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I. ITosicHuTeIbHAA 3aNIUCKA

[Tporpamma no ¢usuke st yuamuxcest 10-11 kmaccoB cocTaBieHa B COOTBETCTBUU C:

— @DenepanbHBIM 3aK0HOM OT 29 nexadps 2012 roga Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Denepauuny;

— @DenepanabHBIM KOMIIOHEHTOM IOCYIapCTBEHHOI'O CTaHapTa OCHOBHOTO 0011ero 00pa3oBaHus 1o
¢usuke ([Ipukas Muno6pazosanus Poccuu ot 05.03.2004 Ne1089 «O6 yrBepxkaennn dOenepaibHOTO
KOMIIOHEHTA TOCYAapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAYAIBHOTO 00IIET0, OCHOBHOTO
o0m1ero u cpemHero (IOJIHOTro) 00IIero 00pa3oBaHUN);

— IIuceMoM MuHKMCTEpCTBa 00pa3zoBanus U Hayku KpacHomgapckoro kpast Ne 47-10474/15-14 ot
17.07.2015 1. «O pekoMeHIaMsIX 0 COCTABICHHIO ITPOrPaMM Y4eOHBIX MPEJMETOB, KYPCOB H
KaJIEH1apHO-TEMaTUYECKOTO MIJIAaHUPOBAHUS.

[Iporpamma pa3zpaboTaHa Ha OCHOBE MPUMEPHON MPOrpaMMBbI CPEIHEr0 00I1Iero 00pa3oBaHus MO
¢uzuke (IIporpammsl a5 061eoOpazoBaTenbHbIX yupexkaeHuil. ®usuka. Actponomus. 7-11ki. /coct.
B.A. Koposun, B.A. Opnos.-M.: [Ipoda, 2010. ) u aBropckoit mporpammsel B.C. Jantomenkosa, O. B.
Kopmrynooii «®wusuka. 10-11kmaccer.», (ITporpammer 061meo0pa3zoBaTeabHbIX yupexaeHuii: usuka.
10-11xmaccein- 2-e uznanue, M: [Ipocsenienne, 2010.) ¢ yaeToM miaHUpyeMOro HUcIoib3oBanns YMK
I'. 4. Msxumes, b.b. byxoBues.

N3yuenue ¢pu3nku B cpeHEl 1IKOJIe HAallpaBIeHO HA JOCTHKEHHUE CIEAYIOIMIMX IIeNIeH:

OCBOEHHE 3HaHWH 0 (PyHIAMEHTATBHBIX (PU3NIECKHUX 3aKOHAX M MPHUHITUIIAX, JISKAIIUX B OCHOBE
COBPEMEHHOM (U3NUeCcKON KapTUHBI MUPA; HauboJiee BaKHBIX OTKPBITUIX B 001acTH (DU3UKH,
OKa3aBIINX OTPEACIISIONIee BIMSHUE HA Pa3BUTHE TEXHUKU M TEXHOJIOTHH; METOIaX HAYIHOTO
MTO3HAHUS IPUPOJIBI;

OBJIaZICHNE YMEHUSMHU TIPOBOIUTH HAOIOICHUS, IUTAHUPOBATh M BHITIOJHATEH SKCIIEPHMEHTHI,
BBIJIBUTaTh TUIIOTE3bI U CTPOUTH MOJIENU, IPUMEHSATh NOJyYeHHbIE 3HaHUS N0 (PU3UKe 111 OOBSICHEHHS
pa3zHooOpa3HbIX PU3NYECKUX SBJICHUI 1 CBONCTB BEIIECTB; MPAKTUUYECKOIO NCIOJIb30BaHUS
(hM3UYECKUX 3HAHU;

pa3BHUTHE NMO3HABATENbHBIX HHTEPECOB, MHTENIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpoliecce
MpUOOpeTeHUs: 3HAHUN U YMEHH 10 (PU3KKE C UCHOJb30BAaHUEM PA3INYHBIX HCTOUHUKOB
nH(popMaLKY, B TOM YHCIIE CPEICTB COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH; (OpMUPOBaHKE
YMEHHH OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOM HH(POpMAIINH;

BOCITUTaHHE YOeKJIEHHOCTH B BO3MOXKHOCTHU MO3HAHMS 3aKOHOB MPUPO/IbI; UCIIOIb30BaAHUS
JNOCTHXKEHUM (U3UKU Ha 01aro pa3BUTHSI YEJIOBEUECKOM IMBUIN3AUU; HEOOX0AUMOCTH
COTPYJHHYECTBA B MIPOLIECCE COBMECTHOTO BBIMOJIHEHUS 3314, YBAKUTEILHOTO OTHOLIECHUS! K MHEHHIO
OTMIOHEHTA MPH 00CYKIEHUU MPOOJIeM eCTECTBEHHOHAYYHOTO COAEP KaHMsl; TOTOBHOCTH K MOPAJIbHO -
ATUYECKOH OILIEHKE MCII0JIb30BaHUS HAayYHBIX IOCTHKEHUN, YyBCTBA OTBETCTBEHHOCTH 3a 3aIUTY
OKpPY’KaIoIllel Cpe/Ibl;

WCI0JIb30BaHNE TPUOOPETECHHBIX 3HAHUN M YMEHHM [T pEIICHHs MPAKTUYECKHX 3a71a4 MOBCEIHEBHON
KU3HHU, 00ecrieueHus: 0e30MacHOCTH COOCTBEHHOM KU3HH.

OO0mas xapakTepucTHKa y4e0HOro nmpeamera

[Tockonbky uznuecKue 3aKOHBI JIe)KaT B OCHOBE COJIEP:KaHUS KYpCOB XUMHH, OHOJIOTHH, Teorpaduu,
aCTPOHOMUH, IIKOJBHBINA Kypc (DU3UKHU SBISETCS CUCTEMOOOPA3yIOLIUM JJIsl BCEX €CTECTBEHHO-
Hay4HbIX IPEAMETOB.

dusmka Kak Hayka 0 HanboJsee oOIIMX 3aKOHAX MPUPO/IbL, BHICTYIAs B KayecTBE ydeOHOTO MpeIMeTa B
IIKOJIE, BHOCUT CYILIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHUH 00 okpyxatoiieM Mupe. OHa packpbIBaeT
POJIb HAyKU B SKOHOMHUYECKOM U KYJIbTYPHOM Pa3BUTHH OOLIECTBA, CIOCOOCTBYET (POPMHUPOBAHUIO
COBPEMEHHOT'0 Hay4HOT'O MUPOBO33peHHs. [l pemenus 3a1a4 (GopMUPOBaHHUS OCHOB HAyYHOTO
MHUPOBO33PEHUS, Pa3BUTHS HHTEIIEKTYaJIbHBIX CIOCOOHOCTEH M MO3HABATEIbHBIX HHTEPECOB
IIKOJIBHUKOB B IIpoIlecce U3y4eHUs! (PU3UKU OCHOBHOE BHUMAHHE CIIEIYeT YIeNATh He repeaayue
CYMMBI TOTOBBIX 3HAaHH, @ 3HAKOMCTBY ¢ METOJJaMH HAYYHOTO TIO3HAHUS OKPYKAIOIIET0 MUPA,
MIOCTAHOBKE Mpo0OJeM, TPEOYIOMIMX OT YYaIIMXCsl CAMOCTOSTENIbHON AEATEIIBHOCTH 110 X Pa3pelIeHHIO.
Kypc ¢usuku B npumepHO mporpaMMe OCHOBHOTO 0011ero 00pa3oBaHusi CTPYKTYpUPYETCsl Ha OCHOBE
paccMOTpeHUs! pa3IuYHbIX (POPM JIBUKEHUSI MATEPUU B IOPSIKE UX YCIOKHEHUS: MEXaHHUUECKHUE



SIBIICHHSI, TETJIOBBIC SIBIICHHSI, YJIEKTPOMAarHUTHbIC SIBJICHHS, KBAHTOBbIE sBJICHU. PU3HKa B OCHOBHOM
LIKOJIE U3YYaeTCsl Ha YPOBHE PACCMOTPEHHUS SIBJIEHUI MPUPO/Ibl, 3HAKOMCTBA C OCHOBHBIMHU 3aKOHAMU
(GU3MKK ¥ IPUMEHEHHEM JTHX 3aKOHOB B TEXHUKE M MOBCeIHEBHOH kn3HU. Kypce ¢pu3uku B mporpamMmme
cpeanero o0riero o0pa3oBaHus CTPYKTYPUPYETCSl HA OCHOBE PACCMOTPEHHS Pa3InYHbIX (OpM
JBMDKEHUS] MAaTEPUU B TIOPAJKE X YCIIO)KHEHUS: MEXaHUYECKUE SIBJICHUS, TETUIOBBIC SBJICHUS,
AIIEKTPOMATrHUTHBIE SIBIICHUS, KBAHTOBBIC SIBIICHHSL.

