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IlosicHuTeIbLHAS 3alIUCKA

Pabouas nporpamma o npeamery «Pu3nka» cOCTaBiIeHa B COOTBETCTBUH CO CIEAYIOIIMMH HOPMAaTHBHO-IIPABOBBIMHU JIOKYMEHTAMH:
- @3 "O6 obpazoanuu B Poccuiickoit deneparuun (o1 29 aexadps 2012 r. Ne 273);
- @enepa’abHBIM rOCYIapCTBEHHBIM 00Pa30BaTEeIbHBIM CTAaHIAPTOM OCHOBHOTO 00IIero 00pa3oBaHUS;
- OcHOBHO# 00pa30BaTEIBHON MPOrpaMMoii 0CHOBHOTO 00111ero oopazoBanuss MbOY JKCOIII Ne22;
- [IpumepHoit mporpammoii OCHOBHOTO 00111eT0 00pa3oBaHus Mo (pusmke ;
- ABTOpckoii mporpammoii ®usuka. 7—9 knaccel: pabouas nmporpamma k juHun YMK A. B. [lepeiukuna, E. M. I'yrHuk: yuebHO-
Metonudeckoe nocodue / H. B. ®unonosuy, E. M. I'ytauk. — M.: JIpoda, 2018. —76, [2] c.
- [lonoxxennem o pabodeii mporpamMme U roJoBeIM KajeHnapHbiM Tpaduxkom MBOY XXCOII Ne22. Ha ypokax (pU3UKH HCIIOIB3YETCsl 000PYI0BaHUE

HeHTpa «Touka pocTa».

Y4eOHO-MeTOAMYECKOE 00ecTiedeHHue IPOrpaMMBbl:
®dusnka. 7 kiacc: yaeOnuk A. B. Ilepsimkuna, E. M. I'yrauk: yaeOHO-MeToanueckoe nocooue / H. B. @unonosuy, E. M. I'yrauk. — M.: [Ipoda,
2017. —76, [2] c.

®usnka. 8 kiacc: yueOHuk A. B. Ilepsimkuna, E. M. I'yrHuk: yue6Ho-MeToanueckoe nocodue / H. B. @unonosuy, E. M. I'yrhuk. — M.: [Ipoda,
2017.—76, [2] c.

®usuka. 9 kiacc: yueonuk A. B. [lepsimkuna, E. M. I'ytHuK: yueOHO-MeToanueckoe nocodue / H. B. ®unonosuy, E. M. I'yrauk. — M.: Jlpoda,
2017. —76, [2] c.

Hcnons3oBanne 3HaHui 10 (HU3UKE HEOOXOIUMO KOKIOMY JIJISl PEIICHHS TPAKTUYECKUX 3a/1a4 B TIOBCETHEBHOM JKU3HU. Y CTPONUCTBO U MPUHITUTI
JeicTBUSL OOJBIIMHCTBA MPUMEHSEMBIX B OBITY U T€XHUKE NMPHUOOPOB U MEXAaHU3MOB BIIOJHE MOTYT CTaTh XOPOLIEH WILTIOCTpaluell K U3ydyaeMbIM
BOIIPOCaM.

ey u3ydyenus GU3MKU B OCHOBHOM LIIKOJIE CIIETyIOIIHE:

® YCBOCHHUEC yJallIUMHCA CMBICJIa OCHOBHBIX HaAYYHBIX MOHSTHH 1 3aKOHOB (i)I/ISI/IKI/I, B3aMMOCBA3U MCXKY HUMHU,

* (hopMupoOBaHHE CUCTEMBI HAYYHBIX 3HAHUH O MPUPOJE, €€ (PyHIaMEHTAIbHBIX 3aKOHAX JJIsl IOCTPOSHUS MPEICTaBIeHHs 0 PU3MUECKON KapTHHE
MHpA;



* cucTeMaTH3alis 3HAHUKH 0 MHOT000pa3uu 00BEKTOB U SBICHUN MIPUPOJIBI, O 3aKOHOMEPHOCTSIX MIPOIECCOB U O 3aKOHAX (DM3UKH JIJISi OCO3HAHUS
BO3MOKHOCTH Pa3yMHOTO MCIIOJb30BaHUs JOCTHKEHUH HAYKU B JTaJbHEHIIIEM Pa3BUTHH IMBUIIH3AINN;

* hopmupoBaHUE YOSIKIECHHOCTH B TIO3HABAEMOCTH OKPYKAOIIEr0 MUPA U JOCTOBEPHOCTH HAYYHBIX METOJIOB €T0 U3YUCHHUS;

* OpraHM3alrs SKOJOTUYECKOTO MBIIIUICHHS ¥ IICHHOCTHOT'O OTHOIIICHHSI K TIPHPO/IC;

* pa3BUTHE IMO3HABATEIHHBIX HHTEPECOB M TBOPUECKHUX CIIOCOOHOCTEH yJaluxcs, a TAK)Ke HHTEpeca K PaCIIMPEHUIO U YTIyOICHHIO (QU3NIECKUX
3HAHWM.

JlocTrKeHHEe ITUX TeNield 00ecreYnBacTCs PEIICHUEM CIICTYIOIINX 32124

* 3HAKOMCTBO YYaIIUXCS C METOJIOM HAYYHOT'O ITO3HAHUS M METOJIAMU UCCIIEA0OBaHUS OOBEKTOB M SIBJICHHH MPUPOJIBI;

* MPUOOPETEHHE YYAIIUMHUCS 3HAHUH O MEXaHWYECKUX, TETUIOBBIX, JJCKTPOMATHUTHBIX M KBAaHTOBBIX SIBICHUSX. DU3NYECKUX BEIMYMHAX,
XapaKTEPU3YIOIIUX 3TH SBJICHHUS;

* opMUpOBaHUE y yYAIUXCS YMEHUH HAOIIOIaTh MPUPOTHBIC SBICHUS U BBIMOJHITH ONBITHI, TAOOPATOPHBIE pabOTHI M 3KCIICPUMEHTAIBHBIC
HCCJICIOBAHMS C UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

* OBJIAJICHUE YYANIUMUCS TaKUMH OONICHAYYHBIMHU ITOHSATHUSMH, KaK MPUPOJHOE SIBJICHUE, SMIIUPHUYCCKH YCTAHOBJICHHBIH (hakT, mpobdiema,
TUIO0TE3a, TEOPETUUECKUN BBIBOJI, PE3YNIbTAT HKCIIEPUMEHTAILHONU TPOBEPKU;

* TIOHMMaHWE YYAlIUMUCS OTJIMYMI HAyYHBIX JAHHBIX OT HEMPOBEPEHHOW WHGOpPMAIMHU, IIEHHOCTH HAYKHU JUIS yIOBJICTBOPCHHS OBITOBBIX,
MIPOU3BOJICTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEN YeTIOBEKA.

Mecro npenmera «Duznka»

B cooTBeTcTBUU C Y4eOHBIM IJIAHOM Ha M3y4eHUE MpeaMeTa OTBOAUTCS B 7-8 Kiaccax 3 yaca B

Heaeio, 7 kiacc - 104 gacoB B roj,8 kiacc — 68 yacos B roj, 9 knacc 3 gaca B Heneno ,102 yaca B ron. B 7 xitacce 3 gaca B Henenmo, 104 u B
rof, B 8-9 kiraccax 2 4 B HeAet0, 68 dyacoB B roj. Beero 274u.

IInanupyemble pe3yJbTaThbl H3y4eHUs] Y1eOHOI0 peaMeTa

Pe3yabTaThbl 0CBOEHMSA Kypca (hDU3uKH B 7 KJacce:

JIMYHOCTHBIE Pe3yJibTAThI:

° C(l)OpMI/IpOBaHI/Ie IIO3HABATCIIbHBIX I/IHTCpeCOB, I/IHTGHHGKTyaHBHBIX nu TBOpLIeCKI/IX CHOCO6HOCT€I\/'I yqamuxcs[;

° y6€)K]1€HHOCTI) B BO3MOXXHOCTU ITIO3HAHUSA HpI/IpO)II)I, B H€O6XOJII/IMOCTI/I paSYMHOFO HCITIOJIB30BAHUS JIOCTI/DKCHI/If/'I HaYKI/I 158 T€XHOJIOFPII>'I JJIA
JabHENIIIeT0 pa3BUTHS YE€JIOBEUECKOTO 00IIEeCTBa, YBaXKEHHE K TBOPIIaM HAYKU U TEXHHUKH, OTHOIICHHE K (PU3HMKE KaK JIEMEHTY OOIIeUeT0BEYECKOM
KYJIBbTYPBI,

® MOTHUBAIIUA 06p330BaTeHBHOﬁ ACATCIIPHOCTHU IIKOJIBHUKOB HA OCHOBE JINMYHOCTHO OpI/IeHTI/IPOBaHHOFO noaxonga,

¢ (dopMUpOBaHUE IIEHHOCTHBIX OTHOIICHUH APYT K APYTY, YIUTEIIO, aBTOPaM OTKPBITUN U M300pETeHUI, pe3ynbTaTaM 00ydIeHHUS.

MeTanpeamMeTHbie pe3yJibTaThbl:

® OBJIAACHHUC HABBIKAMU CaAMOCTOSATCIIBHOTO an06peTeHHs[ HOBBIX 3HaHHf/'1, OpFaHI/ISaHI/II/I yqe6H0171 JACATCIIBHOCTH, IIOCTAaHOBKH ueneﬁ, HJ'IaHI/IpOBaHI/IH,
CaMOKOHTPOJISL U OLIEHKU PE3YJIbTATOB CBOEH AEATEIIBHOCTH, YMEHUAMU NIPEABUIETh BO3MOKHBIEC PE3YJIbTATHI;

e TIOHMMaHUE Pa3IUYUl MEXKIY MCXOIHBIMH (PaKTaMU M TUIIOTE3aMH JUISl UX OOBSICHEHUS, TEOPETUYSCKUMH MOJECTSMHU U PEATbHBIMH 00BEKTaMU,
OBJIaJICHHE YHUBEPCAIbHBIMHU YU€OHBIMU IEUCTBUSMHU Ha IIPUMEpaxX TUIOTe3 Al 00bICHEHUS N3BECTHBIX (DAKTOB M 3KCIIEPUMEHTAIBHON MPOBEPKU
BBIABHUTI'aCMBIX THIIOTEC3,




e (opmMupoBaHHE YMEHUW BOCHPHHUMATh, MepepadaThiBaTh W NPEIBABIATH MHPOPMAIUIO B CIOBECHOW, 0Opa3HOM, CHMBOIMYECKOW (opmax,

AHaJIM3UPOBATb U nepepaGaTblBaTb IMOJIYYCHHYIO I/IH(i)OpMaHI/IIO B COOTBCTCTBHUHU C IMOCTABJICHHBIMU 3agad4aMM, BBIACIIATH OCHOBHOC COACPIKAHUC
MMPOYUTAHHOI'O TCKCTA, HAXOJAUTH B HEM OTBCTHI HAa IMOCTABJICHHBIC BOIIPOCHI U U3JIaraTh €ro,

® DPAa3BUTHC MOHOJIOTHYECKON U Z[I/IaJIOFPI‘ICCKOﬁ peur, YMCHUSA BbIPpAXKATb CBOWU MBICIIM U CIIOCOOHOCTHU BBICJTYIIMBATDH COGGCGHHHK&, IIOHHUMATh €Tro

TOYKY 3pCHUs, IIPU3HABATH IIPaBO APYroro 4€JI0BC€Ka HAa MHOC MHCHHC,

L4 (bOpMHpOBaHI/Ie YMCHHI;'I pa6OTaTb B I'PYIIIC C BBIIOJHCHHCM Pa3JIMYHbIX COIHUAJIbHBIX peﬂeﬁ, NpeaACTaBJIATb U OTCTaUBATL CBOM B3IUIAAbI U

yOEKICHMS, BECTU JUCKYCCHUIO.

IIpenmeTHble pe3ybTaThI:

Beeoenue
VUEHUK HAYYUMCA!

MOHUMATh (PU3MYECKHE TEPMUHBI: TEIO, BEIIECTBO, MATEPHUS;

IIPOBOAUTH HAOIIOAEHUS (PU3UUECKUX SIBICHUN; U3MEPATh PU3NUYECKUE BEIIMUMHBL: PACCTOSTHUE, IPOMEXYTOK BPEMEHH, TEMIIEPATYPY; ONPENEIATh
LIEHY JIeJIeHNUs IKaJIbl IpUOOpa ¢ y4eTOM MOTPELIHOCTH U3MEPEHUS;

MIOHMMAaTbh POJIM YYEHBIX Halllel CTpaHbl B pa3BUTHH COBPEMEHHOM (PU3MKM U BIHMSAHUU HA TEXHUYECKUH M COLMANBHBIN Iporpecc.

Yuenux noJjiydunt 603MOHCHOCNTb HAYYUMbCAL.

WCTOJIB30BaTh 3HAHUS O (U3NYECKHUX SIBJICHUSAX B MOBCETHEBHOW XU3HH sl oOecriedyeHHss 0€30IacHOCTH NMPH OOpalIeHWu ¢ MpuOopamu |
TEXHUYECKUMHU YCTPOHCTBAMH, JJIsl COXPAHEHUS 3I0POBbS M COOJIIOICHUS] HOPM 9KOJIOTHYECKOTO MTOBECHUS B OKPYIKAIOLIEH Cpesie;

MPUBOANUTH MPUMEPHI IPAKTUYECKOTO MCIIOJIb30BaHMs (PU3NYECKUX 3HAHUN O (PU3NYECKUX SBICHUSX;

pa3nuyaTh TPaHMIbl IPAMEHUMOCTH (PU3HMUECKUX 3aKOHOB;

npuéMam 1moucka u GOPMYITHPOBKH JIOKA3aTEIBCTB BBIABHHYTHIX THIIOTE3 U TEOPETHUYECKUX BBIBOJOB HA OCHOBE AMITMPHYECKH YCTAHOBJIEHHBIX
¢baxToB;

OLIEHUBATh PEAIbHOCTH MOJYYEHHOT 0 3HaUeHHsI (PU3NUYECKON BEIMUHUHBI.

