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Pa6ouasi nporpamma no gusuke aa 7-9 kiacca.

Pabouas mporpamma 1o usuke npegHazHAYCHA IS 00YYArIIUXCs 7-9 KIIacCcoB, U3ydaronmx npeameT «Dusnkar»
Ha 0a30BOM ypoBHE B coOTBeTcTBUH ¢ DenepalbHbIM TOCYJIapCTBEHHBIM 00pa30BATENBHBIM CTaHAAPTOM
OCHOBHOTr0 obmiero oopazopanus.” [Iporpamma pa3paGoTraHa B co0TBeTCTBHHU ¢ TpeboBanusMu dDenepanbHOTO
rOCYJapCTBEHHOTO 00pa30oBaTelbHOro0 cTaHmapta ocHoBHoro oobmero obpaszoBanus (PI'OC), npumepHoit
OCHOBHOM 00pa3oBaTeibHOW MPOrpaMMbl OCHOBHOTO 001Iero o0pa3oBaHus 1O (pu3HKe, OZOOPEHHOW pelIeHueM
(henepanbHOTO YI€OHO-METOUIECKOTO 00BETUHEHHS IO 001IIeEMy 00pa30BaHUIO.

PaGouasi nporpamma no ¢pu3uke 1 7-9 pa3padoTaHa Ha OCHOBE @6MMOPCKOU NPOSPAMMbBL OCHOBHO20 00We20
obpazosanus no dusuxke 7-9 knaccot A.B. Hepouuxuna , H.B. @Quionosuy, E.M. I'vmuuk (@usuxka. 7-9 xaaccol :
pabouue npozpammol / cocm. E.H. Tuxonosa - 5 -e u30., nepepabomano. - M.: Jlpopa, 2015).

Crtpykrypa paboueit mporpaMMel:

1. [Inannpyemsble pe3yabTaThl OCBOCHUS mpenmera «Dusnkar»
2. Copepxxanue npeamera «PU3NKa»

3. TeMaTuyeckoe MIaHUPOBAHUE.

PaGouass mporpamMa mo (uU3MKE COCTaBleHa B COOTBETCTBUU C TpeboBanusimu DeaepanbHOro
TOCyIapCTBEHHOTO 00pa30BaTENBFHOTO CTaHmapTa ocHOBHOTrO obmiero obpazosanusa. (PI'OC OOO); nmpumepHOit
OCHOBHOW 00pa30BaTeIbHOI MPOTrpaMMbI OCHOBHOTO 0OIIero oOpa3oBaHUs MO (QHU3UKE, OJOOPEHHON pelIeHHeM
(dbenepanbHOTO y4eOHO-METOAMYECKOTO OOBEAUHEHHUS MO oO0IeMy o0pa3oBaHHMIO, pa3paboTaHa Ha OCHOBE
ABTOPCKOHM TporpaMMbl OCHOBHOTO 00ImIero oopazoBanus mo ¢usmke 7-9 wiaccel A.B. [lepeimkuna , H.B.
O®unonosny, E.M. I'yrauk (®u3uka. 7—9 xmaccel: paboune nporpammsl / coct. E. H. Tuxonosa. — 5-e m3n.,
nepepadborano. — M.: JIpoda, 2015. - 400 c.)

Tabnuia TeMaTn4eckoro pacupeaeIeHus YacoB:

KonunuecTtBo yacos
Ne /it Pazpiensl, Tembl Pabouass mporpamma o xiaccam
7 KIL. 8 k. k.
1. |BBenenue 4
2 HepBOHaT-IaIH)HLIe CBE€ACHUA O CTPOCHUHA 6
BEIICCTBA

3. |BzammogneiicTBus Ten 23
4. |[aBneHue TBEPABIX TEJ, KUJKOCTEH U ra3oB 21
5. |PaboTa u MourHOCTE. DHEPrus 13
6. |TemnoBbie sBreHUS 23
7. |Dnexkrpudeckue sBICHUS 29
8. |DJeKTpoMarHUTHEIC SIBJICHUS 5
9. |CsetoBrie siBICHUS 10
10. |3aKOHBI B3aUMOJEHCTBHYS U ABIKEHUS TEI 23
11. [Mexannveckue KojeGaHUs 1 BOJIHBL. 3BYK 12
12. |9nexrpomarauTHoOE mose 16
13. |Ctpoenne aToma M aTOMHOTO SApa 11
14. |Ctpoenue u sBoOIIOIMS BeeneHHoM 5
15. |AtoroBast koHTpOsIbHAs paboTa - - -
16. |Pe3epBHOE Bpems - - -
17. |IloBTOpenue u o6o0meHne 1 1 1

HUTOI: 68 68 68




|. Ilnanupyemsie pe3yabTaThl H3y4eHHsI Y4eOHOI0 mpeaMeTa

Pe3yabTaThbl 0OCBOEHHs Kypca pu3nKu B 7 Kjacce:

JIM4YHOCTHBIE Pe3yIbTAThI:

copMHUpOBaHHE TTO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX 1 TBOPUYECKUX CIIOCOOHOCTEH yUaInuxcs;
yOeXKIEHHOCTh B BO3MOXKHOCTH IIO3HAHUSI TPHPOABI, B HEOOXOAWMOCTH Pa3yMHOTO HCHOJIb30BaHUS
JNOCTIDKCHUH HAayKH W TEXHOJOTWUH IS AajbHEWIIEro pa3BUTHA 4YeJIOBEUYEeCKOro OOIIeCTBa, yBaKCHHE K
TBOpIIaM HayKH U TEXHUKH, OTHOIICHUE K (PH3HUKE KaK HIEMEHTY OOIIedeoBeYecKOl KyIbTYphI;

MOTHBAIHS 00pa30BaTEIbHON IESITENFHOCTH IIKOJIBHIKOB HA OCHOBE JINYHOCTHO OPUEHTUPOBAHHOTO TIOIXO0/1A;
(dbopMupoBaHHE IEHHOCTHBIX OTHOLICHUH APYr K IpYyry, YYHUTENIO, aBTOpPaM OTKPBITHH W HM300peTeHUH,
pe3ynbraTtamM 00y4YeHHUs.

MeTtanpeaMeTHbIe Pe3yJabTaThI:

OBJIaJICHUE HABBIKAMU CAMOCTOSTEIIFHOTO MMPUOOPETEHNST HOBBIX 3HAHWH, OpraHU3ay YIeOHO! AeATEIbHOCTH,
MOCTAaHOBKHU IIEJEH, TUIAHWPOBAHUS, CAMOKOHTPOJS W OLEHKU PE3yJIbTaTOB CBOEH NEATEIBHOCTH, YMEHHUAMH
NPEeIBUIETh BO3MOKHBIE PE3yIbTaThI;

MOHUMAaHNE Pa3IHYUd MEXAY HUCXOAHBIMH (pakTaMH W TUIOTE3aMH A WX OOBSICHEHHS, TEOPETHYECKHMHU
MOJICJIIMU M PEaJbHBIMH OOBEKTaMH, OBIAJCHUE YHHUBEPCANbHBIMH Y4YeOHBIMH ACHCTBHSIMUA Ha INpHMEpax
TUIOTE3 JJ1s1 OOBSCHEHHUS M3BECTHBIX (DAKTOB M SKCIIEPUMEHTAILHOW ITPOBEPKH BBIIBUTAEMbBIX THIIOTES;
¢dopMupoBaHHEe yMEHHWH BOCIPHHUMATH, IepepadaThiBaTh M MPEIBABIATH HHPOPMAIMIO B CIOBECHOM,
o0pa3HOW, CHMBOJIMYECKOH (opMax, aHAIM3UPOBAaTh W TiepepadaThiBaTh IMONyYeHHYIO HHQOpPMAIHIO B
COOTBCTCTBUU C MMOCTABJICHHBIMU 3a/ladaMU, BbIACIIATE OCHOBHOC COACPIKAHUEC IMTPOYUTAHHOI'O TEKCTA, HAXOAUThH
B HEM OTBCTEHI Ha IIOCTABJICHHBIC BOIIPOCHI U U3JIaraThb €ro;

pa3BHTHE MOHOJIOTHYECKOW M JHAJIOTHYECKON pedH, YMEHHsS BBIPAXKAaTh CBOM MBICIH M CIOCOOHOCTH
BBICITYIIIMBAaTh COOECEHMKA, TIOHMMATh €ro TOYKY 3pEHHs, NMPU3HAaBaTh IPaBO APYroro 4elOBEKa Ha HHOE
MHEHHUE;

(hopMupoBaHUEe YMEHHUI pabOTaTh B TPYIIE C BBHIMOJHEHUEM Pa3IMYHBIX COIMAIBHBIX PEJICH, MPEJACTABIATh U
OTCTauBaTh CBOM B3IJIAAbI U Y6C)KZ[CHI/I$I, BECTU JUCKYCCHUIO.

IIpeameTHbIe pe3y/IbTaThI:

Beeoenue
Buinyckuux nayuumcsi:

MMOHUMATh (PU3NIECKIE TEPMHUHBI: TEJI0, BEIIECTBO, MaTEPHS;

MIPOBOIUTH HAONFONEHUS (PU3MUECKUX SBICHUIT;, U3MEPATh (PU3NUECKIE BEIIUYMHBI: PACCTOSHUE, TIPOMEKYTOK
BpPEMEHH, TEMIIEPATYPY; ONPENSIATh IEHY JeIIEHUS IIKAIbI TPUOOopa ¢ yI€TOM MOTPENTHOCTH H3MEPEHUS;
MOHUMATh POJIM YYEHBIX HaIlleld CTPaHbl B Pa3BUTUU COBPEMEHHOW (DM3WKH W BIMSHUM HAa TEXHUUYECKHH M
COLMAJIbHBIN MPOTpecce.

Bbll’lyCKHuK nROJIY4uUm 603MONCHOCMb HAYHUUMbCA.!

WCIIONB30BaTh 3HAHUS O (U3MYECKUX SBJICHUSIX B TIOBCEIHEBHOW JKM3HU i1 oOecreueHus
0€30MacHOCTH TpU OOpaIIeHHH ¢ MPUOOpaMU M TEXHUYECKUMH YCTPOWCTBAMH, JIJISI COXPaHEHHS
3JI0pPOBbS U COOTIOICHUS HOPM DKOJIOTUYECKOTO MOBEJCHUS B OKPYKaIOIIEH CpeIe;

MIPUBOUTH IPUMEPHI IPAKTUIECKOTO UCIIOJIH30BAHUSA (PU3NUECKUX 3HAHUMN O (PU3UUECKUX SIBJICHUSX;
pa3nuyaTth TPAHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB;

npuéMam Mmoucka u GopMyIUPOBKH JA0KA3aTENbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUUYECKUX BHIBOJIOB
Ha OCHOBE DMITUPUYECKH YCTAaHOBIEHHBIX (haKTOB;

OLCHUBATDH PCAJIBHOCTD MMOJIYUCHHOI'O 3HAYCHUS q)HSH‘IeCKOﬁ BCJINYHHBI.

