHOC COIIPOTHUBIICHUC BCIICCTBA, pa60Ta QJICKTPHUYCCKOIO I10JIs1, MOIIIHOCTD
TOKa, Q)OKYCHOG PaCCTOSAHNEC U OIITHYCCKAaA CUJIa JIMH3bI, CKOPOCTD 3JICKTPOMAIrHMUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTA CBETA, IIPpHU OIIMCAHHUN
BCPHO TPAKTOBATH (1)PI3I/I‘-ICCKI/II>1 CMBICJI UCITOJIB3YCMbIX BCJIMYHH, UX 0003HaYCHUS U CAWHUIBI USMEPCHHA, HAXOAUTDH q)OpMy.HI)I, CBA3bIBAIOIINC
AaHHYIO (1)I/I3I/I‘-ICCK}’IO BCJIMYHHY C APpYTYMMU BEINYHNHAMU.

AHaJ'II/I3I/IpOBaTB CBOMCTBaA TCJI, JICKTPOMArHUTHLIC ABJICHUA U IIPOUCCCHI, UCIIOJIb3Ys (1)I/I3I/I‘-ICCKI/IG 3aKOHBI: 3dKOH COXPaHCHUSA SJICKTPUICCKOT'O
3apsAaaa, 3aKOH Owma IJIg ydacCTKa LCIIU, 3aKOH I[)KO}’JIH'.HCHH&, 3aKOH HpHMOHHHeﬁHOFO pacipoCTpaHCHUsS CBETA, 3aKOH OTPAXKCHUSA CBLCTA,
3aKOH HIPCIIOMIICHUA CBETA, IIPHU 3TOM PA3JINUaATh CJIIOBCCHYHO (l)OpMy.]'II/IPOBKy 3dKOHa 1 €ro MaTeéMaTH4€CKOC BbIPAKCHUC.

[IpuBoUTE MpUMEPHI MPAKTUUECKOTO UCIOIB30BaHUS (GU3NYECKUX 3HAHUM O 3JIEKTPOMAarHUTHBIX SBJICHUSX.

Pemiate 3amaun, ucnonb3ys Gpuznueckue 3akoHbl (3akoH OMa J1s yyacTka 1en#, 3aKoH Jxoyns-JIeHna, 3aKkoH npsiMOITUHEHHOTO
pacnpocTpaHEHHs CBETA, 3aKOH OTPaXKEHUsI CBETA, 3aKOH MPEIOMIIEHUS CBeTa) U (OPMYJIbl, CBA3bIBaIOIINE (PHU3HUECKHE BEIUUNHBI (CUIa TOKA,
AJIEKTPUUYECKOE HANPSHKEHUE, FNEKTPHUUECKOE COMTPOTHBIICHHUE, YIEIbHOE COMTPOTUBIIEHHE BEIIECTBA, pab0Ta JIEKTPUUYECKOTO MO, MOIITHOCTh
TOKa, (POKYCHOE PACCTOSIHUE U ONTUYECKAasl CHJIA JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa cBeTa, (GOpMyJibl pacyera
NEKTPUYECKOTO CONIPOTUBIIEHHUS IIPH MOCIEI0BATEIBHOM U IApAJUIEIbHOM COEIMHEHNHU IIPOBOIHUKOB): HA OCHOBE aHAJIN3a yCIOBHS 3a1a4u
3aIMUCBIBAaTh KPATKOE YCIOBUE, BBLACTATH (PU3MUECKUE BETMUUHBI, 3aKOHBI U (hOpMYJIbl, HEOOXOMMBIE [T €€ PelIeHUs], TPOBOIUTh pacueThl U
OLIEHUBATh PEATLHOCTH MMOJYYEHHOTO 3HaUCHUs (PU3HMUECKON BEITUYHHBI.



BBI]’[yCKHI/IK MOJYYMT BO3MOKHOCTb HAYYUTHCH:

MCTOJIb30BATh 3HAHUS 00 3JIEKTPOMArHUTHBIX SBICHUSX B IOBCEAHEBHOM XKU3HU [T oOecrieueHust 0€30acHOCTH MPH 0OpaIeHUH ¢
npubopamMy U TEXHUYECKMMHU yCTPOICTBaMU, [Tl COXPaHEHUs 310pPOBbs U COOJIIOJJCHUS HOPM SKOJIOTHYECKOT0 ITOBEICHUS B OKPYXKAIOLIEH
Cpele; NPUBOAUTH IPUMEPHI BIUSHUSA IEKTPOMArHUTHBIX U3JIy4CHUN HA )KUBBIE OPTaHU3MBIL;

pa3nuyaTh TpaHMIbl IPUMEHUMOCTH (PH3MUECKUX 3aKOHOB, IOHUMATh BCEOOINH XapakTep (pyHIaMEeHTaIbHBIX 3aKOHOB (3aKOH COXPaHEHHS
JIEKTPUUYECKOTO 3apsi/ia) U OTPaHUYEHHOCTh MCII0Jb30BaHMsl YACTHBIX 3aKOHOB (3akoH OMa /17151 ydacTKa 1enu, 3akoH Jxoyinsa-Jlenua u np.);
MCIIOJIb30BATh MPUEMBI IIOCTPOCHUS (PU3UIECKUX MOJIENIEH, TTOUCKA B (DOPMYITHPOBKH JT0OKA3aTEIbCTB BBIIBUHYTHIX THIIOTE3 U TEOPETHIECKUX
BBIBOJIOB HA OCHOBE SMITUPHUYECKH YCTaHOBIICHHBIX (DaKTOB;

HAXO/UTh aJIEKBaTHYIO MPEAJIOKEHHOH 3a/1a4e (PU3NIECKYI0 MOJIEITh, pa3penaTb mpodjaeMy KaKk Ha OCHOBE HMEIOIIMXCS 3HAHUH 00
JIEKTPOMAarHUTHBIX SIBJICHUSIX C UCIIOIb30BAaHUEM MAaTEMaTUYECKOI0 anmnapara, Tak 1 Ipy IOMOILIU METOJ0B OLECHKH.

KBaHTOBBIE ABJIEHUSA

BbInyCKHUK Hay4uTCH:

1.

Pacrio3HaBaTh KBaHTOBBIE SIBJICHUS U OOBACHATH HA OCHOBE MMEIOLUXCSl 3HAHUH OCHOBHBIE CBOMCTBA MJIM YCJIOBUS IMPOTEKAHUS 3TUX SBJICHUMI:
€CTECTBEHHAsl U MCKYCCTBEHHAs paJMOaKTUBHOCTb, O-, - ¥ Y-U3Iy4YeHUs, BOSHUKHOBEHHE JIMHEHYATOro CIEKTpa U3JIy4yeHHsI aTOMa.
OnuchIBaTh N3yuyeHHbIE KBAHTOBBIE SIBJICHUS, UCIIONB3Ysl (PU3MUECKUe BETMUUHBI: MAaCCOBOE YUCIIO, 3apsAA0BO€E YHCIIO, IEPHO/] MoJIypacnaja,
SHEprusi GOTOHOB; MPU OMUCAHUU MPABUIBHO TPAKTOBAThH (PU3MUECKUN CMBICI MCTIONIb3YyEMbIX BETUYHMH, UX 0003HAYEHUS U €UHUIIbI
U3MEpEeHUs; HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NUECKYIO BETUUYUHY C JPYTMMH BETMYMHAMHU, BBIUMCIISITh 3HAaUCHHUE (PHU3HUECKOMN
BEJINYUHBI.

AHanu3upoBaTh KBAHTOBBIE SIBJICHUS, UCIIONb3Ys (PU3NUECKHE 3aKOHBI M ITOCTYNIAThI: 3aKOH COXPAaHEHUs IHEPTHH, 3aKOH COXPAHEHHUS
JIEKTPUYECKOTO 3apsA/1a, 3aKOH COXPaHEHUSI MaCCOBOIO YHCIIA, 3AKOHOMEPHOCTH U3IY4YEHHs U MOTJIOUICHHUS CBETa aTOMOM, IIPU 3TOM
pas3nuyaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA U €r0 MaTEMAaTHYECKOE BBIPAKEHHUE.

Pa3nuuarhk OCHOBHBIE PU3HAKHU [IJIAHETAPHOU MOJEIIM aTOMa, HYKJIOHHOM MOJIE€IIM aTOMHOTIO spa.

IIpuBOIUTE IPUMEPHI IIPOSBIICHKS B IPUPOLE U IIPAKTUUECKOI0 UCIIOJIb30BAHUS PAJIUOAKTUBHOCTH, AIEPHBIX U TEPMOSIEPHBIX PEaKLIMiA,
CIEKTPaJIbHOIO aHAJIM3a.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYUUThCH:
UCIIOJIb30BaTh MOTyYEHHbIC 3HAHHS B TOBCEHEBHOM KU3HU MPH 00pallieHUH ¢ MPUOOpaMH U TEXHUUECKUMHU YCTPOMCTBAMU (CUETUHK
MOHM3UPYIOUINX YaCTHUL, TO3UMETP), AJI1 COXPAHEHHUS 310pPOBbs U COOIIOACHUS HOPM SKOJIOTMYECKOTO MOBECHUS B OKPYKaIOIEH Cpee;



® COOTHOCHUTD SHCPI'HUIO CBA3U ATOMHBIX AOCP C ,Z[e(l)eKTOM MacCChI,

® MIPHUBOJUTH IIPUMEPHI BIUAHUA paAHOAKTHUBHBIX I/I3J'Iy‘-IeHI/II71 Ha )XHUBBIC OPraHU3MBbI; IIOHUMAaTh ITPUHIUIT HeﬁCTBHH AO3UMETPA U pa3invdaTb
YCJI0BHUSA €I'0 UCII0JIb30BaHUAA;

® JIOHHMAaThb DKOJOTHYCCKHUEC HpO6J'IeMBI, BO3HHUKAIOMIUE ITPH UCII0Jb30BaHNH aTOMHBIX BHCKTPOCTaHHHﬁ, U IIYTHU PEIICHUSA 3THUX npo6neM,
MEPCICKTUBEI UCITIOJIB30BAHHUS YIIPABIIAIEMOI'O TEPMOAACPHOI'O CHHTE3A.

