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1.ITosicHuTebHASA 3aNIHCKA

JanHas paboyasi mporpaMmma, TeMaTH4eCKOTr0 ¥ IIOYPOYHOTO TUIAHUPOBAHHS U3Y4YCHUST (DU3HUKH B
11 kmaccax (170 yacoB, 5 yacoB B HEJIEJII0) COCTaBJICHa Ha OCHOBE mporpammsbl I'.51. MskuiieBa
UIg  001Ieo0pa3oBaTeIbHbIX yupekaeHui. M3yueHne ydeOHOro Martepuasia Mpernosaraer
ucnons3oBanne ydeOHnka Mskumes [.41., byxosues b.b, H.H.Cotckuii.., «®usuka 1l».
«IIpocsemenue», 2014 r., A.Il. PeimkxeBunu «COopHuk 3amaud mo d¢usuke» 10-11kmaccs
«IIpocBemenue», 2013 r.

B pabouyto nporpammy BHeceHbl U3MeHeHus. Paboyast mporpaMma cOCTaBiI€Ha B COOTBETCTBUU
C y4eOHBIM IIJITAHOM HM3y4eHHs Kypca ¢u3ukd — 5 vaca B Hemento, 170 gacoB 3a roja, U3 HUX
BHYTPUIIPEIMETHBI MOAYIb« Peuwienue 3a0au nogviuiennou cnoxcnocmu»-21 4dac. Beenena
tema «lloBropenue kypca ¢usuxu 7-10 kiaccoB» B CBSI3U € T€M, YTO, ONHUPASACh HA paHee
W3YYCHHBI MaTepuan, ydJalluMmcsi Jierde yCBOMTh HOBBIM Ha Ooliee BBICOKOM YypoBHe. Ha

MOBTOPEHHE OTBOIUTCS 4 yaca B CUET pe3epBHOTO BpeMEHU. YPOBEHb 00yUEeHHs — Oa30BBIM.

TeMaTH4eCcKUX KOHTPOJIbHBIX padoT (3a4éToB) — 6 YacoB.
AJIMHUHHCTPATHBHBIX KOHTPOJIBHBIX PadoT) —2 yaca.
JlabopaTopHbIX pa6oT-9 yacos.

®opma nosydeHus 00pa3oBaHus — oyHas ( B IEPUOJ KapaHTUHA — TUCTAHIIMOHHAS ).

HroroBasi mpomMexkyToyHasi aTTecTalus MPOBOJIUTCS B BHJE KOHTPOJBHOU paboThl B (opmate

oro.

Cpok peaausanun padoueii mporpammbl — 2019-2020 yueOHbII ro.

Hean nzyyenus
W3yuenne HpU3MKU B OCHOBHOM IIIKOJIE HANIPABIICHO HA JTIOCTHIKECHUE CIEAYIOINX HEIeH:

. yceoenue 3nanuil 0 GyHIaMEHTATIBHBIX (PU3NYECKUX 3aKOHAX U MPHUHIIMIIAX, JIEKAIIUX B
OCHOBE COBPEMEHHOU (PM3NYECKON KapTHHBI MUPA; HauboJee BaXKHBIX OTKPBITHSIX B 00JIACTH
(1)I/ISI/IKI/I, OKa3aBIINX OIPCACIAIOMICC BJIMAHNUEC HA PA3BUTHUC TCXHUKHW U TCXHOJIOTMH; METOJaX
HAy4YHOTO MTO3HAHUS TIPUPO/IBI;

. 06/1a0eHUe yMeHuUAMU TPOBOJAWTH HAONIONEHUS, IUIAHUPOBATH U  BBHINOIHATH
9KCIIEPUMEHTHI, BBIIBUTATh TUIOTE3BI M CTPOUTH MOJIEIH, IPUMEHSTH MOTYYSHHbBIE 3HAHUS TI0
busuke a1 OOBACHEHUS PAa3HOOOpPA3HBIX (PU3UYECKUX SBICHUH U CBOICTB BEIIECTB;
MMPAKTUYCCKOI'0 HUCITOJIB30BaHUA (1)I/I3I/I‘-ICCKI/IX 3HaHI/II\/JI; OLICHUBATH AOCTOBCPHOCTH

€CTECTBEHHOHAYYHOU HH(pOpMAIIHH;



. pazeumue NO3HABATEILHBIX UHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B Iporiecce NMPUOOPETCHHsI 3HAHWH W YMEHUH 10 (M3HWKE C HCIIOJIb30BAHHEM Pa3TUIHBIX
MCTOYHUKOB HH(OPMAIIH U COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHI;

. éocnumanue  yOSXKIEHHOCTH B  BO3MOXHOCTM T[IO3HAHUS  3aKOHOB  TPUPOIBI;
UCTIOJIb30BAHUS JIOCTYIKCHUH (PU3WKH Ha 0J1aro pasBUTHS YEJIOBEUSCKON ITMBWIIM3AIINH;
HEOOXOAMMOCTH  COTPYAHHMYECTBA B TIPOLIECCE COBMECTHOT'O BBHITIOJHEHUS  3aj1ad,
YBOKHUTEIHLHOTO OTHOIICHHWS K MHEHHIO ONIMOHEHTAa TMpU OOCYXKIECHUU TPodIeM
€CTECTBEHHOHAYYHOTO  COJIEP)KaHUs; TOTOBHOCTH K  MOPAIbHO-DTHUECKON  OIICHKE
UCIIOJIb30BaHUSl HAYYHBIX JOCTH)KEHUN, UyBCTBA OTBETCTBEHHOCTH 3a 3aLIUTY OKpYKarolen
Cpelbl;

. UCNOIb306aHUE RPUOOPEMEHHBIX 3HAHUN U YMeHull JJI PEIICHUS NPAaKTUUECKUX 3a/1a4y
MOBCETHEBHOM JKHU3HH, OobOecreyeHuss 0e30MacHOCTH COOCTBEHHOW JKU3HHU, PAllMOHAIBLHOTO
MIPUPOJIOTIONIB30BAHUS M OXPaHbI OKPYXKAIOLIEH Cpebl.

3agauu u3yyeHHs
PabGouass mporpamma mnpemycMaTpuBaeT (GOPMHUPOBAHHE Y IIKOIHLHUKOB OO0IICYyIeOHBIX

YMEHHIA U HABBIKOB, YHUBEPCATIbHBIX CIIOCOOOB JACSITEILHOCTH M KIIFOUEBBIX KOMITETEHITHIA.
[TpuoputeramMu A MIKOJBLHOTO Kypca (PM3WUKKM HA 3Tare OCHOBHOTO 00IEro o0pa3oBaHUs

SIBJIAIOTCS] (JOPMUPOBAHUE!

MeTanpeAMeTHbBIX KOMMNETEHIMI, B TOM YHCIC MPeAMETHBIX KOTHUTHBHBIX H

CenyuaJbHBIX 3HAHUM:

Ilo3HaBaTeIbHAAA 1eATEIbHOCTD:

*  HCNOJNb30BaHHME MJIA TO3HAHUSA OKPYKAIOLIErO0 MHpa Ppa3IUYHbIX €CTECTBEHHOHAYYHBIX

METOIOB: HaOJII0ICHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOJICTUPOBAHHE;

* (QopmupoBaHue yMEHUN pa3nu4aTth  (aAKThl, THUIOTE3bl, MPHUYUHBL,  CJICICTBUS,

J0Ka3aTeNNbCTBA, 3aKOHBI, TEOPHUH;

*  OBJAJICHHE aJCKBAaTHBIMHU CIIOCOOAMH PEIICHUS TEOPETUYECKUX U IKCIEPUMEHTAIbHBIX

3a/1ay;

*  npuOOpPETCHHWE ONbITa BBIIBIDKEHUS THUIOTE3 JUISI OOBSICHCHHS W3BECTHBIX (AaKTOB W

IKCIIEPUMEHTAILHOM MTPOBEPKU BHIIBUTAEMBIX TUIIOTE3.

HNudopManinOHHO-KOMMYHHMKATHBHASA 1eSITEJbHOCTD:

*  BIIaJICHUC MOHOJIOTHUECKONW U Auanorudeckoil peunto. CrocOOHOCTh MOHUMATH TOUKY

3peHus co0eceTHUKAa U TIPU3HABATh MPABO HA MHOE MHEHUE;

*  HCMOJIB30BAHHE JUIS PEIICHUS TO3HABATEIBHBIX M KOMMYHHKATHBHBIX 3a/1a4 Pa3IUIHBIX

HMCTOYHUKOB HHPOPMAITUH.

PeduiekcuBHas 1eSITEJIbHOCTD:



*  BJIAJICHUEC HABBIKAMU KOHTPOJS M OLIEHKH CBOEH JeATENbHOCTH, YMEHHUEM IPEIBUICTD
BO3MOJKHBIE PE3YJIbTAaThl CBOMX JCHCTBHMN:

* opraHu3anus y4eOHOW JeATeNIbHOCTU: IOCTAHOBKA IIeNM, IJIAHWPOBAHHUE, OIpe/ieeHue
ONTHMAJIbHOTO COOTHOIIEHUS LENH U CPEICTB.

ba3oBblil ypoBeHb H3ydeHHs PU3UKU OPUEHTHUPOBAH Ha (POpMHUpPOBaHUE OOIIEH KyJIbTYpPbI
1 B OOJbIIEH CTENEHU CBA3aH C MHUPOBO33PEHUYECKHMMH, BOCIUTATENIbHBIMU U Pa3BUBAIOLIUMU
3aauaMu 00111ero oopa3zoBaHus, 3a1a4aMy COLTUATTN3ALIUH.

