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TlosicHuTE/BLIAS 3aTTHCKA

B nporpamme Juis cTapiuei KoMkl NPeycMOTPEHO PasBUTHE BCEX OCHOBHBIX BIJOB [@ATENBHOCTH,
MpesCTARIEHHBIX B TIPOrPaMMax Juist 0cHOBHOrO ofiiero 06pasopanis. OAHAKO COACPHKAHNE NPpOrpaMMbl LA
MOMHOMN 1WKONbl MMEET 0COBSHHOCTH, 0BYCI0B/ICHHBIE KaK NPEAMETHBIM COAEPIKaHHEM CHCTEMEI ITOJTHOTO
0611ero ofpasoBanus, TaK 1 BO3PACTHEIMU OCOOSHHOCTAMY Y4alINXC.

B crapiuem noapoctkosom Bospacte (16 — 18 neT) BeAyLLyIO poiib HIPAET ASATEILHOCTS [0 OBNAJEHHIO
cHCTEMO HAYUHBIX TIOHSTHI B KOHTEKCIE MPEABAPUTENBHOTO NPOhEcCHOHAILHOrO CAMOONPEASTICHHA.
YeBoeHHe CHCTeMbl HAYUHBIX TOHATHI (QOopMUPYET THTT MBILLIEHNA, OPHEHTHUPY IO NOAPOCTKA Ha

OB LEKYIILTYPHBIE 0BPa3iibl, HOPMBbI, FTATOHBI B3AMMOJICHCTBHS ¢ OKPY/KAIOLIMM MIPOM, & TAIGKE CTaHOBHTCA
HCTOYHMKOM HOBOTO THIA MO3HABATENBHBIX HHTEPECOB (HE TOBKO K (paKkTam, HO M K 3aKOHOMEPHOCTAM),
cpeacTBoM OPMUPOBAHHS MUPOBO33PEHN.

Takum 0GpazoM, ONTHMANbHBIM CIOCOG0M Pa3BUTHA NO3HABATENLHOM noTpefHOCTH CTAapLUEKIACCHHKOB
SIBIISIETCA MPECiaBlieHne colepKaHns 00pa3oBaHus B BUAE CHCTEMbI TEOPETHHECKHX noHATHH.

[Toapoc i KORbI KPH3NC CBA3AH C PA3BHTHEM CAMOCO3HAHNA, HTO BAHACT Ha XapaKicp y4eOHOMH JeATeNbHOCTH.
JUtsi CTapLInX moPOCTKOB MO-MPeZKHEMY aKTyalbHa yueOHas Aes 1e/bHOCTb, HAlPaBieHHasd Ha cCaMOpasBUTHE
1 camooGpasosanie. Y HEX MPOJOIKAIOT Pa3BHBATLCA TEOpETHYECKOE, (OpMAbHOE 1 peipriekcHBHOE
MBILLICHUE, CTIOCOBHOCTE PACCYYKAATh MHIOTETHKO-EYKTHBHBIM criocoGoM, abcTpakTHO-NOTHYECKHM
CocoGoM, yMeHHe ONiepUpOBaTh THIOTE3aMH, pediiekcus Kak cnoco0HOCTE aHATU3MPOBATL i OLCHUBATE
COBGCTBEHHBIE HHTEIIEKTYalbHbIE ONepalyH.

[MeuXxOnOrHiecKiM HOROOOPA3ORAHIEM MOJIPOCTKOBONO BO3PACTa ABAACICA UeenonaraHue  NocTpoeHHe
JK3HEHHBIX MIAHOB BO BPEMEHHOH NepernekTuse, T.e. Haubonee BbIpakeHa MOTHBALIMA, CBA3AHHAs C Oynyuiei
B3POCIION YKM3HBIO, U CHWJKEHA MOTHBALLHS, CBA3AHHAA C IEPHOAOM LUKOJBHOM Jcu3HK. B 3TOM BO3pacTe
pasBuBaE1Cs CNOCOGHOCTb K IPOEKTHPOBAHHIO COOCTBEHHOI yUeOHOH ASATEbHOCTH, OCTPOCHHUIO
cofeTBeHHON 06pasokaTeNbHON TPASKTOPHH.