JJieMeHTbI ACTPOHOMMH

BbINyCKHHUK HAYYUTCS:

1. VxkaspiBaTh Ha3BaHM: IUIaHET COJTHEYHOM CHUCTCMBI; pa3jin4aTb OCHOBHBLIC ITPU3HAKH CYTOYHOI'O BpallilCHUA 3BE€3JHOI'0 He6a, JABHXKXCHU A .HYHI)I,

COJIHIIa U IJIAHET OTHOCUTCIIBHO 3BC3 /1.
2. ITlonnmath pas3jiinuua MCxKIAy FGHHOHCHTqueCKOﬁ n FeOHeHTqueCKOﬁ CUCTCMaMH MHpaA.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCA

® YyKa3bIBaTb O6H_II/IC CBOMCTBA M OTJINYHMS IUIAHET 3€MHOM TPYIIIbI U IJNIAHET-TUT'AHTOB; MAJIbIX TCJI ConHEeYHOM CUCTEMBI U OOIBIINX IIJIaHECT,
IIOJIB30BAaTbCA KapTOﬁ 3BC3IHOI'O HeOa npu Ha6J'IIOI[eHI/I$IX 3BEC3HOTO He6a;
¢ pasjin4aTb OCHOBHBIC XapAKTCPUCTUKH 3BE3 (pasMep, OBCT, TeMnepaTypa) COOTHOCHUTB IIBET 3BC3bI C €C TeMnepaTypoﬁ;

® pasjnyaThb THIIOTE3bI O MPOHUCXOKIACHUN CoJIHEYHOM CHCTEMBI

Hpe}IMeTHble pe3yjbTaTbl 0CBOCHUSA yqeﬁﬂoro npeamera «Puzuxkan»

7 KJ1ace

Beenenue.
Y4eHuK HAYYHTCH:

» CcoOIOIaTh MpaBmIa OE30IMACHOCTH W OXPaHbI TPy 1a IpH paboTe ¢ YIeOHBIM 1 JTA00PATOPHBIM 000PYIOBAHHEM;

» TOHUMATh CMBIC]I OCHOBHBIX (DU3NYECKUX TEPMUHOB: (pU3HUECKOE TEO0, GPU3NIECKOE SIBICHHE, (PU3UUECKasi BEIMYMHA, CTUHHUIIBI U3MEPCHUS;

» pacro3HaBaTh MPOOJIEMbI, KOTOPhIC MOYKHO PEUIUTh IPU TOMOIIY (PU3HUECKUX METOI0B; aHATM3UPOBATh OT/CIIbHBIC ATAIbI IPOBEICHUS
WCCIIETIOBAaHUH U HHTEPIIPETUPOBATH PE3YIbTaThl HAOMIOACHU U OIBITOB;



» CTaBUTh ONBITHI IO UCCIIETOBAHHIO (PU3MUECKUX SBICHUH MM (PU3HUYECKIX CBOMCTB Tel 0€3 UCTIONB30BaHUS MPSMBIX H3MEPEHUH; TIPH 3TOM
dbopMynupoBath mpodieMy/3agauy yueOHOro IKCIepUMEHTa; TPOBOAUTH OMBIT U (OPMYIUPOBATH BHIBO/IBI;

» TOHUMATH POJIb IKCIIEPHUMEHTA B MOJYYCHUH HAYYHOUH HH(OpMAIIHH;

» TIOHUMATh POJIb YYCHBIX HAIICH CTPaHbI B Pa3BUTHE COBPEMEHHON (PM3MKU U BIMSHUE HA TEXHUUYECKUH U COIMANIBHBIN MPOTpecc.

Yuyenuk MOJYYMT BO3MOKHOCTD:

® 0CO3HABaTh LIEHHOCTh HAYYHBIX UCCIICAOBAHUH, POJIb (DU3UKH B PACIIMPEHUN NPEACTABICHUN 00 OKPY)KAIOLIEM MUPE U €€ BKJIA/1 B yIydIllIeHHE
Ka4yeCTBa JKU3HH;

®  UCHOJB30BATH MPUEMBI IIOCTPOCHUS (PUZNIESCKUX MOJIEIEH, TIOUCKA U (HOPMYITHPOBKH JTI0OKA3aTEIBCTB BEIIBUHYTHIX TUIIOTE3 U TEOPETHUECKUX
BBIBOZIOB HA OCHOBE SMITUPHYECKH YCTaHOBIICHHBIX (DaKTOB;

® CpaBHUBATh TOYHOCTb U3MEPEHUs (PU3MUECKUX BEIUYMH MO BETMYMHE UX OTHOCUTENIBHOM MOTPELIHOCTH IPU MPOBEIEHUH MIPSIMbIX
U3MEPEHU;

®  CaMOCTOSTENIbHO ITPOBOJIUTH KOCBEHHBIEC U3MEPEHHsSI U UCCIIeI0BaHUs (PU3NYECKUX BEJIMYMH C UCHOJIb30BAHUEM PA3IMUHBIX CIOCOOOB
U3MepeHus: PU3NUECKUX BEIMYMH, BEBIOUPATh CPEICTBA U3MEPEHUS C YIETOM HEOOXOAMMOM TOUHOCTH U3MEPEHUH, 0OOCHOBHIBATH BEIOOP
crioco0a U3MepEeHHs, aIeKBATHOIO IOCTaBJIEHHON 3aa4ue, IPOBOIUTH OLICHKY JJOCTOBEPHOCTH IOIY4YEHHBIX PE3yJIbTaTOB;

e BOCIPUHMMATH MH(OPMAIMIO PU3MUECKOTO COJEpkKaHUs B HAYYHO-TIONYJISIPHON JIUTEpaType U CpeACTBaX MacCOBOM HH(pOpMaIKH,
KPUTHYECKH OLICHUBATh MOJYYEHHYI0 HH(POPMAIUIO, aHAJIM3UPYsI €€ CO/Iep >KaHNE U IaHHbIe 00 NCTOUYHUKE HH(OPMALINH.

HepBOHa‘laHLHbIe CBCACHHUSA O CTPOCHMUH BEIIECTBA.
YuyeHuk HAYYUTCH:

> aHaJ'II/I?;I/IpOBaTI) CBOI\/’ICTBa TECII, (1)I/IBI/ILICCKI/I€ SIBJICHUAA, I/ICHOJ'II)?,YH OCHOBHBIC ITOJIOKCHU A aTOMHO-MOJ'IeKy.]'IprHOFO y‘-IeHI/Ifl (0] CTpOGHI/II/I
BEIIECTBA;

pas3uyaTh OCHOBHbBIE MPU3HAKU M3YYCHHBIX (PH3HMUECKUX MOJIENICH CTPOSHHUSI ra30B, KHUIKOCTEH M TBEP/IBIX TEIT,

MMOHUMATh U OOBSICHATH (PU3UUCCKUE SIBICHUS: MU Gy3Hsi, OONbIIAs CKUMAEMOCTh Ta30B, Majlasi CAKMMAEMOCTh JKUIKOCTEH U TBEPbIX TEIL.
AKCIICPUMEHTAIBHBIM METOJIaM HUCCIICAOBAHUS MPH ONPEACICHHH Pa3MEPOB MAJIbIX TEI;

YV VYV

IIOHUMATb IMPUYIUHBL 6p0yHOBCKOFO JABH)KCHHUA, CMAYUBaHUA U HCCMadYHBaHUA TCII.

Y4yeHuk MOJYYIMT BO3MOKHOCTD:



HaOII0AaTh M UCCie0BaTh Gusndeckue sBieHus (auddysus, OpoyHOBCKOE ABIKEHHE, CMAYMBaHUE U HECMauMBaHKE), OObACHATh TaHHBIE
SIBJICHUS] HA OCHOBE 3HAaHUH O B3aUMOJCHCTBUU MOJIEKYII;

BBINOJIHATh MCCIIEI0BATENbCKHE IKCIIEPUMEHTHI [0 OOHAPYKEHUIO IEHCTBUS CHUII MOJIEKYJISIPHOTO MIPUTSKEHHUS, 10 U3MEHEHHUIO arperaTHoro
COCTOSIHUS BEILECTBA U JIp., aHAIU3UPOBATh U JEJaTh BBIBOIbI.

B3anmMoaeiicTBuA TeJl.

YuyeHuk HAYYHUTCH:

>

pacrno3HaBaTh MEXaHUYECKUE SIBJICHUS U OOBSICHATh HA OCHOBE UMEIOIINXCS 3HAaHUI OCHOBHBIE CBOMCTBA UJIM YCJIOBUS IIPOTEKAHUS ITHX
SIBJICHUI: PaBHOMEPHOE Y HEPABHOMEPHOE JIBUKEHHE, OTHOCUTEIbHOCTh MEXaHUYECKOI'O IBUKEHUS, CBOOOHOE MaJIeHHUe Tell, UHepLus,
B3aMMOJEICTBUE TEI;

OIUCHIBATh U3yUECHHBIE CBOMCTBA T€J U MEXaHUUECKUE SIBIICHUS, UCIIO0JIb3Ys (PM3NUYECKUE BEJIMYMHBL: ITyTh, IEpEMEIIEHHE, CKOPOCTh, Macca
TeJa, INIOTHOCTh BEIECTBa, CHJIa (CUIIa TSDKECTH, CHIIa YIPYTOCTH, CUJIa TPEHNUs); IPU OIMCAHUM ITPABUIIBHO TPAKTOBATh (PU3UUYECKUM CMBICI
MCTIOJIb3YEMBbIX BEJIMYNH, UX 0003HAUYCHUS U €AMHUIBI U3MEPEHHS, HAXOAUTh (JOPMYIIBI, CBSA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEIIMYHHY C
JOPYTMMHU BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NUECKON BETMUHHBI;

YMEHHE U3MEPATh CKOPOCTh, MACCY, CUILY, BEC, CUITy TPEHUSI CKOJIBKEHUS, CUITY TPEHUS KaueHUsl, 00beM, IUIOTHOCTh, TeJla
PAaBHOJEHCTBYIOLYIO ABYX CUJI, IEUCTBYIOIIMX HA TEJIO B OAHY U B IPOTUBOIOJIOKHBIE CTOPOHBI;

BIIaJICHUE DKCIIEPUMEHTAIbHBIMU METOJAMHU UCCIEA0BAHUS B 3aBUCUMOCTH IIPOMJEHHOTO IIyTH OT BPEMEHH, YUIMHEHUS IIPYKUHBI OT
IIPUJIOKEHHOM CUJIBI, CHJIBI TSKECTH TeJIa OT MAcChl T€Jla, CUJIBI TPEHUS CKOJIBKEHMS OT IIJIOLIAAU CONPUKOCHOBEHMS TEII U CUJIbI HOPMAIbHOTO
JIaBJICHNUS;

MIOHMMaHHE CMBICJIa OCHOBHBIX (PM3NYECKHUX 3aKOHOB: 3aKOH BCEMUPHOT'O TATOTEHUS, 3aK0H [ yKa;

BJIaJIeHHE CrI0cO0aMH BBITIOJHEHHUS pacueTOB MPHU HAXO0XKJIEHUH: CKOPOCTHU (CpelHel CKOpPOCTH), TyTH, BPEMEHH, CHIIBI TSKECTH, Beca Tea,
IUIOTHOCTH TeJa, 00beMa, MacChl, CUIIbI YIIPYTOCTH, paBHOACHCTBYIOIIEH IBYX CHJI, HAIIPABJIEHHBIX IO OJHOMN MPSMOIl B COOTBETCTBUE C
YCIIOBUSIMU ITOCTaBJICHHOM 33J]Ja4l Ha OCHOBAHUH HCIIOJIb30BaHMS 3aKOHOB (PU3UKH;

YMEHHE HaXOJUTh CBSI3b MEXKAY PU3NYECKUMHU BEIMUYMHAMU: CHIION TSXKECTH U Maccoi Tena, CKOPOCTH CO BPEMEHEM U IyTeM, TUIOTHOCTH Tefa
C €ro Maccoit 1 00beMOM, CHJION TSHKECTH M BECOM TeJla;

yYMEHHE NepeBOANTD (PU3NUECKHE BEIMUMHBI U3 HecucTeMHbIX B CU 1 Ha060poT;

MOHMMaHKE MPUHIUIIOB ACHCTBHU TUHAMOMETPA, BECOB, BCTPEUAOLINXCS B IIOBCEIHEBHON KU3HU, M CIIOCOOOB oOecieueHus: 6e30MacHOCTH
IIPU UX UCTIOJIB30BAHUH.



YuyeHuk MOJIYYUT BO3MOKHOCTD:

HCIOJIb30BaTh 3HAHUS O MEXAaHWYECKUX SIBJICHHUSX B [IOBCEIHEBHON )KM3HU AJIs 00ecreueHns 6e3011acHOCTH ITpHU 00pallieHuy ¢ prudopamu u
TEXHUYECKHMHU YCTPONCTBaMU, I COXPAaHEHHSI 3I0POBbsI U COOJIIOICHUS HOPM SKOJIOTUYECKOT0 TIOBEICHUS B OKPYXKAIOIIEH cpere;
MIPUBOAUTH IPUMEPHI IPAKTUYECKOTO UCIIOIB30BaHUs (PU3NYECKUX 3HAHUN O MEXaHMUECKUX SBJICHUAX U (PU3HMUECKUX 3aKOHAX

pas3nuyaTh rpaHULbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHMMATh BCEOOIUI XapakTep (yHIaMEHTAIbHbIX 3aKOHOB (3aKOH BCEMUPHOI'O
TATOTEHUS) U OIPAaHUYEHHOCTb UCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB (3aKoH ['yka);

HaXO/UTh aJIeKBaTHYIO IPEJIOKEHHOH 3a/1a4e (PU3NUYECKYI0 MOJIlIb, pa3pelaTh MpodiieMy Kak Ha OCHOBE MMEIOLUXCS 3HAHUH IO MEXaHUKE C
HCII0JIb30BAaHUEM MaTEMATUYECKOTO arnmapaTa, Tak U IIPU MOMOLIN METOA0B OLICHKH.