dwusnueckoe 00pa3oBaHUE B CPEIHEN IIKOJIE JODKHO 00ecTieunTh (GopMUpOBaHHE y 00yJarOIUXCs
IIpE/ICTaBICHUI 0 HAYYHON KapTHHE MUpa — BaXKHOTO pecypca HaydyHO-TEXHHUECKOT 0 IIporpecca,
O3HAKOMJICHHE 00yJaronuxcst ¢ GU3NIECKUMHU U aCTPOHOMUYECKUMU SIBICHUSIMH, OCHOBHBIMHU
MPUHIMTIAMHA PaOOTHI MEXaHM3MOB, BEICOKOTEXHOJIOTUYHBIX YCTPOUCTB U MPHUOOPOB, Pa3BUTHE
KOMIIETCHINI B PEIICHUN MHKEHEPHO-TEXHUYECKUX U HAyYHO-HCCIIEIOBATEIbCKUX 3a/1a4.

OcBoenue yuebHoro npeamera «®du3nka» HaNpaBIe€HO HA pa3BUTUE Y O0yUAIOIINXCS IPEACTaBICHUH O
CTPOEHHUH, CBOMCTBAX, 3aKOHAX CYILIECTBOBAHUS U JIBUKEHUS MaTepuu, HA OCBOEHUE 00yJatOIIMMUCs
0OLIMX 3aKOHOB ¥ 3aKOHOMEPHOCTEHN MPUPOIHBIX SBJICHUHN, CO31aHUE YCIOBUH JUIsl POPMUPOBAHUS
WHTEJUIEKTYATbHBIX, TBOPUYECKHX, TPAXKIAHCKAX, KOMMYHHKAITHOHHBIX, HH()OPMAITHOHHBIX
KomneTeHui. OOyuarommecs: OBIaACIOT HAYYHBIMH METOJJAMH PEIICHUS PA3TUYHBIX TEOPETHUECKHUX H
MPAKTUYECKHX 33/1a4, YMEHUSIMHU (POPMYITUPOBATH THIIOTE3bI, KOHCTPYHPOBATh, IPOBOIUTH
OKCTIEPUMEHTHI, OIICHUBATh U aHAJTM3UPOBATH MOJIYICHHBIC PE3YIIbTAThI, CONIOCTABIIATH MX C
O0OBEKTUBHBIMH PEATHSIMH KU3HU.

VYueonniii npeameT «Pu3uka» crnoco0CTBYeT POPMHUPOBAHUIO Y OOYHAIOIINXCSI YMEHUM 0€301TacHO
HCI0JIb30BaTh J1abopaTopHOE 000PYAOBAHNE, IPOBOJAUTH €CTECTBEHHO-HAYUHbIE UCCIIEIOBAHUS U
HKCTIEPUMEHTHI, aHATU3UPOBATH MOJTyYeHHBIE PE3yIbTAThl, TPEICTABIATh U HAYYHO apTyMEHTHPOBATh
MOJTyYCHHBIEC BBIBO/IBL.

Onucanue mecra y4e0HOro npeaMera B y4eOHOM IJIaHe

N3yuenue kypca GU3MKU IPOBOAUTCS B COOTBETCTBUU C YU€OHBIM IJIAHOM IIKOJIBI 110 2 Yaca B HEJEITIO
B 10-11 xaccax, ¥ B COOTBETCTBUM C BEIOPAHHBIMHU yICOHUKAMH:

1.Msikumes I'.E., byxosues b.b., Corckuit H.H. ®u3uka. 10,11 knacc, — M.: [Ipocsemienue.
N3yuenue npenmera «Pusnka» B 4acTu (GOPMUPOBAHUS Y 00YUAIOMIKUXCS HAYYHOT'O MUPOBO33PEHUS,
OCBOEHHSI OOIIIEHAYYHBIX METOIOB (HAOI0IeHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJICIIMPOBAHNUE),
OCBOEHHS MTPAKTHUYECKOTO IPUMEHEHUS! HAyYHbIX 3HAaHUI (U3UKU B KU3HU OCHOBAHO Ha
MEXIPEIMETHBIX CB34X ¢ npeameramu: «Matematukay, «MHbopmarukay, «Xumusay», «buonorusy,
«["eorpadus», «Ixonorus», «OCHOBBI O€30MMACHOCTH KU3HEEATEILHOCTHY, «VcTopusy,
«Jlutepatypa» u ap.

2. IInanupyemoie pe3yivmanul

B pE3YyIbTAaTC U3YUCHUA (1)I/ISI/IKI/I Ha 0a30BOM YPOBHC YUCHUK NOJIKCH
3HaAmMb/NOHUMAMb

. CMBICII TIOHSATHI: (PU3NUECKOE SBJICHNE, THIIOTE3a, 3aKOH, TEOPHS], BEIIECTBO,
B3aMMO/IEHCTBHE, IIEKTPOMAarHUTHOE MOJIe, BOJIHA, (POTOH, aTOM, aTOMHOE SJIpo,
MOHU3MPYIOIINE U3Ty4YeHus, IIaHeTa, 3Be3/1a, TajakTuka, Beenennas;

. CMBICIT (PU3UYECKHUX BETMYHH: CKOPOCTh, YCKOPEHHUE, Macca, CUIla, UMITYJIbC,
paboTa, MexaHu4yecKas SHepIus, BHyTPEHH: SHEPrus, a0COIOTHAs TeMIepaTypa, CpeIHssa
KWHETHYECKasi SHEPTHsl YAaCTUILl BEIIeCTBA, KOJIUYECTBO TEIUIOTHI, JJIEMEHTAPHBIN
ANIEKTPUYECKUN 3apsij;

. cMbICT PU3UYECKUX 3aKOHO8 KIACCHUECKON MEXaHUKH, BCEMUPHOI'O TATOTEHUS,
COXpaHEHHUs SHEPTUHU, UMITYJIbCA U DJIEKTPUUECKOTO 3aps/ia, TEPMOANHAMUKH,
AJIEKTPOMArHUTHOM MHAYKLIUH, POoTOdDdeEKTa;

. 8KNIA0 POCCUTICKUX U 3aPYDEICHBIX Y4eHblX, OKA3aBIINX HaUOOIbIIee BIUSIHAE HA
pa3BuTHE (PUKKH;



ymemp

. OnuUcHl8amv U 00BACHAMYb PuU3UUecKUe AGNeHUS U CEOUCMBA mejl: TBUKECHUE
HGGCCHHX TCJI U ICKYCCTBCHHBIX CITYTHHUKOB 3€MJII/I; CBOMCTBa ra3oB, )KI/II[KOCTef/'I " TBCPAbIX
TCJI; QJICKTPOMArHUTHYIO HHAYKIUIO, paClIPpOCTPAHCHUC SJICKTPOMArHUTHBIX BOJIH,; BOJTHOBBIC
CBOWCTBA CBETA; M3TyUYCHHE U TIOTJIONIEHHE CBETa aTOMOM; (hOTOAPPEKT;

. omauuams TUTIOTE3bl OT HAYYHBIX TEOPUH; Oenamb 6b1600b1 HA OCHOBE
AKCIEPUMEHTAJIbHBIX IAHHBIX; NPUBOOUMb NPUMEPDL, NOKA3bIBAIOWUE, YMO: HAOIIIOIEHUS U
OKCIICPUMCHT ABJIAIOTCSA OCHOBOM JUIA BBIABMXKCHUSA TUIIOTE3 U T eopnﬁ, IMMO3BOJIAIOT IPOBCPUTH
HUCTUHHOCTH TCOPCTUUCCKUX BBIBOJIOB, (1)1/131/1‘-1601(39[ TCOpHA AAaCT BO3MOKHOCTDH OOBSICHATH
HU3BCCTHBIC ABJICHUA NPUPOJALI U HAYUHBIC (1)aKTI>I, MpEaACKa3bIBaTh €€ HCU3BCCTHLIC SABJICHU,