Pabouas nporpaMma 1 MOypo4YHOE INIAHUPOBaHHUE BKIJIIOYAET B C€0sl OCHOBHBIE BOIIPOCHI
Kypca  ¢usukn 11  kimacca  IPEeOyCMOTPEHHBIX ~ COOTBETCTBYIOUIMMH  pa3zesiaMu
lNocynapctBeHHOTO 00pa30BaTEILHOTO CTAaHAAPTA 1O (HU3UKE.

OcHOBHOH MaTepHuall BKIIIOYEH B KaXBbIH pa3zien Kypca, TpeOyeT riy0oKoro U MpOYHOTo
YCBOCHHMSI, KOTOPOE CJEeayeT JOOUBATHCS, HE 3arpyskasl MaMsATh YYalMXCsl MHOKECTBOM YacCThIX
¢akToB. TakuM OCHOBHBIM MaTepHAIOM SIBISIOTCS Ul Kypca (U3UKU 3aKOHBI COXpPaHEHHUS
(2HEprum, UMITYJIbCa, IEKTPUUECKOTr0 3apsaaa); Uil KBAHTOBOW (PU3MKM — KBAaHTOBBIE CBOMCTBA
CBETa, KBAaHTOBBIE IOCTYJAaThl bopa, 3aKOH B3aMMOCBS3M MAacChl M JHEpruM. B OCHOBHOM
MaTepuaj TaKKe BXOAAT BaKHEMILIME CJIEACTBUS U3 3aKOHOB U TEOpUM, UX MPAKTHUECKOE
npuMeHeHue. M3ydeHue ¢GU3NYECKUX TEOpUH, MHUPOBO33pEHUYECKas MHTEPIpPETALUsl 3aKOHOB
(OpMHUPYIOT 3HAHUS YYalIUXCSl O COBPEMEHHOW Hay4HOM KapTHHE MUpa.

M3yueHne MIKOIBHOTO Kypca (PH3MKH TOIHKHO OTpPaXkaTh TEOPETHUKO-TIO3HABATEIHHBIC
aCTeKThl y4eOHOr0 MaTepuiia — TPAHULBI IPUMEHUMOCTH (PU3UYECKUX TEOPUH U COOTHOIICHUS
MEXy TEOPHSIMU Pa3IMYHOMN CTENEHH OOLIHOCTH, POJIb OMbITa B (PU3UKE KaK UCTOYHHUKA 3HAHUH
U KpUTepus NMPaBUWIBHOCTH TeOpuid. BocnMranuio yyamumxcs ciiy’kaT CBEAEHHUS O MEPCIEeKTUBaX
pa3BUTHSA (PU3UKU U TEXHHUKHU, O POJU (U3MKH B YCKOPEHHHM HAY4YHO-TEXHHYECKOTO Iporpecca,
U3 UCTOPUU Pa3BUTHSI HAyKU (MOJIEKYJISPHO-KMHETUYECKON TEOpUH, YUEHHsI O MOJISAX, B3IJISI0B
Ha IIPUPOJy CBETA U CTPOCHHE BEILIECTBA).

HarnsinHocts mpernojaBaHust (U3UKUM M CO3JaHHE YCJIOBUH HAMIy4IIEro MOHWMAaHUS
ydauMmucs: (U3MYECKOM CYIHOCTH H3y4aeMOI'o MaTepuaja BO3MOXKHO 4Yepe3 IpHUMEHEHHue
JIEMOHCTPAIIMOHHOT 0 3KcriepuMeHTa. [lepedyenb neMoHcTpanuii HEOOXOAUMBIX JUIsl OpraHu3alun
HarJIsIHOCTH y4eOHOro Ipoliecca 1Mo KakKJoMy pasjiely yKa3aH B mporpamMme. Y OOJbIIMHCTBA
ydaluxcs JOMa B JIMYHOM IIOJIb30BAHMM MMEIOT KOMIIBIOTEPBI, YTO JAE€T BO3MOXKHOCTh
paciupATh MOHATHHHYIO 0a3y 3HAHUHM ydalMXCs MO Pa3IMYHBIM paslienaM Kypca (QHU3HMKH.
HcnonpzoBanue oOyyaromux nNporpamMmm pacioyioKeHHbIX B 00pa3oBaTelbHbIX MIHTEpHET-caliTax
wm wucnons3oBanne CD — nuckoB ¢ oOywarommmu mporpammamu  («KuBas ¢usukay,
«OTkpbITast ¢U3MKa» M JIp.) CO3/MaeT YCIOBUSA i (OPMUPOBAHUS YMEHMHA TPOBOAUTH

BUPTYJIbHBIN (PU3NYECKUI IKCTICPUMEHT.



Texymmuit koHTposib 3YH yuammxcss pexoMeHIyeTcs TpPOBOAUTH MO AUAAKTHUYECKHM
MaTepuajiaM, pPEKOMEHIOBAHHBIM MHUHHUCTEPCTBOM TIpOCBelIeHHsS P® B COOTBETCTBUH C
oOpa3oBaTeNbHBIM cTaHgapToM. [IpakTudeckue 3adaHusi, yKa3aHHbIE B IJIAHUPOBAHUU
PEKOMEHAYIOTCS IIs(OPMUPOBAHUS Yy YYAIIUXCS YMEHUH NPUMEHSATh 3HAHUS AJI PEIleHUs
3a/1a4, ¥ TIOJITOTOBKH y4yaluxcs K caade 6azoBoro ypoBHs EI'D mo ¢usuke.

[MpssmpiM  mpudTOM YyKa3aH Matepuali, CcHOpPMYIUPOBAHHBIE B 00pa3oBaTEIHLHOM
CTaHJapTe MOJUICKAIIMN 005M3aTENTPHOMY H3YYEHUIO W KOHTPOJIIO 3HAHMK ydammxcs. B
KBaJIpaTHBIX CKOOKaxX yKa3aH maTepuai, cOopMyIHpOBAaHHBIA B 00pa3oBaTENLHOM CTaHIAPTE
(ypoBeHB 00111eTO 00pa30BaHusl) KOTOPBIN MOJIICKUT U3YUCHHUIO, HO HE SBIBIETCS 0053aTeIbHBIM
JUTSL KOHTPOJIS M HE BKJIFOYAETCSl B TPEOOBaHUS K YPOBHIO TOJITOTOBKH BBITYCKHUKOB. KypcuBom
yKazaH Mmarepuan pekomeHaoBaHHbIM ['. SI. MskumeBbiM. C Halie TOYKH 3peHUS] U3yUEHUE
ATOr0 Marepuala SBJISeTCS OO0s3aTENBbHBIM ISl M3YyYEHUS M KOHTPOJS 3HAHUU ydYalluxcs B
paMKax pelleHus 3a/Jayd TOCTABICHHOW HAMHM TPU HCIOJNb30BAHMM JIaHHON MpPOrpaMMbI B
ydqeOHOM TIpoliecce.

YMK:

1. Actponomus: Yueb. nus 11 k. o6meobpasosar. yupexnenuii / B.B. Tlopdupses. - 2-e uzn,

niepepad. u gor. - M.: [Ipoceemenue, 2003.- 174 c.

2.  Acrtponomus: Yueb.ms 11 k. obmeo6pazosar. yupexxnennii / E.I1. JleButan. - 6 -e uzm. -

M.: [Ipocsemenue, 2003. - 224 c.

3. ®msuka: Yueb. s 10 . obmeoOpaszoBat. yupexaenuit / .51, Mskumes, b.b. Byxosues,

H.H.Corckuii. - 10-e uzn. - M.: IIpocsemenue, 2002. - 336 c.

4 . ®uszuka: Yueb. mus 11 k. obmieoOpazosar. yupexaenuid / I'.5. Mskumes, b.b. byxosres,

H.H.Corckwuit. - 1-e uzn. -M.: Ilpocemenne, 2003. - 336 c.

JlonoiHUTE/ILHASI JIUTEpPaTypa:

1. T'omoronos K.K., Kecamamner M.®., Kecamamist @.I1. u ap. TonkoBelii coBaph MKOJIbHUKA
o ¢usuke: Yueb.mocobue s cpeaueit mkoisl / mox oomiei pea. K.K. 'omoroHoBa. - cepus
«YueOnuku s By3oB. CnemumanbHasi nurepatypa». - CIIO6.: wm3n-Bo «CnenuanbHas
auTepatypay, u3na-so «Jlane», 2001.

2. Enunsiii rocynapctBeHHbIN dk3ameH: Ousnka: TectoBbie 3aganus st moar. K EquHoMy roc.
sk3ameny: 10-11 kn. / H.H. TynskubaeBa, A.D. IlymkapeB, M.A. Jlpanxun, /[I.B.
KmumentreB — M.: TIpocsenienue, 2004.-254 c.