JlaBJjieHUe TBePABIX TeJ, KUAKOCTEH U ra3oB.

Yuyenuk HAY4YIMTCH:

>

OOBSICHSTH Ha OCHOBE UMCIOIINXCA 3HAHUHM OCHOBHBIC CBOMCTBA U YCJI0BUS MIPOTCKAHUA SIBIICHUH: nepeaadya aaBjaCHUA TBEPAbBIMU TCIIAMHU,
XKHUJIKOCTSIMH U Ta3aMH, aTMOC(HEPHOE AaBlICHHE, TUIABAHUE TEI;

NPaBUIbHO TPAKTOBATh (PU3MUECKUI CMBICT SIBJICHUI: aTMOc(hepHOe JaBlieHUe, JaBICHUE KUAKOCTEH, Ta30B M TBEP/BIX T, IUIaBaHUE Tell,
BO3/yXOIlJIaBaHHE, PACIIOJIOKEHNE YPOBHS KUKOCTU B COOOIIAIOLINXCS COCYaxX, CYIIECTBOBAaHUE BO3TYIIHON 000I04KH 3eMJTI0, CITOCOObI
YMEHBILECHUS U YBEIUUEHHUS JaBJICHHUS,

BJIAJICHUIO SKCIIEPUMEHTAIbHBIMU METOJaMH HCCIIEI0BAaHMSI 3aBUCUMOCTHU: CHJIbI ApXUMe/ia OT 00beMa BHITECHEHHOM BOJIbI, YCIOBHM
IIJ1aBaHUs TCJIa B X KUJAKOCTH OT I[GI\/'ICTBI/ISI CHJIBI TSI2KECTU U CUJIbI Apngena;

IIOHUMAaHUWIO CMbICJIa OCHOBHBIX (1)I/IBI/I‘~IGCKI/IX 3aKOHOB 1 YMCHHUC MMPUMCHATH UX Ha IIPAKTUKE: 3aKOH HaCKaJ'ISI, 3aKOH ApXI/IMeI[a;
MOHMMAHUIO PUHIIUIIOB JAecTBUs OapoMeTpa-aHepouia, MaHOMETpa, Hacoca, TUAPaBIMUECKOro Ipecca, C KOTOPbIMH Y€JI0BEK BCTPEYAETCS B
MOBCE/IHEBHOM JKM3HU U CIIOCOO0B o0ecrieueHnst 0€30MaCHOCTH MPU UX UCIOJIb30BAHUN;

BJIaICHUTIO crnoco0aMHu BBIOIHEHUS PaCUCTOB AJId HAXOXKACHUA OaBJICHUA, JaBJICHUEC )XUJIKOCTU HAa THO U CTCHKU COCyda, CUJIbI Apnge)la B
COOTBETCTBHUE C NIOCTABJIIEHHON 33/1a4l HA OCHOBAHUH UCIIOJIb30BaHUS 3aKOHOB (DM3UKH;

YMEHUIO UCTIOJIb30BaTh MOJIyYE€HHbIE 3HAHUS, YMEHHSI U HABBIKU B TIOBCEIHEBHON )KM3HM, YKOJIOTHHU, OBITY, OXpaHEe OKpYXKaroIlel cpe/ibl,
TEXHUKE 0€30MaCHOCTU. YUCHHK MOIYYUT BOZMOKHOCTB;

IIPOBOJIUTH UCCIIEAOBATENILCKUIN SKCIIEPUMEHT C COOOIIAIOIMMHUCS COCY/IaMH, OIIBITHI IO 00OHAPYKEHHIO aTMOC(EPHOT0 1aBJICHNUS,
M3MEHEHHUI0 aTMOC(EepHOro IaBJIeHUS C BHICOTOM, aHATU3UPOBATh PE3YJIbTAThl, 1€71aTh BHIBOJIbI;



» JI0Ka3bIBaTh, OCHOBBIBAsCh Ha 3aKOHE [lackais, CylecTBOBaHUE BBITAIKUBAIOIICH CHIIBI, ICHCTBYIOLICH Ha TEJO, MOTPYKEHHOE B )KUIAKOCTb.

PaGora u MOIIHOCTH. DHEpPTHS.

YuyeHuk HAYYUTCH:

Y YV YV VY

Y

MIOHUMATh U OOBSICHATH (PU3NUECKHUE SIBIICHUS: pAaBHOBECHE TEJI MIPEBpAILIEHUE OJHOTO BUa MEXaHUYECKOI SHEPTHH JPYroi;

U3MEPATh MEXAaHUYECKYIO padOTy, MOIHOCTb T€Ja, IJIe40 CUiIbl, MOMEHT cuibl. KIT/I, moTeHnanbHy0 1 KHHETUYECKYIO SHEPTHIO;
9KCIIEPUMEHTAIBLHBIM METOIaM MCCIIEOBAHUS TP OIIPENEICHUH COOTHOIIEHUS CHII U TUIEY, JUIsl PABHOBECHSI pblUara;

MIOHUMAaTh CMBICJ OCHOBHOTO (PM3NYECKOI0 3aKOHA: 3aKOH COXPAHEHUs SHEPruH;

MOHUMAaTh IPUHLUIIBI AEHCTBHS pblyara, 6J10Ka, HAKJIOHHOM IJIOCKOCTH, C KOTOPBIMHU YE€JIOBEK BCTPEYAETCsI B TOBCEHEBHOM KU3HU U
croco0oB o0ecrnieueHust 6€30MacHOCTH MPH UX UCIOIb30BAHUU.

BBITIOJIHATH PACUETHI JJIS1 HAXOXKACHUS: MEXaHMYECKON pabOThI, MOIIIHOCTH, YCIIOBHS paBHOBECHS CHJI Ha pbruare, MomenTa criibl, KIT/I,
KMHETUYECKOM U IIOTEHINAJIBbHON SHEPTUU. Y YEHHK IIOJYYUT BO3MOKHOCTD:

MPUBOANUTH IPUMEPHI IPAKTUYECKOTO MCITOJIb30BaHMS (PU3NYECKUX 3HAHUN 0 MeXaHW4YecKoi pabote, mourroctu, KITJ u ap.;
aHAJIM3UPOBATh MOUIHOCTH Pa3IMYHbIX OBITOBBIX IPUOOPOB, IPOBOIUTH UCCIIEAOBAHUS MOIIHOCTH TEXHUUECKUX YCTPOICTB;

HAy4YMThCs IpUéMaM MOUCKa U POPMYJIMPOBKH JJ0KA3aTENbCTB BBIIBUHYTHIX TUIIOTE3 M TEOPETUUECKUX BBIBOJOB HA OCHOBE MU PHUECKU
YCTAaHOBJIEHHBIX (PaKTOB.

8 ki1acc

TenaoBble ABJIEHUA.

Y4eHuK HAY4YHTCH:

> paciio3HaBaTh TCIIJIOBBIC ABJICHUA U OOBACHATH Ha 0ase UMCIOIINXCS 3HAaHUM OCHOBHBIC CBOMCTBA HJIN YCJI0BUSA TPOTECKAHUA 3THUX SIBIICHUH:

I[I/I(I)(I)YBI/ISI, W3MEHEHHE 00beMa Tej IIpU HarpC€BaHnuu1 (OXJ'Ia)KI[eHI/II/I), OoJIbIIAast CKMMAEMOCTh ra3oB, Majasa CCKUMAacMOCTb JKUJIKOCTEN U
TBCPABIX TCJI; TCTIJIOBOC PABHOBCCHUEC, UCITAPCHUEC, KOHJACHCAIU, TIJIABJICHUEC, KPUCTAJUIN3allnA, KUTICHUC, BJIA)KHOCTH BO3AyXa, Pa3JIMYHBIC
CIIOCOOBI TCIUIoNCpeaAaIn (TGHHOHPOBOI[HOCTL, KOHBCKIIHA, I/I3J'Iy‘ICHI/IC), arperaTHbIC COCTOSAHUSA BCUICCTBA, ITOTJIOMICHUC SHECPTHUU IIPU
HUCIApCHUU XKUJAKOCTHU U BBIACIICHUC €€ IIPU KOHACHCAIIUHU I1apa, 3aBUCUMOCTb TEMIICPATYPhI KUIICHUA OT JaBJICHUSA,



» OINKCHIBATH U3YUYCHHBIC CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS, UCTIONB3YS (PU3MUYCCKUE BEIIMYUHBI: KOJTMYECTBO TEIJIOTHI, BHYTPEHHSIS SHEPTHS,
TeMIIepaTypa, yAelbHas TeINIOEMKOCTh BEIIECTBA, yIeIbHAas TEIJIOTA TUIABJICHHS, YACIbHAS TEIUIOTa TapooOpa3oBaHus, yeabHas TEII0Ta
CropaHus TOIUTMBA, KOA(PGUIIMEHT MOJIE3HOTO ACHCTBUS TEIIJIOBOTO JBUTATENIS; IPH OMIMCAHUU MIPABHUIIBHO TPAKTOBATh (PHM3NYCCKUNA CMBICIT
HCITOJIB3YEMBIX BEJTUYMH, X 0003HAYCHHS M €IMHUIIBI U3MEPEHUS, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JaHHYIO (PU3UYECKYIO BETUIMHY C
JPYTHMMH BETUYMHAMU, BEIYUCIISITH 3HAUCHUE (PU3NUICCKON BETUIHHEI;

» aHaJIM3UPOBATh CBOWMCTBA TEJI, TCIUIOBBIC SIBIICHHUS U MIPOIICCCHI, UCIIOJIB3Ysl OCHOBHBIC MOJIOKEHHSI AaTOMHO-MOJICKYJIIPHOTO YUCHHUS O
CTPOCHHH BEIECTBA M 3aKOH COXPAaHEHUS PHEPTHH; [ pa3inyaTh OCHOBHBIE MPU3HAKN U3YUYEHHBIX (PU3NUECKUX MOJEIIeH CTPOCHHUS ra3oB,
JKUJIKOCTEN U TBEPIBIX TEIN;

» TPUBOJIUTH MPUMEPHI MPAKTUUECKOTO UCIIOIb30BaHUs (PU3UUCCKUX 3HAHUHN O TEIJIOBBIX SIBICHUSX;

» peuiath 3a/1a4M, UCTIOJIB3Ys 3aKOH COXPAHEHUS SHEPTHH B TEILIOBBIX MpOIeccax U (OPMYIIbI, CBS3bIBAIOIINE (PU3NUCCKUEC BEIINIHHBI
(KOTMYECTBO TEIIOTHI, TEMIIEPATYpa, yIelIbHas TeIJIOEMKOCTh BEIIECTBA, yAeIbHAasl TEIJIOTa TUIaBIICHUS, YAeIbHas TeoTa
napooOpa3oBaHus, yAelbHas TEIIOTa CrOPaHus TOIUIHBA, KOA(G(UILIMEHT MOJIe3HOro JEHCTBUS TEIJIOBOTO IBUTATENs1): HA OCHOBE aHaIN3a
YCIIOBUS 33]]a4d 3aMHUChIBAaTh KPATKOE yCIOBHE, BHIACIATH (PM3MUECKUE BETMUMHBI, 3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE JIJISl €€ PEICHUs,
MIPOBOAMTH PACUEThl U OLIEHUBATH PEAbHOCTD MOJIyYEHHOTO 3HaUYeHUs (PU3HUECKOI BEIUYNHBI.