HepBOHtllltlﬂbele ceéeodeHus o cmpoeHuu eeujecmea
Yuenux Haydumcs:

00BACHATH pu3nyeckue siBieHus: 1uddysus, 6onbias CKMMaeMOCTh T'a30B, Majlasi CAKUMAEMOCTh KHUAKOCTEN U TBEPABIX TE;

BJIa/IETh SKCIIEPUMEHTAJIbHBIMUA METOJIaMU MCCIIEA0BAHUS ITPH ONPECICHUN Pa3MEPOB MaJIbIX TE,

MMOHUMATh IPUUUHBI OPOYHOBCKOT'O IBH)KEHUS, CMAUYMBaHUs U HECMAaYMBaHUS TeJl; pa3JInyKsl B MOJIEKYJISIPHOM CTPOCHHUH TBEPJBIX TEJ, KUAKOCTEN
U Ta30B;

nosib3oBatbess CU 1 nepeBouTh eIMHUIBI U3MEPEHUS GU3NYECKUX BEJTMYUH B KpAaTHBIE U I0JIbHBIE €IMHUIIBL;

Vyenux noydunt 603MOAHCHOCNTb HAYYUMbCAL:

UCMOJb30BAaTh 3HAHUS O CTPOCHMM BEIIECTBA B IOBCETHEBHOM KHM3HM JUId obOecriedeHUs 0e30macHOCTH INMpH OOpalleHHH ¢ mpubopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, AJII COXPAHEHHUS 3I0POBbsS U COOIIOICHUS HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY’KaIOIIEH cpefie;

pa3iauyaTh rpaHUILbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIIN XapakTep pyHIaMEHTAIbHbBIX (PU3NYECKUX 3aKOHOB;

npuémam noucka U GOpMyIUPOBKHU JT0KA3aTEIBCTB BBIABUHYTBIX TMIIOTE3 M TEOPETHUUYECKUX BBIBOJOB Ha OCHOBE 3MIIMPHUYECKH YCTAHOBJIEHHBIX



¢baxToB;

B3aumooeiicmeus men
Yuenux nayuumcs:

OOBSICHATH (PU3UUECKHUE SIBIICHUS: MEXaHUYECKOE JIBUKEHHUE, PABHOMEPHOE U HEPAaBHOMEPHOE JIBU)KEHUE, UHEPLIUS, BCEMUPHOE TATOTCHUE;
U3MEPATh CKOPOCTh, MAacCy, CHITY, BEC, CHITy TPEHUS CKOJIBKEHUS, CUITY TPEHHs KaueHHsI, 00bEeM, TUIOTHOCTH TeJa, PABHOJICHCTBYIOUIYIO ABYX CHII,
JEHCTBYIOIUX Ha TEJIO M HAIIPABJICHHBIX B OJIHY U B IIPOTUBOIIOJIOKHBIE CTOPOHBI;
BJIA/IETh DKCIIEPUMEHTAILHBIMU METOJAMM MCCIIEA0BAHUS 3aBUCUMOCTHU: ITPOMJEHHOTO IIyTH OT BPEMEHH, YIJIMHEHUS NIPYKUHBI OT IPHUII0KEHHOU
CWJIBI, CWJIBI TSKECTU TeJla OT €r0 MAcChl, CHJIBI TPEHUS CKOJIKCHMS OT ILIOIIAAMA COIPUKOCHOBEHHs TEI W CWIIbI, NPHUXKUMAIOLIEH TEJIO K
MOBEPXHOCTHU (HOPMAJILHOT'O JaBJICHUS);
MIOHUMAaTb CMBICJ OCHOBHBIX (PU3MUECKUX 3aKOHOB: 3aKOH BCEMUPHOTI'O TATOTEHHUs, 3aKOH [ 'yKa;
BBINOJIHATE PacyeThl IPU HaX0XKIEHUH: CKOPOCTH (CpeiHell CKOpOCTH), ITyTH, BPEMEHHU, CUJIbI TSKECTH, Beca Teja, INIOTHOCTH Tella, 00beMa, MacChl,
CWJIBI YIIPYTOCTH, PABHOAECUCTBYIOIIEH IBYX CHUJI, HAIIPABIICHHBIX I10 OJHOW IIPSMO;
HAXOJUTh CBS3b MEXKAY (PU3MUECKUMH BEIIMIMHAMHE: CHIION TSDKECTH M MacCoi Tella, CKOPOCTH CO BpEMEHEM H ITyTeM, TUIOTHOCTH TEeJa C er0 MacCoi
1 00bEMOM, CUJION TSDKECTH U BECOM TeJa;
NepeBOUTh (PU3NUECKUE BETMUMHBI U3 HecucTeMHbIX B CU 1 Hao0opoT;
MIPOBOJIUTH U3MEPEHHS C TOMOIIBIO TMHAMOMETPA, BECOB, BCTPEUYAIOIINXCS B TIOBCEHEBHOM KU3HU, U CITIOCOOOB 00ecTiedeHns: 0e30MacHOCTH TIPH
UX HUCIIOJIb30BAHUY;

Yuenux nonyuum 603mMox4CHOCMb HAYYUMbCA
HCIOJIb30BaTh 3HAHHA O B3aMMOJEHUCTBUU TeJl B IOBCEJAHEBHOM KHU3HU i1 obOecriedeHHs] 0e30MacHOCTH HpH oOpaiieHuu ¢ npudopamMu U
TEXHUYECKMMHU YCTPOMCTBaMU, Il COXPaHEHHs 3[0POBbsI U COOJIFOJICHUS. HOPM SKOJIOTMYECKOT0 MOBE/ICHUS B OKpYXKarollel cpere;
MPUBOANUTH MPUMEPHI MPAKTUYECKOT0 MCIIOJB30BaHNs (PU3NYECKUX 3HAHUN O MEXaHUUECKUX SBJICHUIX U (PU3MUECKUX 3aKOHAX;
pa3nuyath TpaHMIbl MPUMEHUMOCTH (PU3MYECKMX 3aKOHOB, NMOHMMAaTh BCEOOUIMH XapakTep (yHAAMEHTAJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh
WCIIOJIb30BAaHUSI YACTHBIX 3aKOHOB;
npuéMamM Moucka u GOpMyJIUPOBKH J10KA3aTEIbCTB BBIIBUHYTBIX TUIIOTE3 U TEOPETUYECKUX BBIBOJIOB HAa OCHOBE 3MIHMPUYECKH YCTAaHOBJIEHHBIX
¢baxToB;
HaXOJUTh a/IKBATHYIO NMPEAJIOKEHHOHN 3ajade (U3UUECKYI0 MOJeNb, pa3peliaTh NpoOjeMy Ha OCHOBE MMEIOIIMXCSl 3HAHMHM 10 MEXaHHKE C
HCIOJIb30BaHUEM MaTeMAaTUUYECKOTO arnmapaTa, Ol€HUBaTh PealbHOCTh MOJYYEHHOTO 3HAYEHUST (PU3NYECKOMN BETNYHHBI.

/laenenue meepovix men, 3Hcuokocmeii u 2a3o6
Vuenuxk nmayuumcs:

O0OBICHATH (I)I/I3I/I‘-IGCKI/IC SAIBJICHUA aTMOC(I)CpHOe JaBJICHHUC, OABJICHUC )KHHKOCTeﬁ, ra3oB M TBEPABLIX TCJ, IJIaBAHUC TCJI, BO3AYXOILJIABAHUC,
PAacCIoJIOKCHHUEC YPOBHSA KHUJIKOCTU B COO6IJ_IaIOIJ_II/IXCSI CoCyax, CYyHICCTBOBAHHC BO3,[[yIJ_IHOI71 000JI0UKH 3CMHIO; CITIOCOOBI YMCHBIICHUSA U
YBCIIUUCHUSA JABJICHUA,

HU3MEPSATH: aTMOC(i)epHoe JaBJICHUEC, JAaBJICHUEC ) KUAKOCTH HA AHO U CTCHKHU COCYyada, CUITY ApXI/IMeJIa;

BJIAZACTH OKCIICPUMEHTAJIBHBIMHA METOJAMM UCCIICAOBAaHNA 3aBUCUMOCTHU . CUJIBI ApXI/IMeI[a OoT 00bEMAa BHITECHEHHOM TEJI0M BOJbI, YCJ'IOBI/Iﬁ I1aBaHUA



TCJa B X KUJKOCTH OT HeﬁCTBHH CHJIBI TSXKCECTH U CHUJIBI ApXI/IMeI[a;

NPUMEHATh Ha MpakTuke: 3akoH [lackans, 3akoH Apxumena;

HNOHMMATh MPUHIUIBI AeHCTBUS OapoMeTpa-aHepouaa, MAaHOMETPa, MOPLIHEBOrO KHUIAKOCTHOTO HACOCA, THIPABIMYECKOTO Hpecca U CIocoOoB
obecriedeHrs: 6€30MaCHOCTH MIPU UX UCIIOIb30BaHUH;

BBIITOJHATDL PACUCTBI IJId HAXOXACHUS: JaBJICHUSA, JaBJICHUA ) KUAKOCTH HA THO U CTCHKH COCyla, CUJIbI ApXI/IMeI[a B COOTBETCTBHUM C ITOCTaBICHHOM
3a/1a4eii Ha OCHOBaHUH UCIIOJIb30BAHUS 3aKOHOB (DH3UKH;

Vuenux noiyuyum 603MOIAHCHOCNb HAYYUMbCA.

UCIIOJIb30BATh 3HAHMS O JIABJIICHHU B MOBCEIHEBHOM >KM3HU Uil oOecredyeHusi 0e30MacHOCTH MPH OOpaIlleHUH ¢ MPHOOPaMU U TEXHUYECKHUMHU
YCTPOMCTBAMH, [UISl COXPAHEHHS 3JI0POBbsI U COOJIIO/ICHHSI HOPM IKOJIOTHYECKOT0O TOBEACHHS B OKPYXKAIOIICH cpere;

HPUBOAUTH IPHUMEPHI MIPAKTHYECKOTO HCIOIB30BaHHs (PH3NUYCCKUX 3HAHUI O JIaBJICHHU;

paznuyath TPaHHIBl HNPUMEHHUMOCTH (DU3MYECKUX 3aKOHOB, MOHMMATh BCEOOIIMI Xapakrep (yHAaMEHTAIbHBIX (DU3UYECKUX 3aKOHOB H
OrPaHMYCHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

npuémam 1morcka U GopMyIHPOBKU J0KA3aTEIbCTB BBIIBUHYTHIX TMIIOTE3 M TEOPETHUECKUX BBHIBOJOB Ha OCHOBE 3MITUPUYCCKH YCTAHOBJICHHBIX
¢baxToB;

HAXOJUTh aJICKBATHYIO MPEIJIOKCHHON 3a/1a4e (PU3HUCCKYIO MOJICIIb, pa3peliaTh MpodIeMy Ha OCHOBE UMEIOLIMXCSI 3HAHUN O TEIUIOBBIX SBJICHUSIX
C UCIIOJIb30BAaHUEM MAaTEeMaTHYECKOTO aliapara 1 OLCHUBATh PEATbHOCTh MOJYYCHHOTO 3HAYCHHS (PU3UYECKOIl BETUUUHBL.

Paooma u mowgnocms. Inepzus
Vuenux nayyumcs:

OOBACHATH GU3NYECKUE SIBICHUS: pABHOBECHE TEJ, IPEBPALEHHE OAHOIO BUJa MEXaHUYECKOW SHEPTUH B IPYTOi;

U3MEpATh: MEXaHUYECKYIO pabOoTy, MOIIIHOCTb, IJIe40 CHIIbl, MOMEHT cuiibl, KI1/], moTeHanbHyto 1 KHHETUYECKYIO SHEPTHIO;

BJI4/IETh SKCIIEPUMEHTAIbHBIMA METOJIAMHU MCCIIEA0BAHUS IIPU ONPEIEICHUN COOTHOLLIEHUS CUJI U TIJIeY, JJI1 paBHOBECHS pblyara;

MTOHUMATh MPUHIIMII JEHCTBUS phluara, 6J10Ka, HAaKJIOHHOM MJIOCKOCTH U CIOCO00B o0ecreueHus: 6€30MacHOCTH MPH X UCIOIb30BaHUM;
BBIIIOJIHATh pPacyeThl JJIs HaXOXKJEHHUS: MEXaHWYeCKOW paboThl, MOIIHOCTH, YCJIOBMSI PaBHOBECHS CHUJI Ha pblyare, MOMEHTa CHJIbI, KIIJ,
KMHETUYECKOW U TOTEHLMAIbHON YHEPIHH;

Yuenux noJjiydun 603MOACHOCNb HAYYUMbCAL!

UCIIOJIb30BaTh 3HAaHUA O paboTe M MOIIHOCTU B IOBCEJIHEBHOM >KM3HU JJs oOecredeHus 0e30MacHOCTH MHpu oOpallleHuu ¢ mpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, AJII COXPAHEHUS 3I0POBbsS U COOIIOICHUS HOPM IKOJIOTUYECKOTO MOBEICHHS B OKPY KaIOIEeH cpejie;

MPUBOJIUTH IPUMEPHI IPAKTUYECKOTO HCITIONIB30BaHMS (PU3NYECKUX 3HAHHUM O padoTe U MOIIHOCTH; UCIIOJIb30BaHUS BO30OHOBIISIEMBIX HCTOYHHKOB
SHEPIUH;

Pe3yabTaThl 0ocBOeHNS Kypca dusuku B 8 Kiacce:

JIn4HOCTHBIE Pe3yJIbTATHI:

chopMUpOBaHKE TO3HABATENbHBIX HHTEPECOB, NHTENIEKTYaJIbHBIX U TBOPUYECKUX CITOCOOHOCTEN yUaIuxcs;
yOEXIEHHOCTh B BO3MOXHOCTH IO3HAHUS IPUPOJIbI, B HEOOXOAMMOCTH PAa3yMHOTO HCIOJB30BAaHUS JOCTHMKEHMM HAyKW WU TEXHOJOTHH s
TaTbHEUIEero pa3BUTHA YEIOBEUYECKOTo 00IIecTBa, yBaKEHHE K TBOPIIAM HAYKH U TEXHUKH, OTHOLICHHE K (PU3HKe KaK AJIEMEHTY 00IIe4Yes10BEYeCKOi



KYJIbTYpHI;
CaMOCTOSITEJILHOCTD B IPUOOPETEHNN HOBBIX 3HAHUM U IPAKTUUYECKUX YMEHUM;

MOTHBAIH 00pa30BaTEIbHON ACSITENFHOCTU IKOJFHUKOB HA OCHOBE IMYHOCTHO OPUEHTHUPOBAHHOTO MOAX0/1a;

(dbopMUpOBaHHE [IEHHOCTHBIX OTHOIICHUN APYT K APYTY, YUUTEIIO, aBTOPaM OTKPBITHI U N300peTeHuil, pe3yapTaTaMm 00ydeHusl.

MertanpeaMeTHble pe3yJibTaThl:

OBJIaJICHHE HaBBIKAMU CAaMOCTOSITENIbHOTO MPUOOPETeHHsI HOBBIX 3HaHUM, OpraHu3aluy y4eOHO! AeITeTbHOCTH, TOCTAHOBKY IIeieH, MIIaHUPOBAHUS,
CaMOKOHTPOJISI U OLICHKU PE3YJIbTATOB CBOEH JEATEIbHOCTH, YMEHHUSIMU IIPEJIBUIECTh BO3MOXKHBIC PE3YJIbTATHI CBOUX JICUCTBUIA;

MMOHVMAHHUE PA3INIMiA MKy MCXOJHBIMHU (DaKTaMH M THIIOTE3aMU ISl UX OOBSICHCHHS, TCOPCTUYCCKUMHU MOJCISIMU U PEATbHBIMU OOBEKTAMH,
OBJIJICHHE YHUBEPCAIbHBIMHU YYeOHBIMH IEHCTBUSMU HA IPUMEpaX TUIoTe3 Al 00BICHEHUS U3BECTHBIX (PAaKTOB U IKCIEPUMEHTAIBHON MTPOBEPKU
BBIJIBUTAEMBIX THIIOTE3, pa3pabOTKU TEOPETHUECKUX MO/IEIICH MPOIECCOB WIH SIBJICHUIA;

(dbopMHUpOBaHHE YMEHUH BOCIPHHHMATH, MepepadaThiBaTh M MPEABSABIAT, HHOOPMAIMIO B CIIOBECHOW, OOpa3HOW, CHMBOJIHYECKON (opmax,
aHAJIM3UPOBaATh U MepepadaThiBaTh MOTYyYEHHYIO MH(OPMAIIMIO B COOTBETCTBUM C MOCTABIEHHBIMU 3aJ]auaMU, BBIACISATH OCHOBHOE COJEpKaHUE
MPOYUTAHHOTO TEKCTA, HAXOJAUTh B HEM OTBETHI HA TTOCTABJICHHBIC BOIIPOCHI U U3JIaraTh €ro;

MPUOOPETEHUE OIBITa CAMOCTOSITEIILHOTO TIOWMCKA, aHalM3a W oTOOopa WH(GOPMAMK C WCIONH30BAHUEM pPAa3JIMYHBIX WCTOYHUKOB M HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH JIJIsl pelIeHHsI TOCTABICHHBIX 33/1aY;

pa3BUTHE MOHOJOTUYECKOW M JUAIIOTMYECKON pedr, yMEHUS BbIpaKaThb CBOU MBICIU U CIIOCOOHOCTH BBICIYIIMBATh cOOECETHUKA, TOHUMATh €ro
TOYKY 3pEHUS1, IPU3HABATH MPABO JPYrOro YeJIOBEKAa Ha NHOE MHEHUE;

OCBOEHUE MPUEMOB JICHCTBUN B HECTAH/IAPTHBIX CUTYAIIUAX, OBIA/ICHHE IBPUCTUYECKUMHU METOJAAMHU PEIICHUS TPOOIIeM;

dbopMupoBaHHE yMEHUU PabOTaTh B TPYIIE C BBIMOJHEHHWEM PA3WYHBIX COIHMANBHBIX peJeil, MPeACTaBIsATh U OTCTauBaTh CBOU B3TJISLABI U
yOeXIeHMsI, BECTH JTUCKYCCHIO.