Ilepsonauanshoie ceedenus 0 CmpoeHUU 8euiecmea
Buvinycknuk Hayuumcs:

O0OBACHATH (1)I/I3I/I‘{CCKI/IC SBJICHUA: ,Z[I/I(l)(l)yBI/Iﬂ, OoJIbIIIast CKUMAEMOCTh ra3oB, Majiasa COKUMa€MOCTb )KHHKOCTCﬁ
" TBEPABIX TCJI;

BJIAACTD 3KCIICPUMCHTAJIbBHBIMU METOJaMU UCCJICAOBAHUS ITPU OMPEACIICHUUN pa3MEPOB MaJIbIX TCJI;

NMOHUMATh NPHUINHBL 6p0yHOBCKOFO JABWKCHUS, CMAaYMBAaHWA U HCCMAUUBAHUS TCJI; pa3JIMIUA B MOJICKYJIAPHOM
CTPOCHUU TBCPABIX TCII, )KI/I,Z[KOCTeffi 1 1ra3os,;

noJib3oBaThess CU u NEPEBOANTh CAVMHUIIBI U3MCPCHUA (bmnqecmlx BCJIMYMH B KPATHBIC U TOJIbHBIC CAVHUIIBI;

BblnyCKHuK ROJIY4uUm 603MONCHOCMb HAYUUMbCA.!

WCIIONBh30BaTh 3HAHUS O CTPOEHWM BEIIECTBA B TIOBCEAHEBHOM JKM3HU Il oOecreueHus
0€30macHOCTH TMpH OOpalIeHHH ¢ MPUOOpaMU M TEXHUUYECKHUMH YCTPOMCTBAMH, JJII COXPAaHCHUS
3JI0pPOBbS U COOTIOICHUS HOPM DKOJIOTUUYECKOTO MMOBEACHHS B OKPY>KaIOIIEH cpeie;



pa3nuyaTth TPAaHUIBI TPUMEHUMOCTH (PU3MYECKMX 3aKOHOB, ITIOHUMATh BCEOOIIMIA XapakTep
dbyHIaMEHTANBHBIX (PU3UIECKUX 3aKOHOB;

npuémam rmomucka u GOpMyIUPOBKHU JOKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUUECKUX BHIBOJIOB
Ha OCHOBE SMITMPHYECKH YCTAaHOBIICHHBIX (DaKTOB;

Bzaumooeiicmeus men
Buvinycknux nayyumes:

OOBACHATH (hM3MUECKHE SBICHHS: MEXaHHYECKOE IBM)KEHHE, PABHOMEPHOE M HEpaBHOMEPHOE IBIDKCHHE,
MHEpLHs, BCEMUPHOE TATOTCHHE,

U3MEPSTh CKOPOCTh, MacCy, CHIIY, BEC, CHIIy TPEHHsI CKOJIBKEHHS, CUIIy TPSHUSI Ka4eHUsl, 00beM, IIOTHOCTD
Tella, PaBHOACHCTBYIOUIYIO JIBYX CHJI, ACHCTBYIOIINX HA TEJIO M HAMPABJICHHBIX B OJJHY U B IIPOTHUBOIIOJIOKHbBIC
CTOPOHBI;

BJIaZIETh HKCIIEPUMEHTAIBHBIMH METOIAMHU HCCIEAOBAHUS 3aBHCHMOCTH: IIPOWIEHHOTO HMyTH OT BPEMEHH,
YIUIMHEHUSI TIPYKUHBI OT MPHUIOKEHHON CHIIBI, CHIIBI TSDKECTH Tela OT €0 MAacChl, CHIIBI TPEHHS CKOJIBKCHUS
OT IUTOIIAIY COTTPUKOCHOBCHUS TEJl M CHJIBI, IPY>KUMAIOIIEH TEJI0 K MOBEPXHOCTH (HOPMAJIBHOTO JIABIICHNUS );
MOHMMATh CMBICIT OCHOBHBIX (DM3MYECKUX 3aKOHOB: 3aKOH BCEMUPHOT'O TATOTEHHUS, 3aKOH [ yKa;

BBITIOJIHATD PAcueThl PU HAXOXKICHUH: CKOPOCTH (CpeIHEi CKOPOCTH), MyTH, BPEMEHH, CHIIbI TSHKECTH, Beca
Tela, TUIOTHOCTHU Tella, 00beMa, MacChl, CHIbI YIIPYTrOCTH, PABHOJCHCTBYIONICH JABYX CHII, HAPABJICHHBIX 10
OJIHOH IPSIMOI;

HAaXOIHTh CBSA3b MEXKIY (PH3MIECKUMH BETMYMHAMH: CHJIOHN TSDKECTH M MacCoOM Tesla, CKOPOCTH CO BpEMEHEM H
IyTeM, IUIOTHOCTH TeJa C €ro Maccoi 1 00bEeMOM, CHUIION TSHKECTH M BECOM Tella;

MEPEBOUTH (DU3MUCCKUE BEIIMYMHBI U3 HecucTeMHbIX B CH 1 Ha000poT;

MIpOBOAUTL HU3MCPCHUA C TIOMOIIBIO AWHAMOMETpA, BECOB, BCTPCUAIOIIUXCA B HOBCC}IHCBHOﬁ KH3HU, H
cnoco0oB obecrieueHust 6€30MacCHOCTH P WX UCTIOJIb30BAHUY;

BblnyCKHuK nOIYy4YUm 603MONCHOCHb HAYUYUMBCAL!

HCIOJIb30BaTh 3HAHMS O B3aUMOJEWUCTBUM Te€l B IIOBCEAHEBHOW JKM3HM JJIsi OOECIEeUeHMs
0€30MacHOCTH TpU OOpaleHHH C MPUOOpaMH M TEXHUYECKUMHU YCTPONCTBAMHM, JUISI COXPAaHEHHS
3JI0pOBbsI U COOJIIOJICHUS HOPM 3KOJIOTHYECKOI'0 MOBEICHUS B OKpYXKaroleil cpere;

NPUBOANUTH TPHUMEPHl TMPAKTHUECKOTO WCIOIB30BaHMUS (U3NYECKUX 3HAHUH O MEXaHHYECKUX
SABIICHUSIX M (PU3MYECKHUX 3aKOHAX;

pa3nuyaTth TpaHUIBl NPUMEHUMOCTH (PU3MYECKMX 3aKOHOB, IOHUMATh BCEOOLIMH Xapakrep
(GyHIaMEHTaJIbHBIX 3aKOHOB M OTPAHUYEHHOCTh MCII0JIb30BAaHUS YACTHBIX 3aKOHOB,;

npuéMam roucka u GopMyJIMPOBKH J0KA3aTEIbCTB BbIIBUHYTBIX TUIIOTE3 U TEOPETUYECKUX BBIBOJIOB
Ha OCHOBE SMIIMPUYECKH YCTAaHOBJIEHHBIX (PaKTOB;

HaXO/JUTh AaJEKBAaTHYIO INPEMJIOKEHHON 3ajaue (U3MYECKYI0 MOJEeNb, pa3peliaTh MpodiieMy Ha
OCHOBE HMEIOIMXCS 3HAHUW 10 MEXaHUKE C HCIOJb30BaHMEM MAaTEMaTHYEeCKOro armrmapara,
OLIEHUBATh PEATHLHOCTD MOJYYSCHHOTO 3HaUeHHsI (Pr3MUecKol BEIMUMHBI.

Jlasnenue meepovix me, HcUOKOCHeEN U 2a306
Buvinycknux nayuyumes:

OOBSICHATH (hU3HMYECKUe SBICHUS: aTMOC()EpHOE AaBJICHUE, NAaBJICHHE >KUAKOCTEH, ra3oB M TBEPABIX Ted,
IUTaBaHUE TeJN, BO3AYXOIUIaBaHWE, PACIOJIOKEHHE YPOBHSA KHJIKOCTH B COOOLIAIOIIUXCS COCYZaXx,
CYIIECTBOBaHUE BO3AYITHOW 000IOYKH 3eMITIO; CIIOCOOBI YMEHBIICHHUS M YBEITMUCHHUS TaBIICHUS;

M3MeEpATH: aTMoc(hepHOe AaBJICHUE, aBICHHE )KUAKOCTH Ha THO M CTEHKH COCY/a, CHITy ApXUMe/a;

BJIaACTh OKCIICPUMCHTAJIbHBIMM METOJaMM HCCIICAOBAHUA 3aBUCUMOCTHU: CHJIbI ApXI/IMeHa oT o0beMa
BBITECHEHHOH TEIOM BOJFBI, YCHOBI/Iﬁ I1aBaHuA TEJIa B KHIAKOCTHU OT HeﬁCTBHH CHJIBI TS’)KECTH U CHIIbI
Apxumena;

MPUMEHSTh Ha TpaKTHKe: 3akoH [lackais, 3akoH Apxumena;

MOHUMATh TPHHIUIBI JIEHCTBHS OapoMeTpa-aHepouJia, MaHOMETpa, MOPIIHEBOTO >KHUIKOCTHOTO Hacoca,
THIPABIMYECKOTO Mpecca U crioco00B obecrieueHrst 6e30MacHOCTH MPY UX UCTIOIH30BAHNH;

BBINIOJIHATE PAaCUCThl [JIA HAXOXIACHUA: HAaBJICHUA, OABJICHUA XUAKOCTU HAa THO W CTCHKH COCYyJa, CHJIbI
ApXI/IMeZIa B COOTBETCTBHH C ITOCTABJIIEHHON 33}13‘161‘/’1 Ha OCHOBAHUH HCIIOJIb30BAHUA 3aKOHOB (1)I/I3I/IKI/I;

BblﬂyC‘KHI/lK NOJIYHUm 603MOHCHOCMb HAYHUUMbCA:

WCIOJIb30BaTh 3HAHUS O JABIIEHUU B IMOBCEJIHEBHOM KHU3HU AJis obOecriedeHusi 0e30MacHOCTU IpH
oOpalieHun ¢ MNpUOOpPaMH M TEXHUYECKUMH YCTPOWCTBAMH, Ui COXPAaHEHHUS 3/10pOBbS W
COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEICHUS B OKpY XKaroIlel cpeie;

MPUBOJIUTH PUMEPHI IPAKTHUECKOTO UCTOIb30BaHUS PU3NYECKUX 3HAHUN O JaBJICHUH;



pasnuyarh TpaHUIbBl NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHMMATh BCeOOUIMIl XxapakTep
(dbyHIIaMeHTaIbHBIX (PU3MUECKUX 3aKOHOB M OTPAaHUYEHHOCTh HCIOJIb30BAHUS YACTHBIX 3aKOHOB;
npuémam 1momucka 1 GOpMyIUpOBKU JOKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUUYECKUX BBHIBOJIOB
Ha OCHOBE SMITUPUYECKH YCTAHOBJIEHHBIX (PaKTOB;

HAXO/JUTh AJCKBAaTHYIO TNPEJIOKEHHON 3amaue (U3NYECKYI0 MOJENb, pa3pemaTrh MnpodiieMy Ha
OCHOBE MMEIOIINXCS 3HAHUH O TEIUIOBBIX SBJIEHUSIX C UCIIOJIb30BAHMEM MATEMATUYECKOIO ammapara
Y OLICHUBAThH PEAIbHOCTD MOJIYYEHHOTO 3HAYeHUS (PU3MUECKON BEIIMYUHBI.