Yuyenuk MOJIYYMT BO3MOKHOCTD:

® 1CIIOJIB30BATh 3HAHMSI O TEIJIOBBIX SIBJICHUSAX B IIOBCEHEBHOM KU3HU 1Ji oOecnieueHns 6€30acHOCTH Mpu o0pallleHuu ¢ MpudopaMu u
TEXHUYECKUMU YCTPOMCTBAaMHU, JUIsl COXPAaHEHHsI 30POBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOT0 MOBEIEHUS B OKpYXKatoLIeil cpere;
HPUBOANUTH MPUMEPHI HIKOJIOTHUECKUX MOCIEICTBIHI paboThl ABurareneii BHyTpeHHero cropanus ([IBC), TemIoBbsIX U THAPO3IEKTPOCTAHIIHIH;

® [IPUBOAUTH NPUMEPHI IPAKTUUECKOTO UCIIOIB30BaHUs (PU3UUECKUX 3HAHUM O TETIJIOBBIX SIBICHUSX;

®  pa3IUy4aTh IPaHULBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOLINI XapakTep (QyHIaMEHTAIbHBIX (PU3MUECKUX 3aKOHOB (3aKOH
COXpaHEHMsI SHEPTUU B TEIJIOBBIX MPOIIECCaX) U OTPAaHMUEHHOCTh UCIIOJB30BaHUS YACTHBIX 3aKOHOB;

® HAXOJUTh aJIEKBAaTHYIO NPEJIOKEHHOH 3a/1a4e (PU3NYECKYI0 MOJIeNb, pa3pelaTh MpodieMy Kak Ha OCHOBE MMEIOLINXCS 3HAHUN O TEIUIOBBIX
ABJICHUSAX C UCIIOJIb30BAHUEM MAaTEMATHUUYECKOTO anrapaTa, Tak U IIPU MOMOLIN METOA0B OLICHKH.

JJIeKTPUYeCKHE ABJICHUS.
Y4eHuK HAYYUTCH:

> OIIMCHIBAThH HU3YUCHHBIC CBOMCTBA TCJI, UCIIOJIB3YA (I)I/I3I/IquKI/IC BCIIMYHHBI: Z-)JIGKTpI/I‘-ICCKI/Iﬁ 3apsd, Cujia TOKa, SJICKTPUICCKOC HAIIPSAKCHUC,
SJICKTPHUYCCKOC COIIPOTUBJICHUC, YICIIBHOC COITPOTUBJICHUC BCIICCTBA, pa60Ta TOKa, MOIITHOCTH TOKA; ITPU OIIMCAHUU NPABUJIbHO TPAKTOBATbH



(bu3n4ecKnil CMBICI HCII0JIb3YEMbIX BEIMYMH, UX 0003HAUCHMSI U €IMHUIIBI U3MEPEHUS; YKa3bIBaTh (JOPMYJIbI, CBA3BIBAIOIINE IaHHYIO
(GU3UYECKyIO BEJIMUUHY C IPYTMMHU BEJIIMYMHAMY;

» aHAJU3UPOBATH CBOMCTBA TEJI M MIPOIIECCHI, UCTIONB3YS (PU3NUECKUE 3aKOHBI: 3aKOH COXPAHEHUS AIEKTPUIECKOro 3apsaa, 3akoH Oma Juis
ydyacTka Lenu, 3akoH J[xoynsa-JIeHua; npu 3ToM pasziauyaTh CI0BECHYIO (OPMYIMPOBKY 3aKOHA U €r0 MaTeMAaTHYEeCKOEe BbIPa)KEHUE;

» pemiarth 3a/1a4u, UCHONB3Ysl puzndeckue 3akoHbI (3akoH OMa Jijist yuactka 1emnu, 3akoH Jxoyns—IJIenna) u popMysibl, CBA3bIBAIOIINE
¢du3nUecKkre BeTMYHUHBI (CHIIa TOKA, IEKTPHUUECKOE HAMPSIKEHUE, SJIEKTPUUECKOE COMTPOTUBIICHHUE, YICIbHOE COPOTUBIICHUE BELIECTBA,
paboTa TOKa, MOITHOCTb TOKa, (POpMyIIbI pacyéra 31eKTPUIECKOTO COIPOTUBIEHUS IIPU MOCIIEI0BATEILHOM U IapaJUIEIbHOM COEIMHEHUH
IIPOBOTHUKOB); HA OCHOBE aHAJIM3a YCIOBHSA 33]]a4d BBIJICIATH (PU3MUECKUE BETMUMHBI U POPMYIIBI, HEOOXOAMMBIE 711 €€ pelIeHus, 1
IIPOBOJIUTBH PACUETHI;

» TIPOBOJHTH MPSIMbIE U3MEPEHHS (PU3MUESCKUX BEIMYHH: HAMIPSHKEHUE, CHIIA TOKA; TIPU 9TOM BBIOMPATh ONTUMAIBHBIN CIIOCOO M3MEPEHUS U
MCII0JIb30BaTh IPOCTENIINE METOBI OLIEHKH IOIPEIIHOCTEN U3MEPEHNUI;

» COCTaBIISITh CXEMBI JICKTPHUYECKHX LIETel C MOCIeA0BaTEIbHBIM 1 MapaJUIEIbHBIM COSAMHEHNEM JIEMEHTOB, pa3inyas yCIOBHbIC
0003Ha4YeHMsI DJIEMEHTOB JIEKTPUUECKHX Lenell (MCTOYHUK TOKa, KJII0Y, PE3UCTOp, PEOCTAT, JIAMIIOUKa, aMIIEPMETP, BOJIBTMETP).

Y4yenuk IMOJYYMT BO3MOKHOCTDb:

®  HCMOJB30BaTh 3HAHUA 00 DIEKTPUUECCKUX SIBICHUSIX B TIOBCEHEBHOM XKHU3HM 111 0OecrieueHrst 0e30MacHOCTH MpH 00palieHny ¢ nprudopamu u
TEXHUYECKMMHU YCTPOICTBaMU, Ul COXPaHEHHsI 3J0POBbsI U COOJIIOICHUS HOPM SKOJIOTHYECKOT 0 MOBEICHUS B OKpYXKarolel cpere;

® pa3naMyaTh IpPaHULBl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIINN XapakTep pyHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsAJia) U OTPAaHMYEHHOCTb UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMa Juisl ydacTka Lemnu, 3akoH Jxoyns—IJlenua u ap.);

e puémMaM NOCTPOCHUS PUINYECKUX MOJIENEH, MOMCKa U POPMYIHPOBKU JOKA3aTEIbCTB BHIABUHYTHIX THIIOTE3 U TEOPETUUECKUX BBIBOJOB Ha
OCHOBE AMITMPHYECKH YCTAHOBJIEHHBIX (DAKTOB.

DJIEKTPOMATrHUTHBIE SIBJICHUS.
Y4eHHK HAy4YuTCH:

> pacino3HaBaThb 3JICKTPOMArHUTHBIC SIBJICHUA U OOBSCHATH HA OCHOBE HMEIOIIUXCS 3HAaHUM OCHOBHBIE CBOMCTBA WU YCIOBUA TPOTCKAHUA 3THX
SIBIICHUIA: QJICKTpHU3alus TCII, B3aUMOCHCTBHUE 3apAa0B, HArp€BaHue NpoOBOJHUKA C TOKOM, B3aUMOJCHUCTBUE MAar"HuToOB, 3JICKTPOMAarHuTHas
WHAYKIHA, JIeliCTBHE MarHUTHOIO IOJIS Ha IMPOBOJHUK C TOKOM, HpHMOJ’IHHCﬁHOC pacnnpoCTpaHCHUC CBCTA, OTPAKCHUC U IIPCIIOMJICHUC CBCTA,
AUCIICPCHUA CBETA,



IOHUMAaTh U OOBSICHATH (PU3MUECKHUE SIBJICHHS: HAMarHUYEHHOCTB JKEeJe3a U CTalIM, B3aUMO/ICHICTBHE MAarHUTOB, B3aMMOJAEHCTBUE ITPOBOIHUKA
C TOKOM U MarHUTHOM CTPEJIKHU, NIEUCTBUE MarHUTHOTO I0JIS HA IPOBOJHUK C TOKOM;

BJIAJIETh DKCIIEPUMEHTAIbHBIMUA METOJAMH MCCIEA0BAaHUS 3aBUCUMOCTH MAarHUTHOTO IEMCTBUS KaTYLIIKU OT CHJIBI TOKA B LICNIN. Y YEHUK
IIOJIyYUT BO3MOKHOCTD:

NPUBOAUTH MPUMEPHI IPAKTUYECKOTO HCIIOIB30BaHUS (PU3NIECKUX 3HAHUN 00 3JICKTPOMATHUTHBIX SIBICHUSX;

HAXOJIUTh aJIeKBaTHYIO MPEATIOKEHHOH 3a/1a4e (PU3NIECKYIO MOJIEIb, pa3pearb MpodieMy Ha OCHOBE UMEIOIIUXCS 3HAaHHUI 00
AIIEKTPOMArHUTHBIX SBJICHUAX C UCIIOJIIb30BAHMEM MaTeMaTHUECKOTO anrapara U OLEHUBATh PEaTbHOCTh MOJYYEHHOTO 3HAYCHUS (PU3NIECKOM
BEJIMYUHBI,

CaMOCTOSITENIEHO MTPOBOJIUTH KOCBEHHBIE U3MEPEHUS U HCCIIEI0BAHUS (PU3NUECKUX BEJTMYMH C UCTIOIBb30BaHUEM PA3IMYHBIX CIIOCOOOB
U3MepeHus: PU3NUECKUX BEITMYMH, BEIOUPATh CPEICTBA U3MEPEHUS C YIETOM HEOOXOAMMOM TOUHOCTH U3MEPEHUH, 0OOCHOBHIBATH BEIOOP
crocoba n3MepeHus, aJIeKBaTHOIO IIOCTAaBJICHHON 3a/jaue, IPOBOIUTD OLIEHKY JOCTOBEPHOCTH IOJIYYEHHBIX PE3YJIbTAaTOB.

CBeToBbBIC ABJICHUS.

Yuyenuk HAY4YIMTCH:

>

>

MIOHUMATh U OOBSACHATH (PU3NUCCKHUEC SIBJICHUS: IPSIMOJIMHEITHOE PacIPOCTPAHCHUE CBETa, 00pa30BaHNE TCHH U MOJYTCHU, OTPAKECHUE U
IIPEJIOMJIEHUE CBETA;

U3MEPSTH GOKYCHOE PACCTOSTHUE COOMPAOIIEH JTHMH3bI, ONTUYECKYIO CUITY JIMH3BI,

BJIAACTDb OKCIICPUMCHTAJIIbHBIMU MCTOJaMHU UCCIICO0BAHUA 3aBUCHUMOCTU: I/I306pa)KeHI/I$I OT PaCIOJIOXKCHUA JIaMIIbl HAa Pa3JIMYHBIX PaCCTOAHUAX
OT JIMH3BI, yIJ1a OTPAKEHUs OT yIJia MaJeHUsl CBETA Ha 3epKallo;

MOHUMATh CMBICTT OCHOBHBIX (DU3UYECKUX 3aKOHOB U YMEHHUE MPUMEHATh UX Ha MIPAKTHKE: 3aKOH OTPAKEHUSI CBETa, 3aKOH MPEJIOMIICHHS CBETa,
3aKOH IPSIMOJIMHEMHOTO PaCIIpOCTPAaHEHUs CBETA;

paznnuath GOKYyC JTUH3BI, MHUMBIH (POKyC 1 (POKYCHOE paccTOSTHUE TUH3BI, ONTHYECKYIO CHITY JIMH3bI M ONITHYECKYIO OCh JIMH3BI, COOMPAIOITYIO
Y PaCcCEMBAIOIYIO JTUH3BI, H300pa)KEHUS, TaBaeMble COOMPAIOIIEH U PACCEUBAIOIICH JIMH30M;

permarh 3a7a4 Ha TPUMEHEHUE U3YUYEeHHBIX (PU3MUECKUX 3aKOHOB; [| MCTOIB30BaTh MOJYYSHHBIC 3HAHUS B TOBCEIHEBHOM JKU3HH.