3. Enuneni rocymapcTBeHHBINH dk3ameH: Dusmka: CoOopamk 3amanmii / [.I.Huxudopos,
B.A.Opnos, H.K.XaunanoB. — M.:IIpocBemienne, Dxcmo,2006. 240 c.

4. W3Bo3umkoB B.A., Cnyukuit A.M. Pemenue 3amay no ¢uszmke Ha KommbioTepe: K. mns

yuutens. - M.: [IpocBemenue, 1999. - 256 c.



10.

11.

12.

13.

14.

15.

16.

17.

Coopauk 3amau mo ¢usuke: st 10-11 1. obmob6pazosar. yupexenuuit / Cocrt. I'.H
CrenanoBa - 9-e uzn. M.: [Ipocsemenue, 2003. - 288 c.

@usuka. 3anaynuk. 10-11 ki.: [locobue ans obimeoOpas3oBat. yupexaeHuit / PeivkeBuu A.
I. - 7-ewusn., crepeotun. - M.: llpoda, 2003. - 192 c.

®poHTanpHbBIe JTa0opaTopHbIe padoThl Mo (pu3uke B 7-11 kimaccax obmieoOpa3oBaTEIbHBIX
yupexnaenusx: Ka. mns yanrens / B.A. Bypos, 10.11. luk, b.C. 3BOpbIKuH 1 Ap.; MO pex.
B.A. Bypoga, I'.I'. Hukucdoposna. - M.: IIpocsemienne: Yueb, murt., 1996. - 368 c.
JIeMOHCTpallMOHHBIM SKCIIEPUMEHT M0 (PU3HMKE B CpeHEeH IIKoJe: Moco0ue Uil yuuTenei /
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2. [InanupyemMble pe3yJibTaThbl OCBOEHHS Y4eOHOIr0 nmpeaMera

OcHOBHOH yueOHBII MaTepuall JOKEH ObITh YCBOCH YYalIUMUCS Ha ypoke. DTo Tpedyer
OT y4YHuTeNsl MOCTOSIHHOTO MPOJYMBIBAaHHUS METOAMKM INPOBEICHUS YpOKa: U3JI0KEHHE HOBOIO
Marepuana B ¢opMe Oeceq WIM JIEKIMH, BBIABMKEHHE Y4YEOHBIX NpoOJieM; IIHPOKOe
WCTIOJB30BaHMUE yYEOHOTO AKCIEPUMEHTa (JIEMOHCTPALMOHHBIE ONBITH, (HPOHTAIBHBIE
nabopaTopHble paboOTBl, B TOM 4YHCIE€ M KPAaTKOBPEMEHHBIE), CaMOCTOATENbHas paboTa
yuyamuxca. Heo0XoauMo COBEpIIEHCTBOBaTb METOAbl IOBTOPEHHMS M KOHTPOJIA 3HAHWUN
yYamuxcsi, ¢ TeM, 4YTOOBl OCHOBHOE BpeMs YypoKa OBUIO TIOCBSIIIEHO OOBSICHEHUIO U
3aKperyieHuI0 HOBoro Marepuaina. Hambonee 3peKTHBHBIM METOIOM MPOBEPKU U KOPPEKLUU
3HaHUH, yyaluxcs IpH MPOBEACHUU TNPOMEKYTOYHOH JMAarHOCTUKM BHYTPHU H3Y4aeMOIo
paszena sIBJISIETCSI MCIOJIb30BaHUE KPATKOBPEMEHHBIX (Ha 7-8 MUHYT) TECTOBBIX TEMATUYECKHX
3agaHuid. IToroBsle KOHTPOJIbHBIE PaOOTHl MPOBOJATCS B KOHIIE U3YyUEHUs COOTBETCTBYIOIETO
paszgena. Bce 3To cHocoOCTBYeT pELICHHIO KIHOYEBOM MpoOIeMbl —  IOBBIIICHHIO
3¢ PEKTUBHOCTH YpOKa (PU3HKH.

IIpumepHble HOPMBI OLICHKH 3HAHUH M YMEHHUH y4auuxcs no pusnke

ITpu oileHKEe OTBETOB yUallUXCcs YUYUTHIBAIOTCS CIEAYIOIIUE 3HAHUSA:

0 (pM3NYeCKUX SIBJCHUAX:

» TIPHU3HAKH SBICHHS, IO KOTOPBIM OHO OOHAPYKHBACTCS;
YCIIOBHS, TIPY KOTOPBIX MPOTEKACT SIBJICHUE;
CBSI3b JJAHHOTO SIBJICHUU C IPYTUMH;

00BsACHEHME SIBJIEHHUS HA OCHOBE Haquoﬁ TCOPHHU,

YV V V VY

MIPUMEPHI yUeTa M HCIIOJIB30BAHMS €T0 Ha TIPAKTHKE;

0 pu3nYecKUX ONbITAX:

» 1eNb, CXeMa, YCJOBHUS, NMPU KOTOPBIX OCYIIECTBISUICS OIBIT, XOA M PE3YJIbTaThl
OTIBITA;

0 pu3nYeCKUX MOHATHUSAX, B TOM YHCJIE H 0 (PU3HIECKHX BEeJTHINHAX:

» SIBJICHHS WJIA CBOWCTBA, KOTOPHIE XapaKTCPU3YIOTCS JaHHBIM  IOHSTHEM
(BEeIMUMHON);

» ompejencHUe TOHATHs (BEJIMYHMHBI);

» (opMyITBI, CBSI3BIBAIOIINE TAHHYIO BEIMYHHY C APYTHUMH;

»  eIUHUIBI (PU3UIEeCKON BETMYNHBI,

» CIocoObl U3MEPECHHUS BEITMYHHBI,

0 3aKOHAX:

> (I)OpMy.]'II/IpOBKa N MaTEMATHUUYCCKOC BBIPAXKCHHUEC 3aKOHA,



»  OTIBITHI, TOJITBEPIKAAOIIIE €T0 CIPABEIIINBOCTD;

» TpHUMeEpHI y4eTa ¥ MPUMEHEHHS Ha TIPAKTHKE;

» yCIOBUS NPUMEHUMOCTH (JIJIs1 CTApIIUX KJIacCOB);

0 pU3UYECKUX TEOPUAX:

OTIBITHOE 00OCHOBAaHUE TEOPHH;

OCHOBHBIE TTOHATHS, TIOJIOKEHUS, 3aKOHBI, TIPUHIIATIBL;
OCHOBHBIE CJIE/ICTBUS;

MPAKTUYCCKUC TPUMCHCHUS ;

YV V V VYV V

T'PAaHMIIBI TPUMEHUMOCTH (JIJIs1 CTAPIIUX KJIACCOB);

0 mpudopax, MexaHU3MaX, MAIIHHAX '

» Ha3HAYCHUE; MPUHIIMII JCHCTBHS U CXeMa YCTPOUCTBA,
» TNpHUMEHEHHE U TMPaBUIIa TI0JIb30BAHUS TIPUOOPOM.
Du3nvecKue U3MepeHusl.
» OmnpeneneHue IeHBI ICJICHUS U MPeJiesia U3MepeHus mpruoopa.
» Omnpenenats aOCOMIOTHYIO IOTPEITHOCTh U3MEPEHUS TPHOopa.
» OtOupath HYXHbII TPHUOOP U MPABIIHLHO BKIIOYATH €TI0 B YCTAHOBKY.
» CHuMaTh TIOKa3aHWs TmpuOopa W 3alUChIBAaTh HMX C Y4ETOM aOCOJOTHOMN

MOTPEIIHOCTH U3MepeHus. OnpeaensiTe OTHOCUTEIbHYIO MOTPEIIHOCTh U3MEPEHU.

Crnemyer yduThIBaTh, YTO B KOHKPETHBIX CIIlydasiXx HE Bce TpPeOOBaHHS MOTYT OBITH
MIPEIBSIBICHBI yYaIIUMCsl, HATPUMEP 3HAHWE TPAHUIl IPUMEHUMOCTH 3aKOHOB U TEOPHH, TaK KaK
9TH TPaHMIIBI HE BCET/Ia pacCMaTPUBAIOTCA B Kypce (DU3UKU CpeHEH IIKOIbI.

OueHke moaJIeKAT YMEHUA

» TNPUMEHATh TIOHATHS, 3aKOHBI M TEOPHH JUJII OOBSCHCHHS SBICHHHA MPUPOJIHI,
TE€XHHMKH; OLICHUBATDH BIIMSHNE TEXHOJIOTMUECKHUX MTPOLIECCOB HAa IKOJIOTUIO OKPYXAIOLIEH cpeibl,
3JI0pOBbE YEJIOBEKA U IPYTUX OPraHU3MOB;

» CaMOCTOSTEIBHO paboTaTh ¢ Y4COHHMKOM, HAyYHO-TIOMYJIIPHOW JIUTEPATypOH,
unpopmanueit B CMU u Nnrepuere ;

» pemiath 3aJ1a4yu Ha OCHOBE U3BECTHBIX 3aKOHOB M (hopMyIT,

» TO0JIb30BAaThCs CIIPABOYHBIMU TAOIUIIAMH (PU3HUUSCKUX BEITMYKH.