Paboma u mowinocms. Inepzusn
Buinycxuux nayyumces:

OOBSCHITh (DU3WUCCKHE SBICHUSA. pAaBHOBECHE TeJl, NIPEBpaIleHHE OAHOTO BHAA MEXAHWYCCKOW SHEPIHH B
ApYTOi;

U3MCPATh: MCEXAaHUYCCKYIO pa60Ty, MOIIHOCTH, IIIICYHO CHJIbI, MOMCHT CHJIBI, KHI[, NMOTCHUHUAJIBHYIO U
KHHCTUYCCKYIO SHCPIULo,

BJIAACTh SKCHCPUMCHTAJILHBIMU MCTOJAaMH UCCIICAOBAHUA IIPU OMPEACICHUN COOTHOMICHUA CUII U IJICY, JJIA
PpaBHOBECH: pblUyara,

MMOHUMAaTh TIPUHITUI JCHCTBUSA phluara, OJIOKA, HAKIOHHOW TUIOCKOCTH M CIIOCOOOB OOCCICUCHHS
6630HaCHOCTI/I HpI/I HX HUCIIOJIB30BAHUU,

BBITIOJIHATH paC‘ICTLI IJII HAXOXIOCHUA: MEXaHUYECKON pa6OTBI, MOIITHOCTH, yCHOBI/IH paBHOBeCI/Iﬂ CHUJI Ha
pblyare, MOMEHTa CHJIbIL, K, KHHETUYECKON U NOTEHUUAIbHOU SHEPTUH;

Bbll’lyCKHuK ROJIY4Um 603MONCHOCMb HAYUUMbCA.!

UCIOJIb30BaTh 3HAHHMA O paboTeé U MOIINHOCTH B TIIOBCEAHEBHOW MKU3HU i1 OOECIEUEHMsI
0€30MacHOCTH TpU OOpaleHHH C MPUOOpaMH M TEXHUYECKUMHU YCTPONCTBAMHM, JUISI COXPAaHEHHS
3JI0pOBbsI U COOJIIOJICHUS HOPM 3KOJIOTHYECKOI'0 MOBEICHUS B OKpYXKaroleil cpere;

MPUBOANUTH MPUMEPHI MPAKTUYECKOTO MCIOIB30BaHUS (HPU3NYECKUX 3HAHUHM O paboTe W MOIIHOCTH;
UCIOJIb30BaHUS BO30OHOBIIIEMBIX HCTOUHUKOB SHEPIUU;

Pe3yabTaThl 0cBOeHHs Kypcea (usukn B 8 kiaacce:

JINYHOCTHBIE pe3yJIbTaThl:

chopMHpOBaHKE TTO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYaTbHBIX M TBOPUYECKUX CIIOCOOHOCTEH yUaIuxcs;
yOeXIECHHOCTh B BO3MOXKHOCTH TO3HAHUS TIPUPOJBI, B HEOOXOAMMOCTH pPa3yMHOTO HCIIOJIL30BAHUS
JNOCTYDKCHUA HAyKH W TEXHOJOTWH Ui JadbHEWIIEro pa3BUTHS 4YeJIOBEYECKOro OOIIEeCTBA, YBaXKCHHE K
TBOPIIAM HAYKH U TEXHUKHU, OTHOIICHHE K (DU3HMKE KaK 3JICMEHTY O0IIECUYEIIOBCUSCKON KYIbTYPHI;
CaMOCTOSITETIFHOCT B MPUOOPETEHUN HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUH;

MOTUBaAIUA O6pa3OBaTeHBHOI>'I ACATCIIBHOCTH IIKOJBbHUKOB Ha OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTI'O IMMOJAX0/14a,
(dopMHpoBaHUE LEHHOCTHBIX OTHOIICHWW JAPYr K JpPYyTy, YYHUTEN0, aBTOpaM OTKPBITHH u W300peTeHHH,
pe3ysibTaTaM 00y4YCHUSI.

MeTanpeaMeTHble pe3yJibTAThI:

OBJIa/ICHME HAaBBIKAMHU CAMOCTOATEILHOIO MPUOOPETEHUSI HOBBIX 3HAHMH, OpraHu3aliy yueOHOM JesITeNbHOCTH,
[TOCTAaHOBKHU LIEJIEH, TUIAHUPOBAHMS, CAMOKOHTPOJIS M OLEHKM pPE3yJNbTaTOB CBOEH AEATEIBHOCTH, YMEHHUAMHU
HpEABUAETh BO3SMOKHBIE PE3YJIbTaThl CBOUX JIEHCTBHIA;

MOHUMAaHHE Pa3IUIMA MEXAYy HCXONHBIMH (pakTaMM M THIOTE3aMU ISl UX OOBSACHEHHS, TEOPETHUYECKUMH
MOJICJIIMH M PEaJbHBIMH OOBEKTaMH, OBIIQJICHUE YHHUBEPCAIbHBIMU YYEOHBIMH JCHCTBHSIMU Ha TNPHUMEpax
TUNOTE3 Ui OOBSICHEHUS] M3BECTHBIX (DAKTOB M SKCIEPUMEHTAILHOW NPOBEPKH BBIABUTaeMbIX THIIOTES,
pa3pabOTKH TEOPETHIESCKUX MOJICIICH TTPOIIECCOB WITH SIBIICHHUIA;

(dbopMupoBaHUEe YMEHHH BOCIPHHHAMATH, IepepadarhiBaTh W MPENbSBIATh HHGOPMAIMIO B CIOBECHOM,
00pa3HO, CUMBOJIHMYECKON (opMax, aHAIM3UPOBaTh H IepepadaThiBaTh IMONYyYCHHYI0O HHOOpMAIHIO B
COOTBETCTBHH C MTOCTABJIEHHBIMU 33/1a4aMH, BBIAEIATH OCHOBHOE COJIEPKAHUE MPOUYUTAHHOTO TEKCTA, HAXOAUTh
B HEM OTBETEHI Ha ITOCTABJICHHBIC BOIIPOCKLI U U3JIaraThb €10,

npuoOpeTeHre OmbITa CaMOCTOSTEIBHOTO TOWCKA, aHaiu3a W oTOopa WHQOPMAIMH C HCIIOJB30BaHUEM
Pa3IMYHBIX UCTOYHUKOB M HOBBIX HHq)OpMaHHOHHBIX TEXHOJIOTHH I pE€HICHUA IMOCTABJIICHHBIX 3a1a4;
pa3BUTHE MOHOJIOTMYECKOH M JHaJOrMYeCKOH pedd, YMEHHUS BBIpaKaTb CBOM MBICIH W CIIOCOOHOCTH
BBHICIYIIMBaTh COOECEHHMKA, IMOHUMATh €ro TOYKY 3peHHs, NPU3HABAaTh MPAaBO JPYroro 4eloBeKa Ha WHOE
MHEHHE;

OCBOCHUE ITPHUEMOB HeﬁCTBHﬁ B HCCTAHAJAPTHBIX CUTYyalUAX, OBJIAACHUEC O3BPUCTUYCCKUMU METOJaMU PCIICHUA
po0em;



(l)OpMI/IpOBaHI/IC YMeHI/Iﬁ pa6OTaTI> B I'pynric ¢ BBIMMOJIHCHUCM PA3JINYHBIX COIIMAJIBHBIX peneﬁ, NpCACTaBIIATh U
OTCTauBaTh CBOU B3IJIAObI U Y6€)KZ[CHI/I$I, BCECTU JUCKYCCHUIO.

IIpenmeTHBIE pe3yabTaThI:

Tennoevie agnenusn
Buinycknux nayuumcsi:

OOBSCHATh (PM3WUECKHE SBICHUSA: KOHBEKIHMS, H3Iy4YeHHE, TETUIONPOBOTHOCTh, W3MEHEHHE BHYTpPEHHEH
SHEPrHM Tella B pe3ylbTare TeIUlonepeadyd WM paldoThl BHEIIHWX CHJI, WCMapeHrne (KOHACHCAIs) |
IIaBIIeHUE (OTBEpIEBaHKE) BEIIECTBA, OXJIAXK ICHHE KUAKOCTH TIPH MCIIAPSHUH, KUTICHHE, BHITTaJICHIE POCHL;
U3MEPSTh: TEMIIEPATYypPy, KOIMYECTBO TEIUIOTHI, YICIbHYIO TEIJIOEMKOCTh BEHIECTBA, YIEIBHYIO TCIUIOTY
IJIABJICHUS BEIIECTBA, BIAXKHOCTh BO3IYyXa;

BIIA/IETh KCIIEPUMEHTAIHHBIMI METOJIAMH HCCIIEOBAHHUS: 3aBUCHMOCTH OTHOCHTEIHHOW BIIQYKHOCTH BO3IyXa
OT JABJICHUS BOJISIHOTO Tapa, COAEpIKaIerocss B BO3AyXe MPH TaHHOW TeMIepaType; NaBJIeHHs HACHIIEHHOTO
BOJISTHOTO TIapa; OIIPEIeIeHNs YSIbHOM TeIUIOEMKOCTH BEIIeCTBa,;

MOHUMATh TMPUHIUIB ACHUCTBUS KOHJCHCAIMOHHOTO M BOJIOCHOTO THUTPOMETPOB, MCUXPOMETPA, IBUTATEIS
BHYTPEHHETO CrOpaHUsl, MapOBOM TYPOUHEI M CIIOCOOOB OOecTieueHUs 0€30IIaCHOCTH IIPU UX UCTIOL30BaHUH;
MIOHUMATh CMBICJIA 3aKOHA COXPAaHEHMs W MPEBPAIICHUS SHEPTrUM B MEXAHWYECKHUX M TEIJIOBBIX MpoIleccax U
YMEHUE MPUMEHSITH €T0 Ha MPAKTHUKE;

BEITIONHATh PAcUeThl U HAXOXKIIEHUS: YJEIbHON TEIUIOEMKOCTH, KOJIMYECTBAa TETUIOTHI, HEOOXOIUMOTO IS
HarpeBaHus Tella WM BBIIEISIEMOTO UM IPH OXJIAXKICHUH, YICIHHOW TEIJIOTH CTOPAaHUS TOIUINBA, YACITHHON
TEIUIOTHI IUIABJICHUS, BJIAKHOCTH BO3JyXa, YJCIbHOW TEIUIOTHI MapooOpa3oBaHuss M koHaeHcanuu, KITJI
TEIUIOBOTO JBUTATEIIS;

BblnyCKHuK noOIYy4Yum 603MONHCHOCMb HAYUYUMBCA!