VUUTbIBAS BhILIEN3N0AKEHHOE, a TAKIKE M0/0/KEHKHe O TOM, YTO 00pa3oBareNbHbIE PE3yJIbTAThl Ha [IPSIMETHOM
YpOBHE A0IKHbI NOANEKATH OLEHKE B XOJie HTOI0BOH aTTecTaluH, B TEMaTHYECKOM NIaHUPOBAHUH
NpeAMETHbIE LIE/IH 1 IIaHUPYEMbIe PE3YJibTaTbl 00YUCHUS KOHKPETH3HPOBAHLL 10 yPOBHS y4yeOHbIX NeHCTBUH,
KOTOPBIMII 0BJ1a/1ERAOT 00y YAIOLLUECS B NPOLIECCE OCBOEHUSA NPEAMETHONO COACPIKAHMA. B dusuke, rae
BEyLLYIO POJib MTPAET MO3HARATENbHAS [ 1eNbHOCTh, OCHOBHBIE BHAbI yueOHOH NeaTeNbHOCTH
oBy4aloLerocs Ha ypoBHe yueOHbIX AeHCTBHI BKIKOHAIOT YMEHHE XapaK (epH30BaTh, 0O BICHATD,
KnaccHUUMPOBaTh, OBIIA/IEBATh METOAAMH HAaYUHOTO NO3HAHNA W T.A.

®dusnika Kak Hayka 0 HanGosee OBLKX 3aKOHAX MPHPOIbL, BLICTYNas B KAYECTBE yHeGHOro MpE/METa B KOS,
BHOCHT CyILECTBEHHbIH BKNaj B CHCTEMY 3HAHHI 06 OKpyJkaioliem Mipe. OHa pacKpeIBAET poiib HayKH B
HKOHOMUUECKOM M KyNILTYPHOM pasBuTii ofuectsa, cnocobeTByeT pOPMUPOBAHHIO COBPEMEHHOTO HAYHHOTO
MupoBassperns. [lng peluenus 3a1a4 (pOpMUpPOBaHHs OCHOB HAYWHOTO MHPOBO33PEHHS, PASBUTH
MHTEILIEK [ yalbHbIX CHOCOGHOCTEN U NO3HARATENBHBIX HHTEPECOB LUKOILHUKOB B TPOLECEE H3YHCHHA huznKH
OCHOBHOE BHUMAHWE CAGLYET YAENSTh HE Mepejiade CyMMbl rOTOBbIX 3HAHHH, & 3HAKOMCIBY C METOaMH
HAyUHOTO MO3HAHHA OKPYJKAIOLLErO MIPA, MOCTaHOBKe MpodiieM, TPEBYIOUMX OT yHaluXea CaMOCTOATENIbHOH
NeATENLHOCTH N0 UX PaspelleHnto.

[ymMaHHTapHOe 3HaueHne PU3KKH Kak coc1aBHOH Yac i obuiero o6pa30BaHUK COCTOHT B TOM, YTO OHA
BOOPYIKAET LUKOALHIKA HAYYHBLM MEMOO0M RO3HAHUA, IO3BONAIOLM NONyHaATh 00BEKTHBHbIE 3HAHUA 00
OKPYIKAOLLEM MHPE.

3HanHe (U3NHECKUX 3aKOHOB HEOGXOAUMO 1A U3yUeHUs XHUMHUI, DHONOrHHY, puznueckoii reorpaduu,
textonornu, OB’

Kype dusiky crpykiypupyeTes Ha ocHOBE (PM3HYECKUX TEOPHil: MEXaHUKa, MOJIEKYJIApHad huzuka,
K IPOAHHAMMUKA, DEKTPOMAIHUTHBIC KoneGaHus 1 BOJIHbI, KBAHTOBAs (PH3UKA,

OcofieHHOCTIO MpeaAMeTa (PU3KKa ABIASTCA M TOT (PaKT, YTO OBJIaAEHHE OCHOBHBIMH bU3NUECKUMH
HOHSTHSIMH 1 3aKOHAMM CTAT0 HEOGXOLMMBIM IIPAKTHUECKH KaKA0MY YeN0BEKY B COBPEMEHHOH HKU3HH.

Menon b3YEM bIF MaTEeMaTHUeCKUH annapar He BLIXOUHT 3a paMKH W KONBHOH [porpamMmsl 1o BHGMGHTElpHC)ﬁ
MaTEMATHKE M COOTBEICTBYET YPOBHHO MaTeMaTHUYECKUX IHAHWH Y ydawuxces JaHHOro BO3pacTa.

[Mporpanma npeycMaTpUBaeT HCnob3osanue MeskLyHapoAHOM CHCTEMBbI €AMHULL CH.