Yuenuk MOJIYYMT BO3MOKHOCTD:

0CO3HaBaTh ICHHOCTb HAYYHBIX HCCHeﬂOBaHHﬁ, POJib (bH3HKH B paclIMpCHUN HpCIlCTaBJ'IeHI/Iﬁ 00 OKpYyKaromeM MUPE U €€ BKIIaJ B YIYUYIICHUC
Ka4dcCTBa X XU3HU,



UCIIOJIb30BaTh MPUEMBI IOCTPOCHUS (PU3UUECKUX MOJIENIEH, MONCcKa U (POPMYIUPOBKH JJOKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 M TEOPETHUECKUX
BBIBOZIOB HA OCHOBE SMITUPUYECKH YCTaHOBICHHBIX (DaKTOB;

CpaBHUBATbh TOUYHOCTb U3MEPEHUsI (PU3MUECKUX BEIMYMH 10 BEJIMYMHE UX OTHOCUTENILHON MOIPEIIHOCTH IPHU MPOBEJCHUU IPSMBIX
U3MEPEHHUI;

BOCIIPMHUMATh UH(OPMAIHIO (PU3MUECKOI0 COJEPKAHUS B HAYUHO-TIOMYJIIPHOM JINTEpaType U CpeicTBaX MacCOBOM MH(pOpMaLny,
KPUTUYECKH OLICHUBATh MOJIyYCHHYIO HH(POPMALIMIO, aHATU3UPYS €€ COAEepIKaHUe U JaHHbIe 00 UCTOYHHUKE UH(OPMAILIUH;

C03/1aBaTh COOCTBEHHbIE MIMCbMEHHBIE U YCTHBIE COOOIIEHUS O (PU3NUECKUX ABJICHUIX Ha OCHOBE HECKOJIbKUX HCTOYHUKOB MH(POPMALIUHY,
COIIPOBOKIAThH BHICTYIIJICHHE NIPE3CHTAIMEH, YUUThIBass 0COOCHHOCTH ayIMTOPHH CBEPCTHUKOB.

9 kjacc

3aKkoHBI B3aMMOJeiCTBHUS U IBHKEHHUS TeJl

Y4eHuK HAy4YuTCH:

>

IIOHUMAHHUIO 1 CHOCO6HOCTI/I OIINChIBATHh U O6’b$ICH5ITB (I)I/ISI/I‘IGCKI/IG SBJICHUA . HOCTyrIaTCJ'ILHOG JABUKCHUC (HaSBaTB OTJ'IH"IPITGJ'ILHBIIZ HpI/I3HaK),
CMCHA IHA U HOYHU Ha 3CMJ'I6, CBO60,Z[HOC nagcHue T€jI. HCBECOMOCTD, ABHKCHUC I10 OKPY)KHOCTI/I C ITIOCTOSHHOH IO MOIIYJ'IIO CKOPOCTBIO;
3HAHUAM U CHOCO6HOCTI/I aBaThb OHpeHCHCHI/Iﬂ /OHI/IcaHI/IH (I)I/I3I/I"ICCKI/IX HOHHTHﬁI OTHOCUTCIBbHOCTH IBUXCHUA (Hepe‘lI/ICHI/ITB, B IIéM
HpO}IBHHeTCﬂ), FCOHCHTpI/I‘-IeCKaH u I"CJII/IOI_ICHTpI/I‘lCCKaSI CUCTCMBI MI/Ipa, nepBaﬂ KOCMHUUYCCKas CKOpOCTB, peaKTI/IBHOC JABHMOKCHUC, (I)I/I3I/I‘ICCKI/IX
MoJieJiel: MaTepralibHasl TOUKa, CUCTEMa OTCUETa, PU3NUECKUX BEITMUMH: IEpEMEIICHHE, CKOPOCTh PABHOMEPHOTO IPSIMOJIMHEWHOTO
JBUXXCHUA, MTHOBCHHAsA CKOpOCTI) nu YCKOPGHI/IG HpI/I paBHOYCKOpeHHOM HpﬂMOJ’II/IHGI\/’IHOM JBUXCHUU, CKOpOCTI) nu HeHTpOCTpeMI/ITeHBHOG
YCKOPGHI/IG HpI/I paBHOMepHOM JABHUXXCHHU TEJIa 110 OKPY)KHOCTI/I, I/IMHy.]'H)C;

IIOHUMATh CMBICJI OCHOBHBIX (1)I/ISI/ILICCKI/IX 3aKOHOB: ITMHAMHUKHN HI)I-OTOHa, BCGMI/IpHOl"O TATOTCHUA, COXpaHeHI/Iﬂ I/IMHYJ'II)C&, COXpaHeHI/IH
BHGPFI/II/I), HpI/IMerlTB X Ha HpaKTI/IKe n 1J11 peHIeHI/IfI y‘Ie6HBIX 3aJa4,

HpI/IBO,[[I/ITL HpI/IMCpBI TCXHUUYCCKUX YCTpOﬁCTB 1 KHUBBIX OpraHI/ISMOB, B OCHOBEC HepeMeH_[eHI/ISI KOTOpBIX JICKUT HpI/IHI_[I/IH peaKTI/IBHOFO
JBHXXCHUA, O6’[>SICH$ITB YCTpOﬁCTBO 158 ﬂeﬁCTBHC KOCMHNUYCCKUX paKeT-HOCHTCHCﬁ;

HNCITIOJIb30BATH HOJ'Iy‘ICHHLIC 3HaHHA, YMCHI/IH 1 HABBIKH B HOBCCI[HCBHOﬁ JKU3HU (6BIT, 3KOJIOT'HuA, oxpaHa 3,Z[OpOBL${, TCXHHUKA 6C3OHaCHOCTI/I n
ap.);

I/ISMeprTB MFHOBCHHYIO CKOpOCTI) nu YCKOpeHI/Ie HpI/I paBHOYCKOpeHHOM HpﬂMOHHHeﬁHOM JABUXXCHUU, HeHTpOCTpeMI/ITeJ'II)HOC YCKOpeHI/Ie HpI/I
paBHOMCpHOM JBUXKCHUU 110 OKPY)KHOCTI/I.



Yuyenuk MOJIYYMT BO3MOKHOCTD:

® UCIOJIb30BATH 3HAHMSI O MEXAHWYECKUX SIBIICHUAX B IIOBCEAHEBHOM XHU3HU Ul o0ecrieyeHus 6e3011acCHOCTH TP 00pallieHuH ¢ nprudopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, JUIl COXPAHEHHS 3J0POBbS U COOJIIOJICHHUS HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYXKAIOLIEH cpere;
NPUBOAUTH MPUMEPHI IPAKTUIECKOTO HCIIOIB30BaHUS (PU3NYECKUX 3HAHUN O MEXaHUYECKUX SBICHHUIX M (PU3MUECKUX 3aKOHAX; PUMEPHI
UCTIOJIb30BaHUS BO3OOHOBIIIEMBIX HCTOUHMKOB SHEPTUU; HKOJOTHUECKUX MOCIEICTBHIA NCCIIEAOBAHMUS KOCMUYECKOTO MTPOCTPAHCTB;

®  pa3IMYaTh TPAHULBI IPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, IOHMMATh BCEOOIHI XapakTep (GyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHHS
MEXaHUYECKOM HEPIUH, 3aKOH COXPaHEHUs UMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHUS) U OTPAaHUYEHHOCTh UCII0JIb30BAHUS YaCTHBIX 3aKOHOB
(3axoH I'yka, Apxumena u 1ip.);

® HAXOJAUTh aJIEKBaTHYIO NPEJIOKEHHOH 3a/1a4e (PU3UYECKYI0 MOJIelb, pa3pelarh IpodiieMy Kak Ha OCHOBE UMEIOIIUXCs 3HAHUH 110 MEXaHUKe
C MCII0JIb30BaHMEM MAaTEMaTHUYECKOro anmapara, Tak ¥ Ipy MOMOIIY METOJIOB OLIEHKH.

Mexanuveckue KoJieOaHus M BOJHBI.
3ByK.
YuyeHUK HAYYHTCH:

» OIUCHIBATh U OOBSICHATH (PU3UUCCKHUE SIBIICHUS: KOJICOaHHsI HUTSIHOTO (MaTeMAaTHYE€CKOT0) U IPY>KUHHOT'O MasiTHUKOB, PE30HAHC (B T. 4.
3BYKOBOI1), MEXaHUYECKHUE BOJIHBI, JIJTTHA BOJIHBI, OTPAKEHHUE 3BYKa, 9X0;

» naBath onpejesieHus (GPU3NIEeCKUX TIOHATHI: CBOOOIHBIE KOJIeOaHus, KojeOaTeIbHas CHCTEMa, MasTHUK, 3aTyXalolue KoJIeOaHus,
BBIHY’KJICHHBIE KOJIEOaHMs, 3BYK U YCIIOBHSI €T0 paCIPOCTPaHEHUS; (GU3UUECKUX BEIMYHMH: aMIUTUTYA, IIEPUOJ, YACTOTa KOJIEOaHUH,
coOCTBEHHAs 4acTOTa KOJeOaTeIbHON CUCTEMBI, BBICOTA, TEMOP, TPOMKOCTD 3BYKa, CKOPOCTh 3BYKA; (PHU3NUECKUX MOJEIICH: TapMOHUYECKUE
KoJIeOaHMs, MATEeMaTHYCCKUI MasTHUK;

» BJIAJETh YKCIIEPUMEHTAITBHBIMI METOJJaMH HCCIICIOBAHUS 3aBHCHMOCTH ITePHO/Ia KOJICOaHHI Ipy3a Ha HUTH OT JTHHBI HATH.

Y4yeHuk IMOJYYMT BO3MOKHOCTb:

® CpaBHHBATh, AHAJIM3UPOBATHb, HAXOAUTh 3aKOHOMEPHOCTb U BOCCTAHABJIMBATH IMPOMYIICHHBIC 3JIEMCHTHI HCTIOYKHU;

¢ OpraHHU30BbLIBATH I/IH(I)OpMaL[I/IIO B BUJC Ta6JII/II_I 1 CXCM.



DJIEeKTPOMarHuTHoe IoJie.