IIpn onenke 1a0OpaTOPHBIX PA0OT YYUTHIBAIOTCH YMECHHS

» TUTAaHUPOBATh MPOBEJCHHUE OTIBITA;

» co0OupaTh YCTAHOBKY IO CXEME;

» T0JIb30BaThCSl H3MEPHUTEILHBIMH IPUOOPAMH;

» TpOBOJUTH HAONIOJCHHS, CHHMATh I[IOKa3aHUS HM3MEPHUTEIbHBIX MPUOOPOB,

COCTaBJIATH Ta6J'II/II_[bI 3aBUCUMOCTH BCJIIMYHUH N CTPOUTH Fpa(i)I/IKI/I;



» OIICHWBATh U BBIYUCIIATH MIOTPEIIHOCTH H3MEPEHHIA;
» COCTaBJISTh KPAaTKH OTYET U JIeIaTh BBIBOJKI 110 TPOJIEIIaHHON padoTe.

Crnenyer oOpamaTh BHUIMaHUE Ha OBJIAJICHUE yYaIlUMHCS MPABUIIBHBIM YIOTpEOICHUEM,
MIPOM3HOLIEHUEM M IPABONUCAHHMEM (PHU3UYECKUX TEPMUHOB, HA Ppa3BUTHE YMEHMH CBSI3HO
W3JIaraTh N3y4aeMblii MaTepHall.

OneHka 0TBETOB y4aluuxcst

Onenka «5» CTaBUTCS B TOM CIIy4ae, €CIIM yJalunics:

» oOHapyXHBaeT BEpPHOEC IOHMMaHUE (PHU3MYECKOH CYIIHOCTH paccMaTpUBAEMBIX
SABJICHUNA U 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHUM, JACT TOYHOE OMNpPENIECTCHUE U UCTOJIKOBAHHUE
OCHOBHBIX TOHSTHH, 3aKOHOB, TEOPHH, a TakXke MpaBWIbHOE OMNpeaesieHue (U3NMUECKUX
BEJIMYMH, UX €MHUI] U CIOCOO0B U3MEPEHUS;

» TPaBUIBHO BBINOJHSAET YEPTEKH, CXEMbI U TPa(UKH, COMYyTCTBYIOIIUE OTBETY;

» CTPOWT OTBET MO COOCTBEHHOMY IUIaHy, COMPOBOXKIAET PAacCKa3 HOBBIMH ITPUMEpPaMH,
yMeeT IPUMEHUTh 3HaHUs B HOBOM CUTYyallMH IIPH BBINOJIHEHUH [TPAKTUYECKUX 3aJaHU;

» MOXKET YCTaHOBHTbH CBS3b MEXIY M3Y4aeMbIM M paHee M3yYeHHBIM MaTEpHajoM IO
Kypcy (pu3uKH, a TakKe ¢ MaTepUalioM, YCBOCHHBIM MTPU U3YUEHHUH JPYTUX MPEIMETOB.

OueHka «4» CTaBUTCS, €CIIM OTBET YJOBJIETBOPSIET OCHOBHBIM TPeOOBAHUSAM K OTBETY Ha
OLIEHKY «5», HO y4Yallliiics He UCHOJb3yeT COOCTBEHHBIN IUIAaH OTBETAa, HOBBIC IPUMEPHI, HE
MIPUMEHSIET 3HAHUSI B HOBOM CUTYallH, HE UCIIOJIb3YET CBSI3U C paHEee U3YUEHHBIM MaTepUajioM U
MaTepHaIoM, YCBOEHHBIM ITPU U3YYEHUH JIPYTUX IIPEIMETOB.

Onenka «3» cTaBUTCS, €ciy OOJbIlas 4acThb OTBETA YAOBJIETBOPSET TPeOOBaHUSAM K
OTBETY Ha OLEHKY «4» HO B OTBeTe OOHAPYKHUBAIOTCA OTAEIbHBIC IPOOEIBI, HE
MPENSATCTBYIOUINE JalbHEHIIEMY YCBOEHHIO IPOrpaMMHOrO MaTepuala; ydalluics yMmeer
MPUMEHSTh NOJYyYEHHbIC 3HAHUS IMPH PELICHUH MPOCTBHIX 3aJad C HCIIOJIb30BAHHEM TOTOBBIX
(bopMyI1, HO 3aTpyAHSETCS MPH PEIICHUH 3a]1a4, TpeOyromuX nmpeodpa3zoBanus GOpMYIL.

OneHka «2» CTaBUTCS B TOM Clly4yae, €CM YJaluiics He OBJajiel] OCHOBHBIMHU 3HAHUSMU
Y YMEHUSMHU B COOTBETCTBUH C TPEOOBAHUSMHU ITPOrPAMMBI.

Onenka «1» cTaBUTCS, €CJIM YYEHUK HE MOKET OTBETUTh HU HA OJIMH M3 MOCTaBJICHHBIX
BOIIPOCOB.

B nucbMEHHBIX KOHTPOJIBHBIX paboTax YYMTBHIBAE€TCSA TaKXkKe, KaKyl 4acTb pPalOOThI
BBIITOJTHUIT YYEHHUK.

Ounenka JabopaTopHbIX padoT:

Onenka «5»CTaBUTCS B TOM CJIy4ae, €CIU yJaluiics:

» BBHIIONHWI pabOTy B TMOJHOM oO0BEME C  COONIOACHHUEM  HEO0OXOIUMOit

IIOCJICAOBATCIIBHOCTH IIPOBCACHHS OIIBITOB U I/I3MCpeHI/II71;



» CaMOCTOSITEIFHO M PAIMOHAIBHO CMOHTHPOBAJ HEOOXOIMMOE O0OpYAOBaHWE, BCE
ONBITHI TPOBET B YCIOBUSX U PEKUMAX, OOCCICUMBAIOIINX IOJYYCHUE MPABUIBHBIX
pe3yIbTaTOB U BBIBOAOB; COOMI01aT TpeOOBaHU 0€30I1aCHOCTHU TPY/a;

» B OTYeTe MNpPaBWIFHO M aKKypaTHO BBIMOJHSJ BCE 3aIMCH, TAONWIBI, PHCYHKH,
4epTeKH, rpadrka, BEIYUCICHHUS;

» TIPaBWIBHO BBIMOJHWII aHaW3 norpemHocten (IX—X1 kmaccer).

OueHka «4» CTaBUTCS B TOM CIIydae, €ClI ObUIM BBHIMOJHEHBI TPEOOBAHUS K OLIEHKE «5»,
HO y4allluiCs TOMYCTUII HE0YEThl WM HerpyOble OIMOKU

OueHka «3» CTaBUTCS, €CIM PEe3yJbTaT BBIIOJIHEHHOW YacTH TaKOB, YTO IO3BOJSET
MOJTYYHUThH TIPABUIIBHBIC BHIBOBI, HO B X0JI€ TIPOBECHUS ONbITA U M3MEPEHUH OBUTM JTOTYIIECHBI
OILIMOKH.

OneHka «2»CTaBUTCS, €CIM Pe3yabTaThl HE MO3BOJIIOT CAENaTh MPAaBUIbHBIX BBIBOJIOB,
€CJIU OIBIThI, U3MEPEHUs, BBIUUCIICHUS, HAOII0ACHUS IPOU3BOJMINCH HEMTPABUIIBHO.

OueHka «1» cTaBUTCSA B TE€X CIy4asx, KOI/la y4aluiics COBCEM HE BBIMOIHUI padoTy.

Bo Bcex ciyyasix OIEHKa CHW)KAeTCs, €CIM YYeHHK He coOmonan TpeOoBaHuUs
0€30I1aCHOCTH TPY/Ia.

OuneHka NMCbMEHHbBIX KOHTPOJIbHBIX PadoT.