IIpenmerHbie pe3yabTaThbl:

Tennoewvie aenenusn
Yuenuk nayuumcs:

O6’L$ICH$ITI) (1)I/I3I/I‘ICCKI/IG SIBJICHHUS: KOHBCKIINA, I/I3J'Iy‘-IeHI/Ie, TeHJ'IOHpOBO)IHOCTB, N3MCHCHUC BHYTpeHHeﬁ BHCPI‘I/II/I TCJIAa B peSynLTaTe Tennonepellatm
win pabOThI BHEIIHUX CUJI, HCTIapeHue (KOHICHCAIMS) U TUIaBJIicHHE (OTBEPICBAaHKE) BEIIECTBA, OXJIAXKICHUE JKUIKOCTH TIPU UCTIAPEHUH, KUIICHHUE,
BBITTAJICHHC pOCBI;

HU3MEPSTh: TEMITEPATYPY, KOJTHUECTBO TEIUIOTHI, YACIBHYIO TEIUIOEMKOCTh BEIIECTBA, YACIBHYIO TEIIOTY TUIABICHHUS BEIIECTBA, BIAYKHOCTh BO3/1yXa,
BJIAACTH 3KCHepI/IMeHTaJ'II)HI)IMI/I METOAAaMH HCCIICOOBAHUA. 3aBUCHUMOCTHU OTHOCI/ITCJ'II)HOﬁ BJIA)KHOCTHU BO3,HYX3 OT HdAaBJCHUSA BOAAHOTO Hapa,
COJIEPIKAIIETOCS B BO3/1yX€ NP JIAHHOW TEMIIEPaType; TaBJICHUS HACBIIIECHHOTO BOSTHOTO Tapa; ONpeAeICHHs yIeIbHOM TEIIOEMKOCTH BEIIECTBA;
MMOHUMATh MIPUHIIMITBI IEHCTBHS KOHCHCAI[HOHHOTO U BOJIOCHOTO TUTPOMETPOB, TICUXPOMETPA, IBUTATEIISI BHYTPESHHETO CTOPaHUs, TApOBOM TYpOUHBI
1 crioco0oB obecrieueHrs 0€30MacHOCTH MPU UX UCTIONB30BAHUY;

IIOHUMATh CMBICJIA 3aKOHAa COXpaHCHI/IH n HpeBpaH_[CHI/IH 3HepFI/II/I B MCXAHHUYCCKHUX U TCIIJIOBBIX Hpoueccax 58 YMCHI/IG HpI/IMCHHTb €ro Ha HpaKTI/IKe;



BBITIOJTHATH PacyeThl 17151 HAX0XKJICHUS: yIEIbHON TEMIOEMKOCTH, KOJIMYECTBA TETJIOTHI, HEOOXOIUMOTO JIJIsl HAarpeBaHUsl TeJla WK BbIIEISEMOro UM
IIpU  OXJIAXKIACHUM, YIEIbHOM TEIUIOTHl CrOopaHus TOIUIMBA, YAEJIbHOW TEIUIOTHl IUIABJICHMS, BJIAXKHOCTH BO31yXa, VYAEIbHOM TEIJIOTHI
napoo6pa3oBanus u konaeHcanuu, KI1J] TemoBoro qsurarerns;

Yuenux noJiyyum 603MOIICHOCHIb HAYUUMbCAL!

WCIIOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBIICHUSX B IOBCEIHEBHOW JKM3HU JUIs oOecredyeHuss Oe30MacHOCTH MpH OOpalieHHH ¢ TpudopaMu U
TEXHUYECKUMH YCTPOUCTBAMHU, JJII COXPAHEHUS 3J0POBbSI M COOIOACHHS HOPM SKOJIOTHYECKOTO MOBEACHHS B OKPYXKAIOIMIEH cpele; MPUBOAUTH
MPUMEPHI SKOJIOTUYECKHX TTOCJICACTBUN paObOThI ABUTraTesei BHyTpeHHero cropanus (JIBC), TemmoBbIX U THAPOIICKTPOCTAHIIHIA;

MPUBOINUTH TPUMEPBI IPAKTUIECKOTO MCIIONIb30BaHMS (PU3NYECKUX 3HAHUN O TETUIOBBIX SIBJICHUSX;

pa3nuyath TPaHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IMOHMMATh BCEOONIMI Xapakrep (pyHIaMEHTalIbHBIX (DU3MYECKHX 3aKOHOB (3aKOH
COXPAaHEHHUS YHEPTUH B TEILJIOBBIX MPOIIECCAX ) U OTPAHMYEHHOCTh UCTIONB30BAHUS YACTHBIX 3aKOHOB;

npuéMaM ToucKa U (POPMYITHPOBKH JIOKA3aTEIbCTB BBIIBUHYTHIX THIIOTE3 M TCOPSTHUYECKUX BBIBOJIOB Ha OCHOBE SMITUPHUYECKU YCTAaHOBIICHHBIX
(hakToB;

HAXOJIUTh aJIEKBaTHYIO NIPEVIOKEHHOM 3a/1a4e (PU3HUYECKYIO0 MO/JICIIb, pa3pelaTh MPooJieMy Ha OCHOBE MMEIOLIUXCS 3HAHHUIA O TEIIOBBIX SBJICHUSX C
HCIOJIb30BAHUEM MAaTEeMAaTHUYECKOTO arapaTa | OICHUBATh PEATbHOCTh TOJTYICHHOTO 3HAUCHUS (PU3NICCKOM BEITUIHHEI.

311e1<mputtecr<ue A6JIEHUA
Yuenux HAYy4umcs.

OOBSACHATh (U3MYECKUE SBIICHUS: JJICKTpU3AIUs TeJ, HArpeBaHHWE IPOBOJIHHKOB JJICKTPUYCCKUM TOKOM, 3JEKTPUYECKUA TOK B MeETaJlIax,
AIEKTPUYECKHUE SBJICHUS C TTO3UIIMH CTPOSHUS aTOMa, IEHCTBUSI DJIEKTPUUECKOTO TOKA;

M3MEPSITh: CUITY JIEKTPUUECKOTO TOKA, dJIEKTPUUECKOE HATIPSIKEHUE, DIIEKTPUUECKUM 3apsijl, dJIEKTPUIECKOE CONTPOTHRIICHHE;

BJIQJIETh SKCIEPUMEHTAIbHBIMU METOJAaMU HCCIEAOBAHUS 3aBHCHUMOCTH: CHJIbI TOKAa Ha Y4YacTKe ILENU OT JJIEKTPUYECKOr0 HaNpsKEeHUs,
AIEKTPUUYECKOTO COMPOTUBIICHUS TPOBOIHUKA OT €0 JUTMHBI, TUIOMIAIN MOIEPEYHOT0 CEUCHUS U MaTepurara;

MMOHUMATh CMBICII OCHOBHBIX (DH3WYECKUX 3aKOHOB M YMEHHUE MPUMEHSITHh UX HA MPAKTUKE: 3aKOH COXPAHEHUs AJIEKTPUUECKOTro 3apsia, 3akoH Oma
JUISl yJacTKa Lenu, 3akoH Jxxoyns—IJIeHua;

MOHUMATh MPUHIUIBI JEHCTBHUS AIIEKTPOCKOIIA, HIEKTPOMETPA, TaJbBAaHUUYECKOTO JIEMEHTa, aKKyMyJsITopa, (oHapuka, peoctara, KOHASHCATOPa,
JIaMITbI HAaKaJTMBaHUSI M CTIOCOOOB 0OecTieueHus1 6€30MaCHOCTH MPU WX HCTIOIB30BaHUH;

BBITIOJIHATh PacueThl JUIsl HAXOXKJEHHWS: CHJIBI TOKA, HAIPSOHKEHHWs, COMPOTHUBJICHHS TPH TapaJUIeIbHOM M TOCIIEI0BATEIHLHOM COCIUHEHHH
MIPOBOJHHUKOB, YAEIBHOTO COMPOTHUBIEHUS MNPOBOJHHMKA, PAOOTHI M MOIIHOCTH JIIEKTPUYECKOTO TOKA, KOJUYECTBA TEIUIOTHI, BBIICTSEMOTO
MIPOBOJTHUKOM C TOKOM, EMKOCTH KOHJIEHCATOPa, paOO0THI DJIEKTPUUECKOTO MMOJIsT KOHJEHCATOPa, YHEPTUU KOHJIEHCATOPA;

Vyenux noOJyuyum 603MONCHOCNb HAYYUMbCA.

UCMOJIb30BaTh 3HAHUS 00 AJIEKTPUUYECKUX SIBICHUSIX B MOBCEJHEBHOM XM3HH Ui oOecrieueHus: 0€30MacHOCTH MpH OOpaleHuH ¢ mpubopamu H
TEXHUYECKUMHU YCTPOMCTBAMH, AJII COXPAHEHUS 3I0POBbsS U COOIIOICHNS HOPM IKOJIOTUYECKOTO MOBEICHHS B OKPY’KaIOIIEH cpefie;

MPUBOJIUTH MPUMEPHI IPAKTUUECKOTO HCIOIb30BaHU PU3NUECKUX 3HAHUN O SIEKTPUUECKUX SIBICHUSX;

pa3nuyath TPAaHUIBI MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, MOHMMATh BCEOOIIMN XapakTep (DyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsAJia) U OTPaHMYEHHOCTb UCIOJIb30BaHUS YaCTHBIX 3aKOHOB (3akoH OMa Juist ydacTka Lenu, 3akoH Jxoyns—IJlenua u ap.);
npuéMam MoCTpoeHUs PU3NYECKUX MOJIETIEH, MOMCKa U POPMYIUPOBKH TOKA3aTENbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETHUECKUX BBIBOJOB Ha OCHOBE



AMIUPUUYECKH YCTAHOBIIEHHBIX (DaKTOB;
HAXO/UTh a/ICKBATHYIO MPEAJIOKESHHOM 3a/1a4e (PU3NUECKYI0 MOJETb, pa3pemarh MpooieMy Ha OCHOBE UMEIOIIUXCS 3HAHUH 00 3JIEKTPOMArHUTHBIX
SBJICHHUSIX C UCIIOJIb30BAHUEM MAaTEMAaTUYECKOI'0 anmapara U OIEHUBATh PEAIbHOCTh OIYYEHHOTO 3HAYECHUs (PU3NUECKOI BETMUNHBI.

311e1<mpomaznumnbte ABJIeHUA

OOBICHATH (I)I/I3I/I‘IGCKI/IG SABJICHHUA: HAMAaroHMm4C€HHOCTDL KCJIC3a M CTaJIu, B3aHMOIICI>’ICTBPI€ MAar"suToB, B3aI/IMOI[eI\/JICTBI/Ie MMpoOBOAHHUKA C TOKOM U
MarHUTHOM CTPCJIKH, ﬂeﬁCTBHC MAardmMTHOI'O I10JI Ha ITPOBOAHUK C TOKOM;
BJIAZACTH OKCIICPUMEHTAJIBHBIMHA METOAaMU UCCICI0OBAHUA 3aBUCMOCTH MAarHuTHOI'O HeﬁCTBHH KaTylIIKKW OT CHJIBI TOKa B LCIIN;

Yyenux noJiydunt 603MOACHOCNTb HAYYUMbCAL.

MCIOJIb30BaTh 3HAHUS 00 MEKTPOMArHUTHBIX SIBICHUSAX B MIOBCEIHEBHON JKU3HU I oOecnieueHust 6€30MacHOCTH NP OO0paIleHuu ¢ IpubopaMu u
TEXHUYECKMMHU YCTPOMCTBaMU, Il COXPaHEHHsI 3I0pPOBbsI U COOJIFOICHHUSI HOPM KOJIOTMYECKOI0 MOBEICHUS B OKpYXKarollel cpere;

IPUBOAUTH IPUMEPBI IPAKTUYECKOT0 MCII0JIb30BAaHUS (PU3MUECKUX 3HAHUM O FJIEKTPOMArHUTHBIX SBJICHUSX;

pasnuyarh IpaHULbl IPUMEHMMOCTH (DU3MYECKMX 3aKOHOB, IOHUMAaTh BCEOOIIMH XapakTep ()yHIAMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHHUs
AIIEKTPUYECKOTO 3apsAJia) U OTPAaHUUYEHHOCTD HUCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

npuémMam MocTpoeHUsT PU3NIECKUX MOJIENIEH, ITOMCKa U (POPMYITHPOBKH JIOKA3aTEIBCTB BEIIBUHYTHIX THIIOTE3 U TEOPETUYECKUX BBHIBOJIOB HA OCHOBE
SMIUPUYECKU YCTAHOBIIEHHBIX (PAKTOB;

HAXOJUTh a/ICKBATHYIO MPEIJIOKESHHOM 3a/1a4e (PU3MUECKYI0 MOJETh, pa3pemarh MpooieMy Ha OCHOBE UMEIOIIUXCS 3HAHUH 00 2JIEKTPOMarHUTHBIX
SBJICHUSIX C UCIIOJIb30BAHMEM MAaTEMAaTUYECKOI'0 anmnapara U OLEHUBATh PEAIbHOCTh MOJIYYEHHOTO 3HaYeHUsl (PU3NUYECKOI BETMUMHBI.

Ceéemoeuvie aenenusn

Yuenux nayyumcs:

OOBACHITH (PU3MUECKHUE SBJICHUS: MPSIMOIMHEITHOE pacIipoCcTpaHeHHEe CBETa, 00pa30BaHUE TEHHU U TIOJYTEHH, OTPAKCHHUE U MPEJIOMIICHUE CBETA;
U3MEPSITH (OKYCHOE PACCTOSTHUE COOUpAOIel JTMH3bI, ONITUYECKYIO CUITY JINH3BI,

BJIAZCTh SKCIICPUMCHTAJIbHBIMU MCTOAAMU HUCCIICAOBAHUA 3aBUCUMOCTH! I/1306pa)KCHI/I$I OT PACIIOJIOKCHHA JIaMIIbl Ha PA3JIMYHBIX PACCTOAHHUAX OT
JIMH3BI, yTJ1a OTPaXKEHUs OT YIJIa MMaJIeHUs CBETa Ha 3€pKaJlo;

MPUMEHSITh (U3NYECKUE 3aKOHBI HA TPAKTHKE: 3aKOH OTPAKEHHUS CBETA, 3aKOH MPEJIOMIICHHS CBETa, 3aKOH MPSMOIUHEIHOTO pacIIpOCTpaHEHUs CBETA,
paznuyath (OKyC JTMH3BI, MHUMBINA (OKYC U OKYCHOE PacCTOSHUE JTUH3bI, ONTHUYECKYIO CHIY JIMH3bI M ONTHYECKYIO OCh JIMH3bI, COOMPAIOIIYIO U
paccenBarONIYIO JIMH3BI, N300paKeHUS, TaBaeMbIe COOMPAFOIICH M pacCenBarOIIEH JIMH30M;

Vyenux noJydunt 603MOAHCHOCNTb HAYYUMbCAL:

UCTOJb30BaTh 3HAHUSA O CBETOBBIX SIBJICHHUAX B IIOBCEAHEBHOM KM3HM A obOecrieueHUs O€30MacHOCTH MpHU oOpamieHuH ¢ npudopamu MU
TEXHUYECKMMHU YCTPOMCTBaMU, Il COXPaHEHHs 3I0POBbsI U COOJIIOICHUS. HOPM SKOJIOTMYECKOT0 TIOBEICHUS B OKpYXKarollel cpere;

MPUBOANUTH MPUMEPHI MPAKTUYECKOTO MCIIOIB30BaHUS (PU3NYECKUX 3HAHUN O CBETOBBIX SIBIICHUSX;

pa3nuyarth IpaHUIBl TPUMEHMMOCTH (DU3MYECKHX 3aKOHOB, MOHMMAaTh BCEOOUIMH XapakTep (yHIaMEHTaJbHBIX 3aKOHOB (3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsAJia) U OTPAaHUYEHHOCTD HCIOJIb30BAHUS YACTHBIX 3aKOHOB;

npuéMam MOCTPOoeHUsI PU3NIECKUX MOJIETIeH, MorcKa U (POPMYIHPOBKH JOKA3aTENbCTB BBIABUHYTHIX THIIOTE3 U TEOPETHUYECKUX BHIBOJIOB HA OCHOBE
SMIIMPUYECKU YCTAHOBJICHHBIX (PAKTOB;



HaXOJUTh a/ICKBAaTHYIO MPEAJIOKEHHOM 3a71aue (PU3NUECKyI0 MOJIelb, pa3pelaTh MpooieMy Ha OCHOBE UMEIOIUXCS 3HaHUN 00 371eKTPOMarHUTHBIX
SIBJIGHUSIX C UCIIOJIb30BAHUEM MaTeMaTHYECKOTo anrapaTta 1 OlEeHUBaTh pealbHOCTh MOJyYEHHOT0 3HaUeHUs (PU3MUECKOI BEIIMYMHBI.