HCII0JIb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSX B MIOBCEAHEBHOMN XKU3HU Ui 0OecredeHus 0€301acHOCTH
npu oOpallleHud ¢ NpubopaMH M TEXHUYECKMMH YCTPOWCTBaMH, Ui COXPAaHEHUS 3/10pOBbi U
COOJIFOJICHUSI HOPM SKOJIOTMYECKOTO TIOBEICHUS B OKpYXKaWLIeH cpene; MNPUBOAUTH IMPUMEPHI
HKOJIOTUYECKUX TIOCHEACTBUN paboThl jaBurareneid BHyTpeHHero cropanus ([IBC), TemmoBeix u
THJIPOAJIEKTPOCTAHLIUH;

MIPUBOJUTH IPUMEPHI IPAKTUUECKOTO UCIOIb30BaHU (PU3NUECKUX 3HAHUN O TEIJIOBBIX SBJICHUSX;
pa3nuyarh TpaHMUIbl [PUMEHUMOCTH (PU3MYECKMX 3aKOHOB, IIOHMMAaTh BCEOOIIMH XapakTep
(byHIaMEHTAIBHBIX (PU3MYECKMX 3aKOHOB (3aKOH COXPAaHEHHs PHEPTUU B TEIIOBBIX IPOLECCax) U
OTrPaHUYEHHOCTD UCIOJIBb30BaHNUS YACTHBIX 3aKOHOB;

npuéMamM Moucka U (GOpMyIHPOBKHU J0KA3aTEIbCTB BBIIBUHYTHIX TMIIOTE3 U TEOPETUUYECKUX BBIBOJIOB
Ha OCHOBE SMIMPUYECKH YCTAaHOBJIEHHBIX ()aKTOB;

HaXO/UTh a/IEKBATHYIO MPEATIOKEHHOM 3a/1aue PU3NUECKyI0 MOJEIb, pa3peiaTh npodieMy Ha OCHOBE
UMEIOIUXCA 3HAHUM O TEIUIOBBIX SIBJIEHUSAX C MCIOJIb30BAaHMEM MATEMAaTHMUYECKOTO ammapara u
OLIEHHUBATh PEAIbHOCTD MTOJIyYEHHOTO 3HAaUeHUS (PU3NUECKON BEITMUUHBI.

Dnexkmpuueckue sgnenun
Buinyckuux nayyumces:

O6BHCHHTL (i)H?;I/I'—ICCKI/Ie SABJICHUA: DJICKTpU3alud TECJI, HArp€BaHUC IIPOBOAHUKOB JJICKTPUUCCKUM TOKOM,
BHCKTpI/I‘IeCKI/Iﬁ TOK B MCTa/UIax, OJCKTPUYCCKUC MABJICHHA C TMO3UIOHWU CTPOCHHUA aToma, ):[eﬁCTBHSI
ANEKTPHUYECKOTO TOKA,

HU3MEPATh: CHIY JJIEKTPHYECKOTO TOKA, JJCKTPHUCCKOE HANpPSDKEHHE, DIICKTPUYCCKUH 3apsif, DJIEKTPHUYECKOE
COTPOTHBIICHUE;

BJIAACTh OKCHCPUMECHTAJILHBIMU METOJaMH HUCCIICAOBAHUA 3aBUCHUMOCTH: CHJIBI TOKa Ha Y4YaCTKE LCIHU OT
QJICKTPUYCCKOI'0 HAIIPsOKCHUA, OJICKTPUYCCKOTrO COIPOTUBIICHUA IIPOBOJHHWKA OT €ro MJJIWHBI, ILUIOIIaJan
IIOMEPEYHOI0 CCUYCHUA U MaTc€pualia,

MOHUMATh CMBIC]T OCHOBHBIX (DM3MUYECKHMX 3aKOHOB M YMEHHE MPUMEHSTh UX Ha MPAKTUKE: 3aKOH COXPAHCHHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH OMa Jilst yyacTka 1ienu, 3akoH Jixoyrs—IJlenna;

MOHUMATh TPHHIMUIBI JCHCTBUS DIIEKTPOCKOMA, 3JICKTPOMETPA, T'ajJbBAHUYECCKOTO 3JEMEHTA, aKKyMYJSTOpa,
(doHapuka, peoctara, KOHACHCATOPA, JIAMITbI HAKAIMBAHUS W CIOCOOOB oOecreyeHus: 0E30MacHOCTH MPH HUX
HCIIOIb30BAHMNH;

BBIMOJTHATh PACYCThI JIJISI HAXOXKACHUS: CHIIBI TOKA, HAMPSHKCHUS, CONMPOTHUBIICHUS TMPH MapajUIeIbHOM U
MOCJICTIOBATEILHOM COCTHUHEHHH MPOBOJHUKOB, Y/ACIBHOTO COMPOTUBIICHUS MPOBOHHUKA, pabOTHI M MOIIIHOCTH
3NIEKTPUYECKOTO TOKA, KOJMYECTBA TEIUIOTHI, BHIACIACMOrO MPOBOJHUKOM C TOKOM, €MKOCTH KOHJICHCATOPA,
pabOThI IMEKTPUUECKOTO MOJISE KOHAEHCATOPA, SHEPTHH KOHIEHCATOPA;

Bbll’lyCKHuK ROJIYy4uUm 603MONCHOCMb HAYUUMbCA.!



WCIOJIb30BaTh 3HAHUS 00 DIEKTPUYECKHX SBJICHUSX B TOBCETHEBHOM JKHU3HU g ObOecreyeHus
0e30MacHOCTH MpU OOpalieHUH ¢ NpuOopaMu U TEXHUYECKHMMH YCTPOWCTBAMH, Ui COXpaHEHUs
3JI0pOBbS U COOTIOICHUS HOPM DKOJIOTUYECKOTO MMOBECHHS B OKPY>KaIOIIEH cpeie;

MPUBOJUTL MPHUMEPHl MPAKTUYECKOTO MCMOIb30BaHUS (U3MUECKUX 3HAHUH O AJIEKTPUYECKUX
SIBJICHUAX

pa3nuyarth TpaHUIBl MPUMEHUMOCTH (PHU3UYECKMX 3aKOHOB, IIOHMMAaTh BCEOOIIMH XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHMsI JJEKTPUUECKOTO 3apsifa) U OrpaHUYEHHOCTh
KCIIO0JIb30BaHUSI YACTHBIX 3aKOHOB (3akoH OMa JiIs yyacTka uenu, 3akoH Jxoyns—IJlenna u np.);
npuéMaM MOCTPOoeHUs] GU3NYECKUX MOJeNeH, oucKa U (POpMYITHPOBKU JOKA3aTENbCTB BBIIBUHYTHIX
TUIOTE3 U TEOPETUUECKUX BHIBOJOB Ha OCHOBE SMIIMPUYECKH YCTAHOBICHHBIX (PAKTOB;

HAXO/UTh a/ICKBATHYIO MPEAJIOKEHHOM 3a/1a4e (PU3NUECKYI0 MOJEIb, pa3pemarb npooieMy Ha OCHOBE
HNMCHOIIIUXCA 3HAHUN 06 QJICKTPOMArouTHBIX ABJICHHUAX C HCIOJB30BAHUEM MATCMATHUYCCKOI'O
anmnapara ¥ OIEeHUBATh PEabHOCTh MOJYyYEHHOT0 3HaUCHUS! (PU3NYECKON BETUUUHBI.

3J1ekmpwnaznumnbte A6JIEHUA

OOBSACHATh (DU3MUYCCKUE SIBJICHHUS: HaMarHMYCHHOCTh JKelie3a W CTaliM, B3aUMOJICHCTBHE MAarHUTOB,
B3aUMOJICUCTBHUE MPOBOJHUKA C TOKOM M MAarHUTHOM CTPENKH, ACHCTBHE MArHUTHOTO IOJISI HA MPOBOJHUK C
TOKOM;

BIIQ/IETh JKCIIEPUMEHTAIHHBIMH METOJAaMH HWCCIIEJOBaHUS 3aBHCHMOCTH MAarHUTHOTO JEWCTBUS KATYIIKH OT
CHJIbI TOKA B LIETIH;

Bbll’lyCKHMK nOJIy4um 603MONCHOCMb HAYUUMbCA.!

HCIOJIb30BaTh 3HAaHUSA 00 3JIEKTPOMArHUTHBIX SIBJICHUSX B IOBCEAHEBHOW KHU3HU A o0ecredyeHus
0e30MacHOCTH TpU OOpalleHHuH C NpUOOpaMu U TEXHUYECKHMMH YCTPOWCTBAMH, Ui COXpaHEHUs
3II0OPOBBSI U COOITIOJICHHUS HOPM SKOJIOTUYECKOTO TOBEICHUS B OKPYXKAIOIIEH cpere;

MPUBOJUTH MPUMEPHI MPAKTUYECKOTO MCIONb30BaHMs (U3MUECKUX 3HAHUNU O SJIEKTPOMArHUTHBIX
SIBJICHUSIX;

pa3nuyarh TpaHMUIbl [PUMEHUMOCTH (U3MYECKMX 3aKOHOB, IIOHMMAaTh BCEOOIIMH XapakTep
(GyHIaAMEHTAIIBHBIX 3aKOHOB (3aKOH COXpPAaHEHHS OJIIEKTPHUYECKOTO 3apsiia) W OrpaHUYEHHOCTh
WCIIO0JIb30BAaHUSI YaCTHBIX 3aKOHOB;

npuéMam MOCTPOCHUST (PU3NIECKUX MOJIEIEH, TOUCKa U (POPMYIMPOBKH JJOKA3aTEIbCTB BBIIBUHYTHIX
TUIOTE3 U TEOPETUUECKUX BBIBOJOB Ha OCHOBE SMIIMPUYECKH YCTAHOBJICHHBIX (PAKTOB;

HaXO/UTh a/IEKBATHYIO MPEATIOKEHHON 3a1aue PU3NUECKyI0 MOJIeNb, pa3pemaTh Npo0ieMy Ha OCHOBE
UMEIOIINXCS 3HAHUH 00 DSJIEKTPOMATHUTHBIX SBIEHUSX C HCIOJb30BAaHUEM MaTeMaTHYEeCKOIro
anmapara ¥ OLE€HUBATh PealbHOCTh MOJYyYEHHOrO 3HaUeHUs! GPU3NYECKON BETUUUHBI.

Ceemoevie senenus

Buinyckuux nayuumesi:

OOBACHATh (DU3MUECKUE SIBJICHUS: MPSMOJUHEHHOE PacpOCTPAHCHUE CBETa, 00pa30BaHUE TECHU W IMOITYTCHH,
OTpakKeHHUE U MPETIOMIIEHUE CBETA;

H3MEPATH POKYCHOE PACCTOSTHUE COOMPAFOIEH JTHMH3BI, ONTHUECKYIO CHITY JIMH3BI;

BJIaACTh OJOKCHECPUMCEHTAJILHBIMU METOJaMU HCCICAOBaHUA 3aBUCUMOCTU! 1/13o6pa>1<eH1/I${ OT PpacCIIOJIOKCHUA
JIaMIIbl Ha PA3JIMYHBIX PACCTOAHUAX OT JIMH3BI, YIJIa OTPaXXCHUA OT yIJjla MMaACHHA CBETA Ha 3€PKaAJIO;

MPUMEHATh (PU3NYECKHe 3aKOHBI Ha TMPAKTHKE: 3aKOH OTPaKEHUS CBETAa, 3aKOH MPEJIOMIICHUS CBETa, 3aKOH
MPSIMOJIMHEMHOT'O PaCIpOCTPAHEHUS CBETA;

paznuuath (DOKYC JIMH3BI, MHUMBIM (OKYC M (POKYCHOE PACCTOSHHUE JIMH3BI, ONTHYECKYIO CHITy JIMH3BI U
ONTUYECKYI0 OCh JIMH3BI, COOMPAIONIYI0 U PACCEHBAOIIYIO JIMH3BI, N300paKeHUs, JlaBaeMble COOUparoneil u
pacceuBaroNieil JIMH30M;

Bbl}’lyCKHMK NOJYHYUmM 603MONCHOCHb HAYUUMbCA!