[TepBbie mIeCTh 3a7aHUI COOTBETCTBYIOT 0a30BOMY YPOBHIO 0Opa30BaTEILHOTO
CTaHJapTa U OIlEHUBAIOTCA 1o 1 Oamty, ceapMoe 3ajanue — B npaBuiibHOE BHITIOJTHEHUS
ATOr0 3aJaHus oOleHuBaeTcss — 2 Oamia, BocbMoe —(CCOOTBETCTBYET TBOPUYECKOMY
YPOBHIO €r0 BBITIOJIHEHUE OlleHUBaeTcs — 3 Oayuia. MakcuMaabHOE KOJMYECTBO OalioB,

KOTOPBIC MOXET Ha0paTh YYCHHK, BBITIONHSSA KOHTPOJIBbHYIO padory 11 Gamrios. PaGora

OLICHUBACTCA 110 cnez[y}omeﬁ CCTKC:

KonnuectBo 0amios Onenka
10-11 5
8-9 4
5-7 3
Memnee 5 6anos 2

I[J'ISI OLICHKH CE€IbMOH M BOCHBMOH 3ajauu KOHTpOJ’IBHOI\/’I pa6OTBI CJIeAYCT UCIIOJIb30BATh

KpUTCPUH, YKA3aHHBIC B Ta6J'II/II_[€Z

Kpurepun Cenpmas | BoCcbMas

TIpaBwiibHOE pelenre 3agaqi; MOJIVIEH BEPHBIIA OTBET B OOILEM BHUE
p p ya p 2 damia 3 Oama

U NIPAaBWJIBHBIN YUCJICHHBIM OTBET C YKa3aHHUEM €T0 Pa3MEPHOCTH, IIPU

10




HAJIMYUU UCXOJTHBIX YPAaBHEHUH B «OOIIEM» BHUIE — B «OYKBEHHBIX)»
0003HAYCHUSX;
[IpaBuiibHOE pemieHWE  3aJa4M:0TCYTCTBYEeT UHCIICHHBIM  OTBET
apudmeTnueckas ommOKa MPU €ro MOJYyYSHUH, U HEBEPHAs 3aIKCh 1 Gamn 2 Oamna
pa3MepHOCTH MOMyYeHHON BEJTUYHHBI,
3agava pelieHa IO JCHCTBUAM, Oe3 MOJydeHus oOmiei (hopmysisl
pette ’ i Popy 1 6amn 2 6amna
BBIYMCIISICMOM BEIIMYUMHEI.
3amucansl BCE HeoOXoauMble ypaBHeHHs B OOIIEM BUJC M M3 HUX MOXHO
MOJYYHUTh MPaBUIBHBIA OTBET (YYEHHMK HE YCIHeNl PEeLIUTh 3a1ady A0 KOHIA 1 Gan 1 Gann
HJIK HC CIIpaBWICA C MAaTEMaTUYCCKUMU pr,I[HOCTSIMI/I)
3. Conep:xkanune yueOHOro npeaMera
1. PA3AEJ «COJEPXAHUE YYEFHOTI'O ITIPEJIMETA»
No Tema xypca KosmmuecTBo yacor KonuuectBo KommuectBo
71a00paTopHBIX paboT KOHTPOJIbHBIX paboT
110 110 10 8(0] 1o 1o
nporpa | IJIAHUPO | MpOrpaMM | IUIAHUPOBAaH | Iporpam | IJIAHUPOBA
MME BaHUIO € o ME HUIO
1 | DnexTpoauHamuka 23 23 2 2 - -
2 | Konebanus 1 BOJHBI 41 41 1 1 2 2
3 | OnTuka 32 32 5 5 2 2
4 | OcHOBBI cIenrajJbHON 4 4 - - - -
TEOPUU OTHOCUTEILHOCTH
5 | KBanToBas ¢usuka 37 37 1 1 2 2
3nayeHne QUNKA IS 3 3 - -
6 | moHmMaHHs Mupa
JlaGoparopHubrit 11 11
7 | IpaKTUKyM
O06o0maroree 17 17
8 | moBTOpeHue
Bcero 168 168 9 9 6 6
I'pagpux konmponvHbIx U 1AaOOPAMOPHBIX PAOOM
p npum. Kp npum.
CPOKU CPOKU
Tema 1. DiieKTpOANHAMH KA
Nel «HabmroneHnue neicTBUS MATHUTHOTO
IOJISI Ha TOK»
No 2 «M3yuenue siBneHus
AIEKTPOMArHUTHOW MHIYKITHID)
Tema 2. Kosiebanusi 1 BOJTHBI
Ne3.Onpenenenue yckopeHust CBOOOTHOTO Nel «Mexanuueckue
NaJeHUs MTPU TTOMOIIY MasTHHUKA. KOJICOaHUS
Ne2 mo teme:
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«INEeKTPOMArHUTHbHIC

KOJIe0aHUs»
Tema 3. OnrTuka
Ne 4 «M3mepeHne nokazaTesns NpeIoMICHUs Ne3 o reme
CTEKJIa» «['eomeTpuueckas onTUKa
NoS «Onpenenenrue onTHYECKON CUITBI U Ned 1o Teme «BoiHOBas
(OKyCHOrO paccTosiHus coduparoeit OITHKAY.

JIUH3BI»

Ne6 «Habnronenne uatepdepeHImu u
T(PAKINU CBETAY

No7 3mepenne 1iInHbI CBETOBOM BOJHBI

Ne8 «HaOiroeHne CILIOMHOTO 1
JMHENYaTOr0 CIIEKTPOBY

Tema 5. KBanToBasi pusnka

Ne9 «M3yuenune TpekoB 3apsKEHHBIX Ne5 o reme «CBeToBbIe
YaCTUID). KBaHThI»

Ne6 o Teme «ATOM U
ATOMHOE SIAPOY

Y4eOHUKHN U MeTOAUYeCKHe OCOOHS:
1. ®msuka. 11 kacc. YueOHUK Ai1st 0011e00pa30BaTeNbHBIX YUpekaeHnid. ba3oBblil n mpoduinbHbIM

ypoBHU (Kmaccuueckwuii kypc) / I'.SI. Msxumies, b.b. Byxosues, H.H. Cotckuii. — M.: [IpocBemienue,
2011

2. ®msuka. 3agaunuk. 10-11 xi.: [Tocobue ams 00meo0pazoBaTenbHbIX YUpexkaeHn / PeiMkeBud
A.Il. — 7-e u3n., crepeotun. — M.: JIpoda, 2003. — 192 c.

3. CrenanoBa I'.H. COopnuk 3amau o ¢uzuke. — M.: «[Ipocsemenuey», 2007

JAupakTuyecKkue MaTepuaJbl:
JlunakTHuecKue MaTepualibl IPeAHa3HAYCHBI JJIs1 OPraHU3aIMid CAaMOCTOSITEIBbHOM Pa0OThI yyaIuxcs
Y KOHTPOJIS 33 3HAHUSMU M YMEHUSIMH 1TpH 00y4deHnn Gu3rke. OHU COCTaBJICHBI C Y4€TOM
0c0o0eHHOCTEeH mapaieNbHO (YHKIMOHUPYIOIIUX B HIKOJIE YYeOHUKOB (PU3HKH.
CamocrosTenbHbIe padOTHI 1aHbl B HECKOJIBKUX BapuaHTaX. Kaknas paboTa HCIoabp3yeTcst B X0/e
W3y4YeHUs TOTO MaTepHualia, KOTOPbIA MpeaycMaTpuBaeT GOPMHUPOBAHIE COOTBETCTBYIOIIETO YPOBHSI.
Hexotopbie pabOThI HOCST MOBTOPUTENBHBIN XapaKTep U HAMPABICHBI HA BOCCTAHOBJICHNE HABBIKOB,
c(OPMHPOBAHHBIX B MPEANIECTBYIOIINE TOJIBI.
Kaxxnast camoctosiTennbHast COASPIKUT 3aIaHMsI PA3HOTO YPOBHS CJIOKHOCTH, YTO JAA€T IIHPOKHUE
BO3MOKHOCTH JIsl OpraHu3aiuu auddepeHMpoBaHHON pabOThI HA YPOKE.
KonTponbHble paboThI IpeHa3HAYCHBI TS TEKYIICH U UTOTOBOM MPOBEPKH 3HAHUI IIKOJIHHUKOB.
Kaxxnast paboTa BKIIIOYaeT B ce0sl Kak 3aJlaHHs, COOTBETCTBYIOIINE 0053aTEIbHOMY YPOBHIO, TaK U
3aaHus 0osee MPOJBUHYTOTO YPOBHSI.
1. Mapon A.E., Mapon E.A. ®usuka. 10 knacc: Junaktudeckue marepuaisl. — M.: JIpoda, 2007

2. Kupuk JI.A. ®usuka. 7-11 xiaccel. Pa3HOypOBHEBBIE CAMOCTOSITEIILHBIC U KOHTPOJIbHBIC PA0OTHI.
— M.: Unexkca, 2011.

3. Kupuk JL.A., duk IO0.W.. ®usuxka. 10,11 knaccel. COOpHUK 3aJaHUN M CAMOCTOSITEIIbHBIX PadoT.—
M: Unexca, 2004.

4. Kupuk JI. A.: ®usuka. CaMocTosTEeNIbHBIE U KOHTPOJIbHBIE pab0Thl. Mexanuka. MonekyspHas
¢u3uKa. DNeKTpruuecTBO U MaruetusM. Mocksa-XapekoB, Mnekca, 1999r.

5. Mapon A.E., Mapon E.A.. ®usuka B 10,11 xnaccax. Iunakruueckue marepuaiisl.- M.: JIpoda,
2004
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Jlutepatypa nis yuures:
1. ®enepanbHbIe TOCYAAPCTBEHHBIN 00pa30BaTEeNbHBINA CTaHAAPT 001Iero oopazoBanus. // 2012.

2. 3axon Poccwmiickoit @enepammu «O06 oOpazoBanum» // OOpa3oBaHHue B JOKYMEHTaX U
koMmMmeHTapusix. — M.: ACT «Actpens» [Ipodusmar. -2005. 64 c.