Yuyenuk HAYy4YIMTCH:

>

>

MOHUMATh U OOBSICHATH (PU3MUECKUE SBICHHS/TIPOLIECCHI: SJIEKTPOMAarHUTHAS MHIYKIIUS, CAMOMH/IKIIHS, TIPEIOMIIEHHE CBETA, JUCIIEPCUs
CBETa, MOTJIOIEHUE U UCITYCKaHUE CBETa aTOMAMM, BOSHUKHOBEHHUE JIMHENYATBIX CIIEKTPOB M3JIy4E€HHS U IOTJIOUICHHUS;

JlaBaTh OIpeieeHus / onucanue pU3NUeCKuX MOHATUI: MArHUTHOE T0JI€, IMHUU MarHUTHOM MHAYKIMH; OJHOPOJIHOE U HEOITHOPOJHOE
MarHMTHOE I10J1€, MAarHUTHBIH ITI0TOK, IEPEMEHHBIN 2JIEKTPUYECKUN TOK, 2JIEKTPOMarHUTHOE I10J1€, JJIEKTPOMATHUTHBIC BOJIHBI,
3JIEKTPOMArHUTHbIE KOJIeOaHUs, PaIuOCBA3b, BUAUMBINA CBET; (PU3MUECKUX BEIMUYMH: MarHUTHAsI UHAYKLUS, UHIYKTUBHOCTD, IEPHOJ, 4aCTOTa
Y aMIUIATYJ1a 3JIEKTPOMAarHUTHBIX KOJIEOAHUM, TOKa3aTeNIN IPEIOMIICHUS CBETA,

(GbopMyIMpOBaTh, HOHUMATh CMBICT U YMETb IPUMEHSTH 3aKOH MPEIOMIIEHMSI CBETa U NpaBuiio JIeHa, KBaHTOBBIX NOocTyaToB bopa;
IIOHUMAaTh Ha3HAYCHHE, YCTPOMUCTBO U IPUHIIMI IEUCTBUS TEXHUYECKUX YCTPONCTB: JIEKTPOMEXaHUYECKUI NHIYKIIMOHHBIA FeHEPATOP
IIEpEeMEHHOT0 TOKa, TpaHC(hOpPMaTOp, KoJIeOaTeIbHBIH KOHTYP; AETEKTOP, CIIEKTPOCKOII, CIIEKTporpag;

IIOHUMATh CyTh METOJIAa CIIEKTPAJIbHOIO aHAIM3a U €r0 BO3MOKHOCTEH.

Yuyenuk MOJIYYMT BO3MOKHOCTD:

UCIIOJIb30BaTh 3HaHUS 00 3JIEKTPOMATHUTHBIX SIBJIEHUSIX B IIOBCEAHEBHOM KU3HM U1 o0ecriedeHns 6€301aCHOCTH IpU OOpaIleHnH C
npuOopaMu U TEXHUYECKUMH YCTPOMCTBaMH, Ul COXPAHEHUS 3J0POBbsI U COOIIOACHHSI HOPM SKOJIOIMUYECKOTO MOBEICHUS B OKpYXKaroIlen
cpene; NPUBOIUTH IPUMEPHI BIUSHHUS dJIEKTPOMAarHUTHBIX U31y4YE€HUN HA KUBBIE OPraHU3MBI;

UCII0JIb30BaTh MPUEMBI IOCTPOEHUS (PU3MUECKUX MOJIeNIeH, TorcKa U (OPMYIHPOBKH JJOKA3aTeIbCTB BbIIBUHYTHIX TUIIOTE3 M TEOPETHUECKUX
BBIBOJIOB Ha OCHOBE ASMIIMPHUUECKH YCTAHOBJIEHHBIX (DAKTOB;

HaXOJIUTh aJIEKBAaTHYIO MPEAJIOKEHHOH 3a/1aue (PU3NYECKYI0 MOEIb, pa3penaTb IpodaeMy Kak Ha OCHOBE UMEIOIIUXCS 3HAHUH 00
AJNIEKTPOMATHUTHBIX SIBJICHUAX C UCIIOJIb30BAHMEM MATEMATHYECKOT0 anmnapara, Tak v Py IOMOIIHA METOA0B OLIEHKH.

CTpoeHne aToMa 1 aTOMHOTI0 siaApa.

Yd4eHuK HAYYHTCH:

>

OIMMCBIBATh U3YUYCHHBIC KBAHTOBLIC ABJICHHS, UCIIOJIb3Yd (1)I/I3I/I'-IGCKI/Ie BCJIMYHHBI: MAaCCOBOC YHCIIO, 3apAJ0BOC YHCIIO, IIEPUO IToJIypaciaiga,
SHEPTIUsa (1)OTOHOB; IIpU OIMMCAHUHN NIPABUJIIBHO TPAKTOBATH (bHSI/I'—IeCKI/II\/’I CMBICJI UCITOJIB3YEMBIX BEJIIMYUH, UX 0003HAYEHHSA U CANHUIIbI



U3MEpPEHUs; HAXOUTh (hOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUUUHY C JPYTUMH BEIMUYMHAMM, BEIYUCIATH 3HAUCHUE (PU3NIECKOI
BEJIMYUHBI,

» pacrio3HaBaTh KBAaHTOBBIC SIBJICHUS H OOBSICHATH HA OCHOBE MMEIOIINXCSl 3HAHWI OCHOBHBIE CBOMCTBA MJIM YCJIOBUS MPOTEKAHUS ITUX SBICHHMA:
€CTECTBEHHAs U MCKYCCTBEHHAs paMOaKTUBHOCTb, O-, - U Y-U3y4eHUs, BOSHUKHOBEHHE JIMHEHYaTOr0 CIEKTpa U3JIy4yeHHs aTOMa;

» aHaIU3UPOBATh KBAHTOBBIC SIBJIICHHS, HCIIOJIb3Ysl (PH3MYCCKUE 3aKOHBI M IOCTYJIATHI: 3aKOH COXPAaHECHUS SHEPIUH, 3aKOH COXPAHCHUSI
JJIEKTPUYECKOTO 3apsA/1a, 3aKOH COXPaHEHHUSI MACCOBOI'0 YMCIIA, 3aKOHOMEPHOCTH M3JIy4€HUS U IOIJIOIICHUA CBETAa aTOMOM, IIPH 3TOM
pas3InvaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €r0 MATEMaTHUECKOE BBIPAKCHNUE;

» pas3in4aTh OCHOBHBIC IIPU3HAKH TUIAHETAPHOW MOJICIIM aTOMa, HyKJIIOHHOW MOJICJIM aTOMHOTO 5i/1pa;

» OIHCBIBaTh YCTPOMCTBO ¥ YMETh OOBSICHATH MIPUHIIMIT ICHCTBUS TEXHUUECKUX YCTPOIMCTB M yCTaHOBOK: cuérumnka [ 'eiirepa, kamepsl BuibcoHa,
IIy3BIPbKOBOM KaMephl, IIEPHOI0 PEAKTOPA;

» TIPUBOJAUTH MPUMEPHI MPOSBICHUS B IPUPOJIE U TIPAKTHYECKOTO UCIIONIF30BAHUS PaI0aKTUBHOCTH, SICPHBIX H TEPMOSICPHBIX PEaKIni,
CIIEKTPAJIbHOIO aHaIN3a. Y YCHUK MOIYYUT BO3SMOXKHOCTD:

» HCIOJIb30BaTh MOJTYYCHHBIC 3HAHUS B TIOBCEAHEBHOM JKU3HH IIPU 0OpalIeHUuH ¢ TprHOopaMu (CUETYNK HOHU3UPYIOIIUX YaCTUL, JOZUMETD), IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOT0 ITOBEICHUS B OKPYXKAIOLIEH cpelie;

» COOTHOCHTB DHEPTHIO CBSI3M aTOMHBIX SAEp C Ae(PEKTOM MacChI;

A7

IIPUBOAUTH IIPUMEPHI BIMSAHUSA PaAHOAKTUBHBIX U3JIYYEHHI HA )KUBBIE OPraHNU3Mbl;, [IOHUMATh IIPUHLAII JEUCTBUS TO3UMETPA;
» TIOHUMATb HKOJIOTHUECKHUE MPOOIJIEMBbI, BOSHUKAIOIIUE TP UCTIOJIH30BAHUU ATOMHBIX AJIEKTPOCTAHINH, U IIYTH PELICHHUS ITHX IPOOIIEM,
MIEPCIEKTHUBBI UCIIOIB30BAaHUS YIIPABISEMOTO TEPMOSIEPHOTO CUHTE3A.

Crtpoenue u 3Bos0nus BeesieHHOM.
Y4eHuK HAy4YuTCH:

> YKa3bIBATb HA3BAHUA TIJIAHCT ConHeuyHoMI CUCTCMBI; pa3in4aTb OCHOBHBIC ITPU3HAKH CYTOYHOI'O BpalllCHUSA 3BE3JHOTI'O He6a, JABHIKCHUSA HYHH,
COJ'IHHa " IJIAHET OTHOCUTCIIBHO 3BEC3/1,
» IOHUMATh pas3ianuusa MCXKIAY I‘CHPIOI.[CHTpPI‘-ICCKOfI u I‘COI.ICHTpH‘lCCKOfI CUCTCMAaMH1 MHUpa.

Yuenuk MOJIYYMT BO3MOKHOCTD:

e yKa3bIBaTh OOIIME CBOICTBA M OTJIMYMS IUTAHET 3€MHO IPYIIIbI U TUIaHET-TUTaHTOB; MaNbIX Tell CoHeYHO! ccTeMbl U OOJBIINX IIJIaHET;
MI0JIb30BaThCsl KapTOil 3Be3AHOTO Heba MpH HAOIIOACHUAX 3BE3AHOT0 HEba;
® pa3nMyaTh OCHOBHBIE XapaKTEPUCTHKU 3Be3]1 (pa3Mep, IBET, TEMIEPaTypa) COOTHOCUTH IIBET 3BE3/Ibl C €€ TEMIIEPaTypoit;



® pa3nMyaTh T'MIOTE3bI O MIPOUCX0XKIeHUN COTHEYHON CUCTEMBI. .

2.COAJEP KXAHUE YYEBHOI'O NIPEJIMETA
du3uka u pusnYecKue MeToAbl U3YyUYeHHS MPUPOIbI

Oduznka — Hayka o mpupojae. Pusznueckue Tena u sBiueHus. HabmoneHwe u onmucanue Qu3ndeckux sBieHUN. DU3NYECKHl SKCIIEPUMEHT.
MonenpoBaHu€ SIBIEHUN U OOBEKTOB IPUPOABI.

@u3nyecKue BEJIMYMHBI U UX U3MepeHHe. TOYHOCTh U MOTPEMIHOCTh U3MEpPEHU. MexyHapoIHasl CUCTEMA €IMHULI.

Ousnueckne 3aKOHBI W 3akoHOMepHocTH. Dusmka wu TexHuka. Haywsbelii wmeron mno3Hanusa. Pomp ¢usuku B hopmupoBannu
€CTECTBEHHOHAYYHON I'PAMOTHOCTH.

Mexannyeckue siBJIeHHs

Mexanuueckoe ABIMKeHHE. MarepuaibHas TOYKa Kak Mozelb (usmdeckoro tena. OTHOCHTETBbHOCTh MEXaHMYECKOro aBuxkeHus. Cucrema
orcyera.DPuznyecKre BEIMYMHBI, HEOOXOIMMBIE JIsl ONMUCAHUS JABM)KCHUS U B3aMMOCBS3b MEXAYy HUMH (ITyTh, IEpEMEIICHHE, CKOPOCTh, YCKOPEHHE,
BpeMs JIBIKeHUS). PaBHOMEpHOE M DPAaBHOYCKOPEHHOE NpPSIMOJIMHEHHOEe NBHXEeHHE. PaBHOMepHOe IBMXKEHHE IO OKpYyxHocTU. [lepBblif 3akoH
Herorona n unepums.Macca tena. [lnorHocts BemectBa. Cuna. Enunnnsl cunbsl. Bropoit 3akon Heiotona. Tperuii 3akon Herotona. CBoOoHOE
nagenue ten. Cua TskecTd. 3aKoH BceMupHoro Tsarorenus. Cuna ynpyroctu. 3akoH ['yka. Bec Tema. HeBecomocTs. CBsi3b MEXAY CHIION TSDKECTH U
Maccoii Tena. Jlunamometp. PaBHoaelicTBytomas cuna. Cuna tpenus. Tpenue ckonbxkeHus. TpeHue mokos. TpeHue B MpUpoIe U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHUs ummyibca. PeakTuBHoe nBHKeHHEe. MexaHuudeckas pabora. MomHocts. OHeprus. IloreHuunanbHas u
KMHeTH4ecKas 3Heprus. [IpeBpamieHue oqHOro BUjja MEXaHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPAHEHHUs MTOJIHOM MEXaHUYECKON YHEPIHH.