Pe3yabTaThl ocBOeHNS Kypca du3nku B 9 Kjacce:

JINYHOCTHBIE pe3yJbTarbl:

copMHpOBaHNUE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH yUyaluxcs;

yOeXKIEeHHOCTh B BO3MOXKHOCTH IIO3HAHMUSA MPHUPOJBI, B HEOOXOAMMOCTH DPAa3yMHOTO HCIOJB30BAHUS JOCTHKCHUHW HAYKH W TEXHOJOTHH IS
JabHEUIIEero pa3BUTHA YEI0BEYECKOr0 OOIECTBa, YBaXKEHUE K TBOPLIAM HAYKH U TEXHUKH, OTHOLIEHHE K (PU3MKE KaK 3JIEMEHTY O0I1e4YesI0BeYeCKOi
KYJIbTYpHI;

CaMOCTOSITEJIbHOCTD B IPUOOPETEHNN HOBBIX 3HAHUM U MIPAKTUUYECKUX YMEHUM;

MOTHBAIMS 00pa30BaTEIbHON AESITENbHOCTH HIKOJbHUKOB HA OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO MOAX0/1a;

(opMHEpOBaHKE IICHHOCTHBIX OTHOIICHUH IPYT K APYTY, YUUTEII0, aBTOPaM OTKPBITHIA U H300peTeHUH, pe3yabTaTaM 00y4IeHHUSI.

MertanpeaMeTHble pe3yJibTaThI:

OBJIa/ICHUE HAaBbIKAMH CaMOCTOSTEJILHOTO IPUOOPETEHUSI HOBBIX 3HAHUM, OpraHu3aluy yd4eOHO! AeTeNbHOCTH, IOCTAHOBKY 1LieJIeH, INIaHUPOBaHUs,
CaMOKOHTPOJISI U OLIEHKHU Pe3yJIbTaTOB CBOEH J1eATEIbHOCTH, YMEHUSMU MPEIBUIETh BO3MOXKHBIE pPe3yJIbTaThl CBOMX JACHCTBUI;

[IOHMMaHHUE Pa3IMuuil MEXIY UCXOAHBIMHM (paKTaMy U TUIOTE3aMH JJIS UX OOBACHEHMS, TEOPETUYECKMMU MOJEISIMHM M PeaIbHbIMU OOBEKTaMH,
OBJIaJICHUE YHUBEPCAIbHBIMU YUYE€OHBIMU JEHCTBUSMH Ha MMPUMEPaX THIIOTE3 JUIsl OObSICHEHHS U3BECTHBIX (PAKTOB U AKCIIEPUMEHTAIBHON MMPOBEPKU
BBIJIBUT'AEMBIX TUIIOTE3, pa3pab0TKH TEOPETUYECKUX MOJEIEH MPOLECCOB U SIBJICHUIA;

¢dbopmMHpoBaHHE YMEHUN BOCIPUHHMAThH, NepepadaTbiBaTh M HPEAbABIATH MHPOPMALMIO B CIOBECHOM, OOpa3HOM, CHMBOIMYECKOH (opmax,
aHAJIM3UPOBATh U MepepadaThiBaTh MOJYyYEHHYIO MH(OPMALMIO B COOTBETCTBUM C MOCTABJIEHHBIMH 3a/ladaMM, BBIJIEISTH OCHOBHOE COJIEp)KaHUE
IIPOYUTAHHOT'O TEKCTA, HAXOJUTh B HEM OTBETHI Ha IIOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

NpUOOpETEeHHE OIMbITa CaMOCTOSATEIBHOTO IMOMCKA, aHaluM3a W OTOOpa MH(MOPMALMU C HCIOJIB30BAaHHUEM pPA3JUYHBIX HMCTOYHUKOB U HOBBIX
MH(OPMALIMOHHBIX TEXHOJOTUH JIJIsl pEeLICHUS TIOCTaBJICHHBIX 3a/1a4;

pa3BUTHE MOHOJOTUYECKON M JUATIOTMYECKOM pedu, yMEHUs BbIpa)kaTb CBOU MBICIM U CIIOCOOHOCTH BBICIYIIHMBATH COOECETHUKA, TOHUMATh €r0
TOYKY 3pE€HUS, IPU3HABATH IIPABO APYrOro 4ejI0BeKa Ha NHOE MHEHUE;

OCBOEHHE MPUEMOB JEHCTBUI B HECTAHIAPTHBIX CUTYAIUIX, OBJIaIEHIE IBPUCTUUECKUMHU METOJIaMH pelIeHHs Tpooiiem;

¢dbopmHupoBaHHEe YMEHHMH paboTaTh B TpYNIE C BBHINOJHEHHWEM pa3IMYHBIX COLMAIBHBIX pelied, MpeACTaBiIsATh U OTCTauBaTh CBOM B3IJISIBI U
yOeXIeHHsI, BECTU JUCKYCCHUIO.

IIpenmerHble pe3yabTaThbl:

3aKkonvl 63aumooeiucmeus u O8UINCEHUA MeJl
Vuenux nayuumcsi:

OMHCHIBATh U OOBACHITH (PU3NUECKUE SBICHUS: TTOCTYMATEIbHOE JIBIJKCHHE, CMEHA JTHS U HOYM Ha 3emMJjie, CBOOOHOE MaJeHUE TeJl, HEBECOMOCTH,
JBIDKEHUE TI0 OKPYKHOCTH C TIOCTOSTHHOM 10 MOJYJTIO CKOPOCTBIO;

JaBaTh OMpEEICHUsN/ONMUcaHns (HU3NIECKUX TIOHSATUN: OTHOCHUTEIBHOCTH JIBIJKCHUSI, TCOLICHTPUYECKAs W TEIUOICHTPUUYECKAsl CUCTEMBl MHPA;
[mepBas KocMHUYeCKasi CKOPOCTh|, PEaKTUBHOE IBMKEHHE; (GU3NUYECKUX MOJIENICH: MaTepuaabHasi TOUKa, CUCTeMa OTCYeTa; (PU3NIECKUX BEIUYUH:



IepeMeLIeHUE, CKOPOCTh PABHOMEPHOIO MPSIMOJIMHENHOTO ABUKECHUS, MTHOBEHHAsI CKOPOCTh U YCKOPEHHUE IIPU PABHOYCKOPEHHOM NPSAMOJIUHEHHOM
IBUKCHHUH, CKOPOCTh M LIEHTPOCTPEMHUTENBHOE YCKOPEHHE NP PABHOMEPHOM JIBUYKEHUH TeJIa 10 OKPY>KHOCTH, UMITYJIbC;

[IOHUMAaTh CMBICIa OCHOBHBIX (M3WYECKMX 3aKOHOB: 3aKOHbl HbIOTOHA, 3aKOH BCEMHUPHOTO TATOTEHMS, 3aKOH COXPAHEHMs HMITYJIbCA, 3aKOH
COXPAHEHHUS YHEPIUHU U YMEHHE IPUMEHSTh UX HA IPAKTUKE;

IIPUBOJUTH NIPUMEPHI TEXHUUYECKUX YCTPOUCTB M KUBBIX OPTaHU3MOB, B OCHOBE IIEPEMEILEHUS KOTOPBIX JIEKUT MPUHLIMII PEAKTUBHOIO JBUKCHHUS,
3HAHHE U YMEHUE OOBICHATH YCTPOICTBO U AEHCTBUE KOCMUYECKUX PAKET-HOCUTENIEH;

U3MEPSTh. MIHOBEHHYIO CKOPOCTb M YCKOPEHHE IIPH PABHOYCKOPEHHOM IPSMOJIMHEHHOM JABUKCHUH, LICHTPOCTPEMHUTEIBHOE YCKOPEHHUE IIPH
PaBHOMEPHOM JIBUKEHHH 110 OKPYKHOCTH;

Yyenux noJiydunt 603MOACHOCNTb HAYYUMbCAL.

UCIIOJIb30BATh 3HAHUS O B3aUMO/ICHCTBUY M JIBI)KCHUU TEJ B TOBCEIHEBHOM KU3HU ISl 00eCIIeueHUs1 0€30IMacHOCTH IIPU O0paIIeHUH ¢ IpudopaMu
U TEXHHYECKHUMH YCTPOUCTBAMH, [UIsi COXPAHEHHS 3/I0POBbsI U COOIIIOICHHSI HOPM IKOJIOTHYECKOTO IMOBEACHHS B OKPY)KAIOLICH Cpeje;

HPUBOAUTD [IPUMEPBI MPAKTHYECKOTO UCIIOIb30BAHUS 3HAHUN O B3aUMOJICHCTBUU M BIIKCHUH TEIl; HCIOIb30BaHHSI BO30OHOBISIEMbBIX HCTOYHUKOB
JHEPTUH; IKOJOTMICSCKUX TOCIIEACTBHIA UCCICOBAHHS KOCMUYECKOT0 IIPOCTPAHCTBRA,

pa3iuyaTh TPaHUIBl MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHMUMATh BCEOONIMI XapakTep (YHIAaMEHTAIbHBIX 3aKOHOB U OTPAHUYCHHOCTH
UCIIOJIb30BAHUSI YaCTHBIX 3aKOHOB,;

npuéMaM Moucka u (GpOpMyTHPOBKH J0OKA3aTEIbCTB BBIABUHYTHIX THIOTE3 M TCOPETUYECKHX BBHIBOJOB HA OCHOBE IMIHMPHYCCKH YCTAHOBJICHHBIX
¢baxToB;

HAXOJUTh AJICKBATHYIO MPEIJI0KEHHOMN 3a1aue pu3ndeckyto Mojesb, pa3penars npodieMy Ha OCHOBE MMCIOLIMXCS 3HAHUH O B3aHMMOJICHCTBUH U
JBMDKCHUH TEJI C UCTIOJIb30BAHUEM MAaTEMaTHYECKOTO armapaTa, OLEHUBATh PEabHOCTh MOJYYCHHOTO 3HAUCHUST (PH3HUYECKOM BETUMIHMHBI.

Mexanuueckue Konedanus u 01Hwl. 36YK
Yyenux nayuumcs:

OMHCHIBATh U OOBICHATH (PU3WUYECKUE SBICHMS: KONEOAHMS] MAaTeMaTHYECKOrOo U MPYKUHHOTO MAasATHHUKOB, PE30HAHC (B TOM YHUCIE 3BYKOBOK),
MCXaHUYCCKHE BOJIHBI, JJIMHA BOJIHBI, OTPAXKCHUC 3BYKa, X0,

AaBaTb ONPCACICHUA (1)I/ISI/I‘-I€CKI/IX HOHATHH: CBO60}IHI)I€ KOJ'Ie6aHI/I$[, KoJiebareapHas CUCTEMA, MAATHUK, 3aTyXaromune KOJ'I€6aHI/I$I, BBIHYXXJICHHBIC
Koje0aHus, 3ByK M YCIOBHUSl €r0 pacnpoCTpaHeHUs; (U3NYECKUX BEIWYMH: aMIUIMTY[Aa, MEpPHOJ W 4YacToTa KojeOaHWW, cOOCTBEHHAs 4acToTa
KOJIeOaTeIbHOW CHCTEMBI, BBICOTAa, [TeMOp], TPOMKOCTH 3BYKa, CKOPOCTh 3ByKa; (PHU3WYECKMX MOJENe: [rapMOHMYECKHE KoJieOaHus|,
MaTeMaTHYECKUI MasiTHUK;

BIIQ/IETh YKCIIEPUMEHTATLHBIMA METO/IaMHU UCCIIEOBAHUS 3aBUCIMOCTH TIEPHO/Ia U YaCTOTHI KOJICOAHU MasgTHUKA OT JIJTMHBI €70 HUTH.

Yuenux noJjiydunt 603MOHCHOCNIb HAYYUMbCAL!

HCIIO/IL30BaTh 3HAHHMSA O MEXaHUYECKHMX KOJCOaHMAX W BOJHAX B HOBCG}IHGBHOI\/’I KHU3HU JJIsA obOecrieyeHnss 0OE30MaCHOCTHU npu O6paHIGHI/II/I C
HpI/IGOpaMI/I 1 TCXHUYCCKHUMU YCTpOﬁCTBaMH, AJI1 COXPAaHCHUA 300POBb U CO6J'IIOI[CHI/I$I HOPM 5KOJIOTHYCCKOT'O IMOBC/ICHUS B Oprxcanmeﬁ cpeac,
NPpUBOAUTL HNPUMEPBI MNPAKTUUCCKOTO HCIIOJIb30BAHUA 3HAHUH O MEXaHMYECKHMX KOJCOaHUSIX U BOJIHaX;, HWCIIOJb30BaHHUA BO300HOBIISIEMBIX
HCTOYHHUKOB SHCPIUH; SKOJIOTUYCCKUX HOCH@I{CTBHI\/’I HCCICO0BAaHNA KOCMHUYECCKOTO IMTPOCTPAHCTBA,

pasinydaTtse IrpaHyullbl IPUMCHHUMOCTHU (1)I/ISI/ILIGCKI/IX 3aKOHOB, ITOHUMAaThb BCGO6HH/II71 XapaKkTep q)YHHaMeHTaHBHI)IX 3aKOHOB H OI'paHUYCHHOCTDH
HCIIOJIB30BaHHA YaCTHBIX 3aKOHOB;,



npuéMaM TOUcKa W (OPMYIUPOBKH JIOKA3aTEIbCTB BBIIBUHYTHIX THUIOTE3 W TEOPETHUYECKUX BBHIBOJIOB HA OCHOBE AMITMPHUYECKH YCTAHOBIICHHBIX
(hakToB;

HAXOJUTh AJICKBATHYIO TPEIIOKEHHON 3amaue (U3NYECKYI0 MOJIENb, pa3peniath MpodJieMy Ha OCHOBE MMCKOIIUXCS 3HAHUH O MEXaHHYECKHX
KOJIeOaHUSX M BOJHAX C MCIIOJIb30BAHHEM MAaTEMAaTHUECKOTO afrapara, OleHUBATh PeaIbHOCTh MOMyYEHHOTO 3HAUCHUS (PU3HUECKON BEIIMIMHBI.