3. Kamenenkuii C.E., OpexoB B.I1.. MeToauka perenus 3a1a4 1mo Gu3nke B cpeaHeit mkomie. — M.:
[Tpoceemenue, 1987.

4. Kupuk JI.A., I'eanenmrreiin JI1.3., {uk FO.. ®uzuka 10 knacc. MeTtonuueckue Matepuaibl s
yuutens. [lox penakuueii B.A. Opnosa. M.: Unekca, 2005

5. Koposun B.A., JlemumoBa M.}O. Metoauueckuii CripaBOYHHUK yauTesst pusuku. — MHEMO3HHA,
2000-2003

6. B.A. Opnos, H.K. Xannanos, I'.I". Hukugopo. Y4eOHO-TpEHIPOBOYHBIC MaTEPUAITBI JIJIS
noarotoBku Kk EI'D. ®usuka. — M.: Uatemnekt-Ilentp, 2005;

7. .. Hypmunckwii. EI'D: ¢hu3uka: KOHTpOIbHO-U3MepuTelbHbIe MaTepuaibl: 2005-2006. — M..:
[Tpocremenue, 2006

8. EI'D: 2012: ®uzuka .OUIIN /. — M.: ACT: Actpenb
9. EI'D: 2013: ®umsuka . OUIIN /. — M.: ACT: Actpens

10. KopoBun B.A., Crenanosa I'.H. Marepuainsl 111 OArOTOBKU U MPOBEIECHUS UTOIOBOM
aTTECTAIlUU BBIITYCKHUKOB CpeHeH (MOTHOM) Kokl 1o ¢usuke. — Jpoda, 2001-2002

11. Beepoccuiickue onummuanst o ¢pusuke / [ox pen. C.M. Kozena, B.I1. Cnoboxsauna. — M.
Bepoym-M, 2005.

12. Bytsipckwii I'. A., Caypos 0. A. DxcnepumenTanbhbie 3aaa4n 1o ¢pusuke. 10—11 k1. M.:
[Ipoceemienue, 1998.

13. Opnos B. A., Hukudopos I'. I'. Enunslii rocyjapcTBeHHbIH dk3aMeH. KOHTpobHbIE
n3MepuTtenbHble Matepuaibl. Gusuka. M.: [Ipocsemenue, 2004.

14. Opnos B. A., Hukudopos I'. I'. Equnsiii rocyaapcTBeHHBIN SK3aMeH: MeToau4ecKue
pexomennauuu. ®usuka. M.: IIpocsewmenue, 2004.

15. dusuka. Tectol. 10 — 11 kmaccel: Yueono-metogudeckoe mocodue /H.K. I'maapimesa, 1.1.
Hypwmuncknii, A.W. Hypmunckwii u np. — M.: Ipoda, 2003.

HHTepHeT — nmojaaepKka Kypca.

Ne Hasanue caiita DIIeKTPOHHBIN ajipec

1. Komnexrwst [TOP http://school-collection.edu.ru

2. Komnekmust «EctectBenHonayunbie | http://experiment.edu.ru —
OKCIIEPUMEHTHI»: (pr3HKa

3. Mup ¢uzuku: GU3NUECKuil SIKCIEPUMEHT http://demo.home.nov.ru

4 CepBep kadenpsl obmeit ¢usuku ¢(usdaka | http://genphys.phys.msu.ru
MI'V: ¢buznveckuii MIPAKTHUKYM u
JIEMOHCTPAIUH

5. Ypoku 110 MOJICKYJISIPHOHN (pU3HKE http://marklv.narod.ru/mkt

6. ®du3rKa B aHUMALUAX. http://physics.nad.ru

7. HHTEpHET ypOKH. http://www.interneturok.ru/distancionno

8. dusKKa B OTKPHITOM KOJIIEIKE http://www.physics.ru

9. lazera «®usuka» Usmareasckoro moma | http://fiz.1september.ru
«ITepBoe ceHTAOPs»

10. | Kommekmus «EctecTBeHHO-HayuHbIe | hitp://experiment.edu.ru
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http://school-collection.edu.ru/
http://experiment.edu.ru/
http://demo.home.nov.ru/
http://genphys.phys.msu.ru/
http://marklv.narod.ru/mkt/
http://physics.nad.ru/
http://www.physics.ru/
http://fiz.1september.ru/
http://experiment.edu.ru/

HKCHEPUMEHTBI»: (pr3nKa

11. | BupryaneHblii ~ MeToamueckuii  kabuuer | http://www.gomulina.orc.ru
yuuTesst GU3NKU U aCTPOHOMHHU

12. | 3amauu 1o pU3HKE C pEHICHUAMU http://fizzzika.narod.ru

13. | 3anumarenpHas ¢u3nka B Bompocax u | http://elkin52.narod.ru
OTBETAaX: CaWT 3aciaykeHHOro yuurensa PO B.
Enpxuna

14. | BaouHas (Qu3MKO-TeXHUUYEeCKass Inkosa mpu | http://www.school.mipt.ru
MOTHU

15. | Kabuner ¢usuku  Cankr-IlerepOyprekoni | http://www.edu.delfa.net
aKaJleMHH HOCTIUTIOMHOTO
MeIarOriuecKoro 0opa3oBaHus

16. | Kadenpa u naboparopus ¢puzuxu MHUOO http://fizkaf.narod.ru

17. | Ksanrt: HAYYHO-TIONYJISIPHBINA ¢usuko- | http://kvant.mccme.ru
MaTeMaTHYECKUN KypHaI

18. | UudopmarmoHHbIe TEXHOJOTHH B | http://ifilip.narod.ru
npenofaBanun  ¢usuku:  caur M. S
OUIUIIIOBOM

19. | KnaccHas ¢usmka: caiir yumrens ¢usuku E. | http://class-fizika.narod.ru
A. bananaon

20. | Kpatkwii CripaBOYHHK 110 (PHU3UKE http://www. physics.vir.ru

21. | Mup pusuku: pusnyecKuii SKCrepuMeHT http://demo.home.nov.ru

22. | Ob6pa3oBarenbHbIi cepBep «ONTHKAY http://optics.ifmo.ru

23. | Obyuaromue TpéxypoBHeBble TecThl 1O | http://www. physics-regelman.com
¢uzuke: cait B. 1. Perenpmana

24. | OunaitH-ipeoOpa3oBaTens eqnaul | http://www.decoder.ru
U3MEpEHHS

25. | PernonanbHbIii LEHTP otkpseiToro | http://www. phys.spb.ru
¢usnueckoro oOpa3oBaHus  (PU3HUECKOTO
¢daxynpTera CIIOIY

26. | CepBep kadenpnl obmeit ¢usuku ¢usdaka | http://genphys. phys.msu.ru
MI'V: pu3npakTHKyM U TEMOHCTpPALIUH

27. | Teopus OTHOCHTEIIbHOCTH: Wnrepuert- | http://www.relativity.ru
yueOHUK 10 (PU3HKe

28. | TepmoauHamMKKa: 3JIEKTPOHHBIA yueOHUK 1o | http:// fn.bmstu.ru/phys/bib/I-NET/
¢usuke s 7-ro U 8-TO KJIACCOB

29. | YpoK#H 10 MOJIEKYJISIPHO# (pr3HKe http://marklv.narod.ru/mkt/

30. | ®usuka B aHUMALUAX http://physics.nad.ru

31. | ®usuka B UuTepHeTe: s)KypHan «/laiimkect» | http:/fim.samara.ws

32. | ®dusuKa BOKPYT HaC http://physics03.narod.ru

33. | ®usuka s yuureneii: caidt B. H. Eroposoii | http:/fisika.home.nov.ru

34. | dusuka.py: cadt gua ydamuxcs — u | http://www.fizika.ru
npernoaBaTeneil pusnku

35. | ®dusuKa CTyJAeHTaM M INKOJbHHKaM: cait A. | http://www.physica.ru

H. Bapruna
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http://www.gomulina.orc.ru/
http://fizzzika.narod.ru/
http://elkin52.narod.ru/
http://www.school.mipt.ru/
http://www.edu.delfa.net/
http://fizkaf.narod.ru/
http://kvant.mccme.ru/
http://ifilip.narod.ru/
http://class-fizika.narod.ru/
http://demo.home.nov.ru/
http://optics.ifmo.ru/
http://www.decoder.ru/
http://www.relativity.ru/
http://physics.nad.ru/
http://fim.samara.ws/
http://physics03.narod.ru/
http://fisik.home.nov.ru/
http://www.fizika.ru/
http://www.physica.ru/