. npUBOOUMb NPUMeEPbl NPAKMUYECKO20 UCNOIb308AHUSL PUBUYECKUX
3HAHUN.: 3AKOHOB MEXaHUKH, TEPMOJIMHAMUKH U JJIEKTPOJIUHAMUKHU B SHEPTE€TUKE; PA3INYHbBIX
BHJOB 3JICKTPOMArHUTHBIX I/ISJ'Iy‘IGHI/Iﬁ IJId pa3sBUTUA paanuo U TCHCKOMMyHHKaHHfI, KBAaHTOBOI
(bMBUKH B CO3/IaHUH SIIEPHOM SHEPTETUKHU, Ja3€POB;

. BOCHPUHUMAMb U HA OCHOBE NOJIYYEHHbIX SHAHUU CAMOCMOAMENbHO
oyenusamvuHGOPMAIINIO, conlepkaiytocs B cooomenusx CMU, UuTepHete, HaydHO-
MOMYJIAPHBIX CTAThAX;

HCIIOJIB30BaTh HpI/IO6peT€HHI)Ie 3HAaHUA U YMCHUS B HpaKTquCKOfI JCATCIIBHOCTH U
HOBCGHHGBHOI\/'I KHU3HU JJI:

. obecrnieueHns 0€30MaCHOCTH JKU3HEIEATEILHOCTH B MPOIIECCE UCTIOIB30BaHUS
TPAHCIIOPTHBIX CPENICTB, OBITOBBIX IEKTPONPHUOOPOB, CPEACTB paaro- U
TEJIEeKOMMYHUKAIIMOHHON CBS3H.;

. OIICHKH BJIMSIHUS HA OPTaHK3M YeJIOBeKa U APYrue OpraHu3Mbl 3arpsi3HeHUs
OKpYKarollen Cpeibl;
. PaIMOHATIBLHOTO MPUPOAOIIOJIB30BAHUS U 3aIIUTHI OKPYXKAIOIIEH cpebl.

Oo01mey4yeOHbIe YMEHUSI, HABBIKH M CIIOCOOBI 1€ATEILHOCTH

PaGouas mporpamma, cOCTaBJI€HHAs Ha OCHOBE MPUMEPHOM MPOTpaMMBbl, IPeIyCMaTPUBAET
(dbopMHpOBaHKE Y HIKOJIHHUKOB 00111€y4eOHBIX YMEHUHN U HABBIKOB, YHUBEPCAIBHBIX CIIOCOO0B
JEeSITeIbHOCTH U KIIFOYEBBIX KoMIeTeHIUd. [IpruopureTamu s MIKOJIBHOTO Kypca (PU3HKHU Ha JTarne
OCHOBHOTO 00111€T0 00pa30BaHus SBJISIOTCS:

Ilo3nasamenvnan oeamenbHOCMb:

. UCIOJIb30BaHUE /TSl IO3HAHUSI OKPYKAIOIIETO MHUPa Pa3IuIHBIX
€CTECTBEHHOHAY4YHBIX METOJIOB: HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE;

. (hopMupoBaHHe YMEHUI pa3ianydaTh (GaKThl, TUMIOTE3bl, IPUYUHBI, CIECICTBUSA,
JI0Ka3aTeNIbCTBa, 3aKOHBI, TEOPUH;

. OBJIaJICHUE aJIEKBATHBIMU CIIOCO0AMU PELICHUS] TEOPETUUECKUX U
AKCMEPUMEHTAIBHBIX 337134,

. MpUOOpPETEHNE OMBITA BBIIBIKEHUS TUIIOTE3 ISl OOBSICHEHHS U3BECTHBIX (DAKTOB

n 3KCHCpI/IMeHTaJIBHOI\/’I MMPOBEPKHU BbIABUT'ACMBIX T'MIIOTC3.
I/qubopmauuonuo-lcommynukamuemm 0eAmenbHOCHb:

. BJaJICHHE MOHOJOTMYECKON U AUAIOTHISCKOM PCYbIO. CnocoOHOCTh IOHUMATH
TOYKY 3pCHHUA CO6CCCI[HI/IK8. " IpU3HABATH IIPAaBO Ha MHOC MHCHHC,



. HCIIOJIb30BAHUC JIS pCIICHUSA TO3HABATCIIbHBIX U KOMMYHUKATHUBHBIX 3a/1a4
Pa3JIMIHBIX UCTOYHUKOB I/IH(I)OpMaI_II/II/I.

Pegnexcuenasn oeamenvrocmu:

o BJIAICHUEC HABbIKAMU KOHTPOJIA 1 OLUCHKH CBOCH ACATCIIbHOCTH, YMCHUCM
NpeABUACTb BOSMOXXHBIC PE3YJIbTAThl CBOUX HCﬁCTBI/IﬁZ
o opranusanusa y‘IC6HOfI ACATCIIbHOCTU: ITOCTAHOBKA L ECJIN, IIJIAHUPOBAHUE,

OMpCACIICHUEC ONITUMAJIBHOI'O COOTHOMICHUWA LCJIIN U CPEACTB.

3.Conep:xaHue yueOHOT0 MpeaMeTa
BBenenue. OcHOBHBIE 0CO0EHHOCTH (GU3MYECKOT0 METO/IA UCCIEI0BAHMS.
du3nka Kak HayKa 1 OCHOBA €CTECTBO3HAHUSA. DKCIEPUMEHTAIBHBIN XapakTep pusuku. dusndeckue
BEJIMYUHBI 1 UX U3MepeHne. CBsi3u MeXy PU3NUEeCKUMHU BeTudruHamMu. HaydHblii MeTO 1 TO3HAHUS
OKPYXAIOIIEr0 MUPA: SKCIEPUMEHT — THIOTE3a — MOJENIb — (BBIBOJIBI-CJICJCTBUS C YYETOM TPAHUII
MOJIENN) — KPUTEPUATIbHBIN dKkcriepuMeHT. dusndeckas Teopust. [IpudamxeHHbIi Xapakrep
¢dbus3mveckux 3akoHOB. HayuHoe MupoBo33peHue.
Mexanuka
Knaccuueckast Mmexanuka kak GpyHaameHTaabHas puznyeckas Teopusi. ' paHuibl ee MPUMEHUMOCTH.
Kunematuka. Mexanndeckoe npuxeHne. MarepuanbHas Touka. OTHOCUTEIBHOCTh MEXaHUUECKOTO
newkeHus. Cuctema orcuera. Koopaunatel. Pagnyc-Bektop. Bextop nepemenienusi. CKOpoCTb.
Yckopenue. [IpsmonnHetHOE TBUKEHNE C TIOCTOSIHHBIM ycKopeHreM. CBOOOTHOE TTaJICHHE Tell.
JIBm>KkeHue Tesa o OKpy>KHOCTU. L{eHTpocTpeMuTensHOe YCKOpEHHE.
Kunematuka tBepnoro tena. [loctynarensHoe nemxkenne. BpamarenbHoe IBHKEHNUE TBEPAOTO TeEa.
VYrioBas v IMHEHHAs] CKOPOCTH BpPAICHUS .
Junamuka. OcHOBHOE yTBep KeHne MexaHuku. [lepBoiii 3akoH HetoToHa. MIHEpIManbHble CHCTEMBI
otcueta. Cuita. CBsi3b MEXAY CUIION U ycKOopeHneM. Btopoii 3akon Herotona. Macca. Tpetuii 3akoH
Herorona. Ilpuniun oTHocuTensHOCTH [anues.
Cuibl B ipupojie. Cuita TATOTeHUs. 3aKOH BCEMUPHOTO TAroTeHus. [lepBas kocMHudeckas CKOPOCTb.
Cuna tsoxectu u Bec. Cuita ynpyroctu. 3akoH ['yka. Cuiia TpeHus.
3aKkOHbI COXpaHEeHUs B MexaHuke. IMmynbC. 3aKOH COXpaHEeHHs UMITyJbca. PeakTUBHOE JBUKEHUE.
Pa6ora cunbl. Kunetnueckas sHeprus. [loteHimansHas s3Heprus. 3aKkoOH COXpaHEHHsI MEXaHU4eCKOn
SHEPrHUH.
Hcnonb3oBaHne 3aKOHOB MEXaHUKU U1 OObSICHEHUS ABM)KCHUS HEOSCHBIX TEN U Ui Pa3BUTHUS
KOCMHMYECKUX UCCIEIOBAHUN.
@DpoHTAIbHbIE J1A00paTOPHbIE PA0OTHI

e J[BMKEHUE Tela M0 OKPYKHOCTH MOJI ACHCTBUEM CUIIbI TSXKECTH U YIIPYTOCTH.