HCIOJIb30BaTh 3HAHMSI O CBETOBBIX SIBJIEHUSAX B MOBCEIHEBHOM XKM3HU AJIsl 0OecrieueHus: 6€30macHOCTH
npu oOpalieHud ¢ MpuOopaMU M TEXHUYECKHMMH YCTPOMCTBAMH, IJII COXpPAaHEHHUS 3/I0pOBb HU
COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKaroIlel cpee;

MPUBOJIUTH MPUMEPHI IPAKTUYECKOTO UCIIOIb30BaHUS PU3NYECKIX 3HAHUN O CBETOBBIX SIBJICHMSIX;
pa3nuyaTh TpaHHUIbBl NPUMEHUMOCTH (QHU3UYECKMX 3aKOHOB, IIOHMMAaTh BCEOOIIMH XapakTep
(yHITaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHMsI DJJEKTPUUECKOTro 3apsifia) U OrpaHUYEHHOCTh
HCIIOJIb30BAaHUs YaCTHBIX 3aKOHOB;

npuéMaM MOCTPOeHUsT GU3NYECKUX MOJeleH, oucka U (pOpMYIHPOBKU JOKA3aTE€IbCTB BBIIBUHYTHIX
TUIIOTE3 U TEOPETUYECKUX BBIBOJIOB HA OCHOBE AMIIUPHUECKU YCTAaHOBIICHHBIX (DAKTOB;



HAXOJUTh a/IEKBAaTHYIO MPEAJIOKEHHOH 3aaue (pU3NUYecKyl0 MOJIelb, pa3pelaTs MpodieMy Ha OCHOBE
UMEIOIUXCS 3HAHUM 00 JJIGKTPOMArHUTHBIX SIBJICHHUSX C HCIOJIB30BAHUEM MAaTEMaTHYECKOTO
anmapara ¥ Ol[eHUBATh PEaIbHOCTh MOJTYYEHHOTO 3HaYCHUs (PU3NUECKON BETHUUHBI.

Pe3yabTaThl 0OcBOCHMA Kypca Gu3NKH B 9 Kiaacce:

JIM4YHOCTHBIE pe3yjabTaThbl:

copMHupOBaHKE MTO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH yJaluxcs;
yOeKIEHHOCTh B BO3MOKHOCTH TIIO3HAHHMS TIPHPOABI, B HEOOXOAMMOCTH pa3syMHOTO HCIOJb30BAHUS
JIOCTI)KEHHH HAyKM W TEXHOJOTWH Ui JajdbHEHIIEro pa3BUTHS YeJIOBEYECKOro OOIIeCTBa, YBaKCHHE K
TBOpLIAM HaYKU M TEXHUKH, OTHOLICHUE K (PU3HKE KaK 3JIEMEHTY OOIIEUETOBEUECKON KYIbTYPBI;
CaMOCTOSITEIEHOCTD B IPHOOPETEHNH HOBBIX 3HAHUH U MPAKTHYECKUX YMEHUIA;

MOTHBAIHS 00pa30BaTEIbHON IESITEIFHOCTH IIKOJIEHIKOB HA OCHOBE JINYHOCTHO OPUEHTUPOBAHHOTO TOIXO0/1A;
(dbopMupoBaHHE IEHHOCTHBIX OTHOWICHWH APYr K IpYyTry, YYHUTENIO, aBTOpPaM OTKPBITHH WM H300peTeHU,
pe3ynbraTtamM 00y4YeHHUS.

MeTtanpenMeTHble pe3yJabTaThI:

OBJIaJICHNE HAaBBIKAMH CAMOCTOSATEILHOIO MPUOOPETEHUST HOBBIX 3HAHUH, OpraHu3alliy yueOHOM JesITebHOCTH,
MOCTAaHOBKHU IIeJIeH, TIAHMPOBAHMsI, CAMOKOHTPOJISI U OLCHKH PE3YJNbTaTOB CBOEH NESATEIHHOCTH, YMEHUSIMHU
MpeIBUIETh BO3MOXHBIE PE3YJIbTAThl CBOMX JIEHCTBUH;

MIOHUMAaHHE PAa3IUIMA MEXAY HUCXOAHBIMU (akTaMH W TUIOTE3aMU ISl UX OOBSICHEHMS, TEOPETHUUECCKUMHU
MOJIEJIIMH M PEaJbHBIMH OOBEKTaMH, OBJAJCHHE YHUBEPCAIbHBIMU Y4YeOHBIMHM ACHUCTBHSMU Ha INpPHUMEpax
THUIIOTE3 JIA O6’LHCH€HI/I$I HN3BECTHBIX (baKTOB u 3KCHCpI/IM€HTaI[I)HOI71 MMPOBCPKU BbIABUIa€MBIX THUIIOTE3,
pa3pabOTKU TEOPETUUCSCKHUX MOJICIICH MPOIIECCOB HITU SIBJICHUM;

¢opMHupoBaHHEe YMEHMH BOCIPHHUMATh, IepepadaThiBaTh W MNPEObABIATh HH(GOPMALMIO B CIOBECHOH,
o0pa3HOW, CHMBOJIMYECKOH (opmax, aHAIM3UPOBAaTh W TIepepadaThiBaTh IONyYeHHYIO WH(POPMAINIO B
COOTBETCTBHH C TIOCTABJICHHBIMH 3a/1a4aMH, BBIICIISITh OCHOBHOE COJICPKAHNE POYMTAHHOTO TEKCTa, HAXOAUTh
B HEM OTBCTHI Ha ITOCTABJICHHBIC BOIIPOCHI U U3JIaraThb €10,

npuoOpeTeHNe OMbITa CaMOCTOSTEIBHOIO IIOMCKAa, aHajdu3a M oTOOpa MH(OpManmUM C HUCIOJIb30BaHUEM
Pa3NUYHBIX KICTOYHUKOB M HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH AJIS peIeHHs IOCTaBJICHHBIX 3a/1a4;
pa3BUTHE MOHOJOTMYECKOH M JHMaJOrM4YeCKOH pedn, YMEHHUS BBIpaKaTb CBOM MBICIM W CIIOCOOHOCTH
BBICIYIINBaTh COOECEIHMKA, MOHMMAaTh €ro TOYKY 3pPEHHs, NMPH3HABATh IMPAaBO APYroro 4eslioBeKa Ha HHOE
MHEHHUE;

OCBOCHUC ITPHUECMOB ILGI\/'ICTBI/II\/‘I B HCCTAHOJAPTHBIX CUTYyallUAX, OBJIAACHUC 3BPUCTUYCCKUMU MCTOJaMU PCIICHUA
pooJIeM;

(opMHpOBaHUE YyMEHHH pabOTaTh B TPYIIE C BHIIOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX PEleH, MPpeaCTaBiIsATh U
OTCTaMBaTh CBOM B3IJIAbI M yOSIKIEHNUS, BECTH JUCKYCCHIO.

IIpenMeTHBIE pe3yabTaThI:

3axonwl é3aumooeiicmeus u O8UIHCEHUA meJl
Buinyckuux nayuumesi:

OIUCHIBATh U OOBICHATH (PU3MUECKUE SBICHMS: MOCTYNATEeNbHOE JBWKEHHME, CMEHA JHSI U HOYM Ha
3emiie, cBOOOAHOE MaJIeHUE TeJl, HEBECOMOCTb, JABMKEHUE MO0 OKPYKHOCTH C OCTOSIHHOM MO MOAYJIIO
CKOPOCTBIO;

JaBaTh  OMNpPENCNICHUs/ONUCAHUA  (U3UYECKUX  IOHATHI: OTHOCHUTEIIBHOCTb  JIBUJKEHH,
TEOLEHTPUUYECKAss M TEIUOLCHTPUYECKAass CUCTEMBI MHpa; [mepBas KOCMHYECKas CKOPOCTB],
pEaKTUBHOE JIBU)KEHUE; (PU3MUECKUX MOJIENel: MaTepralibHas TOYKa, CUCTEMa OTCYETa; (PU3HUECKUX
BEIIMYUH: IIEpEMELICHUE, CKOPOCTb PAaBHOMEPHOIO IMPSAMOJIMHEMHOIO JBW)KCHHMS, MIHOBEHHAs
CKOPOCTb M YCKOPEHHME TIPH PABHOYCKOPEHHOM IMPSAMOJIMHEMHOM JIBH)KEHUH, CKOPOCTh M
LIEHTPOCTPEMHUTEIILHOE YCKOPEHHUE IIPU PABHOMEPHOM JBUKEHUU TeJa 110 OKPYKHOCTH, UMITYJIbC;
MTOHUMATh CMBICJIa OCHOBHBIX (PU3UYECKHX 3aKOHOB: 3aKOHbI HpI0TOHA, 3aKOH BCEMHPHOTO TATOTEHHUS,
3aKOH COXPaHEHUs UMITYJIbCA, 3aKOH COXPAHEHUs YHEPTUH U YMEHUE IPUMEHSATh UX HA IPAKTHUKE;
[IPUBOJUTH IIPUMEPBI TEXHUYECKUX YCTPOMCTB M JKUBBIX OpPraHM3MOB, B OCHOBE IIE€PEMEILECHUS
KOTOPBIX JIEKUT TMPHUHIMI PEAKTUBHOIO JIBWXKEHHS; 3HAHWE U YMEHHE OOBSCHATH YCTPOWCTBO U
JENCTBHE KOCMUUECKUX PAKET-HOCUTENIEH;

M3MEPSTh: MTHOBEHHYIO CKOPOCTh M YCKOPEHHUE IIPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JBHUKEHUH,
LIEHTPOCTPEMHUTEIILHOE YCKOPEHHE ITPU PABHOMEPHOM JIBU>KEHHH 110 OKPY’KHOCTH;

Bbll’lyCKHMK nOJIy4um 603MONCHOCMb HAYUUMbCA.!