36. | ®usukoMm: B TOMOINb  HauuHawoInemy | http://physicomp.lipetsk.ru
bu3uKy
37. | DIEKTpOAMHAMHUKA: YUCHHE C YBICUCHHEM http://physics.5ballov.ru
38. | DieMeHTHLI: Oy IS PHBIH caur o | http://www.elementy.ru
dbyHIaMEHTaTBHOM HaYyKe
39. | Dpyaur: ouorpapun YUYEHBIX u | http://erudit.nm.ru
nuzobperarenet
40. | UzparensctBo IPODA http://www.drofa.ru/for-
users/teacher/help/peryshkin/
4. PABJIEJI «TEMATHYECKOE IINTAHUPOBAHUE»
Ne ypoka Tema ypoxa Kosmy. Hara Hara
yacoB | (mpumepH.) | (dakrud.)
Tema 1. DuexkTpoannamuka (23 yaca) MaruutHoe nmoJie (114acos)
(13 HUX 4yacaBHYTPUIPEAMETHBINA MOJYJIb)
1 B3aumopeiictBue TokoB. MarHuTHOE MoOJIE. 1
2 BekTop MarHuTHON MHAYKIMU. JINHUA MarHUTHOTO MOJISL. 1
3 Monynp BekTOpa MarHuTHoM nHAykuuu. Cuna Ammepa. 1
4 JlabopaTtopnast pabota Nel «HaGmronenue nerictBus 1
MarHUTHOTO TOJISl HA TOK»
5 DneKTpou3MepuTeNbHbIE TPHUOOPHL. I POMKOrOBOpHUTEH 1
6 Pemenue 3anau no teme «Cuna Amnepay 1
7 JleificTBMEe MarHUTHOIO 10JIs Ha ABWXKYLuMics 3apsa. Cuna 1
Jlopenna
8 Pemenue 3a1au Ha IBIKEHUE 3apSKEHHON YaCTUIIBI B 1
MarHUTHOM T10JIe
9 MarunuTHble cBoOMCTBa BemecTBa. CamocrosiTenbHas padoTa 1
«MarsuutHoe nomuey.
10 Pemenue 3amgau no reMe « MarHUTHOE IIOJIEY 1
11 BBoaHBII KOHTPOJIL 1
JileKTPpOMArHUTHAsA HHAYKIUsA (124acoB)
(13 HUX 6YaCOB BHYTPUIIPEAMETHBIN MOIYJIb)
12 SIBIIeHME DIEKTPOMArHUTHON UHAYKIMHA. MarauTHbIN NOTOK. 1
13 Hanpasnenue nnaykunonsoro Toka. [Ipasuno JleHna. 1
14 JlaGopatopHas padota Ne 2 «M3yueHue siBIeHUS 1
AJIEKTPOMArHUTHON MHIYKITHI)
15 3aK0H JICKTPOMAarHUTHON HHIYKIIH 1
16 Pemenue 3aga4 no Teme «INEKTPOMArHUTHAS. UHIYKIIHS 1
17 Pemenue 3aga4 no Teme «9NEKTPOMArHUTHAS. UHIYKIIHS 1
18 Buxpesoe anexrpuueckoe nose. 31C nnaykuuu B 1
JBHKYIIUXCS TPOBOAHUKAX
19 Camounaykuus. UHIyKTUBHOCTb. DHEPIUsi MArHUTHOTO TOJIS 1
TOKA.
20 Pemenue 3a1a4 no treme « DIEKTpOMAarHUTHAS WHIYKIIHSL. 1
MarauTHbIM OTOK»
21 Pemenue 3a1au o Teme « DNEKTPOMArHUTHAs UHAYKLIHUS. 1
MarauTHbIN TOTOK»
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http://physicomp.lipetsk.ru/
http://physics.5ballov.ru/
http://www.elementy.ru/
http://erudit.nm.ru/
http://www.drofa.ru/for-users/teacher/help/peryshkin/
http://www.drofa.ru/for-users/teacher/help/peryshkin/

22 O06o006meHre MaTepuana 1Mo TeMe: « AIeKTpOMarHuTHas 1
WHAYKIUSD (TECT)
23 CamocrosTenbHas paboTa 1Mo TeMe «JIeKTpOMarHuTHast 1
VHTYKITUSI»
Tema 2. KosieOanusi u BosiHbI ( 43 yaca)
Mexanunuyeckue Kojedanus (94acon)
(13 HUX 4 YacOB BHYTPUIPEAMETHBIH MOIYIIb)
24 CBoOOHBIC U BBIHY)KICHHBIE KOJIeOaHusl. MaTeMaTH4YeCKUi 1
MasiITHUK
25 ["apmoHnUeckue KonebaHus 1
26 Pemenue 3a1a4 o Teme: «I'apMOoHHUYECKHE KOICOAHUS) 1
27 JlabopaTtopHnas pabota Ne3.OnpeneneHue yCKOpeHUs 1
CBOOOJIHOTO TMaICHUsI P MOMOIIN MasiTHUKA.
28 Pemenue 3a1a4 o teme: «I'apMoHHYecKUe KOIeOaHMUSD» 1
29 da3za koneOaHus 1
TpenupoBounas padora Crarrpan
30 [IpeBpaiieHre SHEPrUK IPYU TAPMOHUYECKUX KOoJIeOaHHUsIX 1
31 Ypok penieHus 3a7a4 1o reMe «MexaHn4ecKue KoueOaHus» 1
32 Kontponsnas padora Nel mo reme «MexaHuyeckue 1
KOJICOAHUS»
dyleKTPpOMarHuTHbIe Kosle0anus ( 18 yaco)
(13 HUX 6 YacOB BHYTPUIPEIMETHBIM MOIYIIb)
33 CB00OOIHBIE U BBIHYX/IEHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOAHHUS. 1
KonebatenbHblil KOHTYD
34 AHanorust Mexa1y MEXaHMYECKUMHU U 3JIEKTPOMAarHUTHBIMU 1
KOJICOaHUSMU. Y pPaBHEHUSI, ONMCHIBAIOIINE TTPOIIECCHI B
K0JIeOAaTEIbHOM KOHTYpE
35 [lepron cBOOOIHBIX AIEKTPUIECCKUX KOJIeOaHU 1
36 Pemienue 3aau 1
37 [IepeMeHHBIN JIEKTPUYECKUI TOK 1
38 Pemenue 3aa4 mo reme « NEKTPOMArHUTHBIE KOJICOaHUS 1
39 Pemenue 3a1a4 mo reme « DNEKTPOMArHUTHBIE KOJICOAHUS 1
40 AKTHBHOE , eMKOCTHO€ U MHIYKTUBHOE COTIPOTUBIICHUS B 1
IIeNH IEPEMEHHOT0 TOKa
41 Pemenne 3anau 1
42 DIEKTPUYECKHIA PE30HAHC 1
43 I'eneparop Ha TpaHzucTope. ABTOKOJICOaHUS 1
44 Pemenne 3anau 1
45 ['eHeprpoBaHUe ICKTPUIECCKOIN YSHEPTUU 1
46 Tpanchopmatopsl 1
47 [TpousBoACTBO, Mepeaya U UCTOJIb30BaHUE AIEKTPUUECKOIM 1
SHEPIUH
48 Pemenne 3agau no teme «llepegava sneKTpodIHEPTUN» 1
49 [ToBTOpUTENTHEHO-0000IIAOIIHI YPOK IO TEME 1
«DNEKTPOMArHUTHBIE KOJIEOaHHsD»
50 KonTponbHas padora Ne2 o teme: «3IEKTpOMarHUTHBIE 1
KoJIe0aHuUs»
Mexannuyeckue BOJIHBI ( 4 yaca)
(13 HUX 44acoB BHYTPUIIPEAMETHBIN MOIYIIb)
ol BonHoBele siBieHus. PacripocTpaHeHHe MEXaHUYECKHUX BOJIH 1
52 JmuHa BostHbI, CKOPOCTH BOJIHBI. Y paBHEHHUE OCTYINEH BOJTHBI 1
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53 Bonsbl B cpene 1
94 Pemenue 3agau Ha TeMy: «MexaHuyecKue BOJIHBD) 1
CamocrosiTenbHas pabora.
JJIeKTPOMATHUTHBIE BOJIHBI ( 12 yacoB)
(13 HUX 4 YacOoB BHYTPUIPEIMETHBIA MOJYJIb)
55 | DneKTpoMarHuTHOE TMoJie. DIEKTPOMArHuTHas BOJIHA 1
56 | DkcnepuMeHTaIbHOE OOHAPYKEHUE U CBOMCTBA 1
AJIEKTPOMArHUTHBIX BOJIH
57 | [InoTHOCTH MOTOKA ANEKTPOMArHUTHOTO U3JIy4YEHUs 1
58 Pemenue 3aga4d Ha TeMy: «JIEKTPOMArHUTHBIE BOJIHBD) 1
59 | U3o6perenne paano A.C. [ToroBeM. [IpuHIUTIBEI paguoCBs3u 1
60 | Monynsuus u gerektupoBanue. Ilpocreiimmii paanonpueMHIK 1
61 Pacnipoctpanenue paanoBoaH. Pagnonokamms 1
62 -63 | TeneBunenue. Pa3BuTHe CPeICTB CBSI3U 2
64 Pemenune 3amau 1
65 | O6o6maromuii ypok «OCHOBHBIE XapaKTEPUCTUKH, CBOWCTBA U 1
UCIIOJIb30BaHUE JIEKTPOMArHUTHBIX BOJIH
66 | Tect mo Teme 1
« DJEKTPOMArHUTHBIC BOJTHBD».
Tema 3. OnTuka (32 yaca)
(13 HUX 6 YacOB BHYTPUIPEIMETHBIA MOJYJIb)
67 | PasButme B3ris10B Ha ipupoay cBeta. CKOPOCTh CBETA. 1
68 | Ilpunanun [roiirenca. 3akoH OTpa)KeHUs CBETA 1
69 | 3akoH MpeIoMIICHHS CBETa 1
70 Pemenue 3aau Ha penoMIIeHHE CBETa 1
71 | JlJabopaTtopnas pabota Ne4 MzMepenue nokaszaress 1
NPEJTOMIICHUS CTEKIIa
72 | llomHoe oTpakeHne. BoJOKOHHAs ONTHKA. 1
73 Pemenue 3agad mo teme «lloHOE OTpakeHHE CBETAY 1
74 | JIun3bl 1
75 | Iloctpoenne n300paXkeHN JaBaeMbIX JIMH3aAMHU 1
76 Pemenue 3agaud no reme «Xoa Jiydeil B IMH3aX» 1
77 | JJabopatopHas padota Ne5 OmnpenesneHue onTUYecKon CHIIbI U 1
(hOKYCHOTO PaCCTOSIHUSI COOUPAIOIIEH JTMH3bI
78 Pemenue 3amau o teme «JInH36D) 1
79/80 | OnTrueckue MPUOOPHI. 2
81 | KoutponbHas pabora Ne3 no teme «I'eomeTpruyeckas OnTuka 1
82 | Jlucnepcus cBeTa 1
83 | UnTepdepenuns MmexaHu4eCcKuX BOJIH U cBeTa. HekoTopele 1
NpUMEHEHHs] HHTEepPEePEHIIH
84 | Hudpakius MEXaHWICCKUX BOJIH U CBETa 1
85 | JTaboparopnas pabota Ne6 «Habmonenune naTepPepeHINH U 1
TU(GPAKITIN CBETA»
86 | Pemenwne 3amad no teme «MHTephepeHns u qudpakuus 1
MEXaHUYECKHUX BOJIH»
87 | IudpakunoHHas penieTka 1
88 | JIaboparopHast pabota Ne7 M3mMepeHue AJIMHBI CBETOBOM BOJHBI 1
89 | Ilonspusanus cBeta. [lornepeyHOCTh CBETOBBIX BOJH 1
90 | Pemenwne 3amau o Teme «BosHoBast ontuka». O6001meHne 1