{3yueHue Qu3LKH ABNASTCA HEOGXO/IMMBIM HE TOMBKO /14 OB/aACHHA OCHOBAMH 0/IHOM 13 ECTECTBEHHBIX
Hayk, siBslolleHcs KOMIOHEHTOH COBpeMEeHHOM KyabTypbl. bes suanus (M3MKH B €€ HCTOPHUECKOM Pa3sBUTHH
4en0BEK He NOHMET HCTOPHEO (OPMUPORAHHS IPYTHX COCTAB/AIOLIMX COBPEMEHHOH KyJILTYpbL. Hsyuenne
ditsuKkH HeoGXOLUMO YenoBeKy Ans (OpMUPOBAHUS MUPONOHUMAHHS, PA3BUTHA HAYHHOTO cnocoba
MbILUSIEH YA,

,[[JTSI peleHns 3ana4 LIJOPMH})OB&HI*I}] OCHOB HaYUHOr0 MUPOBO33pEHHI, pa3BuTHA WHTEJIeKTYallbHBIX
CcnocofHOCTEN W NO3HABATENBHBIX HHTEPECOR WKONBHUKOB B npouecce U3yHeHHs CI)I/I3HKP[ OCHOBHOE
BHUMAHME ClielyeT YASIATh HE Nepenaqe CYMMBbI MOTOBBIX 3HAHWI1, @ 3HAKOMCTBY C METOAaMH Hay4HOro
MO3HaHKA OKPY/KaroLere Mupa, NOCTaHOBKE npoﬁnem, Tp€6y]-DLLLI'lX OT yualuxcs caMoOCTOATENIBHON
ASATENbHOCTH MO UX PaspeLICHHUI.

Meeto y4eGHOro npeaMeTa B yuedGHOM IUIaHe.

DenepanbHbIM FOCYAaPCTBEHHbIM 00pa30BaTebHBIM CTAHAAPTOM NPEAYCMOTPEHO H3YICHUE Kyptd (hU3MKH B
cpefHeit WiKoNe Kak yacTn oSpasosarensroi 061acT «ECTecTBeHHOHAY HHEIC MTPEAMETBD Ha 6a3oBOM U
yraybneHHoM YpoBHAX.

W3yuenue Gusnky Ha 6a30B0M ypoBHe paccuutano Ha 34 4. B 11 knacce (1 4. B HEZEIIO).

JIOMONHUTENLHO BKITIOYEHHbIE B pabouyio mporpaMmy MOJLYIH, TEMbl, AKAAKTHHECKUE SAUHHLbI
0603HAYAIOTCA HUIKHUM NOAYEPKHBAHMEM.

PaGouas nporpaMMa OpHEHTHPORAHA HA HCTIONb30BAHNE Y EOHHKOB!

Dusiika. 11 knace : yue6. ang obweobpasorar. opranusauuii | 6a3soBelil ypoBHH / T.51. Mskuwes, B.B.
Byxosues, B.M., H.H.Cotckuii.

[MocoGue k yuebrukam 10-11 knacca:

~ 3adcranx no guzure agTopa Peivkesiu AL, [Tocobue conepicuT pacueTHbIC 3a7a41 C JEMEHTaMH
Kauec | BEHHOI0 aHalln3a, PasiuyHbIe TBOPUYSCKHE 3a/laHus W 334a41 NOBBILLEHHOTO YPOBHA ClI0/KHOCTH.

B cOOTBETCIBHN C YHETOM 06pa3soBaTelbHbIX MoTpebHOCTeH yualnxes u pojITEneH, HarnpaBneHui
HHHOBALLMOHHOIT JesienbHOCTH 06pasosaTensHoro kommiekca «llkona Cronkoso — TamGos» 1
perMOHANBHBIX 0COGeHHOCTEl OCHOBHBIMH HANpPaB/eHUsMI Pa0OThI 110 MOBLILICHHIO KAYECTBA obpazoBaHus
SBAAIOTCS ofecneyerne pagHOI0 I0CTYNa BCEX YHACTHUKOB 00pasoRalebHOr0 MpoLecea K Iy M
06pazoBaTebHbEIM PECYPCaM M TEXHONOTHAM; YAOBIETBOPEHHE NOTPEBHOCTH YHAILMXEH B MOy ISHHY
oBpasosanus, ofecrnednBaloLEro yenex B ObICTPO MEHAIOWIEMTS MHPE; (hopMUpOBAHHE UHTEJJIEKTYAIBHOTO,
hU3MYECKM U IyXOBHO Pa3BITOrO rpakaaHuHa. KOHLEMUHs KOkl OPHEHTHPOBAHA HA NOTYHEHHE IT-

00 pasonaniis epes Bee ypoBHH 00yUeHus.