WCIOJIb30BaTh 3HAHUS O B3aMMOJCHCTBUM U JBUKEHUU TeJl B IOBCETHEBHOM KHU3HU ISl 00ecreueHus
0e30MacHOCTH MpU OOpalieHUH ¢ NpuOopaMu U TEXHUYECKHMMH YCTPOWCTBAMH, Ui COXpaHEHUs
3JI0POBbSI U COOJIIOJICHUS HOPM KOJIOTUYECKOT0 TIOBEICHUS B OKpYXKAroIlel cpere;

MIPUBOJUTH MPUMEPHI NMPAKTHYECKOT0 HMCIOJIB30BAHMS 3HAHUK O B3aUMOJCHCTBUU U JIBMOKEHHM TEI;
MCIOJIb30BaHUSI BO30OHOBIISIEMBIX UCTOYHUKOB SHEPTUH; IKOJOTUIESCKUX TOCICICTBUN MCCIIEAOBAHUS
KOCMHMYECKOT0 MPOCTPAHCTBA;

pa3nuyarth TPaHWIBl MPUMEHUMOCTH (PHU3UYECKMX 3aKOHOB, IOHMMATh BCEOOIIMI XapakTep
(yHIIaMEHTAJIBHBIX 3aKOHOB ¥ OIPaHUYCHHOCTH MCIIOJIb30BAHMS YACTHBIX 3aKOHOB;

npuémMamM Moucka u (GOpPMyYIUPOBKHU J0KA3aTEIbCTB BBIIBUHYTHIX TMIIOTE3 U TEOPETUUYECKUX BBHIBOJIOB
Ha OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (PaKTOB;

HAXO/UTh a/ICKBATHYIO MPEAJIOKEHHOM 3a/1a4e (PU3NUECKYI0 MOJEIb, pa3pemarb npooieMy Ha OCHOBE
MMEIOIINXCS 3HAHUM O B3aUMOJICMCTBUU U JABUKEHUU TEN C MCIOJb30BAaHUEM MAaTeMaTH4YECKOTO
anmnapara, OleHUBATh PealbHOCTh MOJYYEHHOTO 3HaUYEHUS! (PU3NYECKON BEIIUYUHBI.

Mexanuueckue Konebanus u 601Hbsl. 36yK
Buinycxuux nayyumces:

OMHCHIBATh U OOBSACHATh (DU3MYECKHE SIBJICHUS: KOJEOAHHWS MATeMaTUYECKOTO M TPYKHMHHOTO
MasTHUKOB, PE30HAHC (B TOM 4YHCIIC 3BYKOBOM), MEXaHWYECKHE BOJIHBI, JUIMHA BOJIHBI, OTPaKCHUE
3BYKa, 9X0;

JaBaTh ONpEICIICHUS (U3NYSCKUX TOHATHIA: CBOOOJHBIE KojecOaHuUs, KoiiebareiapbHas CHCTEMA,
MAasITHUK, 3aTyXarolue KoieOaHus, BHIHYKICHHbIC KOIeOaHus, 3BYK U YCIIOBHS €r0 pacIpOCTpaHEHUs;
(Gu3MYECKUX BEJIMYUH: AaMIUTUTyJa, IIEPUOJI W YacToTa KojeOaHud, COOCTBEHHas YacToTa
KoJe0aTeNbHON CUCTEMBI, BBICOTA, [TeMOp ]|, TPOMKOCTh 3BYKa, CKOPOCTh 3BYKa; (PU3UUYECKUX MOJEIICH:
[rapmoHMueckue KoseOaHus |, MaTeMaTUYECKU MasiTHUK;

BIIQJIETh OKCIEPUMEHTAIbHBIMA METOJAMH HCCJIEIOBAaHUS 3aBUCHMOCTH IE€pHOJa M YacTOTHI
Koje0aHui MasiTHUKA OT JJIMHBI €T0 HUTH.

Bbll’lyCKHuK nOIY4Um 603MONCHOCHb HAYUYUMBCAL!

UCIOJIb30BaTh 3HAHMS O MEXaHMYECKUX KOJIeOaHUSX M BOJHAX B IOBCEIHEBHON KU3HU s
obecrnieueHrs 0O€30MACHOCTH MPH OOpalIeHHH ¢ NpUOOpaMu M TEXHHUUYECKUMH YCTPOWCTBAMH, IS
COXPAaHEHHUS 3/I0pPOBbs U COOJIIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBECHUS B OKPY’KaIOILEH Cpe/Ie;
MPUBOJIUTH IPUMEPHI MTPAKTUUECKOTO UCIOIB30BaHUS 3HAHUN 0 MEXaHUYECKHX KOJIeOaHUsAX M BOJTHAX;
WCIOJIb30BaHUsI BO30OHOBIISIEMBIX UCTOYHUKOB SHEPTUU; SKOJOTUUECKUX TMOCIEICTBUN HCCIeI0BaHuUs
KOCMHUYECKOT0 ITPOCTPAHCTBA;

pa3nuyaTh TPaHHIBl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep
(yHIaMEHTAJIBHBIX 3aKOHOB ¥ OIPaHUYCHHOCTH HCITOJIb30BAHMS YACTHBIX 3aKOHOB;

npuéMamM MoucKa U (HPOPMYIUPOBKHU J0KA3ATENBCTB BBIIBUHYTHIX THIIOTE3 U TEOPETHUUECKUX BBIBOJIOB
Ha OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (PAKTOB;

HaXOJUTh a/IEKBAaTHYIO NMPEAJIOKEHHON 3ajaue (PU3NUYEeCKy0 MOJIElb, pa3pelaTs MpodieMy Ha OCHOBE
UMEIOIUXCS 3HAHUH O MEXaHWYECKUX KOJCOaHUSX M BOJIHAX C WCIOJIH30BAHUEM MaTEMaTHYECKOTO
amnmapara, OleHUBaTh peajbHOCTh MOMYYEHHOTO 3HaUeHUS (PU3MUECKOI BEINYNHBI.

dnekmpomazrnummuoe none
Buinyckuux nayuumcs:

OMHUCBHIBATh W  OOBACHATH (U3MYECKHE  SBJICHHS/TIPOLIECCHI:  AIEKTPOMArHUTHAS —~ WHIYKIIHS,
CaMOWHIYKIUA, PEIOMIICHHE CBETa, AUCIEPCUs CBETA, MOTJIONIEHUE U HCITYCKaHHWE CBETa aTOMaMH,
BO3HUKHOBEHME JIMHENYATHIX CIEKTPOB UCITYCKAHMS U MTOTJIOLICHUS;

JaBaTh OMNpEACNICHUs/ONMUCaHusl (U3UYECKUX TIOHSITHH: MarHUTHOE TI0J€, JWHUM MAarHUTHON
WHAYKIMW, OJHOPOAHOE W HEOJHOPOJHOE MArHWTHOE TI0JIe, MAarHUTHBIM IOTOK, MEPEMEHHBIN
JJIEKTPUYECKUM TOK, 3JIEKTPOMAarHUTHOE IIOJIE, DJEKTPOMArHUTHBIE BOJHBI, JJIEKTPOMArHUTHBIE
KoJieOaHusl, pPaANOCBSI3b, BUIAUMBIM CBET; (PU3NUECKHX BEIMYMH: MarHUTHAs  WHIYKIUSA,
WHIYKTUBHOCTh, TIEPUOJ, 4YacTOTa M AaMIUIUTyJa OJJIEKTPOMArHUTHBIX KojeOaHui, ToKa3aTenu
MPETOMJIEHUS CBETA;

MIPUMEHSATH 3aKOH MPEJIOMJICHUSI CBETA U NMPaBUIIO JIeHI1a, KBAHTOBBIX NIOCTYJIaTOB bopa;

BblnyCKHuK ROJIYy4uUm 603MONCHOCMb HAYUUMbCA.



UCIOJIb30BaTh 3HAHHUS OO0 3JEKTPOMAarHUTHOM IIOJI€ B TIOBCEIHEBHOM KHU3HU Ui oOecredeHus
0e30MacHOCTH MpU OOpalieHUH ¢ NpuOopaMu U TEXHUYECKHMMH YCTPOWCTBAMH, Ui COXpaHEHUs
3JI0POBBS U COOTIOICHUS HOPM DKOJIOTHYECKOTO TMOBEJICHHS B OKPYKAIOIIEH CpeIe;

MPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUM 00 3JIEKTPOMAarHUTHOM
I10JIE;

pa3nuyarth TpaHUIBl MPUMEHUMOCTH (PHU3UYECKMX 3aKOHOB, IIOHMMAaTh BCEOOIIMH XapakTep
(yHIIlaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHUS »JJIEKTPUUYECKOTO 3apsijia) M OrpaHUYEHHOCTb
WCIIO0JIb30BaHUSI YACTHBIX 3aKOHOB;

npuéMamM MOCTPOeHUs PU3NYECKUX MOJeNeH, MoucKa U (POPMYITHPOBKU JOKA3aTEIbCTB BBIIBUHYTHIX
TUIOTE3 U TEOPETUUECKUX BHIBOJOB Ha OCHOBE SMIIMPUYECKH YCTAHOBICHHBIX (PAKTOB;

HaXOJUTh aJICKBATHYIO MPEJIOKEHHON 3a1aue GU3nIecKyro MOJIeNb, pa3peniath mpodaeMy Ha OCHOBE
UMEIOIIUXCS 3HAHUI 00 AJIEKTPOMArHUTHOM TIOJIE C MCIOJB30BAaHMEM MAaTEMATHUYECKOTO armapara u
OLICHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BETHUUHBL.

Cmpoenue amoma u amomHozo a0pa
Buinyckuux nayuumcsi:

OIMCBHIBATh U OOBACHITH (DU3NUECKUE ABICHUS: PAANOAKTUBHOCTh, HOHU3UPYIOIIUE N3Ty4CHUS;

JaBaTh OMpPEEIICHUS/OMUCAaHUS (PU3NICCKUX TOHATHI: PaJHOaKTUBHOCTH, alb(a-, 0eTa- ¥ raMMa-4acTHIIb;
(m3nyeckux Mopenei: Mojenn CcTpoeHus artomoB, mpeminoxeHHble J[. Tomconom m D. Pesepdopmom;
MIPOTOHHOHEUTPOHHASI MOJIENIb aTOMHOT'O S1pa, MOAEIh IpoLecca IEJICHHU siipa aToMa ypaHa; (pU3HYECKHX
BCJIMYMH: TIIOITIOMICHHAA [J03a UW3JIYUCHUA, KO3(1)(1)I/IHI/IGHT KaueCTBa, OKBHBAJICHTHasd J03a, IICEpHUO/
noJypacmnana;

MPUBOIUTH NPUMEPHI U OOBICHATH YCTPOWCTBO M MPUHLUI NEHCTBUS TEXHUUYECKHX YCTPOWCTB M YCTAHOBOK:
cueTuuK ['elirepa, kamepa BuibcoHa, my3bIpbKOBasi KaMepa, sIACPHBIM PEakTop Ha MEJICHHBIX HEUTPOHAX;
HU3MEPATH: MOIMHOCTDH A03bI PAANOAKTUBHOI'O U3JTYUYCHUA OBITOBBIM JO3UMETPOM;

IIPUMEHSTh: 3aKOH COXPAaHEHUsI MacCOBOI'0 YUCIIA, 3aKOH COXPAHEHU 3aps/a, 3aKOH PaJli0aKTUBHOIO pacnaja,
MIPaBUJIO CMEIIECHHUS;

BJIAACTh JSKCHNCPHUMCHTAJIBHBIMHU MCTOAaMU HCCICAOBAHUA B MNPOLUECCE H3IYUYCHUA 3aBUCUMOCTU MOIIHOCTH
W3ITy4eHHs IPOIYKTOB paclaja pajoHa OT BpeMEHHU;

BblnyCKHuK NOY4Um 8603MOIAHCHOCMb HAYUUMBCA.
® MHCIIOJIb30BaTh ITOJIYUCHHBIC 3HAHUA B HOBCCI[HGBHOﬁ JKHU3HU IIPpH O6paH_ICHI/II/I C an60paMH (C‘IGT‘II/IK

MOHM3UPYIOUIMX YacTUL, JO3UMETpP), JMJs COXPAaHEHHs 3JI0pOBbS M COOJIIOJIEHUS HOPM
JKOJIOTUYECKOI0 ITOBEJCHUS B OKPYKAIOIIEH Cpelie;

® COOTHOCHUTDB SHEPTHIO CBA3HW ATOMHBIX ALCP C I[G(l)eKTOM MaccChlI,
® [IPUBOJUTH MNPUMECPLI BIIMAHUA PAAUOAKTUBHBIX I/ISJ'IY'-IeHI/Iﬁ Ha JXHUBBIC OpPraHU3Mbl; ITOHUMATb

MPUHIIMI AEHCTBUS JO3UMETPA;

® J[IOHHMMAaThb OKOJOTHYCCKHUC HpO6HCMBI, BO3HHKAKOIIUEC npu HCIIOJIBb30BaHNH ATOMHBIX

JIEKTPOCTAHLIUM, U MYTH PEHICHUs 3THUX MpoOJeM, MEpPClEeKTUBbI UCIOIb30BAHUS YIPABISIEMOrO
TEPMOSIIEPHOTO CUHTE3A.