Inexmpomaznumnoe none
Yuenux nayuumcs:

OIIMCBLIBATh U OOBIACHATH (1)I/I3I/I‘ICCKI/Ie ﬂBJ'IeHI/ISI/HpOI_IeCCBIZ OJICKTpOMarduTHasA MHAYKOUSA, CAMOMHAYKIUA, IMTPCJIOMICHUEC CBETA, JUCIICPCUA CBETA,
MOrJIOMCHNUE U UCITYCKAHUC CBCTA aTOMAaMU, BOBHUKHOBCHHUC JIMHEHYaThIX CIICKTPOB UCITYCKAHHA U IMOTJIOMICHHA,

JaBaTb OHpCI[eJIeHI/ISI/OHI/IcaHI/ISI (I)I/I?;I/I‘ICCKI/IX MOHATHM: MarHUTHOE II0JIC, TMHHUU MarHUTHOM HHAYKIOWH, OJHOPOAHOC U HCOAHOPOAHOC MAarHUTHOC
I10JIC, MarHuTHBIN IIOTOK, HepeMeHHbIﬁ SHGKTpI/I‘IeCKI/Iﬁ TOK, 9JICKTPOMArouTHOC I10JIC, 3JICKTPOMAIrHUTHBIC BOJIHBI, 9JICKTPOMAarHuTHBLIC KOJ'IC6aHI/I$I,
pPaaruocCBA3b, BHIII/IMI)II71 CBCT, (1)I/ISI/I‘~ICCKI/IX BCJIIMYMH: MarouTHasd WHAYKIOHA, UHAYKTUBHOCTD, IIEPHUOL, YaCTOTAa U aMIUINTYJa 3JICKTPOMArHUTHBIX
KOHe6aHHﬁ, IMOKa3aTCJIn IIPCJIOMIICHUA CBCTA,

IPUMCHATDb 3aKOH IIPCIOMIICHUS CBE€TA U IIPABUJIO HeHua, KBAHTOBBLIX ITIOCTYJIATOB Bopa;

Yuenux noJjiydun 603MOHCHOCNTb HAYYUMbCAL!

WCTIOJIB30BaTh 3HAHHUA 00 3JEKTPOMArHUTHOM TOJI€ B TOBCEAHEBHOW XHU3HH Ui oOecredeHus 0€30MacHOCTH MpHU oOpaliieHnu ¢ npudopamu u
TEXHUYECKMMHU YCTPOMCTBaMU, Ul COXPaHEHHs 3[0pPOBbsI U COOJIIOICHHUSI HOPM 3KOJIOTMYECKOI0 MOBEICHUS B OKpYXKarollel cpere;

IIPUBOAUTH IPUMEPHI IPAKTUYECKOT0 MCII0JIb30BaHMsl (PU3NYECKUX 3HAHUN 00 3JIE€KTPOMAarHUTHOM IOJIE;

pa3nuyarth IpaHUIBl TPUMEHMMOCTH (DU3MYECKMX 3aKOHOB, NMOHUMAaTh BCEOOIMH XapakTep ()yHIAMEHTANbHBIX 3aKOHOB (3aKOH COXpaHEHHUs
3JIEKTPUUYECKOTO 3apsijia) U OTPAaHUYEHHOCTh MCIIOJIb30BaHMsI YACTHBIX 3aKOHOB,;

npuémam MocTpoeHus: PU3NIECKUX MoJieNel, morcka u GopMyIMPOBKH 10KA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETHUECKUX BBIBOJIOB HA OCHOBE
SMIUPUYECKU YCTAHOBIIEHHBIX (DaKTOB;

HaXOJUTh a/IEKBAaTHYIO MPEJIOKEHHOH 3a/jaue (PU3NYECKYI0 MOJIEINb, pa3pemiaTh npo0aeMy Ha OCHOBE UMEIOIIUXCS 3HAaHUI 00 3IeKTPOMarHuTHOM
T10JI€ C UCIOJIb30BAaHUEM MaTeMaTHUECKOTO arnapaTa U OlleHUBaTh PEaIbHOCTh MOJIyY€HHOTO 3HaU€HUs (PU3MUECKON BEIMYHHBI.

Cmpoenue amoma u amomnozo a0pa
Vuenux nayuumcsi:

OMHCHIBATh M OOBSACHATH (PU3NUECKUE SBJICHUS: PATUOAKTHBHOCTH, HOHU3UPYIOIINE U3ITYyUCHUS;

JlaBaTh OIpeACIICHUsI/ONMHCcCaHusl (PU3NYECKUX TOHSATHUN: PaTUOAKTUBHOCTh, aiub(da-, 0era- W ramMMa-4acTHIlbl, (PU3UYECKUX MOJETEH: MOJEIH
CTpOeHHs aTOMOB, Tpeuiokennbie [I. Tomconom u 3. Pesepdopmiom; mpoTOHHOHEHTPOHHAS MOAENh aTOMHOTO spa, MOJENb MpoIiecca JIeJICHHs
sipa aToMa ypaHa; GU3MYeCKUX BEJIMYUH: MOTJIOICHHAs J03a U3TydeHus, Kod()PUImeHT KauecTBa, YKBUBaJICHTHAs 71034, TIEPUO/] MOJTypacmasa;

MIPUBOJIUTH MIPUMEPHI U OOBSICHATH YCTPONUCTBO M MPUHLUI JEHCTBUS TEXHUYECKUX YCTPOICTB M yCTaHOBOK: cueTuuk [ eiirepa, kamepa Bunbscona,
My3bIpbKOBasi KaMePa, AJIEPHBIN peakTop Ha MEJICHHBIX HEUTPOHAX;

HU3MEPSATH: MOIITHOCTD JI03bl PATUOAKTUBHOTO U3ITy4eHUS! OBITOBBIM JIO3UMETPOM;

MPUMEHSTh: 3aKOH COXPaHEHHUSI MACCOBOT'0 YMCJIa, 3aKOH COXPAHEHUS 3apsa, 3aKOH PaJMO0aKTUBHOIO PACIaia, MPaBUJIO CMEILICHHUS;

BJIAJIETh SKCIIEPUMEHTAILHBIMA METOJIAMH UCCIIEIOBAaHUA B MPOIECCE U3YUYECHUS 3aBUCHMMOCTH MOIIHOCTH M3JIyYEHHs MPOJIYKTOB paclajia pajgoHa



OT BPEMEHUY;

Yuenux nomyuum 603moocHOCMb HAYYUMBCA:

® JCIIOJIb30BaTh NOJYYEHHbIE 3HAHMs B MOBCEIHEBHOM >KM3HU NpH OOpallleHuu ¢ MpubopamMu (CUETUYUK MOHM3HMPYIOLIMX YacTUL, JO3UMETp), AJsd
COXPAHEHMs 3/I0POBbsI U COOJIIOACHUS HOPM KOJIOTHYECKOT0 ITOBEICHUS B OKPYXKAOLIEH cpene;

® COOTHOCHUTb SHEPTUIO CBSI3U aTOMHBIX S7IEp C Je€(PEKTOM MACCHI;

® IIPUBOJAUTH NPUMEPHI BIUSIHUSA PAJUOAKTUBHBIX N3YyYEHUH HA KUBbIE OPraHU3Mbl; IOHUMATh IPUHLUI JEHCTBUS JO3UMETpa;

® [IOHUMAaTh 3KOJIOTMYECKHE IPOOJeMbl, BO3HHMKAIOIIME IPU HCIOIb30BAHUU ATOMHBIX 3JEKTPOCTAaHLIMH, M IYTH PELICHUs 3THX MpodieM,
IIEPCIIEKTUBBI UCII0JIB30BAaHUS YIIPABIISIEMOIO TEPMOSAEPHOTO CUHTE3A.

Cmpoenue u 380110uusn Beenennoii
Yuenuk nayuumca:

® DPa3IMYaTh OCHOBHBIE IPU3HAKHU CYTOYHOI'O BpalLlleHUs 3BE3AHOr0 Heba, ABukeHus JIyHbl, COJHIIA U IJIaHET OTHOCUTENIBHO 3BE3];

® [IOHMMAaTb PA3IUYUsl MEXKIY IeIMOLEHTPUUECKON U FEOLIEHTPUUECKON CUCTEMaMu MUpa.

® CpaBHUBaTh (U3UYECKUE U OpOUTANIbHBIE NApPAMETPhI IUIAHET 3€MHON I'PYIIIbI C COOTBETCTBYIOIIMMU TapaMeTpaMH IJIAaHET-TUTAHTOB M HAXOJUTh B
HUX o0I1Iee U Pa3InyHoE;

e 00BsCHATH cyThb 3¢ ¢dekra X. Jlomnepa; popMynupoBaTh U 00BSICHATH CYTh 3aKoHa J. Xa00i1a, 3HaTh, YTO 3TOT 3aKOH SBUJICS SKCIEPUMEHTAJIbHBIM
ITOATBEPKICHUEM MOJIEJIM HECTALIMOHAPHON BeeneHnnoi, oTkpeiTod A. A. @puiManoM

Yuenuk nonyuum eosmooicnocmo nayuumoca:

e yKa3blBaTh OOLIME CBOMCTBA M OTIMYMSA IJIAHET 3€MHOM TPYNIbl M IUIAHET-TUTaHTOB; MajblXx Tel CONHEYHOM CUCTeMbl M OOJNBIIUX IUIAHET;
I0JIb30BAThCS KApTOU 3BE3AHOrO Heba NMpu HAOIIOACHUSIX 3BE3HOIO HEOa;

® pa3aMyaTh OCHOBHBIE XapaKTEPUCTHKU 3BE3] (pa3Mep, LIBET, TEMIIEPATypa), COOTHOCUTH LIBET 3BE3/Ibl C €€ TeMIIEPaTypOi;

®  pa3nauyaTh TUNOTE3bl O MPOUCXOKIEHUN COTHEUHOU CUCTEMBI.

Conep:kanue y4eOHOr0 nmpeamera, Kypca

7 kaacc (136 4, 3 4 B Hee110)

BBenenue
®duzuka — Hayka o npupozae. Ousnueckue sBieHus. Ousznyeckue cBoiicTBa Ten. Habmonenue n onucanue Quandeckux siBieHuid. Ouznyeckue

BEJIMYMHBI. VI3MepeHns pu3ndeckux BEJIWYUH: AJIUHBI, BpeMEHH, TemrepaTypbl. @usnyeckue npuOopbl. MexayHapoHas cucTemMa eluHuL. TOYHOCTh
U IIOTPEIIHOCTD U3MepeHui. Ou3nKa U TEXHUKA.



OPOHTAJIbHAS IABOPATOPHASI PABOTA
1. Omnpenenenue 1eHbI ASTCHUS U3MEPUTEIHLHOTO MIPHOOPA.

IlepBoHAYaJIbLHBIE CBEIEHHSI O CTPOEHHH BelleCTBA
Crpoenune BemectBa. OMBITHI, JOKa3bIBAIOLINE aTOMHOE CTPOCHHE BellecTBa. TeIuioBoe JBMKEHHUE aTOMOB U MOJEKYJ. BpoyHOBckoe JBHKEHHE.
Juddysus B razax, )KUAKOCTIX ¥ TBEPIBIX Telax. B3aumoeiicTBrue yacThIl BEecTBa. ATperaTHbie COCTOSHUS BemecTBa. Moeu CTpOSHUS TBEPIbIX
TeJ, )KUJKOCTeH 1 ra3oB. OOBbsICHEHNE CBOMCTB ra3o0B, KHUJIKOCTEH M TBEPBIX T HA OCHOBE MOJICKYJIIPHO-KUHETUYECKUX MPE/ICTABICHHH.
OPOHTAJIbHAS1 TIABOPATOPHAS PABOTA
2. OmpeneneHue pasMepoB MallbIX TEJl.

B3aumoaeiicrBus Tea
Mexanunueckoe nBuxenue. Tpaekropus. ITyre. PaBHOMepHOE U HepaBHOMepHOe ABMkeHHe. CkopocTh. I'paduku 3aBHCHMOCTH YT U MOZYJIS
CKOpPOCTH OT BpeMeHH ABIkeHus. Mueprus. UneprHocTs Ten. B3anmopeiicteue ten. Macca tena. M3amepenue maccs! tena. IlnotHocts BemecrBa. Cuna.
Cuna Tsoxectu. Cuna ynpyroctu. 3akoH ['yka. Bec tena. CBsi3b MEX Iy CHIION TSKECTH M Maccol Tenna. Cuila TSyKeCTH Ha IpYruX IU1aHerax. JJunamomerp.
CrnosxeHue IByX CHUJI, HAallpaBJIEHHBIX 10 OJHOU npsiMoil. PaBHoaelicTBytomast 1Byx cuil. Cuiia TpeHus. @usnyeckas npupoja HedecHbIX Tes1 CoJlHeuHOM
CHUCTEMBI.

®OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI
M3mMepeHre Macchl Teja Ha PhIYa)KHBIX Becax.
W3mepenune oobema Tena.
OmpeneneHne MIOTHOCTH TBEPJIOTO Tea.
I'panynpoBanue npyXUHbI U U3MEPEHUE CHII JUHAMOMETPOM.
H3mepenne cuiibl TpEHHs C TOMOIIBIO TUHAMOMETPA.

NownkwWw

JaBJieHre TBEPABIX TeJl, JKMJAKOCTEH U ra3oB
Hasnenue. JlaBnenue TBepapix Ten. [laBnenue raza. OObsCHEHUE AaBIIEHUS ra3a Ha OCHOBE MOJIEKYJSIPHO-KMHETHYECKHUX MpPE/ICTaBICHUM.
[lepenaya maBnenus razamu u skuakocTsMu. 3akoH [lackans. CooOraromuecs cocyasl. ATMocdhepHoe naBieHue. MeToibl u3MepeHust aTMochepHoro
naBieHus. bapomeTp, MaHOMETp, MOPITHEBOM KUIKOCTHBIA HACcOC. 3aKOH Apxumesa. Y clIoBuUs IIaBaHus Tell. Bo3myxornaBanue.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI
8. OmnpeneneHNE BHITATKUBAONIEH CUJTBI, IEUCTBYIONIEH HA MTOTPYKEHHOE B )KUIKOCTH TEJIO.
9. BblsicHeHHE YCIOBUH TUIaBaHUs TeNa B )KUIKOCTH.

PaboTa u MOIIIHOCTB. JHePrus
Mexannueckast pabora. MomHocTs. [IpocTeie Mexann3mMbl. MOMEHT cuiibl. Y CIOBHS paBHOBECHUS pblyara. «30JI0TO€ MPaBUiIo» MEeXaHUKU. Buabl
paBHoBecus. Koadduuuent noneznoro neicrus (KII/). Oueprus. [lorennuanbias u kuHeTnyeckas sHeprus. [Ipespartienue sHepruu.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
10. BbIsicHEHME yCIIOBUS PABHOBECHS pblYara.
11. Onpenenenne KIIJI npu nogbeme Tena no HAKJIOHHOM TJIOCKOCTH.




IHoBTOpEHUE U 00001IEHNE
8 kaacc (68 4, 2 4 B Heen10)

TenioBble siBJICHUS

TemnmoBoe nBmwxkenue. TermnoBoe paBHoBecue. Temmneparypa. Buyrpennss sueprus. Pabora u temnonepenada. TermmonpoBogHocTs. KoHBEKIHS.
Nznyuenue. KonuuecTBo TemioThl. YenbHas TEMJIO0EMKOCTh. Pacder koinyecTBa TEIUIOTH NMPHU TEIIOOOMEHE. 3aKOH COXpPaHEHHUS U MpEeBpallleH hst
SHEPruM B MEXAHWYECKUX U TEIJIOBBIX IIpoueccax. [lnaBiaeHre u oTBepieBaHne KpUCTAUIMYECKUX TeJl. Y IebHas TeIuloTa IaBieHus. Vcnapenue u
koHgeHcanus. Kunenue. Bnaxxnocts Bozayxa. Y aenbHas TerioTta nmapoodpazoBanus. OO0bsSCHEHHE U3MEHEHUS! arperaTHOro COCTOSIHUS BelIecTBa Ha
OCHOBE MOJIEKYJISIPHO-KMHETHUECKUX IpeacTaBieHuil. [I[peoOpa3zoBaHue 3HepruM B TEIUIOBBIX MallMHax. /[Burarens BHyTpeHHero cropanus. [laposas
Typ6una. KIIJ[ TerioBoro npuratesns. JKOJIOTHYECKHE TPOOIEMbI HCIIOIb30BaHUS TETJIOBBIX MAIIUH.

®OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI

1. CpaBHEHUE KOJIMYECTB TEIUIOTHI P CMEUIMBAHUU BOJIbI Pa3HOU TEMIIEpaTypHI.

2. W3mepeHue yaenbHOHN TEMIIOEMKOCTH TBEPJIOTO TEa.

3. H3mepeHue BIaKHOCTU BO3TyXa.

DJIeKTpUYeCKHe SIBJICHUS

DnexTpuzanys Tel. J[Ba poja 3JeKTpuIecKux 3apaa0B. BzanmoaelicTeue 3apsokeHHBIX Tel. [IpOBOTHUKY, TUANEKTPUKH U TIOIYIIPOBOIHHUKH.
DneKkTpuuecKoe mosie. 3aKOH COXpaHEHUs AIIEKTPUUYECKOro 3apsiia. JenuMocTh IeKTpHUUeCcKoro 3apsaaa. DinekTpoH. CTpoeHue aromMa. DIeKTpUIecKui
TOK. JlelicTBUE AIEKTPHUUECKOTO TOJIS Ha JIEKTPUYECKHe 3apsabl. VICTOUHUKHN TOKa. DiekTpudeckas 1enb. Cuna Toka. DIEeKTpUIecKoe HallpsiKeHHUE.
OnexkTpuyeckoe conpotuieHre. 3akoH Oma ais yyactka uenu. [locnenoBaTensHoe U apaiiielbHOE COETUHEHNE TPOBOJHUKOB. PaboTa 1 MOIIHOCTh
anekTpuyeckoro Toka. 3akoH Jlxxoyns—IJlenna. Konaencarop. IlpaBuna 0e3onacHoctu mpu paboTe ¢ yieKTponpudopamu.

OPOHTAJIBHBIE IABOPATOPHBIE PABOThI

COopKka 3JeKTPUIECKO ey U U3MEPEHHNE CHITBI TOKA B €€ Pa3JIMYHbIX Y9aCcTKaX.
V3mepeHune HampspKeHHs Ha pa3iIMuHbIX y4acTKaX 3JIEKTPUUYECKOH 1IeTIH.
PerynupoBaHue CHIIBI TOKa PEOCTATOM.
W3mepenue conpoTUBICHHS MTPOBOIHUKA MPH ITOMOIIIM aMIIepMeTpa U BOJIBTMETpA.
N3mepenne MOITHOCTH ¥ pabOThI TOKA B DJIEKTPUUECKOH JIaMIIe.

XNk

JJIEKTPOMATHUTHBIE SABJIECHHS
OmnbiT Opcrena. MarautHoe nosie. MarHuTHOE 10J1€ IpsIMOTO TOKa. MarHuTHOE M0JIe KaTyIIKU ¢ TOKOM. [locTosiHHbIE MarHuThl. MaruuTHoe
MOJIE TMOCTOSAHHBIX MarHuToB. MarnutHoe mnoje 3emyid. B3ammojelicTBHE€ MarHuToOB. J[eMCTBHME MAarHUTHOTO IOJs Ha MPOBOJHUK C TOKOM.
DNEeKTPUYECKUI IBUTATENb.
®OPOHTAJIBHBIE TABOPATOPHBIE PABOTbI
9. (COopka d/IeKTpOMarHuTa U UCIIBITAHUE €T0 JICHCTBUS.
10. HM3yueHue aNEKTPUIECKOTO ABUTATEIIS IOCTOSTHHOTO TOKA (Ha MOJIEIH ).




CBeToBbI€ SIBJICHHUS
Hctounuku ceera. lIpsmonuneiiHoe pacnpocTpaHeHue cBera. Buaumoe neukenue cBeTwil. OTpakeHUE CBETA. 3aKOH OTPA)KEHUS CBETA.
ITnockoe 3epkano. Ilpenomnenue ceera. 3akoH npenoMieHus cera. JIunzpl. @okycHoe paccrosiHue JTMH3bL. OnTHYecKas cuiia JIMH3bIL. M300paxenus,
JaBaeMble JIMH30M. [ '1a3 Kak onTryeckas cucrtema. Onruyeckue npudopsl.
OPOHTAIJIbHAS IABOPATOPHA I PABOTA
11. Tlonmydyenue n300paXkKeHUS MPU TOMOIIH JTUH3EI.

IToBTOpeHue u 06001meHNE

9 kaacc (102 4, 3 4 B He1eNM10)

3aKkoHbI B3auMo/IeiicTBUS M ABUKeHUs TeJt (23+11 u)

Marepuansnass touka. Cucrema orcuera. Ilepememienne. CKOpOCTh NPSIMOJIMHEMHOTO PAaBHOMEPHOTO IBIKEHHUs. [Ipsmonunerinoe
PaBHOYCKOPEHHOE JIBUKEHHE: MTHOBEHHAsI CKOPOCTb, YCKOpEHHUe, nepemeniernue. ['paduku 3aBUCUMOCTH KMHEMAaTUYECKUX BEIMYUH OT BPEMEHH MpU
PaBHOMEPHOM U paBHOYCKOPEHHOM JBIKEHUU. OTHOCUTEIBHOCTh MEXAaHUUECKOTO JBMKEHHUS. [ '€0IeHTpHYeCcKas U reTMOLIEHTPUYECKas CUCTEMBI MUPAa.
WNuepunansHas cucrema orcyera. 3akonbl HetoTona. CBoOoaHOE Maienne. HeBecoMocTh. 3aKOH BCEMUPHOTO TATOTEHUS. MIMITynibe. 3aKOH COXpaHEeHHs
UMITyJIbCa. PeakTUBHOE JIBHIKEHHE.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

1. HccnenoBanue paBHOYCKOPEHHOTO JBMKEHUsSI 0€3 HauaIbHOM CKOPOCTH.
2. HW3mepenue yckopeHus CBOOOTHOTO MaICHUS.

Mexannuyeckue KoJ1e0aHusi M BOJHbIL. 3BYK (1243 u)

Konebarenbnoe nemwkenue. Konebanus rpysa Ha mnpyxkune. CBoboanble konebanus. KonebarenpHas cucrema. MasTHUK. AMIUIMTYAA,
nepuoJ, yactoTa konedanuii.. [IpeBparienue snepruu npu kosedareaIbHOM ABMXKEHUHU. 3aTyxatomiye konedanus. BolnykxaeHHsle konedanus. PezoHanc.
Pacnipoctpanenue konebanuii B ympyrux cpenax. [lomepeuHble M mpojofibHbIE BONHBI. J[nrHa BomHBI. CBSI3b JJMHBI BOJHBI CO CKOPOCTHIO €€
pacrpocTpaHeHHUs U NMepruoaoM (4acToToil). 3ByKoBbIe BOJIHBI. CKOPOCTH 3ByKa. BricoTa, TeMOp U IPOMKOCTH 3BYyKa. IX0. 3BYKOBOU PE30HAHC.

OPOHTAIJIbHAS JIABOPATOPHAS PABOTA

3. HccnepoBanue 3aBUCUMOCTH MEPUOIA M YaCTOTHI CBOOOTHBIX KOJICOaHW MasSTHUKA OT IJTUHBI €70 HUTH.

DjaeKTpoMarauTHoe moJe (16+9 u)

OnHOpOIHOE M HEOJHOPOAHOE MarHuTHoe nose. HanmpasieHue Toka U HampaBlieHHe JIMHUN ero MarHuTHOro nojs. [IpaBuno OypaBuuka.
Ob6napyxxenue marHuTHoro nois. [IpaBuno neBoit pyku. Muaykuus marHutHoro nosig. MarHuTHbl moTok. OmnbiTel Papanes. DIeKTpoMarHuTHas
nHaykuus. HampaBnenune muaykuvoHHoro toka. lIpaBuno Jlenna. fIBnenune camounHnykuuu. IlepemeHHBI TOK. I'eHEepaTrop NMEpPEMEHHOIO TOKa.
[IpeoOpa3oBanus 3HEepruu B 3aeKTporeHepaTopax. Tpanchopmarop. [lepenaya anekTpruyeckoil PHEPruM Ha PacCTOSHUE. DIEKTPOMArHUTHOE IMOJIE.
OneKTpOMarHuTHbIE BOJIHBL. CKOPOCTh paclpOCTPaHEHUs dJIEKTPOMAarHUTHBIX BOJH. BIMsHUE 2IIeKTPOMAarHuTHBIX U3JTy4YEHUHN Ha JKUBBIE OPTaHU3MBI.
Konebatenpupiii  koHTYp. I[lomydeHue sneKTpoMarHUTHBIX KosieOanuid. [lpuHnummbel paawocBs3u u  TeneBuaeHus. [MHTepdepennms caera.]




OnekTpoMarHuTHas npupoja csera. IIpenomnenue ceera. [lokasarens npenomnenus. Jucnepcust ceera. L{Bera Ten. TuIbl ONTUYECKUX CIEKTPOB.
ITornomenue u ucryckanue ceera aToMaMu. 1IpoucxoxneHne JIMHeNYaTbIX CIIEKTPOB.
®POHTAJIBHBIE JIABOPATOPHBIE PABOTbI
4. W3yueHue sIBICHUS DJICKTPOMArHUTHOW UHAYKIUH.
5. HaOmroneHue CIUTONIHOTO U JIMHEHYATHIX CIIEKTPOB HCITyCKAHUS.

Ctpoenne aToMa M aToMHOro sapa (11+9 q)

PannoakTMBHOCTh KaK CBHJIETEILCTBO CJIOKHOIO CTPOCHHUS aToMOB. Alb(da-, 6eta- u ramma-u3nydenus. Onwitel Pesepdopna. SAnepuas
Mozellb aroMa. PanuoakTuBHBIE NpeBpaileHus aToMHbIX sjaep. CoxpaHeHue 3apsoBOr0O M MAacCOBOTO YHCEN MPU SICPHBIX pEaAKIUSX.
DKCHepUMEHTAIbHBIE METOABI UCCIICAOBaHMS YacThil. [IpoTOHHO-HEHTPOHHAS MOAENb sapa. OU3NYECKUA CMBICHT 3apsiIOBOIO U MAacCOBOTO YHCEI.
Nzoromel. [lpaBuna cmemenus it anbda- U Oera-pacranga Ipu SISPHBIX PEaKIUIX. JHEPTUs CBA3M YacTHll B sape. Jlenenue saep ypana. Llemnas
peakuus. fnepHas sHepreTuka. DKOJIOrMuYecKue MpoOiemMbl padOThl aTOMHBIX dnekTpoctaHuui. [losumerpus. Ilepumon momypacmnanga. 3akoH
PaINOaKTUBHOIO pacnaia. BiausHue pagnoakTUBHBIX U3TYYCHUHN HA )KUBbIE OpraHu3Mbl. TepmosinepHas peakius. Mcrounuku suepruun CosHIa U 3BE3]1.

®POHTAJIBHBIE TABOPATOPHBIE PABOTbI

N3mepenne ecTeCTBEHHOTO paIMAlIMOHHOTO (DOHA JO3UMETPOM.
N3ydenue nenenus siapa atoma ypana o Gotorpaduu TpEeKoB.
Orenka nepuoja moJrypaciajia HaxoIAIIuXcsl B BO3AyXe MPOAYKTOB paciiajia ra3a pajioHa.
N3ydenue TpekoB 3aps>KEHHBIX YaCTHUI] IO TOTOBBIM (hoTOrpadusim.

A S

Crtpoenue u 3Boaonus Beenennoii (5 u)
Cocras, ctpoenue u nmpoucxoxaenne Comneunont cucremsl. [manets! u manbie Tena ConHeuHoi cuctembl. CTpoeHue, u3nydeHue u 3Bosorus ColHia
u 3Be311. CTpoenue u 3Boitonns BeeneHHoi.

IloBTOpenue u o6o0menue (1+2 u)



TemaTnuyeckoe NIIAHKPOBaHUE

7 kaacc
Nen Tema Komnnuecty BocnurareabHble 3a1auu 50P
9acoB
1 BBenenue 7 [TpuyunTh neTeit K aKKypaTHOMY BEJICHHUIO 3alicei B http://www.school-
Yro w3yaer busma. TeTpaau,; K J00poKenareaIbHOMY OOIICHHIO, collection.edu.ru/catalog/res/8b150b79-3174-
B3aMMOITOMOIIIH, K CAMOKOHTPOJIIO; BOCITUTHIBATh 441£-882b-0d9d9b49720a/?from=3b19dfa9-
Pusuaeckue ABJICHUA. YYBCTBO COINEPEIKUBAHUS 32 TOBAPUIIIEH, (HOPMUPOBATH 7bdf-441a-89¢4-
HaGmronenwus, OIIBITHI, MO3HABATEILHBINA HHTEPEC K (PpHu3uKe. fdbf8383e844 &interface=catalog&class[]=49&
usMepenus.  IlorpelHocT class[]=113921&class[]=113939&class[]=1139
. 40&subject[]=30&subject[]=113921&subject[]
maMepemuit. - busica - u =113939&subject[]=113940
TEeXHHKA.
2 | IlepBoHaYaIbHBIE CBEEHHS O 8 [Tpuy4nTh neTel K aKKypaTHOMY BEICHHIO 3aluceil B http://www.school-
CTPOEHHUH BellecTBa TeTpau,; K Jo00poKenareaTbHOMY OOIIIEHHUIO, collection.edu.ru/catalog/res/8b150b79-3174-
Mosmnekynsl. Juddyzus. B3aMMOIIOMOIIIH, K CAMOKOHTPOJIIO; BOCIIUTHIBATh 441£-882b-0d9d9b49720a/? from=3b19dfa9-
JIBr>KEHUE MOJIEKY!IL. YyBCTBO COINEPEKUBAHUS 32 TOBApUIIEH, HOPMUPOBATH 7bdf-441a-89e4-
bpoyHOBCKOE IBUKEHHE. MO3HaBaTeNbHBIN HHTEPEC K (PUBHKE. fdbf8383e844&interface=catalog&class[]=49&
[TputskeHue U OTTAJIKMBaHKE class[]=113921&class[]=113939&class[]=1139
MoJiekyI. Paznuunbie 40&subject[]=30&subject[]=113921&subject[]
COCTOSIHHSI BEIIECTBA U UX =113939&subject[]=113940
00BsICHEHNE Ha OCHOBE
MOJIEKYJISIPHO-KUHETHUECKUX
MIPEJCTaBICHUI
3 B3aumopeiicTBue TeI 33 BocnuTeiBath cTpeMiIeHHE K JOCTHXKCHHIO TIEITH, http://www.school-

MexaHnuyeckoe  JBUKEHUE.
PaBHOMepHOE JBUYKEHHUE.
CKopocCThb. Nuepuusi.

YCHUIYMBOCTb, BHUMAHUE, KYJIBTYpPY pPEeUr

collection.edu.ru/catalog/res/a54b5e¢75-1t6¢-
4791-a78f-b2¢c49¢c939f1/?from=3b19dfa9-
7bdf-441a-89¢4-
fdbf8383e844 &interface=catalog&class[]=49&



http://www.school-collection.edu.ru/catalog/res/8b150b79-3174-441f-882b-0d9d9b49720a/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/8b150b79-3174-441f-882b-0d9d9b49720a/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/8b150b79-3174-441f-882b-0d9d9b49720a/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/8b150b79-3174-441f-882b-0d9d9b49720a/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/8b150b79-3174-441f-882b-0d9d9b49720a/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/8b150b79-3174-441f-882b-0d9d9b49720a/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/8b150b79-3174-441f-882b-0d9d9b49720a/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/8b150b79-3174-441f-882b-0d9d9b49720a/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/8b150b79-3174-441f-882b-0d9d9b49720a/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/8b150b79-3174-441f-882b-0d9d9b49720a/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/8b150b79-3174-441f-882b-0d9d9b49720a/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/8b150b79-3174-441f-882b-0d9d9b49720a/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/8b150b79-3174-441f-882b-0d9d9b49720a/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/8b150b79-3174-441f-882b-0d9d9b49720a/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/8b150b79-3174-441f-882b-0d9d9b49720a/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/8b150b79-3174-441f-882b-0d9d9b49720a/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/a54b5e75-ff6e-4791-a78f-b2c49ec939f1/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/a54b5e75-ff6e-4791-a78f-b2c49ec939f1/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/a54b5e75-ff6e-4791-a78f-b2c49ec939f1/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/a54b5e75-ff6e-4791-a78f-b2c49ec939f1/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/a54b5e75-ff6e-4791-a78f-b2c49ec939f1/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940

BsaumoneiictBue Ten. Macca
Tena. M3mepenue macchl Tena
c ITOMOIIILIO BECOB.
IImoTHOCTE BellecTBa.