Peanusatis pabotel nporpaMMbl yUUTHIBACT MOCASA0BATC/ILHOCTD yuebHbIX felicTul, uenei yepes
ucnonbsosanue Gopm 1 cnocoGoB opradusauui padoTsl B HaHGObLIEH CTENEHH COOTBETCTBYIOUIMX
HHAMBHAYANTBHOMY CTUIIO y4eOHOH Aesi1eNbHOCTH, BOIMO/KHOCTIM H NoTPeBHOCTIM Ka#/I0r0 yHallerocs:

l. OpraHM3alUA camoC10STeNbHOH PadoThl (3a1aHKs BAPEUPYIOTCS B 3aBHCUMOCTH OT MHAMBHIYATbHELX
ocoGeHHocTel 1 noTpeGHOCTel yyaluuxes, a TAK/KS NyTeM UX PYNNUPOBKN BHYTPH Kacca 10
pasiliyHbIM NMPH3HaKaM);

e

peanu3aLna CriekTpa NporpamMm BHEYPOUHOH AeATenbHOCTH 00yHAIOLIMXCS, B HACTH, dpopmupyemMoit
YUaCTHUKAMH 00pa3oBale/IbHOI0 MpoLecca;

LI

opradusaLims UPOSKIHOI‘:I, B TOM YMCIIE y‘i&‘-ﬁHO-HCC-.TIe,[LOBBTGHbCKOﬁ AeATENbHOCTH YHalluxecd,
NOJAIOTOBKY K 3allHTe HHANBIAY&ILHOTO y‘-IGGHOI’O npocKTa;

4, (]){_'IPMM POBAHWE SAMHBIX NMOAXOO0B K COACPRATENbHOMY HAMQJIHEHHIO U crocobam npencTaBneHns
ﬂOpTl'l)Dﬂ HO NUYHOCTHBIX ,I.IDCT[‘DKSH!.'!H yHaimxcH.

B nocie/ioRaTeNbHOM PACcKpbITHH YHeOHOro coaeprkaniis Beyias poilb O1seASHa peansalnu
MEKNpeAMETHLIX CEA3eH; MHTerpanuy y4ebHoro npougcca 1 BHEYPOUHON Aesi 1eNbHOCTH Ha OCHOBE MeTOAa
NPOEKTOR, yUeGHO-HCCIE0BATENbCKOIl ACATENBHOCTH ofyuarImMXcs.

JlaHHbIil KOMTIOHEHT HHTErPUPORAH B paboule NporpaMMbl U BKIHOUACT:



]) YMEHHE CaMOC 1QATENBHO OMPENENATh LEJIH IedaTe/IbHOCTH M COCTaBIATL [J1aHbl HesSTenbHOCTH,
CaMOCTOATENBHO OCYLIEC BIIATD, KOHTPOJHUpOBarh H KOPPEKTHPOBATE NesTelbHOCTh; MCNONB30RATE BCE
BO3MOYKHbIE PECYPCH] AT JIOCTUXKEHHMSL [TOCTABICHHBIX uenei u peanusaluuy 1niaHoB JeATeNBHOCTH, BBIGI/I})E[TI:
yCHEUHLIE CTpaTerny B pasiHYHbIX CHTYaUHIX,

2) yMeHue NpoayKTHBHO 0011aTheA 1 B3aUMOASHCTBORATE B NPOLECCe COBMECTHOMH AeATeNbHOCTH, YUUTHIBATD
NO3MLMK APYIHX YUACTHUKOB AGATENbHOCTH, S (eKTHBHO paspeLuars KOH(IUKTBI;

3) BraneHHe HABBIKAMMU NO3HABATENLHOM, YueSHO-HCCeA0RaIENbCKON 1 NpoeKTHO AesTe/bHOCTH, HABBIKAMH
paspelieHns npobiem; cnocoGHOCTb U FOTOBHOCTh K CAMOC104TENbHOMY MOHCKY METOLOB peleHus
NpaKTHUECKUX 3a/1ad, MPUMEHEHHUIO PA3IMUHBIX METO/IOB MMO3HAHHS;