[TpocTeie MeXaHM3MBI. Y CIOBHSI PaBHOBECHSI TBEPAOIO TEJIAa, MMEIOIIErO 3aKPEIJIEHHYI0 OCh IBMXKEHMs. MOMEHT cuibl. [enmp msdcecmu
mena. Peruar. PaBHOBecue cui Ha pbruare. Poruaru B TexHuke, ObITy M mpupone. IlonBuxkHble M HemoABHKHBIE Onoku. PaBeHCTBO paboT mpu
MCMOJIb30BAHUH MPOCTHIX MEXaHU3MOB («30JI0TO€ MPABUIIO MEXaHUKN»). KoadduimeHTt none3Horo neicTBUs MeXaHu3Ma.

JaBnenue TBepabix Ten. Enununel uzMmepenus nasieHus. CriocoObl M3MEHEHHUs AaBieHud. JaBneHue >kuakocted M razoB 3akoH Ilackans.
JlaBneHue XUIKOCTH Ha JTHO U CTeHKH cocyna. Coobmraroruecs cocynbl. Bec Bosmyxa. AtmocdepHoe maBienue. M3mepenune armocdepHOro
nasnenusd. OneiT Toppuuennu. bapomerp-anepous. ATMochepHoe AaBlieHHue Ha pa3IUYHbIX BbIcOoTax. ['mapaBinueckue MexaHu3Mbl (Tipecc, Hacoc).
JlaBneHue )KUIKOCTH U raza Ha IOrpy>KeHHOE B HUX Teno. Apxumenosa cuia. [lnaBanue Ten n cynos Bo3nyxomnnasanue.

Mexanuueckue konebanus. [lepuon, yacrora, amminTyaa konebanuid. Pesonanc. Mexannueckue BOJIHbI B OTHOPOJIHBIX cpenax. JJIiMHa BOTHBI.
3BYK KaKk MEXaHMUYECKasl BOJIHA. | POMKOCTb U BbICOTa TOHA 3BYKa.

TemoBble sIBJICHUS



Crpoenue BemiecTBa. ATOMBI MU MOJIEKYJIbl. TeIioBoe IBMKEHHE aTOMOB M Mosekysl. Juddysus B razax, KUAKOCTSIX U TBEPIBIX Teax.
Bpoynoeckoe osusicenue. BzanumoneiictBue (NMpUTSKEHUE M OTTAIKUBAaHME) MOJIEKYJ. ArperatHbleé COCTOSHHUS BeulecTBa. Pasnuuue B CTpoeHMH
TBEPABIX TEJ, KUAKOCTEH U ra30B.

TennoBoe paBHoBecue. Temmneparypa. CBsi3b TeMIIEpPAaTypbl CO CKOPOCTBIO XaOTHUUYECKOI'O JABMXKEHMs dacTull. BHyTpenHsas sneprus. Pabora u
TeIuionepeiaya Kak CrocoObl M3MEHEHMsI BHYTpeHHEH sHepruu Tena. TermnonpoBogHocTs. KonBekuwms. M3nydyenue. Ilpumeps! Terionepenadu B
npuposae U TexHuke. KoianuecTBo TEmIoThl. YaenpHas TEIJIOEMKOCTh. YEelIbHAs TEIUIOTa CrOpaHMs TOIUIMBA. 3aKOH COXPAHEHWS U IPEBpAICHUS
SHEPIUM B MEXaHUYECKUX M TEIUIOBBIX Iponeccax. IlnasiaeHue u orepaeBaHue KpUCTALIMYECKUX TeJl. Y IeJbHas TEIUIOTa IuIaBiieHus. Vcnapenue u
KoHAeHcauus. Ilornonienre sHepruu Npu UCHApEeHUU >KUIKOCTH U BbIIEIEHHME €€ NpU KOoHAeHcauuu napa. Kunenue. 3aBUCMMOCTb TEMIIEpaTyphl
KHUIICHUS OT JaBJieHUs. Y AelbHas TEIJI0Ta MapooOpa3oBaHus U KOHACHcauu. BiaxxHocts Bo3ayxa. Pabora raza npu pacmmpenun. [IpeodpazoBanus
SHEPrUM B TEIUIOBBIX MalllMHaxX (mapoBas TypOHMHA, JABMraTeilb BHYTPEHHErOo CrOpaHus, peakTUBHbIM asurarenb). KIIJ[ TerioBoi MaliuHbI
Dkonozuyeckue npobremvl UCNOIL30BAHUS MENTOBbIX MAUUH.

DJIEKTPOMarHuTHbIE SIBJICHUS

Onextpuzanys puznyeckux Ten. BzaumogelicTBue 3apspkeHHBIX Tell. [IBa poaa 3IeKTpUYECKHX 3apsaoB. J[enuMocTh 3JIeKTpUYecKoro 3apsja.
DneMeHTapHbIA JIEKTPUYECKUM 3apsj. 3aKOH COXpaHEHUs JIEKTpudecKkoro 3apsaa. IIpoBoAHMKH, NMOJYNPOBOJHUKUA U HU30JSTOPBI AJIEKTPUUECTBA.
DneKTpocKon. DIIeKTpUYecKoe Toje Kak ocoOblii BHI Marepuu. HanpsscennHocmsv dnekmpuyeckoeo nojs. JleicTBue 3JIeKTPUYECKOro MOJs Ha
JIEKTPUUECKUE 3apsaabl. Konoencamop. Juepaus 31eKmpuiecko2o nois KOHOeHcamopa.

OnexkTpuueckuid TOK. VICTOUYHMKM 3JIEKTPUYECKOTrO TOKa. OJIEKTpUYecKas Lelb M €€ cocTaBHble uacTu. HampaBineHnue u jaelcTBus
ANeKTpUYecKoro Toka. Hocurenu snexrpuueckux 3apsioB B Merawiax. Cuia Toka. DJIEKTPUYECKOE HANpsKEHUE. DIEKTPUUECKOE CONPOTUBIICHHE
IIPOBOAHUKOB. EUHUIIBI COTPOTHUBIIEHUS.

3aBUCHUMOCTb CHJIBI TOKa OT HampspkeHusa. 3akoH OMa naius ydacTKa Lenu. YJenbHoe comportusieHue. Peocratsl. IlocnenosarenbHoe
COCIMHEHME NPOBOAHUKOB. IlapainensHoe coequHeHne MpOBOIHUKOB.

Pabora anekTpuyeckoro moisis Mo MEPEMELIEHUIO AJIEKTPUUYECKUX 3apsAAoB. MOIIHOCTh 3jieKTpudeckoro Toka. HarpeBaHue mpoBOAHMKOB
ANEKTPUYECKUM TOKOM. 3akoH J[>koyis - JIeHna. DneKkTpruueckrue HarpeBaTellbHbIE U OCBETUTENIbHbIE TPUOOPHL. KopoTkoe 3aMbIkaHue.

MaruutHoe nosne. MHayKIus MarHuTHOro nojsi. MarautHoe nose Toka. OnelT Dpcerena. MarouTHoe 1mose nocTOSHHBIX MarHUTOB. MaruutHoe
nosie 3eMyid. DIIEKTPOMArHuT. MarHuTHoe moje KaTylmKyd ¢ TOKOM. [IpuMmeHeHue 3iaexkTpoMarHuroB. JleficTBMe MarHUTHOTO IOJI HAa MPOBOJHUK C
TOKOM M JBHXKYIIYIOCA 3apskeHHYo vactuny. Cuna Amnepa u cuna Jlopenya. nexTpoaBurareisb. SIBjaeHHE 2IEKTPOMarHuTHOM MHAYKIHSA. ONBITHI
Qapanes.

OnekTpoMarHuTHele KoJjeOaHus. Konebamenvuuiti konmyp. Onekmpocenepamop. Ilepemennviii mox. Tpancgpopmamop. Ilepenaua
AJIEKTPUUYECKOW DSHEPruM Ha pPAcCTOSHUE. OJEKTPOMArHuTHBIE BOJIHBI M MX CBOMCTBA. [lpunyunvl paouoceazu u menesudenus. Bausnue
INEeKMPOMASHUMHBIX U3LYYEHUU HA HCUBbIE OP2AHUZMDBL.



CBer — aniekTpoMarHuTHasi BojgHa. CKopocTh cBeTa. McTouHuKM cBeTa. 3aKOH MPSAMOJUHEHMHOTO paclpOCTPaHEHUE CBETA. 3aKOH OTPaKEHUS
cgera. [liiockoe 3epkaio. 3akoH nmpenoMieHus cBeta. JInazpl. PoKycHOE pacCTOsHUE M ONTHYECKasl cuila JUH3bL. 300paxeHue npeamera B 3epkajie U
muH3e. Onmuyeckue npubopul. I'1a3 kak ontudeckas cucreMa. [lucnepcus ceeta. Mumepgpepenyus u ougpaxyus ceema.

KBanToBbIC sIBIICHUS

Crpoenue atoMoB. [InanerapHas Mozenb aroma. KBaHTOBBIN XapakTep MOIJIOLIEHHUS U UCITyCKaHUs CBETa aToMaMHU. JIMHeluyaTble CIIEKTPBI.

Omnsite Pesepdopna.

CocraB atomHOTO snpa. [IpoToH, HEUTPOH W AIIEKTPOH. 3aKOH DWHINTEHHA O MPOMOPIMOHATBHOCTH MAacChl M dHEpPTruu. /Jegpexm macc u
9Hepeus cea3u amomHuix adep. PagnoaktTuBHOCTb. [lepnon nonypacnana. Ansga-usnyuenue. bema-usnyyenue. ['amma-uznydenue. SnepHpie peakium.
Wctounuku sneprun ConmHIa U 3Be31. SaepHas sHepreTuka. Jxonocuueckue npooiemvl pabomol amomMHulx 2nekmpocmanyuti. Jlozumerpusi. Bausanue
PAOUOAKMUBHBIX UZTYYEHUU HA JCUBbIE OP2AHUSMDBL.

Crtpoenue u 3BoJonusi Beestennoit

['eoneHTpuyeckass M TreiaMoLeHTpuuyeckass cucteMbl mupa. ®dusmnueckas npupoja HeOecHbix Ten CosHeunoil cucremsl. IIponcxoxxnenue
Conneunoii cucremsl. @usndeckas npupoga Connua u 38e31. Ctpoenue Beenennoil. Opomtonus Beenennoint. ['unoresa bonbioro B3peiBa.

IIpumepHbIe TeMBbI J1A00PATOPHBIX M NPAKTHYECKHUX PadoT

JlaGopatopHbie paboThI (HE3aBUCHMO OT TEMAaTHUECKOW MPUHAIIC)KHOCTH) JEIISATCS CIACTYIOIINE THTIBL:

1. TIpoBeneHue NPSAMBIX H3MEPEHUN (PU3NIECKUX BEITHUNH

2. Pacuer 1o mosry4eHHBIM pe3yJIbTaTaM MPSMBIX U3MEPEHUN 3aBUCMOTO OT HUX MapaMeTpa (KOCBEHHBIC H3MEPEHHS).

3. HalGumronenue siBiaeHUH U MOCTAaHOBKA OMBITOB (HAa KAYECTBEHHOM YPOBHE) MO OOHApy>KeHHIO (PAaKTOPOB, BIAMSIOMMX Ha MPOTEKaHUE JaHHbBIX
SIBJICHUU.

4. HccnenoBaHue 3aBUCUMOCTH OJIHOM (hru3HUYeCcKO BETUUHHBI OT APYro C MpeCTaBIeHUeM pe3yIbTaToB B BUJE rpaduka Win TaOIHILIbI.

5. TIpoBepka 3a1aHHBIX NPEINOIOKEHUN (TIpsAMBbIE U3MEpEHHsI (PU3NUECKUX BEIMYUH U CPABHEHHUE 33/IaHHBIX COOTHOILIEHUH MEX1y HUMH).