e ll3ydeHue 3aKkOHA COXpAaHEHUSI MEXaHUYECKOW SHEPTUH.
Mouiekyasipaas ¢pusuka. TepmoauHamMuka.
OcHOBBI MOJIEKYIIApHOU PU3UKU. BO3HUKHOBEHNE aTOMUCTHUECKOM TUIMOTE3bI CTPOCHUS BEUIECTBA U
€€ HKCIEPUMEHTAJIbHBIE I0KAa3aTeNbCTBA. Pa3Mepbl 1 Macca MOJIEKYII.
Konunuecto BeniectBa. Moib. [ToctostuHas ABoranapo. bpoyHoBckoe aBmxenue. Cuibl
B3auMO/IeHCTBUS MoJieKya. CTpoeHue ra3000pa3HbIX, JKUJKUX U TBEPABIX Tel. TerioBoe IBMKEHHE
MoJekyll. Mozenb uieanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYISIPHO- KHHETHUECKOM TEOPUH ras3a
TemnepaTtypa. DHeprus TEIIOBOTrO JIBUKEHUS MOJIEKyJ. TernoBoe paBHoBecue. Onpeenenne
TeMIiepatypbl. AOcotoTHas Temmeparypa. TemmepaTypa — Mepa cpeiHel KHHETUYEeCKOW SHEPTUU
MoJekyll. 3mepenue ckopocTell IBUKEHUS MOJIEKYJ ras3a.
VYpaBHeHUE COCTOSTHUS UACAIBHOTO raza. YpaBHenue MenjeneeBa — Kuaneiipona. ['a30Bbie 3aKOHBI.
Tepmoaunamuka. Buyrpennsis sneprusi. Pabota B repmoannamuke. KonndecTBo TEIOTHI.
TermmoeMkocTs. [1epBblii 3aKOH TepMOIUHAMUKU. M30mpolieccsl. Bropoii 3aK0H TEpMOAMHAMUKU
CTaTHCTUYECKOE MCTOJIKOBAHKE HEOOPATUMOCTH IpoiieccoB B mpupoe. [lopsimaok u xaoc. Ternossie
JIBUTATENN: ABUTATENIb BHYTpEHHETo cropanus, ausenb. KIIJ[ qsurareneii.



B3anMHoe npeBpaiienue JxuaKocTen u ra3os. Teepable Tena. Mcnapenue u kunenue. HacolmeHHbII
nap. Brnaxxsocts Bozayxa. Kpucramnmueckue u amopgHble Tena.
®poHTaNbHBIE 1a00paTOPHBbIE PadOTHI.

e OmnsIiTHas nposepka 3akoHa ['eit-Jlroccaka.
4 . DJIeKTpOAMHAMUKA.
DneKTpocTaTHKa. DIEKTPUUYECKUH 3apsi/i U DJIEMEHTAPHBIE YAaCTULIbl. 3aKOH COXPaHEHUS
aJIeKTpudecKoro 3apsja. 3akoH Kynona. Dnekrpuueckoe noje. HanpsykeHHOCTb 3J€KTPUUECKOTO
noJis. [IpuHiun cynepno3uuuu nosieil. [IIpoBoAHUKN B 3JIEKTPOCTATUYECKOM TOJIE. [[UAEKTPHUKHU B
anekrpudeckoM noste. [lonspuzanus auanekTpukoB. [1oTeHIIMaIbHOCTD JIEKTPOCTATUYECKOTO MOJIS.
[ToTeHuman 1 pa3HOCTb MOTEHIMATIOB. DJIEKTPOEMKOCTh. KOoHIeHCaTOpbl. DHEPrus IEKTPUUECKOIO
I10JIsI KOHJIEHCATOPA.
[Tocrostnubiit anexkTpudeckuid Tok. Crta Toka. 3akoH Oma aiis yuactka mnenu. ConpoTHBIICHHUE.
Onextpuueckue nenu. [locnenoparenpbHoe U NapauieIbHOE COETMHEHUS TPOBOAHUKOB. PaboTa n
MOIIIHOCTh TOKa. DJEKTPOABMKYILas cuia. 3akoH OMa JUis MOJIHOM LIeTH.
DNeKTpUUYECKU TOK B PA3IUYHBIX Cpe/lax. DIEKTPUUECKU TOK B MeTaiax. [loaynpoBoiHUKH.
CobcTBeHHas U TPUMECHAs TPOBOAMMOCTH MOJIYIPOBOIHUKOB, p-n nepexo . [1omynpoBo1HUKOBBII
ol TpaH3zucTop. DAEKTPUUYECKUI TOK B KUAKOCTAX. DIEKTPUUECKUI TOK B BaKyyMe.
DJIEKTpUYECKH TOK B razax. [lna3zma.
MaruutHOe nosie. Bzaumopeiicteue TokoB. MarautHoe noJie. UHaykiust MarHuTHOTO 1iosist. Cuita
Awmmnepa. Cuna JlopeHnia. MarHuTHbIE CBOMCTBA BEIIECTBA.
DneKkTpoMarHuTHas MHAYKIUA. OTKpBITHE 3JIEKTpOMarHuTHOW nHAyKuuu. [IpaBuio JleHna.
MarHuTHBIN TOTOK. 3aKOH 3JEKTPOMArHUTHON MHAYKIUH. BUXpeBO€ 37IEKTpHUUECKOE TTOJIE.
Camonnnykuus. MHIyKTUBHOCTb. DHEPIUs MArHUTHOTO NOJIA. DJIIEKTPOMAarHUTHOE T0JIE.
@®poHTAIbHbIE J1A00paTOPHbIE PA0OTHI.

e lI3ydeHne nocienoBaTENbHOTO U MAPALIEIBHOTO COETMHEHHH POBOHUKOB.

e U3mepenne D/IC u BHYTpEeHHETO COMPOTUBIIEHUSI HCTOYHHKA TOKA.

e HaOmonenue neiicTBASI MAarHUTHOTO ITIOJIST HA TOK.

e l3yueHue SBICHUS IEKTPOMATHUTHON UHIYKIIH.
KoJsie0anus u BOJIHBI.
Dnextpuueckue konedanus. CBoboHbIe KosiebaHus B KojiebareabHOM KoHTYpe. [lepro cBoOoaHBIX
ANEKTPUYECKUX KoyieOaHui. BeIHyX/IeHHBIC KoJieOanus. [lepeMeHHBIH AIeKTPUIECKUHN TOK.
[IpousBoicTBO, Nepenaya u nMoTpediieHne AEeKTPUUECKO IHeprun. [ eHepupoBaHue SHEPTrUu.
Tpancdopmarop. [lepenaya snexkrpuueckoii sueprun. MaTepdepentus o, [Ipunamnmn [roiirenca
Judpakuus BOJIH.
DNeKTpOMarHuTHbIE BOJIHBL. M31ydeHne 3J1IeKTpOMarHuTHEIX BOJIH. CBOKCTBA 3JIEKTPOMAarHUTHBIX
BoJiH [Ipuniun panunocsasu. TeneBunenue
®poHTaJbHAsA JJabopaTopHas padora.

e OrmpeneneHre YCKOPEHUs CBOOOTHOTO MaIeHUS C TOMOIIBI0 MasTHUKA.
OnTnka
CaeToBble JTyuu. 3aKoH npenomieHus ceera. [Ipuzma @opmyia Toukoit nun3bl [lonydyenue
M300paxKeHMs C MOMOIIBIO JUH3bL. CBETOAIEKTPOMAarHUTHBIE BOJHBL. CKOPOCTh CBETA M METO/IBI €€
u3Mepenus. JJucnepcus ceta. Uatepdepenuus ceta. Korepentnocts. Judpakiuus cera.
Hudpaxiuonnas pemérka. [Tonepeunocts cBeToBbIX BOJH. [lonspusanus ceta. M3nydenue u
cnekTpsbl. [1Ikana 371eKTpOMarHUTHBIX BOJIH.
®poHTaNbHBIE 1a00paTOPHBbIE PA0OTHI.