4) rOTOBHOCTb U CNOCOGHOCTb K CAMOCTOSATENbHOM UH(OPMALHOHHO-TIO3HABATENBHOT AeATENIbHOCTH,
BKJIKOMAA YMEHHE OPHEHTHPORATECA B PASTHUHbIX MCTOTHUKAX uH(opMaLii, KPHTHYECKW OLGHUBATh U
HHTEPNPETHPOBATL HHAOPMALIMIO, NOiyHaeMyI0 U3 Pas/IMYHbIX HCTOUHHKOB;

5) yMeHHe HCno/b30BaTh CPEACTBA MH(OPMALIMOHHBIX H KOMMYHHKALMOHHLIX TEXHONOrUH B PELIEHHH
KOPHWTHBHBIX, KOMMYHUKATHBHBIX M OPraHM3aLMOHHBIX 33/1a4 ¢ COOMI0ACHHEM TpebosaHuii 5proHOMHUKH,
TexHUKM Ge30NacHOCTH, FTHIUEHbl, pecypeocheperienns, MPaBoBhiX M 3THHCCKAX HOPM, HOPM
HHPOPMALIMOHHON BE30MacHOCTH;

6) BigeHHE SI3bIKOBLIMH CpeAcTBaMu - yMEHHUE SICHO, JIOTMYHO W TOYHO M3Jiararh CBOM TOYKY 3peHH,
WMCTONLR0BA L aJIEKBATHbIE A3bIKOBLIC CPEACTRA,

7) BRajeHHe HaBblkaMi NO3HARATENLHOM pe(pIeKCHU KK OCO3HAHHS COBEPLIAEMBIX neicTBri U
MBICTITENbHbIX MPOLIECCOB, UX PE3YIIbTa10B M OCHOBAHIH, FPaHKL CBOErO 3HaHH 1 HE3HAHUA, HOBBIX
O3HARATENBHBIX 3314 W CPEACTB UX AOCTHIKCHUS.

B pesyabTtare n3ydenus yueGHoro npeamera «@H3MKa» HA YPOBHE CPEAHETro o0wero o0pa3oBaHus:
BoinyckHuK Ha 6230B0M ypOBHE HAyUHTCSL:

e  JIEMOHCTPUPORATH HA NIPUMEPAX ponb W MECTO (huznks B QOPMHPOBAHHH COBPEMEHHOMH Hay“HOI
KapTHHbI MUPA, B PA3BUTHN COBPEMEHHOH TEXHUKH H TexXHONOIM, B NPaKTHUeCKOH AeATeIbHOCTH
noaei;

o JEMOHCIPHPORATH HA MPHMEPAX B3AMMOCBA3b MeKAY (M3HKOH U APYIHMH ECTECTBEHHLIMU HAYKAMIL,

e  yCTaHaB/MBaTb B3AHMOCBA3b €CTECTBCHHO-HAYYHbBIX sIBEGHWH K NPHUMEHATHL OCHOBHBIC q)HSH‘*IECKHE
MOOENH A1 WX ONMcaHus U 00BACHEHNS;

® UCIONbL30BaTh l’lHq]O]JMB.U,PlIO (1]]43[»["16(‘ KOro colcpraris npu pCLICHHH y‘-[C-ﬁHbIX, NPaKTHYECKHX,
NPOEKTHBIN M MCCIIEN0RATE/ILCKHX 3aja4, HHTerpupys chiJopMaumo U3 pasiuiHbIX WCTOYHUKOB H
KPUTHYECKH €C OLUEHNBAMN,

o LCMONb30BaTh COBpeMeHHble | T-TeXHOMOrnU ANs NoncKa, 00padoTKY U XpaHEH!s uHpOpMaLUK
(DH3HUECKOTD COJEpP/KaHits B XOMIe PellieHus PasinuHbiX 0dpasoraTeNbHLIX 3a/a4;

e  pasNHuaTh M YMEIb MCMOJIb30BATH B yue0HO-HCCNEA0BATEILCKON NeATEIILHOCTY METO/Ib! HAYHHOTO
nosuanus (HabnroaeHue, ONHCaHHe, H3MEPEHKE, IKCIEPUMEHT, BhI/IBUKCHHE MHIIOTESH,
MOZeNUPORAHNE U Ip.) 1 GOPMBI HayuHOro nosHaHus ((haKThl, 3AKOHDI, TEOpHH), AEMOHCTPUPYS Ha
NpUMEPax MX PONib U MECTO B HAYUHOM TMO3HAHMK]