SBmenne  Tarorenms. Cuia
TshkecTr. CHita, BO3HHUKAIOMIAS
npu  jaepopmanuu.  Ympyras
nedopmanus. 3akoH ['yka. Bec
tena. CBs3b  MeEXAy CHIOU
TSKECTH U Maccoi

class[]=113921&class[]=113939&class[]=1139

40&subiject[1=30&subject[]=113921&subject]]
=113939&subject[]=113940

JdaBienne TBepaBIX Tel,
JKMJIKOCTEH U ra3oB

[aBienue. [aBnenue
TBEpABIX Ten. JlaBimeHue rasa.

OObscHEHUE JaBJICHHA  Ha

OCHOBE MOJIEKYJISIPHO-
KHHETHYECKUX
MpEeACTABICHUI. 3aKkoH
ITackans. JlaBieHue B
KUJTKOCTH " rase.
CooOmaromuecs COCY/IBI.
[nro3s1.

AtmochepHoe naBieHue. OnbIT
Toppuuennu. bapomerp-
aHEepOH/I.

30

BocnuraHue yBaKUTEILHOTO OTHOLICHHUS K
OJTHOKJIACCHHKAM,

(1)OpMI/Ip0BaHI/Ie CaMOCTOATCIIBHOCTH,

Pa3BUTHUEC 3CTCTHUYICCKOI'O0 BKYyCa yualliuxcs,
AKKYpPAaTHOCTHU, BHUMATCIIbHOCTHU, CO3JIAHUC YCIICXA,

BOCIIMTAaHUC UHTEPECCA K (1)I/I3I/IKC.

http://school-collection.edu.ru



http://www.school-collection.edu.ru/catalog/res/a54b5e75-ff6e-4791-a78f-b2c49ec939f1/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/a54b5e75-ff6e-4791-a78f-b2c49ec939f1/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://www.school-collection.edu.ru/catalog/res/a54b5e75-ff6e-4791-a78f-b2c49ec939f1/?from=3b19dfa9-7bdf-441a-89e4-fdbf8383e844&interface=catalog&class%5b%5d=49&class%5b%5d=113921&class%5b%5d=113939&class%5b%5d=113940&subject%5b%5d=30&subject%5b%5d=113921&subject%5b%5d=113939&subject%5b%5d=113940
http://school-collection.edu.ru/

Pab6ora. MOoOIIHOCTbD.
JHeprus.

PabGora cuibl, aeicTByrome
[0 HaIPaBJICHUIO JIBHXKCHUS
tena. MomHocts. [IpocThie
MEXaHHU3MBI. VcnoBus
paBHOBecHs pbryara. MoMeHT
cunel. PaBHOBecme Tena C
3aKpEIUICHHOM OCBIO

BpalllCHUs. Bu bl PaBHOBCCH:A

Tell.
«3om0t1oe IIPABUIIO»
MEXaHUKH. Koadduument

MOJIE3HOT'O JICHCTBUS.

IloTenuunanbHas SHEpPrus
MOJHITOIO  Tela,  CXKAToU
MIPY>KUHBI. Kunernueckas
SHEpPrus JBHXKYILETroCs Tela.
[IpeBpamienue ogHOro BHAA
MEXaHWYECKOM JOHEpPruH B
JIpyroi. 3aKOH COXpAHEHUS
MMOJTHOH MEXaHUUYeCKOM

SHEpruu. OHEpPrus peKk u

BeTpa.

24

BOCIIMTAHUC YBAXKUTCIIbHOI'O OTHOIICHUSA K
OJHOKJIaCCHUKAaM,

(bopMHUPOBaHHE CAMOCTOSITEIILHOCTH,

PAa3BUTHUC 3CTCTUYCCKOI'O0 BKyCa ydaluxcs,
AKKYpPAaTHOCTHU, BHUMATCIIbHOCTH, CO3IAHUC YCIICXA,

BOCIIUTaHHE UHTEpeca K (PU3UKe.

http://archive.1september.ru/fiz




6 | IloBropenue

Hroro

104

8 Ki1acc

Ne i/t

Tema

KoanuectBo yacoB

BocnurarensHbie 3a0a4n

50P

TemoBbie siBJICHUS
TennoBoe qBUKEHUE.
Tepmomerp. Cs3b
TeMIepaTypbl CO CpeaHen
CKOPOCTBIO JBUKEHHUSI €T0
MoJIeKyJl. BHyTpeHHs4
sHeprus. [[Ba cmocoba

12

Pa3Butue nozHaBaTeabHOTO
MHTEpeca y4yaluxcs, OCHOB
KOMMYHHUKAIITHOHHOTO
0OLIeHMs], yBEPEHHOCTH B
COOCTBEHHBIX CHJIAX.

http://archive.1september.ru/fiz




W3MEHEHUSI BHYTPEHHEHN
SHEPTHH: TEIUIoNepe1ada u
pabora. Bubr
TeIUIOTIEpeIayuu.
KonnuecTBO TENIOTHI.

VY aenpHas TEIIOEMKOCTh
BEIlleCTBA. Y AeIbHas
TEIJIOTa CTOPAHUS
TOILTMBA. 3aKOH
COXpaHEHHUS SHEPTHH B
MEXaHNYECKUX U TEIUIOBBIX
mpolieccax

HN3meHeHne arperaTHbIxX
COCTOSIHMI BellecTBa

ArperatHbie COCTOSIHUS
Beulecta. [InaBnenue u
OTBEPJIEBAHUE TEIL.
Temneparypa 1aBieHus.
VY nenbHas Tennora
miasieHus. Mcnapenue u
KOH/JICHCAIIHSI.
Haceimennsiit nap.
OtHocuTenbHas
BIIQYKHOCTH BO3/yXa U €€
usMmepenue. [Icuxpomerp.
Kunenue. 3aBucumMoctsb
TEeMIIepaTypbl KUTIEHUS OT
JaBJeHUs. Y AelbHast
TEIJIOTa MapooOpa30BaHuUs.

11

ITpogeMoHCTPHPOBATH
(dbopMEpOBaHKE BOJIECBBIX
Ka4eCTB y4aruxcs,
no0porkenareabHoe O0IIeHIe
M B3aHMOIIOMOIIIb.

http://www.physbook.ru




OOBsICHEHNE HU3MEHEHUS
arperaTHbIX COCTOSIHMI Ha
OCHOBE MOJIEKYJISIPHO-
KUHETUYECKHX
IIPEACTABICHUM.

DJIeKTpUYeCKUue
SIBJIGHUSI  DJEKTpU3aLMs
Tell. [Ba pona

QJICKTPHUUYCCKUX 3apsa10B.

IIpoBogHuKH,
HETIPOBOJHUKHU
(IMPNEKTPUKH) u
MOJIYITPOBOJIHUKH.
BzauMmopeiictBue
3apSKEHHBIX TEI.
DneKkTpruyecKoe noJie.
3akoH COXpaHEHUs

ANEKTPUYECKOTO  3apsja.
HenmumocTb
ANEKTPUYECKOTO  3apsja.
DNEKTPOH. Crtpoenue
aTOMOB.

DIIEKTPUYECKUH TOK.
lanpBann4eckue
3JIEMEHTBI U
aKKyMYJISITOPHI. [lericTBUs

27

BocnuTeiBaTh OTHOIIEHHE K
du3HKe KaK K
JKCIIEPUMEHTAIILHON HAYKE;
MIPOJIOJKUTH padoTy 110
(hOPMHUPOBAHUIO YMECHHM
paboTaTh B KOJUIEKTHBE;
3aKpEeNUTh MPaBUia TEXHUKU
0€301macHOCTH MPU COOPKE
1eny,

http://www.physbook.ru




INEKTPUYECKOTO TOKA.
Hanpasnenue
ANEKTPUYECKOTO TOKA.
DnekTpuyeckas Lemb

DJIeKTPOMArHUTHbIE
sIBJIeHUs1 MarnutHoe 1ose
TOKa. OJEKTPOMAarHuTbl M
ux MIPUMEHEHUE.
[TocTostHHBIE MarHuThlI.
MarnutHoe mnone 3emiu.
MarnuTHsbie Oypu.
[elictBue MardHuTHOTO
MoJjisi Ha MPOBOJHUK C
TOKOM. DJIEKTPOJBUTATEINb.

JluaaMuK 1 MEKPO(QOH.

http://physics.nad.ru/

CgeToBbI€e SIBJICHHSA
Ucrounuku CBeTa.
IIpssmMonuneitHoe
pacrnpocTpaHeHHE CBeTa B
OJTHOPOJTHOM cpene.
Otpaxxenne cBeTa. 3aKOH
OTpaXEHUSI. ITnockoe
3epKa’o. [Ipenomnenne

ceera. Jluuza. DokycHoe

PopMHpPOBATh HHTEPEC
ydanuxcsa K U3y4CHHIO
(bU3HKH; BOCIIUTHIBATD
aKKypaTHOCTb YMEHUS U
HaBBIKH PallMOHAIBHOTO
HCII0JIb30BaHUsI, CBOETO
BPEMCHHU, IJIAHUPOBAHUA
CBOEH IeITeNbHOCTH,
BOCITUTAHUE OEPEKHOTO
OTHOIIIEHUSI K 000PYA0BaHUIO,
yueOHOMY MaTepuay.

http://physics.nad.ru/



http://physics.nad.ru/
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pacCTosITHUE W ONTHYECKas
cuna ymH3bL. [locTpoeHue
n300pakeHU B  JIMH3AX.
I'maz  kak  omrTuyeckas
cuctema. JledexTsl 3peHusl.

OnTHueckue MpuodopskI.

6. [ToBTOpEeHue 3
7. Bcero 68
9 knacc
Nen/m Tema KonunuecTBo uacoB BocnurarensHbie 20P
3aa4u
1. 3aKoHbI Su. a) hbopMHUpOBAThH http://school-
B3anMO/IeiicTBUsI u MHUPOBO33pEHUE! collection.edu.ru (

IBHKeHUsl TeJd Dusuka —
HayKa 0 TIpUpPO/IE.
dusnueckue Teaa U SIBIEHUS.
dusnyeckre CBOWCTBA TeEIl.
HaOmronenne u  omnmcanue
buznuecKux SIBJICHUH.

ImoKa3aTh, 4YTO
HMCTOYHUK U3y4aeMoOi
TEMBI «3aKOHEI
B3aNMOJEUCTBUS U
JIBIDKCHUS TEII»-
peanbHBI MUp, U OHA



http://school-collection.edu.ru/
http://school-collection.edu.ru/

DU3NYECKUN  SKCIIEPUMEHT.
MopaenupoBanue SBJICHUNA M
00BEKTOB IIPUPOJIBL.
duznyeckue BEJIMYUHBI.
W3mepenus ¢busnyeckux
BEJIMYMH: JJIMHBI, BPEMEHH,
TeMiieparypbl. Dusnueckue
npubopbl.  MexayHapoaHas
cucreMa eauHul. TogHOCTD 1
IOTPEIIHOCTh  U3MEPEHUH.
®dusnyeckue  3aKOHBl WU
3aKOHOMEpHOCTH. Pusuka u
TexHuka. HayuHelii wmeTOq
no3HaHus. Ponb ¢usuku B
(dbopMupOBaHUU
€CTECTBEHHOHAY4YHOU

TpaMOTHOCTH.

BO3HUKIIA U3
moTpeOHOCTEH JTFOCH.
0) popmupoBaTh
Ka4yecTBa JINYHOCTH:
TPYIOTIO0HE U
CaMOCTOSITEIILHOCTbD.

Mexannuyeckue
KoJ1e0aHus BOJIHBI. 3BYK
MexaHuyeckoe  JIBH)KCHUE.
MarepuanbHasg TOYKa Kak
MoJielb (PU3UYECKOTO Tena.
OTHOCUTENBHOCTD
MEXaHUYECKOTO  JIBUYKEHUS.
I'eonenrprueckas u
reJINOIeHTpUYecKast
cuctembl Mupa. Cucrema
OTCYETA. ®dusnyeckue
BEITMYUHBI,  HEOOXOJUMBIE

JJIA OIIMCaHUuA AOBUWXXCHHUA, U

49g

CnocoOcTBOBATH
(hopMHUPOBAHHIO
OTBETCTBEHHOI'O
OTHOIICHHS K YUCHHIO,
TOTOBHOCTHU U
MOOWIJIM3AINN YCHITUH
Ha 0e301Hn00YHOe
BBITIOJIHEHHE 3aaHH,
MIPOSIBUTH
HauOO0JIBIIYIO
aKTHBHOCTH B MX
BEITIOJIHEHNH;
BOCIIUTATh KYJIBTYpPY

http://school-
collection.edu.ru (
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B3aMMOCBSI3b MEXKIY HUMH
(yTB, nepeMeIieHue,
CKOpPOCTb, YCKOpPEHHUE, BpeMsi
nBIKeHUs1). PaBHOMEpHOE M
PaBHOYCKOPEHHOE

IPSMOJIMHEMHOE  JIBUJKECHHUE.
I'padpuxu 3aBUCUMOCTH
KUHEMATHYCCKUX BCIUYUH OT
BpPEMEHU MPU PABHOMEPHOM U
paB-HOYCKOPEHHOM

JIBMKCHHUH. PaBHoMepHoOe
JBUKEHHUE 110 OKPYKHOCTH.
Nuepumsi. MHEpTHOCTH Te.
BzamMmoneiictBue ten. Macca
tena.  M3MepeHue  maccel
tena. IInoTHOCTE BemiecTBa.
Cuna. Eaununel  CHIIBL
WNuepuuanbHas cucTeMa
orcuera. 3akoHBl HproTOHA.
CBoOOmHOE TMaJcHUE TeI.
Cuna TSKECTH. 3akoH
BCEMHUPHOTO TATOTCHHS.
HckyccTBeHHBIE  CITYTHUKH
3emnu. Cuna  ynpyrocru.
3akoH [I'yka. Bec Tena.
Hesecomocts. CBsI3b MexAy
CHJION TSKECTH MacCOM TeJa.
Cuna TspKeCcTM Ha ApPyTrHX
IJIaHETaX. Junamomerp.
Cnoxenue JBYX cul,
HaMpaBJIEHHBIX MO  OJHOM
npsMoid. PaBHoecTByomast

y4eOHOTO Tpy/a,
HaBBIKOB
camoo0pa3oBaHus,
HYKOHOMHOT'O
pacxo0BaHuUs
BpEMEHU




cun. Cuna tpenusa. Tpenue
CKOJIbXKEHUsA. TpeHue MOKOos.
Tpenue B  mnpupoge u
TeXHUKe.  Hckyccmeennvie
cnymuuxu3emnu'.  Ilepeas
KocMu4eckas CKOpOCMb.
Nmnynbe. 3aKoH coXxpaHEeHUs
UMITYyJIbCA. PeaktuBHOE
nBIkeHne. Mexannueckas
pabora. MouHoOCTS.
Oueprus. [loTeHuunane-Has u
KHUHETHYEeCKas SHEpIHUsl.
[IpeBpamienne OgHOTO BUJA
MEXaHUYECKOM DJHEPruu B
Ipyroil. 3akOH COXpaHEHUS

IIOJIHOU MeXaHU4YEeCKOU
JHEPIuu. IIpoctsie
MEXaHU3MBI. YcnoBus

paBHOBECHs TBEPAOrO Tela,
HUMEIOILET0  3aKPEIICHHYIO
OCb  JBIKEHHA. MOMeEHT
cunsbl. LleHTp TspKEecTH Tena.
Peryar. PaBHOBecue cwi Ha

ppraare. Koapdpunuent
MOJIE3HOT'O e CTBUS
MEXaHH3Ma.