e l3mepeHune nokazaTess MpeOMIICHUS CTEKIIA
OmnpeneneHne ONTHYECKOM CHITbI U (POKYCHOT'O PacCTOSIHUS COOMparoIeil JIMH3bI
W3mepenue 1IuHbI CBETOBOW BOJIHBI.
Habnronenue nnrepdepeHunu u qudpakimm cBera
Habnronenue CrijioniHoro ¥ JMHEHYaToro CeKTpoB
OcHOBBI crIeNNATBbHON TEOPUH OTHOCHTEJIBLHOCTH



ITocTynatel Teopun oTHOCUTENBHOCTH [IprHIMI OTHOCUTENBHOCTH DiiHIITEHA. [locTOAHCTBO
CKOpOCTH cBeTa. PensitTuBucTckas nuHamuka. CBsi3b Macchl M SHEPTUU.
8.KBanrtoBas ¢pusuka
CeeroBebie kBaHTHI. TemnoBoe uznydenue. [locrosauas [Inanka. @otoaddext. YpaBHeHue DHHIITEHHA
s poroaddexra. Poronsl. OnbiTh JIebeneBa u BaBumnosa.
Atomuas ¢usuka. Crpoenue aroma. Oneitel Pesepdopna KBantoseie nocrynaret bopa. Moaens aroma
Bojopozaa no bopy . Tpyanoctu teopuu bopa. KBantoBas mexanuka. ['unoresa ne bpouis.
Kopmyckynsipao-BorHOBOM nyanusm. Judpakius 35ekTpoHoB. Jlazeps.
®u3rka aTOMHOTO si7pa. MeTo bl perucTpaluu 3JeMeHTapHbIX YacTull. PaanoakTuBHbIE
IpeBpalleHus. 3aKOH paJ0aKTUBHOIO paciiaja U ero craTucruueckuil xapakrep [IporonHo-
HEHTPOHHAs! MOJEIH CTPOSHHS AaTOMHOTO siapa. JleekT Macc u SHEpPTUs CBsA3M HYKIOHOB B spe.
Jlenenuie u cunres saep. AnepHas sHepreTrka. @U3nKa 3J€MEHTApHBIX YaCTHII.
®ponTanbHas JadopaTopHas padora.

e l3ydyeHue TPEKOB 3apsHKEHHBIX YACTHULL.
4. YuyeOHO- TeMATHUYeCKUI NJIaH
Tabnuia TeMaTHYecKoro pacipeesieHus: KOJIMYecTBa YacoOB COCTaBJI€HA B COOTBETCTBUU C aBTOPCKOM
nporpaMMoi 6a3oBoro kypca «P@usnkay» ajs cpeanero) oodmero oopazosanus (10-11kmaccer) B.C.
Hantomenkos, O.B.KopiryHoBa ¢ y4eTOM peKOMEHIyeMOTO pa3eieHus] y4eOHOTO BpEMEHH.

KomnaectBo yacos
Ne n/m | Paznensl, TemMbl ABTOpCKAS Pabouas nporpamma
lporpamma 10 kmacc 1 1xmace
1 Beenenne. OcHOBHBIE 0COOEHHOCTH 1 1
' (U3HYECKOTO METO/1a UCCIIC0BAHMS
2. Mexanuka 45 45
3 MonexynspHas pu3uka. 21 28
TepMoauHamuka
4, DNeKTpogMHAMHUKA 32 26 11
5. Koinebauus u BOJIHEL 10 18
6. Onrtuka 10 17
7 OCHOBBI CHIEITUATBHON TEOPUHU 3 9
' OTHOCHUTEIBHOCTH
8. KBanToBas ¢usnka 13 17
3HadeHne PU3UKHU 1)1 TOHUMAHUS
9. MHpa U Pa3BUTHS 1 1
MIPOU3BOIUTENBHBIX CHUIL.
10. O6o06maroriee TOBTOPEHHE 5 2 3
HUTOI'O 170
102 68




Onucanne y4eGHO-MeTOAMYECKOT0 H MATePHAJIbHO-TeXHHYECKOr0 odecneyeHust
o0pa3oBaTe/IbHOI 1eATeTbHOCTH

1.IIporpammsl a7 0011e00pazoBaTENbHBIX yupexkaeHuil. @usuka. Actponomus. 7-11xki. /coct. B.A.
Koposun, B.A. Opnos.-M.: JIpoda, 2010.

Astopckas nporpamma B.C./lantomenkoBa, O. B. Kopirynooii «®u3zuka. 10-11kmaccsl.»,
(ITporpammsr 001eoOpa3oBaTenbHbIX yapexaenuii: @usuka. 10-11kmacce»- 2-e uzganue, M:
[Ipocsemenue, 2010.)

MskumieB ['E, bByxosineB bb, Cotckuit H.H. ®u3uka. 10- 11 kinace, — M.: [Ipocsemenue, 2014 ro.
PeivkeeBuu A.I1. Coopuuk 3ama4 o ¢usuke. 10- 11 kmace. — M.: [Ipoda, 2006

Crenanosa [.H. Coopauk 3ama4 no ¢usmke. 10- 11 kmacc. — M.: IIpocsemenue, 2003.
6.Yriryonernoe nzydenue ¢puszuku B 10-11 xmaccax: Ku. J{ns yaurens / O.®. Kabapaun, C.U.
Kabapnuna, B.A. Opnosa. — M.: IIpocsemenue, 2002. — 127 c.

7.CO0pHUK KOHTPOJIBHBIX paboT mo ¢usuke, 10 u 11 xmaccsl. ABTop A.E.MapoHn, u3aarenbcTBo
«IIpocsemenue», Mocksa, 2007 ro.

8.COopHUK TecTOBBIX 3aaHuii o pusuke, 10 kiacc. Aprop O.M.I'pomnesa, M3aarenscTBo
«Dx3amen», Mocksa, 2010 ro.

Hemosepcun 1 KMMsb1 EI'D 2015r.

9.byteipckuii I'. A. DkcniepumenTanbable 3a1aun o pusuke/ I'. A. Byreipeknit, 0. A. CaypoB. — M.:
[Ipocsemenue, 1998 r.

Kabapaun O. ®@. 3agaun o pusuke / O. . Kabapaun, B. A. Opnos, A. P. 3unsbepman. — M.:
Hpoda, 2007 T.

10.Kabapaua O. @. CO0pHUK SKCIEpUMEHTATBHBIX 3a/JaHIH U IPaKTHIecKux padot mo ¢usuke / O. O.
Kabapaun, B. A. Opnos; oz pexn. FO. U. luka, B. A. OpnoBa. — M.: ACT, Actpens, 2005 T..
HNuTepHeT-pecypebl

Bupryanpssrii pererutop 1o ¢usuke. BupTyanbHbIN TPEHUHT Pa3IMYHOTO YPOBHS CJI0KHOCTH IO BCEM
acriektaMm u3ydeHus Gusnku B cpeaneii mkoste. http://vschool.km.ru/repetitor.asp?subj=94
®denepanbHbIE TECTHI IO MEXaHUKe. TecThl M0 KUHEMATUKE, IUHAMUKE U cTaTuke. Kaxaplil Tect
coctout u3 40 Bompocos. [IpexycmoTpensl Tpu pexkuma paboThl ¢ HUMH: 03HAKOMJICHHE,
CaMOKOHTPOJIb U O0OyUCHHE.

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics

Tectbl ¥ 33124 IO TepMOAMHAMUKE. 3a/1a4H 110 TEPMOJAUHAMUKE IS HIKOJIBHOTO 3K3aMeHa, TeCTHI IO
BHJIaM TeIUIONepeayuu, TEIJIOBbIM MalllMHAM U BHYTPEHHEH SHEpruu.
http://www.spin.nw.ru/thermo/index.html

l"azera “1 cents16ps”: Mmarepuansl no ¢pusuke. [logdopka myOaukanmii Mo npenogaBaHuio GU3NKH B
mkoJie. ApxuB ¢ 1997 r.