o POBOAWTL MPAMBIE M KOCBEHHbIE H3MEHEHIS (PH3NUSCKUX BE/IMHHH, BhiOHpas N3MEPUTETBHBIE
npuGops! ¢ yueToM HeoBX0AMMOl TOUHOCTH HIMEPEHHH, NIAHHPOBATL X0 H3MEpeHHil, NoNy4aTh
3HAUEHHE U3MEPAEMOH BENMUMHbLL 1 OLEHUBATL OTHOCHTE/IBHYIO NOrPELIHOCTE 110 3a[aHHbIM
hopmynam;

o [IPOBOAMTL MCCMEA0BAHHS 3ABUCHMOCIEH MeKLY (H3MUSCKMMH BENWIMHAMU: IPOBOIHTL H3MEPCHUA
W OTIPEIENATH HA OCHOBE MCCNE0BAHNA 3HAUCHIE NAPaMETPOB, XapakTepH3yIOHX JAHHYIO
3ABMCHMOC I MESCIY BESHUMHAMH, 1 J11aTh BBIBO/ C YUETOM TIOTPELIHOCTH H3MEPEHHH;

o LCMONB30RATH JUIS OTIHCAHIIS XaPaKTepa NPOTeKaHNs (PU3NUSCKHX MPOLECCOB (PU3HUCCKHE BEUHHHDI
H AEMOHCTPHPORATD B3AUMOCEA3b MEJKLY HUMH;



— OOBACHATH MPUUMHY KCONb30RaHMA 1T-cpefcTB B X0AE PELICHNS TEX WM HHBIX KayeCTBEHHBIX U
pacuerHbIX 3a/1a4, 10Ka3bIBATh HEBO3MOKHOCTE HX pelIeHNs Ges Hernonbp30RaHKuS HHOPMALMOHHBIX
TEXHONOIHH;

— OOBACHATH YCNIOBIHA IPUMEHeHHs (PU3HUSCKHX Mojeneli npu pelleHnn GH3NYECKUX 3aad, HAXOMUTL
alleKBATHYIO NPeANoyKeHHOM 3a/1aue Gu3nuecKyio MOJIeNb, paspeliarh npoGneMy Kak Ha OCHOBE HMEOIIMXCH
3HaHW, Tak U pH TOMOLLH METOJ0B OLUEHKH.

TexHOMOTHH 00YyYeHHS:
o  HMKT (uHpOopMALHOHHO KOMMYHHKATHBHBIC TEXHONOMH 1);
o npofnemHoe o0yveHue;
o WHAUBMAYATbHbIA U AnddepeHpPORAHHBI N0X0A K 00y eHHIO;
o uHrerpuposanuoe obyuenue (husnka-maTeMarKa, (usuka-xumus, Gusnka-ononorus);
e  370poRbecGeperatoLue TEXHOMOTHN]
e rexHonorus «MeTon NpoeKIOR»?;
e  TEXHOJOTHMHM HCCENORATENbCKON NEsi1€bHOCTH]
e TEXHOJIOrHMS MACTEPCKOH;
e UIPORbIE TEXHONOMHH,
e ceiesble MHTEpHET-TEXHONOMMH.
MexaHH3Mbl HOPMHPOBAHHS KJIOYEBBIX KOMITETEHLIHT

VyeBurie KoMIENiEHyNL

e  OpraHMIaLMs MPOLECCA M3YUCHUS H BhIOOP cOOCTBEHHOT TPASKTOPHH oGpazopaHus;
o peuieHue yueGHBIX 1 caMo00pa3oBaTenbHbIX Mpodiem;

e CBS3bIBAHME BOSMMHO M HCMONBL30RAHNE OTACNBHBIX YacTei 3HaHui;

e {3RIGUSHHE N10/1b3bI N3 00PA30BATENLHOTO ONbITA.

Hccredosameibekiie KOMNSH eI,

e nosyuenue u obpabotka nndopmann;

06pamemde K Pa3IM4iHbIM MCTOYHHUKAM JAaHHBIX W UX HCIOIAb30BAHUE,

® KOHCYNbTallln € yH WTECM W yualluMKCs:

MpeacTaBicHHEe 1 OﬁC)f')I(ﬂBHHE pasyindyHbIX crnocoboB PELUCHHKA 3a1a4.