KonebarenpHoe

newkenne. Konebanus rpysza
Ha mnpyxuHe. CBoOoaHbIE
koneOanus. KomebOarenbHas
cucteMa. MasTHUK. AMILIH-




yaa, nepuo, yacToTa
Konebanuit. [ apmonuueckue
konebanus.  llpeBpaienue
SHEPTUU MPH KOJIeOaTEIbHOM

IIBUOKECHUU. 3aryxaromiue
KojeOaHus. BbiHyXIeHHbBIE
Kose0aHusl. Pe3onanc.
Pacnpocrpanenue

KojeOaHui B yHOpPYrux

cpenax. Ilomepeunbie
MPOJONIbHBIE BONHBL. J[uHA
BOJIHBI. CBsI3b JITMHBI BOJHBI

co CKOPOCTBIO ee
pacpocTpaHeHUs u
MIEPUOJIOM (uacToToi).

3ByKoBbI€ BOJIHBL. CKO-pOCTh
3Byka. Bpbicota, TemMOp wu
IPOMKOCTh ~ 3ByKa.  OXO.
3BYKOBOH PE30HAHC.

DJIeKTPOMArHuTHoOeE
noJie O1bIT
Opcrena.
MarsuTtHoe IoJI€.
Nuanyknus
MAarHMTHOTO ITOJIS.
MarsuTHoe IoJIe
MPSIMOTO TOKa.
MarsuTHoe 1moJe
KaTYIIKA C TOKOM.
ITocTostnabIE

28g

BocnuteiBate ymenue
IIPEO0IEBATh
TPYIHOCTH,
BBICITYIIIUBATh
OIIIIOHEHTOB,
OTCTauBaTh CBOIO
TOYKY 3PEHUS, yBAXKATh
OKPY’KarOIINX

http://school-
collection.edu.ru (
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MarHuThl.
MaruutHoe nose
MTOCTOSIHHBIX
MarHuTOB.
MaruauTHoe nosie
3emutu.
Bzaumopneiicterue
MarHuroB. JlelicTBue
MarHuTHOTO TOJIS Ha
IIPOBOJIHUK C TOKOM.
DIIEKTPUYECKUI
JIBUTaTENb.
OnHOpOAHOE U
HEOJHOPOIHOE
MarHuTHOE TOJI€.
[IpaBusno OypaBumka.
OGnHapyxeHnue
MarHUTHOTO TOJIA.
JenicTBue
MarHuTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM
U JIBUKYIYIOCS
3apsKEHHYIO
yactuny. Cuna
Amnepa u cuna
Jlopenya. IlpaBuno
JIEBOM PYKH.
MarHuTHbII TOTOK.
Onbitel @apages.
DJIeKTpOMarHuTHas
WHTYKITHUS.
Hanpasnenue




UHAYKIIMOHHOTO
toka. [IpaBuino
Jlenna. SIBnenue
CaMOUHTyKIUH.

DNeKTPOMarHuTHHIE
kosneOanus. KonebOarenbHbli
KOHTYp. IlepemMeHHBI TOK.
I'eneparop IIEPEMEHHOT0
TOKA. [TpeobpaszoBanus
SHEPrUu B
AJIEKTpOreHepaTopax.
Tpanchopmarop. Ilepenaua
ANEKTPUYECKOM HHEPruM Ha
paccTosiHue.
DNeKTpOMarHuTHOE  TOJe.
DNEeKTPOMArHUTHHIE BOJHBI.
CkopocTh pacnpoCcTpaHEHHs
ANEKTPOMArHUTHBIX  BOJIH.
Bnusinue snekTpoMarHuTHBIX

W3TyYCHHI Ha JKABBIE
OpraHU3MBbl. [Tonyuenue
AJIEKTPOMATHUTHBIX

KoJe0aHuil. [IpunHIMUIIBL

pPaaruoCBA3U U TCICBUIACHUA.

DneKTpOMarHuTHas
npupojga cBera. CKOpoOCTb
cBeta. lVcTouHWKH CBeTa.
[IpssMmonuHeitHOE
pacrpocTpaHeHue CBeTAa.
OtpaxkeHne cBeTa. 3aKOH
oTpaxkxeHusa cBera. I[limockoe




3epKaio. N3obpaxenue
npeaMera B 3epKale.
[Ipenomnenue cBera. 3akoH
npenomiieHus: cBeTa. JIMH3BL
dokycHOe paccrosiHue
auH3bl.  Onrtudeckas cuia
JIMH3BI. N3obpaxkenus,

naBaeMble JuH30U. I'1a3 kak

ONTHYECKas CUCTEMA.
OnTuueckue pUOOPHI.
[Ipenomnenue CBeTa.

[Tokazatenr  mpEOMIICHHUS.
Jucnepcus ceera. [{Bera Ten.

Cnekrporpad u
CIIEKTPOCKOII-. Turbl
OIITHYCCKHUX CIICKTPOB.

CnexmpanbHulll aHATU3.

CtpoeHue atoma u
atomHoro sigpa CrpoeHue
aTOMOB. [Inanerapnas
Mozenb aroma. llornomenne
u UCITyCKaHHe cBeTa
atomamu. IIpoucxoxnenne
JIMHEMYaThIX CIIEKTPOB.
OnbIThI Pesepdopna.
PagnoakTuBHOCTH KaK
CBUJETEIBCTBO CJI0KHOTO
CTpoeHHs: aToMmoB. Aubda-,
O0era- M TaMMa-U3ITy4YEHUS.
PagnoaktuBHbIE
MIpEeBpALIECHUS aTOMHBIX S7IEP.
CoxpaHeHue 3apsioBOrO M

154

Bocnuranne
LIEJIOCTHOW KapTHUHKHU
MHpA;

Bocmmrats
YMEHHUE UCIOJIB30BATh
3HaAHMS, TIOJTYYCHHbBIS
YYAIUMHUCS TIPU
M3YYEHUU JPYTUX
MPEAMETOB;

Iloka3aThb cBsI3b
bu3uKU ¢ XUMHUEH.

http://fiz.1september.ru/
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MacCcoOBOTO qucen npu
snepHbIX peakiusax. [lepuon
rostypacnaja. 3aKkoH
PaIMOaKTUBHOTO  pacmaja.
DKCIepUMEHTAIbHBIC

METOBI HCCIIEI0BaHUS
YaCTHII. [IpoTonHo-
HEUTpPOHHAS MOJCNb Spa.
du3ndecKkuid CMBICHT

Ctpoenue "
IBOJIIOLIUA BcenenHnoit
I'eonentpuueckas u
TeJINOIICHTPUIECKAs
cuctembl mupa. Cocras,
CTPOCHHUE W TPOMCXOKICHHE
ConneyHoH CHCTEMEL.
dusnueckas npupoza
HeOecHBIX Ten ColHEUHOU
CUCTCMBI. HJ’IaHeTBI MaJibIC
tena COJIHEYHOM CHCTEMEI.
CrpoeHue, Wu3IyyeHHE W
spomonusa CojiHIIA W 3BE3..
Ctpoenne W HBOJIOIUA
Bcenennoii. TI'unote3a
bonpioro B3peiBa.

54

dopMupOBaTh
IM03HABATEIbHBII
MHTEpEC K
aCTPOHOMMUH,
KOMMYHUKaTUBHBIX
YMEHUI IpyNIoBOro
B3aMMOJEUCTBHUI

http://astronom-
ntl.narod.ru

Hroro

1024.
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CucreMa OLeHKH JOCTHKEHHS! TJAHUPYEMBbIX Pe3yJIbTATOB OCBOCHMS NpeaMeTa (KpuTepuu OLleHUBAHMA):
Onenka «S»:
1. 3HaHus, TOHUMaHUA, TITYOMHBI YCBOSHHS 00YJaIOLIMMHCS BCETO 00BEMA MPOrpaMMHOT0 MaTepraa.
2. YMeHus BBIACTATH IVIaBHBIC TIOJOXKEHUS B U3yUEHHOM MaTepuaie, Ha OCHOBaHHH (DaKTOB U IPUMEPOB 000011aTh, Ae7aTh BEIBOABI, YCTAaHABINBAThH
MEXIPEIMETHBIE U BHYTPUIIPEAMETHbIE CBSI3U, TBOPUECKH IPUMEHSATH MOJIYYEHHbIE 3HAHUS B HE3HAKOMOW CUTYallUU.
3. OrcyrcTBUS OMIMOOK U HETOUETOB IIPU BOCIIPOU3BEICHUN U3yYEHHOI0 MaTepuana, pyu YCTHBIX OTBETaX YCTPAHEHUs OT/ENbHBIX HETOUHOCTEH ¢
MIOMOILBIO JOMOJHUTEIBHBIX BOIIPOCOB YUUTENs, COOIIOACHUS KYIbTYPbl MUCbMEHHON U YyCTHON pedH, IpaBuil OPOpPMIICHHS TUCbMEHHBIX padoT.

Ouenka «4»:

1. 3HaHuA BCEro M3y4EHHOI'0 IPOrpaMMHOI0 MarepHaa.

2. YMeHus BBIICTATH ITIaBHBIC TIOJIOXKEHNS B U3YUYCHHOM MaTepuaie, Ha OCHOBaHHH ()aKTOB U IPUMEPOB 000011aTh, AeTIaTh BEIBObI, YCTAHABIUBATh
BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSATH MOTYUCHHbIE 3HAHUS Ha IIPaKTUKE.

3. JlonmyiieHus: HE3HAYUTENbHBIX (HErpyObIX) OINOOK, HEAOYETOB TP BOCIIPOU3BEIECHUN U3YUEHHOT0 MaTepHralia; COOII0ACHHSI OCHOBHBIX ITPaBUII
KyJIbTYpbl TUCBMEHHON M YCTHOM peun, npaBuil ohOpMIIEHUS! TUCbMEHHBIX padoT.

Onenka «3»:

1. 3HaHMs U YCBOGHHUS MaTepHaja Ha ypOBHE MUHUMAJIbHBIX TPpeOOBaHUN MPOTrpaMMBl, 3aTPyAHEHUS IPH CAMOCTOATEILHOM BOCIIPOU3BEICHNH,
BO3HUKHOBEHUSI HEOOXOJUMOCTH HE3HAUUTEIbHON TTOMOIIH MPEToAaBaTeNs.

2. YmeHus paboTaTh Ha ypOBHE BOCIIPOU3BECHMUS, 3aTPyIHEHUS IIPU OTBETAX HAa BUIOM3MEHEHHBIE BOIPOCHI.

3. Hannuus rpy6oii omnOKH, HECKOJIBKUX IPyObIX OIINOOK MPU BOCTIPOU3BEACHUN U3yUEHHOIO MaTepHasa; HE3HaUUTEIbHOTO HECOOTI0ACHHUS
OCHOBHBIX IIPAaBUJI KyJIbTYypbl MUCbMEHHOM M YCTHOM peuH, paBui 0(hOpMIIeHHs MUCbMEHHBIX paloT.

Omenka «2»:

1. 3HaHUA U yCBOEHUS MaTepualia Ha yPOBHE HIKE MUHUMAIILHBIX TPeOOBAHHM MPOTPaMMBbI; HATUYHS OTACIBHBIX TPEACTABICHUN 00 H3y4YeHHOM
Marepuaie.

2. OtcyTrcTBUs yMeHHs pabOTaTh HA YPOBHE BOCTIPOU3BEIACHMUSI, 3aTPYTHEHUS TIPU OTBETAX HA CTAHAAPTHBIC BOMPOCHI.

3. Hanuums HECKOMBKUX TPYOBIX OMIMOOK, OOJBIIOTO YKCIa HETPYOBIX MPU BOCIIPOU3BEACHUH U3YYCHHOTO MaTepuaa, 3HaYUTeIbHOTO
HecOOII0IeHHSI OCHOBHBIX MPaBUJI KYJIbTYPbl TUCBbMEHHON M YCTHOW peuu, MpaBui ohopMIIeHUs! TUCbMEHHBIX padoT.



Onenka «1»:
1. Hert oTBera.

B xozne oOyueHust 6M0I0ruK OCYIECTBISAETCS TEKYIUI U UTOTOBbI KOHTPOJIb.
Kputepun u HOpMBbI OLICHKHM 3HAHUI U YMEHUI 00y4aroIUXCs 32 CAMOCTOATEIbHbIE TUCbMEHHBIE U KOHTPOJIbHBIE PAa0OTHI:

Onenka «S»:
1. Brimonusiet paboty 6e3 omrOOK UiTH JIOMYCKaeT HECYIIECTBEHHBIN HEOUET.
2. CoOmoaeT KynbTypy NUCbMEHHOM peun; npaBuiia 0(hpOpMIIEHUS TUCbMEHHBIX PaloT.

Omnenka «4»:

1. BhINOJHSAET MUCHMEHHYIO pabOTy MOJTHOCTHIO, HO JIOMYCKAEeT B HEll He Oosiee 0IHOM HerpyOoi OmMOKY U OJJHOTO HeJouETa U /uin/ He 6olee ABYX
HEJIOYETOB.

2. CoOimoiaeT KyabTypy MUCHEMEHHOU peyH, IpaBuiia 0pOopMIICHUSI TUCBMEHHBIX pa0oT, HO -A0ITyCKAeT HEOOJBIIHE IOMAPKH IPU BEJACHUN 3aITACEH.

Onenka «3»:

1. TIpaBWIBHO BHIMIONTHSET HE MEHEE MTOJIOBUHBI PaOOTHI.

2. Jlomyckaer He OoJiee IBYX rpyObIX OIIMOOK, UM He OoJiee OAHOM rpy0oil, o1HON HerpyOoil ommOKy 1 0AHOTO HeouéTa, iIK He OoJee TPEX
HEerpyObIX OIMOOK, UM OJHOM HerpyOoii omHrOKK U TPEX HETOUETOB, MITU MTPH OTCYTCTBUHU OMIMOOK, HO MTPU HAJIMYUHU TSTH HET0UETOB.

3. JlomyckaeT He3HAUUTENbHOE HECOOIOACHNE OCHOBHBIX HOPM KYJIBTYPbl IMCbMEHHON peut, IpaBuil 0POPMIICHHS TUCbMEHHBIX padoT.

Onenka «2»:

1. IIpaBUJIbHO BBINIOJIHAET MEHEE MMOJIOBUHBI MUCbMEHHOM pabOTHI.

2. JomyckaeT 4uciio OMMOOK M HEJ0UYETOB, MPEBOCXOIAIIEe HOPMY, ITPH KOTOPOI MOXKET OBITh BBICTaBIICHA OIleHKa "3".

3. JlonmyckaeT 3HaUYMTENbHOE HECOOIIO/IEHUE OCHOBHBIX HOPM KYJIbTYPhl MUCBMEHHOW peun, MpaBuil 0hopMIIEHUS TUCbMEHHBIX padoT.

Ouenka «1»:
1. Hert otBerTa.

Takxe BO3MOKHO TPUMEHEHNE TaKOH CUCTEMBI OIICHUBAHUS KaK «3au€T/He3a4€T», MopTQOIIHO.
OreHuBaHMe J1a0OPATOPHBIX PadOT OCYIIECTBIISIETCS BELIOOPOUHO, TAaK KaK OHH SIBJISIOTCS 00y4YaIOIUMH