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

dusuka aist Beex http:/physica-vsem.narod.ru/

dusuka http://www.fizika.ru

dusuka av-physics.narod.ru

dusuka B anumanusx http://physics-animations.com

KiaccHas ¢usuka http://knaccuas pusuka


http://vschool.km.ru/repetitor.asp?subj=94
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Physics
http://www.spin.nw.ru/thermo/index.html
http://archive.1september.ru/fiz/
http://www.fizika.ru/
http://physics-animations.com/

®IIMOP http://fcior.edu.ru
LIOP http://school-collection.edu.ru
Tectsl o ¢usuke physics-regelman.com/

JlabopaTopHoe o6opynoBaHue

OtnenbHbIe TPUOOPHI M IOTIOJHUTEIHHOE 000PyIOBaHHE

HcTouHrK MOCTOSIHHOTO U ITEpeMEHHOT0 ToKa (4 B, 2 A)

JloTku 1t XpaHeHus: 000pyI0BaHuUs

Becbl yueOHbIe ¢ rupsiMu

TepmomeTp

Hunuuap u3amMepuTeNnbHbINA (MEH3YPKA)

Junamomertp s1aboparopusiid 5 H

Kanopumerp

Habop Ten no kanopumerpun

HaGop BemiecTs asis ucciae10BaHus TUTABICHHS U OTBEPICBAHUS

Ha6op nonocoBoii pe3uHsbl

AmriepMeTp 1a00paTOPHBIN C MPEACIOM U3MEPEHHS 2A TSl ©3MEPEHUS B
LEMSAX MOCTOSITHHOTO TOKa

BonbtMmetp mabopaTtopHslii ¢ ipeaenoM usMepenns 6B s usmepenus B
LEMSAX MTOCTOSITHHOTO TOKa

Munnmuamnepmerp

O6opynoBaHue ist MPAaKTUKyMa

Habop anextpousmepuTenbHbIX MPUOOPOB MOCTOSHHOTO, IEPEMEHHOTO TOKa

Komrmiexr UL TIpaKTUKYMa 110 3JICKTPOAUHAMUKE

I/ISMepI/ITCJ'IL HAABJICHUSA U TEMIICPATYPhI

I[eMOHCTpaLII/IOHHOC 060py,Z[OBaHI/Ie

OO011ero Ha3HAYECHUSA

VIcTOYHMK MOCTOSTHHOTO M EPEMEHHOT0 HanpsbkeHus (6+10 A)

Kommuekr COCAUHUTCIIBHBIX ITPOBOAOB

HItatuB yHUBEpCanbHbIN GU3nUECKHit

Cocyn ai1st BOJIBI € IPSIMOYT'OJIBHBIMU CTEHKaMU (aKBapHyM)

Hacoc BaKY}/MHHﬁ C TapeJ'IKOI\/'I, MaHOMCTPOM U KOJIIIAKOM

I'py3 HabopHbIil Ha 1 KT



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

Mexannka

KoMmIuiexT mo MexaHuke MMOCTYNATCIIbHOT'O HpﬂMOHHHeﬁHOFO JABMKCHUA,
COTJIaCOBAHHBIH C KOMITIBIOTCPHBIM U3MEPUTCIIbHBIM 0J10KOM

Komnnexr «Bpammenne»

Tenexxku TeTKOMOIBUKHBIE C MPUHAICKHOCTAMH (T1apa)

Benepxo Apxumena

KaMepToHbI Ha PE30HUPYIOIIUX AMUKAX C MOJIOTOYKOM

Habop Ten paBHOI Macchl M paBHOTO 00beMa

[Tpubop st AeMOHCTpaIyU JaBICHUS B KUIKOCTH

[Tpubop mist neMoHCTpaIuu aTMOCHEPHOTO TaBJICHUS

Prruar neMoHCTpaliMOHHBIA

Cocympl cooOrmaronuecs

CrakaH OTJIUBHOU

MounekynspHas ¢pusznka 1 TepMOIUHAMHKA

Kowmrrext AT U3YYCHHUS I'a30BbIX 3aKOHOB

DIIEKTpOAMHAMHKA

Ha6op I UCCIICAOBAHUA DJICKTPUICCKUX HCHGI;'I IIOCTOSAHHOI'O TOKa

Ha6op mis uccnenoBanus mepeMEHHOTO TOKA, SIBICHUM 3JIEKTPOMArHUTHOU
WHIIYKITUWA U CAMOWHTYKITIH

Ha6op AJId U3YYCHU IBUXKCHUA DJICKTPOHOB B SJICKTPUYCCKOM U
MAarouTHOM IIOJIAX U TOKa B BAKYYMC

Habop no snekrpocraruke

SHCKTpOMeTpH C IIPUHAIJIC)KHOCTAMU

Cy.]'ITaHLI QJICKTPUYCCKHEC

ITamouku u3 CTCKIJIA, 700HHUTA

Ha60p UL AEMOHCTPALUU CIICKTPOB MAl'HUTHBIX rnojei

3BOHOK BHeKTpI/I‘IeCKI/Iﬁ ,[[eMOHCTpaL[I/IOHHBIfI

Kommuekr ITI0JIOCOBBIX, I[erO6pa3HBIX MAaraumToB

CTpeJ'IKI/I MAardMTHBIC Ha IIITaTUBax

Cucrema CpCACTB UBMCPCHUSA

- CCKYHIOMCD, COIJIACOBAHHBINM C JaTYHKaMU




bapomerp-anepouns

JluHaMOMETpBbI AEMOHCTPALMOHHbIE (T1apa) ¢ IPUHAUIEKHOCTIMU

MaHOoMeTp KUAKOCTHBIN JEMOHCTPALIMOHHBII

TepmMoMeTp KUIKOCTHBIN

Kommnrerorep, npoekTop, NpUHTEpP, 3BYKOBBIE KOJIOHKH.
OO0opynoBaHme, HCNOJIb3yeMOe IIPH BbINOJHEHUH J1a00paTOPHBIX padoT no GpusukKe

Tembl 1abopaTopHBIX paboT

Heob6xonumblii MuHUMYM(B pacuere | KOMILIEKT
Ha 2 4en.)

N3yuenune nBuKEHUs Tela 0 OKPYKHOCTH MO
JNENCTBUEM CHJI YIIPYTOCTHU U TSKECTH

- HlTatus ¢ Mmydroii u nankoi -1- Jlenrta
u3mepurenbHas — 1+ JlunamomeTp
nabopaTtopHbIii -1

- Becsl ¢ pazHoBecamu -1

- Hlapuk Ha HUTH -1

- JIuneiika -1

- IIpobka ¢ otBepcTuem -1

N3ydeHue 3akoHa COXpaHEHUSI MEXaHUUECKOH
SHEepruu.

- Hltatus ¢ mydroii u nankoi -1+ Jlunamometp
nabopatopHbii -1- Jluneiika -1
- I'py3 Ha HUTH -1

DKcIepUMEHTalbHAas TPOBEPKaA 3aKoHa [ eii-
JIroccaka.

- CrexyisiHHas TpyOKa , 3amasiHHas ¢ OJTHOTO
KoHIIa -1

- {unuaapruYecKuii cocyt ¢ Topsiued Boaoi -1
- CrakaH ¢ XOJIOHOH BOHOM -1

- Kycouek mmactununa -1

N3mepenne DJ1C u BHYTpEHHETO CONTPOTUBIICHUS
MCTOYHHUKA TOKA.

- AkkymynsiTop unu O6atapetika(4,5B) -1
- BoasT™meTp -1

- Ammiepmertp -1

- Kirou -1

- CoeiMHUTENBHBIC TIPOBOJIA -1

HSy‘IeHI/Ie MMOCJICAOBATCIIBHOI'O U I1apaJlJICIIbHOTI'O
COCAUHCHUA ITPOBOAHHUKOB.

- UcTtounuk Toka -1

- JIBa MPOBOJIOYHBIX PE3UCTOPA
- Ammiepmertp -1

- BoasT™metp -1

- Peocrart -1

- CoequHuTENBHBIC TPOBOAA -1

Ha6J’IIO,[[eHI/I$I JIENCTBUS MarHUTHOTO IIOJIA Ha TOK.