CONZ-":T.TbHO -NUYHOCHINBIE KOMIIEICH U,

@ BCTYNJIEHHE B JIUCKYCCHIO H Bh[pﬁﬁOTKa cBoero cobeTBEHHOTO MHEHUS,
® YMEHHE CrpaBnATLes ¢ HEOMPEAENEHHOCTBIO H CIIOJKHOCTBIO.

Konvmyvauraniiisisi e KOMIEEHuN!

® }’MEHME Bb]CHyLLlMBaTb 1 ﬂpHHl-lM&[‘b BO BHUMAaHHE B3INAAbI ﬂpyrnx J]I-O,[LGﬁ;
© ,D,PiCK)-’THpOHdTb M 3alluUia s CBOKO TOYKY 3]36]-1}-151;
L] Bb]CT‘)(ﬂ'dl"b Ha ﬂyﬁﬂldKE',
o YHTATb T'pkl(i)lfll(m oHarpamMm bl U Ta@.!IHlJ.bl JaHHB!X,
Comipydnunecinga:

® NpUHHUMaTE peLueHits;



HHAYKLMIO, PACIIPOCTPAHEHNE S/IEKTPOMATHHTHLIX BOJIH; BOJIHOBbIC CBOMCTBA CBETA; U3MYYESHUE U
noraoleHue ceeta aroMoM; Gotosdders;

o OTNMYATH FMIIOTE3bl OT HAYUHBIX TEOPHH; IeNaTh BbIBO/IbI HA OCHOBE JKCTIEPUMEHTALHBIX IaAHHBIX,
[PUBOMTE MPUMEPbI, MOKA3LIBAIOLIME, YTO HADMIONSHHS U SKCIIEPUMEHT ABNAIOTCA OCHOBOH 1718t
BRIBIGKEH IS THIOTE3 M TEOPUH, MO3BOAAIOT MPOBEPUTH HCTHHHOCTH TEOPETUECKNX BRIBOIOB;
(pH3MEcKasn Teopus JaéT BO3SMOAKHOCT OOBACHSTE HIBECTHBIC ABNCHHS MPHPOALI U HAYUHBIC daxTsl,
NpecKasblBaTh elUE HEN3BECTHBIE ABJICHHA,

e [PHBOANTb MPUMEPbI PAKTHUECKOTO UCTIONb30RAHNS (UIMUECKIX 3HAHWH: 38aKOHOB MEXAHUKH,
TEPMOJMHAMUKHN 1 3EKTPOANHAMMKY B SHEPIETHKE] Pa3IuHbIX BUAOB S7CKTPOMArHHTHBIX
W3ilydeHuil N5 PasBUTHA PALHO- U TENSKOMMYHIKALMH; KEAHTOBOH (M3KMKH B CO37IaHUH 31€pHOH
JHEPreTHKH, TA3EPOB;

o  BOCMPMHUMATHL M HA OCHOBE NOJTYHYEHHbIX 3HAHUIT CaMOCTOATENLHO OLCHHBATL UH(pOpMALHIO,
cofepialtytocs 8 coobienmnax CMH, MHTepHere, HayUHO-NONYNSPHBIX CTATLAX;

HCII0Jb30BATh ﬂDl-lOﬁDETEHHbie 3HAHHSA H YMCHHS B HDRKTH‘!ECKOITI NeATeJbHOCTH H ToBCeHeBHOH
ASH3ZHM 1S obecrneyeHus 0e30MacHOCTH KHU3HEAeATENbHOCTH B NPOLECce WCIONIB30BAHNS TPAHCIOPTHBIX
Cpeacts, OBITOBBIX E)HEK]‘QDHpHSOpOB, CpeacTB pajulo- 1 TEHGKOMM)/'HHKEIHPEOHHC)ﬁ CBA3M, OLIEHKH BJIHAHHUA HaA
OpraHu3m 4enoBexka U Apyrue OpraHu3Mbl 3arpsa3HeHHA Opr‘fi\'c‘iPOLLleﬁ CpeAbl; pauuoHanbHOro
MpUPOJIONONb30OBAHKUA W 3A1INThI OK[J}"}I\'E\IOLU,EI‘;[ Cpelbl.