Cmpoenue u 36010uus Beenennoi

Buinyckuux nayyumces:

pa3nuyaTh OCHOBHBIE MPU3HAKU CYTOYHOTO BpallleHus 3BE3MHOTO Heba, nBuxkenus Jlynsl, ConHua u
IJTAHET OTHOCHUTENIBHO 3BE3;

MMOHUMATh PA3JINUUS MEXKIY FeTMOLUECHTPUUECKON U TE€OLEHTPUUYECKON CUCTEMAaMH MUPA.

cpaBHUBaTh (u3HYeckne W OpOWUTAILHBIE MapaMeTpbl IUIAHET 3€MHOM TPYNIBI C COOTBETCTBYIOIIUMHU
napamMeTpamH IIaHEeT-TUTaHTOB M HAXOJIUTh B HUX O0IIee U pa3IndHoE;

00BsICHATH CyTh 3 dexTa X. [Jomepa; popMyInpoBath U OOBICHITH CyTh 3akOHa J. Xa00ma, 3HaTh, YTO 3TOT
3aKOH SIBHJICSI SKCHEPHUMEHTAJILHBIM MTOATBEPKICHUEM MOJEIN HecTallMoHapHOH BceenenHol, oTKpeITON A. A.
DpuaMaHOM

Bbll’lyCKHMK nOJIy4um 603MONCHOCMb HAYUUMbCA!

YKa3bIBaTh OOIIHE CBOWCTBA M OTJIMYMS IUIAHET 3€MHOW TPYMNMBI W TUTAHET-THTAHTOB, MaJbIX Tell
ConHe4HOU cHCTeMBbl B OONBIINX IUIAHET; MOJB30BAThCS KAPTOM 3BE3THOTO HeOa MPU HAOTIOICHUSIX
3BE3QHOTO HEOa;

pasznuyaTh OCHOBHBIC XapaKTEPUCTUKHU 3BE3N (pa3Mep, IBET, TEMIIEPATypa), COOTHOCHUTD IIBET 3BE3IbI C
e€ TeMneparypou;

pasnuyaTh TUIIOTE3BI O MPOUCXOKACHUN COTHEUHON CHCTEMBI.



1. Conep:xanue yueOHOro nmpeamera, Kypca
7 kaacc (68 4, 2 4 B Hej1e10)

Beenenue (4 u)
®dusnka — Hayka o mpupojae. Puszudeckue siBiaeHus. dOusmdeckue cBoiicTBa Ten. Habmonmenue u
omucanue (pusmdeckux sBreHUN. OuU3MYecKkue BeNUUYUHBL M3MepeHus (QU3NYECKHX BEIWYHMH: JJTUHBI,
BpeMeHH, Temmeparypbl. dDusnueckue mnpuOopbl. MexayHapoaHas cuUcTeMa €IUHUIl. TOYHOCTh H
MIOIPEIHOCTb U3MepeHuil. Pu3nKa U TEXHUKA.
OPOHTAIJIBHA A JIABOPATOPHAA PABOTA
1. OmnpeneneHue HEHBI NEICHUS U3MEPUTEIBHOTO IpUOOpa.

IlepBoHaYaJdbLHbIE CBEIEHHS 0 CTPOEHUH BemecTBa (6 9)

Crpoenue BemiecTBa. OTBITHI, TOKA3BIBAIOIIME aTOMHOE CTPOCHHE BEIIECTBA. TEIUIOBOE JBHIKCHUE
aTOMOB W MOJIeKyl. bpoyHoBckoe nBwxkenue. duddysus B Tazax, *KHIKOCTSIX M TBEPIBIX Tejax.
B3aHMOH€ﬁCTBH€ YHJaCTHII BCIIICCTBA. AFpeFaTHBIe COCTOAHUA BCIIIECCTBA. MOIIGJII/I CTpOCHI/I?I TBCpI[I)IX TECII,
XKuakocTed u ra3oB. OObsICHEHHE CBONCTB Ta30B, KUAKOCTEH U TBEPJBIX TEJI HA OCHOBE MOJEKYIISIPHO-
KHHETUYCCKUX MPEICTABICHUI.

OPOHTAJIBHAA TABOPATOPHAS PABOTA
2. OmpeneneHne pa3MepoB MaJIbIX TE.

B3aumoneiictBus Tes (23 u)

Mexannyeckoe paBumkeHue. Tpaekropus. Ilyrs. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBHKCHHE.
Ckopoctb. I'paduku 3aBHCHUMOCTH NyTHM M MOJYJsl CKOpPOCTH OT BpeMEHHU JBHKeHus. WHepuus.
NueprHocThs Ten. B3zaummopneiicteue ten. Macca tena. M3mepenne maccsl Tena. IInoTHOCTE BemiecTsa.
Cuna. Cuna tsoxectu. Cuna ynpyroctu. 3akoH I'yka. Bec tena. CBsi3zb MEXy CUIION TSDKECTH M MacCou
tena. Cuna TSDKEeCTH Ha Jpyrux miaHerax. Jlunamomerp. CiokeHue JBYX CHUJI, HAIIPABJIEHHBIX 110 OJJHOU
npsMoil. PaBHozelcTByromas nByx cuwil. Cuna tpenus. @usnueckas npupoja HeOecHbIX Ten CoaHEeYHOH
CHUCTEMBI.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
N3mepenune maccel Tena Ha phlYaKHBIX BECax.
N3mepenue oobpema Tena.
Omnpenenenne TNIOTHOCTH TBEPAOTO TeTA.
I'pagyupoBaHue npyXUHBI U H3MEPEHUE CHII TUHAMOMETPOM.
N3mepenue cuiibl TpeHMS ¢ IOMOLIBIO0 JUHAMOMETpA.

No ko

JlaBjeHMe TBEPABIX TeJ, KUIAKOCTel 1 ra3os (21 u)

HaBnenue. [laBnenue TtBepabix Ten. JlaBmenwe raza. OObscCHeEHHE [aBICHHS Ta3a Ha OCHOBE
MOJICKYJIIPHO-KUHETUUECKUX TpejacTaBieHuil. llepemaua paBiaeHuss ra3zaMu M SKUJIKOCTSAMH. 3aKOH
[Tackans. Coobmaromuecss cocyasl. ATMocdepHoe naBieHue. MeToAbl H3MEpEeHHs aTMOC(epHOro
nasieHus. bapomerp, MaHOMETp, MOPIIHEBOW KUJIKOCTHBIN HAacOC. 3aKOH ApxnMena. Y clIOBUs IUIaBAHUS
tei. Bo3ayxonnasanue.

®POHTAIJIBHBIE TABOPATOPHBIE PABOThBI
8. OmnpeneneHue BHITATKUBAIOIICH CUITBI, IEHCTBYIOIICH HA TIOTPY)KEHHOE B )KUJIKOCTh TEJIO.
9. BwIicHEeHUWE YCIIOBHIA IJIaBaHUS TeJla B )KHJIKOCTH.

Padora 1 MomHOCTEL. JHeprus (13 u)

Mexanunueckasi pabora. MomHocTs. IIpocTbie MexaHM3Mbl. MOMEHT CHIIBI. YCJIOBUS PAaBHOBECHS
phIuara. «3010To€e MpaBuiio» Mexanuku. Busasl paBaoBecus. Koaddumuent nonesnoro nevictust (KIT/).
Oneprus. [loreHnnanbHas 1 kuHeTH4eckas 3Heprus. [IpeBpaienue sHepruu.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTHI
10. BsIsicHeHHE yCTOBHS paBHOBECHS phblUara.
11. Onpenenenue KII/] npu noxbeme Tena no HaKJIOHHOM MJIOCKOCTH.




IHoBTOpenue u o6o00menue (1 u)
8 kiacce (68 4, 2 4 B HezreN10)

TenJioBble siBJeHuUs (23 4)

TennoBoe naBwxkenue. TermioBoe paBHoBecue. Temmeparypa. BHyrpeHHssi sHeprusi. PaGora u
temionepenaya. TermonpoBogHocTb. KonBekuus. WMznydenue. KonuuecTBO TeIUIOTHL. Y AaeibHaAs
TEIJI0EMKOCTh. PacueT KojudecTBa TEIJIOTHI MPHU TEIJI0O0OMEHE. 3aKOH COXpPaHEHHUS U IMpPEeBpalCHUS
SHEPruy B MEXAaHUYECKHUX M TEIUIOBBIX Ipoueccax. [lnaBneHune u oTBepaeBaHUuE KPUCTAIMYECKUX TEN.
VYnensHas temora miaBieHus. Mcnapenune n konaeHcanusa. Kunenue. Bnaxxnocts Bo3ayxa. Y enbHas
Temora mapoodpasoBanus. OObsICHEHHE W3MEHEHHsI arperaTHOro COCTOSIHUSI BEIECTBa Ha OCHOBE
MOJIEKYJISIPHO-KUHETHUECKUX mpezcTaBieHuil. [IpeoOpa3oBaHue »HEpruM B TEIUIOBBIX MAIIMHAX.
JlBuratens BHyTpeHHero cropanus. IlapoBas TypOuna. KIIJ] teroBoro nsuratens. DKOJIOTHYECKHE
pOOGJIEMbI UCTIOIb30BaHUS TETIJIOBBIX MAIINH.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

1. CpaBHeHHE KOJUYECTB TEIUIOTHI IPU CMEIIMBAHUH BOJIbI Pa3HOM TEMIEPATYypPHI.

2. l3mepeHue ynenbHOM TEIUIOEMKOCTH TBEPJIOTO TEa.