- IIpoBos104HBIi MOTOK -1
- Peocrar -1
- HITarus -1
- Kitrou -1
- IcTOYHMK MOCTOSTHHOTO TOKa -1
- Jlyroo6pa3Hslit Mmarsur -1

H3y‘ICHI/IC SIBJICHUA 3JICKTpOMaAr HUTHOM WHIAYKIIUHU

- Munnuamnepmetp -1
- Kirou -1

- Uctounuk nutauus -1
- Peocrart -1




- KaTtymika ¢ cepaeunukom -1

- J[lyrooOpa3usiii Mmarsur -1

- CoenmHuTenbHbIE NpoBOJA -1

- MarnuTHas crpenka (kommac) -1

Ormpenenenre yCKOPEHHUs: CBOOOIHOTO TaCHUs
IIpH IOMOIIIN MAasiTHUKA.

- Yacel ¢ ceKyHJHOM cTpelikoit -1
- Huts -1

- U3mepurenbsHas neHTa -1

- lapuk ¢ otBepcTuem -1

- llItatuB ¢ My(Toit 1 KOJIBIIOM -1

I/I3MepeHI/I€ MOKa3aTeyid MpECJIOMJIICHUA CTCKIIA.

- CrexnsiHHas npusma -1
- JIuneiika -1
- DKpaH co mienbio -1
- DneKkTpuyecKkas Jamroyvka -1
- Ucrounuk nutanms -1

Omnpenenenne oNTUYECKOH CUIIbl U (POKYCHOTO
paccTosiHUs coOUparoIiei JTMH3BbI.

- JIuneiika -1
- Uctounuk Toka -1
- JIBa IpsIMOYTOJIBHBIX TPEYrobHUKA -1
- Cobuparomias jmH3a -1
- Beikimrouarens -1
- JlJamnouka Ha nmojacraBke -1
- CoequHuTENBHBIC TPOBOAA -1

Ha6nronenue narepdbepeHuu u AU paxkiiuyg cBeTa

- JIBe cTeKIsTHHBIE TIacTUHBI -1

- JIuct dossru ¢ mpopessio -1

- Jlamna HakanuBanus (1 Ha BeCh KJacc)
- KanpoHoBwsIii TockyT -1

HUsmenenue JIINHBI CBETOBOM BOJIHBI

- [Tpubop mmst onpeneneHus JJIMHBI CBETOBOM
BOJIHBI -1

- JludpakinuonHas pemerka -1

- Jlamna HakanuBanus (1 Ha BECh KJ1acc)

Ha6J'IIOI[eHI/IC CIUIOIITHOT'O M JIMHEHYATOTO
CIICKTPOB.

- [IpOoeKIIMOHHBIH armapar, ClIeKTpaIbHbIC
TPYOKH C BOJIOPOJIOM HEOHOM WJIU TEITHEM,
BBICOKOBOJIbTHBIH WHIYKTOP, UCTOYHHUK
MUTAHWUs, ITATUB,COCAMHUTEIILHBIC TIPOBOIA
(3T MpuOOPHI OOIITHE HA BECH KIIACC)

- CTexyIsiHHAs TUIACTUHA CO CKOILIEHHBIMU
rpadsamu -1




Kpurtepuu 1 HOpMBbI OLICHOK:
OlLieHKa OTBETOB yYallluXcst

Ouyenka «5» CTaBUTbCA B TOM Clydae, €CJIM Y4YalllUWCsA IIOKa3bIBa€T BEPHOE IIOHUMAaHHE
(u3HUYECKOH CYITHOCTH pacCMaTPUBAEMBIX SIBJICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, a TaK Ke
[IpaBUJIbHOE OIpe/eieHne (PU3NUECKUX BEJIMYMH, UX €JUHHI] U CHOCOOOB H3MEpPEHUs: IPaBUIBHO
BBITIOJTHAET YEPTEXKH, CXeMbl M TpadUKH; CTPOUT OTBET MO COOCTBEHHOMY ILIaHY, COIPOBOXKIIACT
paccka3 COOCTBEHHBIMH TPUMEPAMH, YMEET MPUMEHITh 3HAHUS B HOBOW CHUTYAaIlUU IIPH BBITIOJHEHUHN
MPAKTUYECKUX 3aJaHHMi; MOKET YCTAaHOBUTHh CBS3b MEXKJIY H3y4aeMbiM M pPaHEe HN3YUYCHHBIM
MaTepuajoM MO Kypcy (H3UMKH, a TakkKe C MaTepHalioOM, YCBOCHHBIM TMPU H3YYEHUU JIPYTUX
IIPEIMETOB.

Ouenka «4» CTaBUTBCS, €CIM OTBET YYEHHKA YJOBJIETBOPSIET OCHOBHBIM TpeOOBaHUSM Ha
OLIEHKY 5, HO JaH 0Oe3 HCHOJIb30BaHUs COOCTBEHHOIO IUIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUs
3HAHMW B HOBOM cHUTyaluu, 6€3 HCIOJb30BaHMs CBSI3€H C paHee W3YYEHHBIM MaTepuaioM u
MaTepHUaJIoM, YCBOCHHBIM IPU U3YYE€HUU Jp. IPEAMETOB: €CIIH YJal[Uuics AOMYCTUI OJIHY OLIHOKY MIIH
He OoJiee JBYX HEMOYETOB M MOXET UX HCIPABUTh CAMOCTOSITENIBHO WM C HEOOJIBIIOW MOMOIIBIO
YUHUTEIIA.

Ouenka «3» CTaBUTHCA, €CJIM YYalIUWACA TPABHIBHO TOHUMAET (U3UYECKYIO CYITHOCTh
paccMaTpuBaeMbIX SIBJICHMH W 3aKOHOMEPHOCTEH, HO B OTBETE€ HMMEIOTCS OTJENbHbIE MpOoOeibl B
YCBOGHHMHM BOIIPOCOB Kypca (HU3UKH, HE MPENATCTBYIOIIME JdajbHEHIlIeMy YCBOEHHUIO BOIIPOCOB
MPOTPAaMMHOTO MaTepHayia: YMEET MPUMEHSTh MOJTyYeHHBbIE 3HAHUS MPH PEIICHUH MPOCTHIX 3a/1ad C
UCIIOJIb30BAHUEM TOTOBBIX (OpMYJd, HO 3aTpydHseTcs NpH pelIeHuH 3aj1ad, TpeOyroumx
npeoOpa3oBaHusl HEKOTOPHIX (GOPMYII, AOMYCTHII HE OoJiee OJHOU TpyOOl OmUOKH U IBYX HEOYETOB,
He Oosiee onHOM TPyOOW W OJHOM HErpyOoul omuOku, He Oojee 2-3 HErpyObIX OMHMOOK, OTHOM
HErpy0o# omuOKY 1 TPEX HEAOUETOB; TOMYCTHI 4-5 HETOUETOB.

Ouyenka «2» CTaBUTCA, €CIIM YYaIIUICSA HE OBJAAE] OCHOBHBIMU 3HAaHUSMHM U YMEHUSMH B
COOTBETCTBUU C TpPeOOBAHMUSIMU TPOrPaMMbl U JOMYCTHJI OoJbllle OIIMOOK M HEIO0YETOB UYeM
HEO0O0XOINMO I OLIEHKH «3».

OreHKa KOHTPOJIBHBIX paboT
Ouenka «5» cTaBUTCS 32 pabOTy, BBIMOJIHEHHYIO TOJHOCTHIO 0€3 OIIMOO0K U HET0YETOB.
Ouenka «4» craButcs 3a paboTy, BBIIIOJHEHHYIO TIOJHOCTHIO, HO MPU HAIMYUU B Hell He Oosiee 0HOM
rpy0oi ¥ 0JJHOM HErpyOo#l OTMOKK U OJTHOTO HEeIOYETa, HE OoJiee TPEX HEMOUYETOB.
Ouenka «3» CTaBUTCS, €CIIM YUCHUK MPABUJIBHO BHITIOJHUI HE MeHee 2/3 Bceil paboThl WM JIOMYCTHII
He OoJiee 0oJHOM TpyOOH OmMMOKHM H.JIBYX HEIOYETOB, HE Oojiee OJHOW TpyOoil OmMUOKM W OJHOU
HerpyOoi omuOku, He Oojee TpeX HErpyobIX OIMMOOK, OJHOW HerpyOood OmHMOKH U Tpex
HEJIOYETOB, MpU Hanuuuu 4 - 5 HEJOUYETOB.
Ouenka «2» CTaBUTCS, €CIHM YMCIO OMMOOK W HEJOYETOB MPEBBICUIIO HOPMY JUIS OLEHKUA 3 WU
MPaBUJILHO BBITIOJIHEHO MeHee 2/3 Bcei paOboThI.