6. 3HAKOMCTBO C TEXHUYECKUMH YCTPOWCTBAMH U X KOHCTPYHPOBAHHUE.

JIro6as pabouas mporpamMma JI0JKHA MIPelycMaTpuBaTh BBIIIOJIHEHUE 1a00paTOPHBIX pabOT BCeX yKa3aHHBIX TUIOB. BpIOOp TeMaTHKU U yucia
paloT Ka)/10To TUIA 3aBUCUT OT 0COOEHHOCTEN pabodei mporpammel 1 Y MK.

IIpoBenenune npsiMbIX H3MepeHUii (pU3MUECKUX BeJIHUYUH
N3mepenue pasmepos Tell.

N3mepenue pazMepoB MaJIbIX TEIl.

N3mepenue maccol Tena.

W3mepenue oobema Tena.

N3mepenue cuibl.

W3mepenue BpeMeHu npoliecca, nepuojaa KojaedaHuu.

No gkrwdE

N3mepenne temneparypsl.



8. N3mepeHue maBieHus BO3yXa B Oa/NIOHE TIOJT TTIOPIITHEM.
9. M3MepeHwue CHIIBI TOKA M €r0 PEryJIupPOBaHHUE.

10.  H3mepeHwue HaNpsHKEHUS.
11.  V3mepeHwue yrioB MajeHus U NPEIOMIICHUS.
12. H3mepenue (hOKYyCHOTO PacCTOSHUS JIUH3BI.

13.  H3mepeHue paauoakTuBHOTO (HOHA.

PacueT 1o moJiy4eHHBIM pe3yJIbTaTaM NPSMbIX H3MePEeHHU il 3aBUCHMOr0 OT HHX napaMeTpa (KOCBEeHHbIe H3MepeHMs1)
H3mepeHue mI0THOCTH BEIeCTBa TBEPIOTo Tea.

Onpenenenne KodhhUIMEeHTa TPEHUS CKOJBKCHHSL.

OmnpeeneHne )KeCTKOCTH TPY>KUHBI.

OmnpeeneHre BBITAIKUBAKOIIECH CHIIBI, ISHCTBYIOIIEH Ha MOTPYKEHHOE B )KUKOCTh TEJIO.

OmnpeeneHre MOMEHTA CHUJIBI.

H3mepenune cKOpoCTH PaBHOMEPHOTO JABHIKEHHSL.

N3mepenne cpenHell CKOPOCTU JBHKEHUS.

W3mMepenune yCKOpEHHsI paBHOYCKOPEHHOTO JBH)KCHUSI.

© o N A~ LDNRE

Onpenenenne pabOTH M MOIITHOCTH.

[EEN
©

Onpenenenre 4acToThl KosiebaHU rpy3a Ha NPYKUHE U HUTH.

-
=

OrnpezneneHre OTHOCUTENIbHON BIAKHOCTH.
OrnpeneneHrne KOJINYECTBA TEIIOTHI.

Omnpenenenue yaeabHON TEMIIOEMKOCTH.

N3mepenue paboThl U MOIIIHOCTH 3JIEKTPUUYECKOTO TOKA.

R N
a s~ owb

N3mepenue conpoTuBICHUSI.

[EEN
Sk

OrnpeneneHre ONTUYECKON CHITBI JIMH3BI.

17. HccnenoBanue 3aBUCMMOCTH BBITAJTKUBAIONIEH CHIIBI OT 00beMa MOTPY>KEHHOW YacTH OT IUIOTHOCTH >KUJKOCTH, €€ HE3aBUCUMOCTU OT
IUIOTHOCTH M MAacCCHI Tea.

18. HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT XapaKTepa MOBEPXHOCTH, €€ HE3aBUCUMOCTH OT ILTOLIAH.

Hao0uro1enne siBJIeHMH M MOCTAHOBKA ONBITOB (HA KA4YeCTBEHHOM YPOBHE) N0 O0HAPYKeHMI0 (PAKTOPOB, BJIMSIOIIMX HA MPOTEKAHUE
JAHHBIX SIBJEHHI

1. HaGnrogenre 3aBUCIMOCTH TIepro/ia KoneOaHui rpy3a Ha HUTH OT JAJTUHBI U HE3aBUCUMOCTH OT MACCHI.

2. HaOmoneHue 3aBUCUMOCTH TIeproIa KojieOaHui Tpy3a Ha IPYKUHE OT MAacChI M JKECTKOCTH.

3. HaOmroienue 3aBUCHMOCTH JaBJICHUS Ta3a OT 00beMa U TEMIIEPATYPHI.

4. HaGmroieHne 3aBUCUMOCTH TEMITEPATyPhl OCTHIBAIOIIEH BOJIBI OT BPEMEHH.



21.

HccnenoBanue sBIEHUS B3aUMOJICHCTBHS KaTyLIKU C TOKOM U MarHWTa.

HccnenoBanue sBIEHUS JIEKTPOMarHUTHON MHIYKLIUH.

HaGntoneHue siBieHus OTpaXKeHUs U PEIOMIICHHS CBETA.

HaGnronenue siBieHus: TUCIIEPCUN.

OOHapyxeHue 3aBUCUMOCTH COIIPOTHBIICHHSI TPOBOIHUKA OT €T0 MapaMEeTPOB U BEIIECTBA.

HccnenoBanue 3aBUCUMOCTH Beca Tella B KUJKOCTH OT 00beMa MOrpyKEHHON YacTu.

HccnenoBanue 3aBUCUMOCTH OHOH (pr3MUecKol BEIMYUHBI OT JPYroi € MPEACTaBICHUEM PE3yIbTaTOB B BUJE rpaduKa UM TaOIUIIBI.
HccnenoBanue 3aBUCHMOCTH MaccChl OT 00beMa.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HauaJIbHOM CKOPOCTH.
HccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHU U IIyTH IPU PABHOYCKOPEHHOM JBUKECHHH.
HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS OT CUIIBI 1aBIICHUS.

HccnenoBanue 3aBUCUMOCTH J1e(opMaluy IPYKUHBI OT CHJIBL.

HccnenoBanue 3aBUCUMOCTH NTEPHOAA KOJIEOAHUH Ipy3a HA HUTH OT JUIMHBI.

HccnenoBanue 3aBUCUMOCTH IIEPHOAA KOJIEOaHUI Tpy3a Ha MIPYKUHE OT )KECTKOCTU M MACCBhI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YepPe3 MPOBOJHUK OT HAIIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 JIAMIIOUKY OT HalpsyKEHUS.

HccnenoBanue 3aBUCUMOCTH yIila IPEJIOMIIEHUS OT yIJia MaJeHHs.

IIpoBepka 3ajaHHBIX NPEANOJIOKeHUH (NMPsiMble M3MepeHUusi (PU3MYECKMX BEJIWYMH W CPABHEHHME 3aJaHHBIX COOTHOLICHHH MEKILY
Humn). [Iposepka runores

e [IpoBepka rumnoTe3bl 0 TUHEHHON 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH B TPYOKE OT TeMIIepaTyphl.

e [IpoBepka runoressl 0 NpsIMOM IPOMOPILUOHAIIBHOCTH CKOPOCTH IIPU PABHOYCKOPEHHOM JIBMKEHUH IPONHJIEHHOMY ITyTH.

e [IpoBepka THIIOTE3BI: MPH TOCIEIOBATEIFHO BKIIOYCHHBIX JIAMIIOYKH M TPOBOJHHMKA WM JIBYX IMPOBOJHUKOB HANPSHKCHHS CKJIAIBIBAThH
HeNb3s (MOXKHO).

° HpOBepKa IpaBHJia CJIOKCHUA TOKOB Ha JIBYX MApaJlJICJIbHO BKIIFOYCHHBIX PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKUMH YCTPOHCTBAMHU U HX KOHCTPYMPOBaHHE

e KOHCTpyHMpOBaHUE HAKIIOHHOM INTIOCKOCTH C 3aJaHHbIM 3HaueHueM KII/I.

¢ KoHcTpynpoBaHue apeoMeTpa U UCTIbITaHUE €ro paboThl.

L4 C60p1<a SHCKTpI/I‘-ICCKOﬁ HCIMHU U UBMCPCHUC CUJIBI TOKA B €€ PA3JIMYHBIX YUaCTKaX.

L4 C60p1<a OJICKTpOMArHuTa U UCIIbITAHUC CTO JIeHCTBUS.

e II3yueHne 37eKTpUUECKOro ABUTaTes IOCTOSTHHOTO TOKa (Ha MOJIEIN).

e KoHCTpynpOBaHue 3JIEKTPOIBUTATENS.



e KoHCTpynpoBaHue MOJIEIH TEJIECKOMA.

o KOHCprI/IpOBaHI/Ie MOACIIN JIOAKH C SaHaHHOﬁ Tpy30IIOAEMHOCTBIO.

e O11€HKa CBOEr0 3peHUs U 0A00p OUKOB.

¢ KoHcTpynpoBaHue IpocTeiIIero reiepaTopa.

e II3yueHue cBONCTB N300paxKeHUs B IMH3AX.

3.TEMATUYECKOE INIAHUPOBAHUE

7 kaacc

Ne | Conepixanue y4eOHOT0 nmpeamera KosmyecTBo yacoB Kou4ecTBO KOHTPOJIBHBIX H
JJ1a00paToOpPHBIX padboT

1 Beenenue. 6 1 maboparopuas pabota

2 [lepBoHavasibHBIE CBEICHUS O CTPOCHUH 7 1 naboparopnas pabora

BEIIECTBA.

3 B3aumoneiicTBus Tei. 40 4 nabopaTopHBIX paboT
2 KOHTPOJIbHBIX PaboOT

4 JlaBneHue TBEpAbIX Tell, KUAKOCTEHN U ra30B. 30 1 naboparopHas paboTa
1 KOHTpOJIbHAs paboTa

5 PaGota u MoiHOCTh. DHEprus. 22 2 1abopaTopHBIX paboT
1 KOHTpOJIbHAs paboTa

Hroro 105 9 1abopaTOpHBIX padoT
4 KOHTPOJILHBIX PadoT

8 ki1ace

Ne Conep:kanue y4eOHOI0 nmpeaMera KouunyecTBO 4yacoB Kosin4ecTBO KOHTPOJILHBIX U
J1a00paTOPHBIX padoT

1 TemmoBsIe sBIICHUS. 28 2 1abopaTOpHBIX PadoT
1 koHTpOJIBbHAsI paboTa

2 DNeKTpUUYECKUE SIBIICHHUS. 30 5 mabopatopHbIX padoT
1 KoHTpOJIBbHAsI paboTa

3 DNeKTpOMarHUTHBIC SIBIICHHUS. 5 1 maGoparopnas pabota




9 kiaacc

4 CBeTOBBIE SBJIECHUS.

1 maboparopnas pabota

Hroro

70

9 1abopaTOpHBIX padoT
2 KOHTPOJIbHBbIE PA00ThHI

Ne Conep:xanue yueOHOro npeamera KoanuectBo yacos Kosin4ecTBO KOHTPOJIBHBIX U
JadopaTopHbIX padoT

1 3aKOHBI B3aUMOJCICTBUSA U JBUKEHUS TEJ. 43 2 1abopaTOpHBIX padoT
2 KOHTpPOJBHBIX paboT

2 Mexanuyeckue KojieOaHusI U BOJHBI. 3BYK. 18 1 maGoparopnas pabota
1 KoHTpoOJIbHAsI paboTa

3 DIEKTPOMAarHUTHOE TOJIE. 22 1 maboparopnas pabota

4 CrtpoeHue aTomMa U aTOMHOTO SIIpa. 18 1 maGoparopnas pabota

5 Ctpoenue u 3Bosonus Beenennoii. 4

Hroro 105 5 1a0opaTOpHBIX padoT

3 KOHTPOJIbHBIX padoThI
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