3. H3mepeHue BIaKHOCTH BO3/yXa.

DJieKTpryeckue siBjaeHus (29 u)

OnexTpuzanus Ten. J[Ba poaa 3JEKTpUYECKUX 3apsaaoB. B3ammopelcTBue 3apsHKEHHBIX Tell.
[IpoBogHMKHK, AUAIEKTPUKUA W  TOJYHIPOBOJHUKH. OJEKTPUYECKOE TMoje. 3aKOH COXPaHCHHS
AJIEKTPUUYECKOTO  3apsia. JlenmuMocTh  anekTpuyeckoro 3apsina. OnektpoH. CTpoeHue aroma.
DOnexTpuueckuid Tok. JlelicTBUE AJIEKTPUYECKOTO TMOJIsA Ha AJIeKTpUdYecKue 3apsiibl. VICTOUHUKH TOKa.
Onektpuueckas 1ernb. Cuiia Toka. DIeKTPUUeCcKoe HapsDKeHUE. DIIEKTPUUECKOe CONPOTUBIICHUE. 3aKOH
Oma nans yuactka uenu. llocnemoBaTenbHOe W mHapajuieIbHOE COEIMHEHUE MPOBOAHUKOB. Pabora u
MOILHOCTb AJeKTpudeckoro Toka. 3akoH Jxoyns—IJlenua. Konnencarop. IlpaBuna GezonacHocTy mpu
paboTe ¢ ANEKTPONPUOOpaMH.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOThI
COopKka 2IeKTpUUYECKOI 1IeTI U U3MEPEHNE CHIIBI TOKA B €€ pa3INYHbIX Y4acTKaXx.
W3mepenne HampspKEHHS Ha Pa3iIMYHBIX YIaCTKAX AJIEKTPHUECKON TETIH.
PerynupoBaHue CUIIbI TOKa pEOCTATOM.
W3mepenne conpoTUBICHHS MTPOBOIHUKA TP IIOMOIIIH aMIIEpMETpa U BOJIIBTMETPA.
M3mepeHne MOIIHOCTH U pabOThI TOKA B 3JIEKTPUUECKOM JamIie.

N ok

JIEKTPOMATHUTHBIE ABJEHNA (5 1)
OneiT Opcrena. MarautHoe mnosne. MarHuTHoe Mojie NpsAMOro Toka. MarHutHoe moJe
KaTymku ¢ TokoM. ITocTosiHHble MarHUTBl. MarHUTHOE MOJIE MOCTOSIHHBIX MarHUTOB. MarHuTHOE mose
3emun. BzaumopeiictBue MarHuToB. JleficTBME MArHUTHOTO TIOJST HA TPOBOJHUK C  TOKOM.
DNEeKTPUYECKUI IBUTATENb.
®POHTAIJIBHBIE TABOPATOPHBIE PABOThBI
9. CoOopka >neKTpOMarHuTa U UCIBITAHUE €T0 JEHCTBUS.
10. H3yueHHe dIIEKTPHUYECKOTO ABUTATENS TIOCTOSHHOTO TOKA (Ha MOJIEIN).

CaeToBble aBjaenus (10 4)

Hctounuku csera. IIpsiMonuHeiHOe pacnpocTpaHeHue cBeTa. Buaumoe IBHKEHUE CBETHIL.
Otpaxxenne cBeTa. 3akOH oTpaxeHus cBera. [lmockoe 3epkano. Ilpenomnenue cBera. 3akoH
nperomieHust csera. Jluuzel. PokycHOe paccTosiHUe JIMH3bI. OnTHueckas cuia JuH3bl. M300paxenus,
naBaeMble JIMH30M. ['11a3 kak ontudeckas cucrema. Onruyeckue npuOopsl.

OPOHTAIJIbHAS JIABOPATOPHA S PABOTA

11. Tlonydenue n300paxeHUs MPHU MOMOILH JIUH3BI.

IToBTOpenue u o6o06menue (1 u)

9 kuacc (68 4, 2 u B Hee110)



3aKoHbI B3aHMOJICHCTBUA 1 IBHKEHUS TeJ (2349)

MarepuansHas Touka. Cucrema orcyera. llepememenne. CkopocTh NpPSIMOIMHEWHOTO
paBHOMEPHOTO ABWKEHUSA. [IpsAMoIuHEHOE pPaBHOYCKOPEHHOE [BUKEHHE: MIHOBEHHAs CKOPOCTb,
yckopeHue, mnepememnieHue. [paduku 3aBUCUMOCTH KHHEMAaTHYECKUX BEIMYMH OT BPEMEHH IPHU
PaBHOMEPHOM M PaBHOYCKOPEHHOM JBWKEHUU. (OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUIYKEHHS.
['eonienTpryeckass U relMOLICHTPUYECKass CUCTEMbl Mupa. MHepruanbHas cucTeMa OTCUETa. 3aKOHbI
Herorona. CpoOomHoe mnaaeHue. HeBecoMocTh. 3akOH BCEMHUPHOTO TAroTreHus. Mmmynbe. 3akoH
COXpaHEHU UMITYJIbca. PeakTUBHOE JIBHIKEHHUE.

®POHTAJIBHBIE TABOPATOPHBIE PABOTbI

1. HccnenoBanue paBHOYCKOPEHHOTO JBIDKEHUS 0€3 HAYAIBHON CKOPOCTH.
2. H3mepeHne yCKOpeHUs: CBOOOIHOTO A CHUS.

MexaHnuyecKue Koje0aHusi M BOJHBI. 3BYK (12 )

Konebarenbnoe nBwxkenue. Komebanus rpy3a Ha mpyxkuHe. CB0OOOIHBIE KojcOaHMS.
KonebarenbHas cucrema. MasTHUK. AMIUTUTY/Q, IEPUOJ, YacToTa Konebanui.. [IpeBpamienue sneprun
pu  KoyiebaTenbHOM JIBIDKEHUHU. 3aryxaromue KoseOaHusi. BpiHyxaenHole konebGanusi. Pesonanc.
Pacripoctpanenue kosebanuii B ynpyrux cpenax. [lonepedHsie ¥ MpoIOJIbHBIC BONHBI. [[TMHA BOJHBI.
CBsi3b AJIMHBI BOJHBI CO CKOPOCTBIO €€ PaclpOCTPAaHEHUS W MEPHOJOM (Y4acTOTOH). 3BYKOBBIE BOJHBI.
Ckopoctb 3ByKa. Beicota, TeMOp ¥ IPOMKOCTB 3ByKa. DX0. 3BYKOBOM pe30HaHC.

OPOHTAIJIBHAS JIABOPATOPHAS PABOTA

3. HccnemoBanue 3aBUCHMOCTH IEPUOJIa U YaCTOTHI CBOOOJHBIX KOJICOAHWA MasTHUKA OT JIJTMHBI
€ro HUTH.

DJIeKTPOMarHuTHoe moJie (16 1)

OpaHOpoHOE U HEOJHOPOAHOE MarHuTHoe nose. HampasiieHue Toka v HallpaBlIeHUE JTMHUM
ero maruutHoro noss. IlpaBuno GypaBumka. O6HapykeHue MarHuTHoro moid. [IpaBuno jeBoil pykw.
Wunykuust marHuTHOro mosis. MarHutHeid nmotok. Onbitel Dapaznes. DneKTpOMarHUTHAsE WHIYKLMSL.
Hamnpasnenune unaykuvonHoro toka. IlpaBuno Jlenuma. fIBnenune camoumnaykiuu. [lepeMeHHBIN TOK.
I'eneparop mepemeHHoro Toka. IIpeoOpa3oBanHusi SHEpruM B 3JIEKTpOreHeparopax. Tpanchopmarop.
Ilepenaya >7IE€KTPUYECKON DSHEPrUM HA PACCTOSTHUE. JJIEKTPOMArHUTHOE TOJE. JJIEKTPOMAarHUTHBIE
BOJIHBI. CKOPOCTB pacnpoCTpaHEHUs! JIEKTPOMArHUTHBIX BOJIH. BIusHUE 371eKTPOMAarHUTHBIX U3IyYeHHUN
Ha >kuBbIe opranu3mbl. KonebaTenbHblil koHTYp. [lomyueHue snekTpoMarHuTHBIX Kojaebanuid. [TpuHIuUIbL
panauocBsizu u TeneBuneHus. [Iarepdepenius ceera.| DnekTpoMarauTHas nmpupoja ceeta. [Ipenomienue
ceera. llokazarens mnpenomnenus. [ucnepcusi cBera. lLlBera Tten. Tumbl ONTHYECKMX CHEKTPOB.
[Tornomenue u ncmyckanue ceera aroMmaMu. [Ipoucxoxaenne TMHeHYaTbIX CIIEKTPOB.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

4. V3yueHue sBICHUS SJIEKTPOMAarHUTHON MHTYKIUH.
5. HalGmroneHue CrIONIHOTO M IMHEHYAThIX CIIEKTPOB UCITyCKaHHUSI.

Crpoenne aroma U aTOMHOIO0 siapa (11 1)

PannoakTHBHOCTH KaK CBUIETEIHCTBO CIOKHOTO CTPOEHHUS aTOMOB. Anb(da-, 6eTa- u ramma-
uznydenus. Onbitel Pesepdopaa. SnepHas Mmoznens aroma. PannoakTuBHbIE IPEBpAIIEHUs] AaTOMHBIX sIJIED.
CoxpaHeHune 3aps0BOI0 M MacCOBOTO YHCEN MPHU SIEPHBIX PEAKIMIX. DKCIEPUMEHTAIbHBIE METO/IbI
uccienoBanus 4dactull. IIpoToHHO-HEWTpOHHas Moxenb sAApa. PUINYECKHIl CMBICH 3apsa0BOrO0 U
MaccoBoro yucein. M3oronsl. [lpaBuna cmemenus mist anbda- u 6eta-pacnana mpH sIAEPHBIX PEaKIHIX.
OHeprus cBa3u yactul B snape. Jlenenue spep ypana. llemHas peakuus. SlnepHas sHepreTuka.
DKonornueckue MmpoOjeMbl pabOThl aTOMHBIX AyekTpoctanumid. Jlosumerpus. Ilepuon mosmypacmana.
3aKkOH paJMOAaKTUBHOTO pacnaja. BiusHue paavoaKkTUBHBIX W3JIyYEHUH HAa JKUBBIE OpPraHU3MBI.
Tepmosnepnas peakuus. Mcrounuku sneprun CoylHIA U 3BE3I.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI
N3mepenue ecTecTBEHHOTO pagHallMOHHOTO (POHA T03UMETPOM.
W3yuenue neneHus aapa aToma ypasa 1o gpororpaduu TpeKoB.
OneHka neproja moyiypacnajaa HaxoJAIIUXcsl B BO3yXe MPOIYKTOB paciaia ra3a pajoHa.
W3yuenne TpeKoB 3apspKEHHBIX YacTHUI] 110 TOTOBBIM (poTorpadusm.

©CoNe®



Crpoenue u 3BoJonusi Beesennoi (5 4)
CocraB, crpoenne u mnpoucxoxjaeHue ComHeyHoil cuctembl. [lmanersl u manbie Tena ColHEUHOU
cuctembl. CTpoeHue, uznydenue u 3poironus ConHua u 38e31. CTpoeHue u 3BoJonusa BeeneHHoM.

IToBTOpenue n 0600menue (1 4)
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