OreHka J1a00paTOPHBIX paboT
Ouenka «5» CTaBUTCS, €CIIM Y4YalIUiiCs BBINOJHSAET pabOTy B IMOJHOM 00beMe C COOI0AeHHEM
HEO0OXOIMMOM TOCIE0BATEIbHOCTH IPOBEACHUS ONBITOB M HM3MEPEHHUH; CaMOCTOSITENIBHO U
paloHaIbHO MOHTHPYET HE00X0IMMO€e 000pYI0BaHKE; BCE OMBITH IPOBOAUT B YCIOBUSAX U PEXKUMAX,
ofecreynBarOINX MOTyYeHHE MPABUIBHBIX PE3YAbTATOB U BBIBOJOB; COOMIOAaEeT TpeOOBAHUS TIPABUI
0€30MacHOCTH Tpy/Ja; B OTUETE MPABUIBHO U aKKYPAaTHO BBHITIOJTHSET BCE 3aMUCH, TaOJIUIIbI, PUCYHKH,
4epTexH, rpaduKu, BHIYUCICHUS; TPABUIBLHO BBITIONHSET aHAU3 MOTPEIIHOCTEH.
Ouenka «4» CTaBUTCS, €CIH BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE «5» , HO OBIJIO JOMYIEHO JBa - TPH
HejloueTa, He OoJiee 0HOM HerpyOoii oMOKK U OHOTO HEJOYETA.
Ouenka «3» CTaBUTCS, e€clid pPadOTa BBIMOJIHEHA HE TOJHOCTbIO, HO OOBEM BBIMOIHEHHOM
YacTU TaKOB, TIO3BOJSET MOJYYUTh MPAaBHIbHBIC PE3yAbTAThl U BBIBOJBI: €CIH B X0OJI€ MIPOBEICHUS
OTIBITa ¥ U3MEPEHUH ObLITN JOMYIIEHBI OIIHOKH.
Ouenka «2» CTaBUTCS, e€ciu pabOoTa BHIMOTHEHA HE TMOJHOCTHIO M 00BEM BBIMOIHEHHOM
gacTu pabOThl HE MO3BOJISIET CIENATh MPABUIBHBIX BBHIBOJOB: €CIIH OMBITHI, U3MEPEHHUS, BEIYUCICHUS,
HaOIIOIEHUS TIPOU3BOIMIIUCH HEMIPABHUIILHO.




Bo Bcex cityuasix OlleHKa CHWKAETCs, €CJIM YUYCHHK HE COOJo/Ial TpeOOBaHUs MPaBUII 0E301acCHOCTH

rpyaa.

Kpumepuu oyenueanus pacuemnoti 3a0avu.

Pemenue ka:xxnoi 3a1a4um oueHuBaercs (cMm. TadJIuILy)

KauecTBO PCUICHUA OIIeHKa

[IpaBuibHOE pellIEHHE 3a/1a4u:
IIOJIy4€H BEpHBIH OTBET B OOLIEM BHUJAE U NPABUIbHBIA YHCIEHHBIA OTBET C YKa3aHHUEM

€ro pa3MEpHOCTH, IpPU HAJIWYUM MCXOJHBIX YpaBHEHMH B «oOlem» BHAE — B >
«OYKBEHHBIX» 0003HAUCHUSIX;

OTCYTCTBYET YHCJICHHBIM OTBET, WIM apuU(MeTHUecKas OIMOKa MPHU €ro MOJyYCeHUH,
WJIY HEBEPHAas 3aIMCh Pa3MEPHOCTH ITOIYYEHHOMN BEJIMUNHBIL; 4

3ajlaya pelieHa Mo JeHCTBUAM, Oe3 moiydeHuss oOmel (opMysbl BBIYUCIIEMOMN
BCIIMYUHEI.

3anucanbsl BCE HeoOxoauMble ypaBHEHUsI B OOLIEM BUJE M U3 HUX MOKHO HOJYYHUTb
MpaBUJIbHBIN OTBET (YUYEHUK HE ycCIled PelInTh 3a/ady 10 KOHIA WM HEe CIpPaBUJIICS C 3
MaTeMaTH4YECKUMH TPYAHOCTSIMH)

3anucaHbl OTJENIbHbIE YPaBHEHUS B 00111eM BUE, HEOOXOAUMbIE JJIsl PELISHUS 3a0a4u.

['pyOble ommbKY B UCXOTHBIX YPABHEHHMSIX. 2

Ilepeuens ouuooK.

I. I'pyObie ommoku.

Hesnanue onpeneneHuii OCHOBHBIX MOHSATHHN, 3aKOHOB, MPABUJI, TIOJIOKEHUH TEOpUH, HOPMYII,
OOLIENPUHATHIX CUMBOJIOB, 0003HaUeHUS! GU3NYECKUX BETUUHH, EAUHUILY U3MEPEHUS.
Heymenue BBIIEIATH B OTBETE IJIaBHOE.

HeymeHnue npuMeHsATh 3HaHUS IS PEUICHHUS 3a4a4 M OOBACHEHUS (PU3UYECKUX SBJICHUN;
HEMpPaBWIbHO C(POPMYIUPOBAHHBIE BOMPOCHI, 3a/JaHUs WIM HEBEPHbIE OOBSICHEHHS XOJa UX
peuieHusi, He3HAHUE IMPUEMOB pEUICHUs 3a/]ad, AHAJIOTMYHBIX paHee PEUICHHBIM B KIIACCE;
OLIMOKY, TMOKAa3bIBAIOIIME HEMpPaBUIbLHOE MOHMMAaHUE YCJIOBMS 3a/ayd WM HENpaBUIbHOE
HCTOJIKOBAHUE PEIICHHUS.

HeymeHue uutath v CTpOUTH rpadMKu U MPUHIUIHATIBHBIE CXEMbI

Heymenne moarotoBuTh Kk paboTe yCTaHOBKY WM JaboparopHoe 000pyAoOBaHUE, MPOBECTH
OTIBIT, HEOOXOIMMBbIE PACUEThl UM MCIIOJIb30BATh MOJIyYeHHbIE JAHHBIE JJIs1 BEIBOJIOB.
HebpexHoe oTHOIIeHHE K JabopaTopHOMY 000PYAOBAHUIO U U3MEPHUTENBHBIM MIPUOOpaM.
Heymenue onpenenuts noka3zaHus U3MEPUTEILHOTO MPUOOpa.

HapymeHHe Tpe6OBaHHﬁ IIpaBUJI 0€e3011acCHOTO TpyAda IIpu BBIIIOJIHCHUHN SKCIICPUMCHTA.

I1. HerpyObie omu0km.

Herounoctu GpopMynupoBOK, onpeie/ieHHid, 3aKOHOB, TEOPUH, BEI3BAHHBIX HETIOJHOTOM OTBETa
OCHOBHBIX IPU3HAKOB ompezensieMoro mnoHATHA. OmuOKM, BbI3BAHHBIE HECOOIIOIEHHEM
YCJIOBHI POBEIEHUS ONBITA UM U3MEPEHUI.

Omubku B YCIOBHBIX O0O3HAUEHUSAX HAa NPUHIMIIHANBHBIX CXEeMaX, HETOUHOCTH YepTexkei,
rpauKOB, CXEM.

[Iponyck M HETOYHOE HATMCAHUE HAMMEHOBAHUM €MHUL (PU3UYECKUX BETUYMH.
HepanmonanbHbIi BEIOOp X0/1a pelIeHHUsI.

III. Henouernl.

HepaunonanbHple 3amUCcH TPH  BBHIYKCICHHSX, HEpAIMOHAJIbHBIC TWPUEMBI BBIYHUCICHHM,
peoOpa3oBaHMii U PELIeHH 3aay.

Apudmernueckre omMOKHA B BBIYUCICHUSAX, €CITH OTH OIIUOKHN Tpy00 HE MCKaXKAIOT PealbHOCTh
MOJYYEeHHOTO pe3yJbTara.



e OtnenbHbIE MOTPEUTHOCTH B (POPMYITMPOBKE BOIIPOCA UM OTBETA.
e HeOpexxHOe BBIMOJIHEHHE 3aMUCeH, YepTexe, cxeM, rpauKoB.
e Opdorpadpuueckue u MyHKTyalMOHHbIE OIIUOKH