MaTcpHrala.
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91 Kontposnbnas padota Ned o reme «BoxHoBast onTukay. 1
92 | Bunsl uzny4yennii. icTouHHKH cBeTa 1
93 | CexTpsl U CIEKTpaILHBIN aHAJH3 1
94 | JlaboparopHas paboTa Ne8 «HaOmroqeHue CILIOMIHOTO | 1
JIMHEHYaTOro CIIEKTPOBY
95 - | UudpakpacHoe, yabTpadHOIETOBOC U PEHTTEHOBCKOE 2
96 | mzmyueHus
97 | llkayia >IEKTPOMArHUTHBIX M3TYUCHUN 1
98 | Pemenwue 3amau 1
KonTposbhbiii TecT o Teme «BonHoBas ontuka. M3mydenus».
Tema 4. DjieMeHTBI TEOPUHM OTHOCUTEJIBLHOCTH (4 yaca)
99 3aKOHBI AJIEKTPOTMHAMHUKU U TIPUHITUTT OTHOCUTEITLHOCTH. 1
IocTynaTsl TEOpUU OTHOCUTEIHLHOCTH
100 | 3aBHCHMOCTBH MAcCChl OT CKOPOCTH. PensiTHBHCTCKAs TMHAMUKA 1
101 | Cs3b MeXIy Maccoii U SHEpruei 1
102 | O6oOmarolee 3aHITHE IO TEME «IDIIEMEHTHI CIIEUATIBEHON 1
TEOPHH OTHOCHUTEIBHOCTI
Tema 5. KanroBast ¢pusuka (37 yaco)
CgeToBble KBaHThI ( 12 yacoB)
(13 HUX 3 YacOB BHYTPUIPEIMETHBIA MOIYIIb)
103 | 3apokacHHE KBAHTOBON TCOPHH 1
104 | ®oTtorddext 1
105 | Teopus dhotodrdpdekra 1
106 | Pemenue 3amgad Ha hoTodPdekT 1
107 | Pemenue 3ama4 Ha hoTtord ekt 1
108 | doToHbI 1
109 | Ilpumenenue porodrddexra 1
110 | /laBmeHue cBeTa 1
111 | Pemenue 3ama4 mo teme «JlaBieHue cBeTa 1
112 | Xummueckoe JIelicTBHE CBETa 1
113 | IloBTOpHUTENHHO-0000MAIONINI YPOK 1O TeMe «CBETOBBIC 1
KBAaHTBI»
114 | KontponwsHas pabota Ne5 mo reme «CBETOBBIE KBAHTBD) 1
ATOM M aTOMHOeE AP0 ( 2549acoB)
(13 HUX 249aCOB BHYTPUIIPEIMETHBIN MOJTYIIh)
115 Omnsitel Pesepdopaa. SAnepuas Mmoaens atoma 1
116 KBanrtoBsie noctynarsl bopa. Mozgens atoma Bogopoa o bopy 1
117 Hcnyckanue U NOrJIoLEHUe cBeTa aToMoM. Pemienue 3aau. 1
118 Breinyxkaennoe nznyuyenue cera. Jlazepol 1
119 Pemienue 3agau no reme «ATOM U aTOMHOE SJIPO» 1
120 MeToap! HaOMIOIEHUS U PETHCTPALINN PANOAKTHBHBIX 1
M3JTy4YECHHUI
121 OTkpbITHE paaroakTUBHOCTH. Anb¢a, bera u 'amma- uznydenust | 1
122 JlaGopatopHnast pabora Ne9 «M3yueHnue TpeKoB 3apsKEHHBIX 1
YaCTHID.
123 PamoakTHBHBIE MPEBpaIICHUS 1
124 Pemenue 3amau Ha Temy: « SnepHas pusuka» 1
125 3aKoH paMOaKTHBHOTO pacnana. [lepuon momypacmnama 1
126 W3otonsl. VX nonydenue u npuMeHeHue. bruonornyeckoe 1
JICHCTBHE PAJUOAKTUBHBIX M3Ty4EeHUN
127 OTKpbITHE HEUTPOHA 1
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128 CrpoeHre aTOMHOTO sifipa. SlnepHble Cribl. DHEPTHUs CBSI3U 1
aTOMHBIX sJep
129 Pemienue 3agau Ha TeMy: SInepHbie CUITBI» 1
130 S nepHble peakuuu 1
131 DHepPreTUYeCKUid BBIXOJ SIAEPHBIX peaKIUi 1
132 Pemenue 3amau 1
133 Jlenenue snep ypana. LlenHble siepHbIE peaKIMU 1
134 S nepHslii peakTop 1
135- 136 | TepmosinepHbie peakiun. [IpumeHeHne siIepHO SHEPTreTHKH 2
137 Oransl pa3BUTUS PU3UKHU SJIEMEHTAPHBIX YaCTHI 1
138 [ToBTOpHUTENHHO-0000AONIHIA YPOK «Pa3BUTHE MpeICTaBICHUHA 1
0 CTPOCHMH M CBOMCTBAX BELIECTBAY
139 KonTtposnbHast pabota Neb mo reme «ATOM M aTOMHOE SIpO» 1
Tema 6. 3HaueHue PU3NKHU 1151 00bACHEHUS MUPA U PAa3BUTHA
IMPOU3BOJAUTEC/IbHBIX CHJI OﬁIIIECTBa.
140 Enunas pusnyeckas kapTuHa Mupa 1
141 PuU3uKa U HAyYHO-TEXHUYECKAsl PEBOJIIOLUS. 1
142 @Pu3KKa KaK 4acTh YEJI0BEUYECKON KYJIBTYPBI. 1
143-150 | JIaGopaTopuslii npakTikym (124acos) |
IloBTOpenue (20 yacon)21.04
(u3 Hux 10 yacoB BHYTpPUIPEIMETHBINA MOIYJIb)
151-152 | IloBropurenspHO — 0600maromuii ypok. Kunemaruka 2
153-154 | TloBropuTenbHO — 0000Mamui ypok. luHamuka 2
155-156 | IloBTOpHTENHHO — 00OOIIAOIIHIA YPOK. 3aKOHBI COXpAaHEHHS B 2
MEXaHHKe
157-158 | IloBTopuTenbHO — ob6o6maronmii ypok. OcHoBbl MKT. 2
I"az0BbIe 3aK0OHBI. TepMOIUHAMUKA
159-160 | IloBTOpHTENHHO — 00OOIIAIONIHI YPOK. DIEKTPOCTATHKA 2
161-162 | IloBTOpUTENHHO — 00OOIIAOIITNI YPOK. 3aKOHBI IOCTOSIHHOTO 2
TOKa
163-164 | IloBTOpHUTENHHO — 00OOIIAIONIHI YPOK. DJIEKTPOMAarHUTHBIC 2
SIBJICHUS
165-167 | IloBroputenbHO — 00600mamui ypok. CTpoeHHEe U ABOIIOLUS 5
Bcenennon
168 HTorosslil ypok 1
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