Bce 970 Heobxoanmo s GopMUpOBaHKS W Pa3BUTHS HABBIKOB aHain3a, cpaBHEHWs, oGobiuenus,
caMoanain3a i CamMoKOHTPOS, yMEHHH yC1aHaBAMBATh IPHUMHHO — CIEACTBEHHbIC CBA3N MEHKLY
pasindHbIME akTamu, YMeHHil 1enarh BhIBOAbI, OTCTANBATb CBOIO TOUKY 3PEHHSI.

OcuHogHoOE copepskatue NMporpaMmbl

11 knace

AEKTPOAMHAMHKA (MPOJOJIKEHIC)

MarnutHoe noie Toka. Muaykuus marnutsoro nons. Cuna Amnepa. Cuna Jlopenua. CaMoMHIyKLHS.
MHAYKTHBHOCTE. DHEPrisl MATHUTHOTO Nons. MarHuTHbIC CBOHCTBA BELLECTRA. ek IpojBHIraTenb. 3aKoH
sneKpoMaruTHoOl uHLykimn, [pasuio Jlenna. MHAYKUHOHHBIH FEHEPATOP ANEKTPHHECKOrO TOKA.

HemoHcTpanmu
. MarHurHoe B3auMoaeiicTBHE TOKOB.

2. OTKNOHEHue ACKTPOHHOTO NMy4Ka MArHMTHBIM MOJIEM.

(%]

MarHuTtHas 3anuch 3ByKa.

4. 3asucumocts DJIC MHAYKUMK OT CKOPOCTH U3MEHEHHA MariiTHOro MOTOKA.

JlaGopaTopHbie padoThbl
1. HabnioaeHue AeicTBHI MArHWTHOI O M07 HA TOK.
2. M3ydedue aBACHMS 3NEKTPOMATHUTHON HHAYKLHH.
DNeKTPOMATHHTHBIE KOIe0auHsi i BOJIHBI

KoneGarenbHbli KOHTYp. CBOOOAHbIE ¥ BbIHYIK/ASHHBIE JNEKTPOMArHUTHBIC kosiebanus. ['apMOHUYECKUe
SieKTPOMArHUTHbIE KonebaHiis. Dnekrpuueckuii pesoHatc. [1pon3soac 8o, nepenata u notpefnenne
27K I PHYECKOH 2HEPIUH.,

DNEKTPOMArHUTHOE fofe. DNeKTPOMArHUTHbIE BONHbL. CKOPOCTH SNEKTPOMArHUTHBIX BOJIH. CpoiicTBa
HNEK T POMArHUTHBIX BOIH. [IPHHLUMITE PAAHOCBA3H W TEICBHASHIA.



TemarnvecKoe NIAHHPOBAL

11 knace

e

Nu
n/r

Tema

Konuuecreo
YacoB

OCHOBHOE COAEpKAHNE

XapaKTepreThka CCHOBHBIX BHAOB
neaTeNbHOCTH 00yHatoL|XCa
(Ha ypoBHe yueGHBIX AeHCTBHI)

Pa3saen 1. OCHOBBI 3AeKTPOANHAMHKH (NPOA0JIKENIE) (6 yacon)

MarHutHoe roJie, ero
cpoiicTrA.
vlaruuTHoe noje
MOCTOAHHOIO
SNEKTPUHECKOTD TOKA.
JleficTBHE MArHUTHOIO MO
Ha MPOBOAHHK C TOKOM.

1

CihopMmupoRaTh NPeACianicHHe
0 MAFHHTHOM 1107E KaK BIIe
Maiepui. OnblT Dpcreaa.
BaaunMoaeiicTBHE MArH1Ta U
TOKA.
[Mo3HakoMUTh € Tpahuyeckum
METOA0M MpeAcTasNeH!s
CTPYKTYPbl MArHUTHOTO NOAS.
OAHOPOUHOE M HEDAMOPOAHOE
none.

Bexiop MArHUTHOM MHAYKULHH.
EAuHHLA MarH I THOH
VHAYRUMI. 3aKod AMOepa.

BoIUHCAATE CHIbL, AHCTBYOUME HA
NPOROAHHK C TOKOM B MATHHTHOM MoJe.
OOBLACHATL NPHHLKN ASHCIBH
DAEKTPOABHI ATENS.

Hatmoaenve aeicTBis
MAIHUTHOrO MONs Ha TOK.

[pagunio nesol pyKu s
onpencneHus HanpasieHNs
cunbl Amnepa. [pakrutieckas
paboTa.

L

HeficrBie MArHWTHOTO TTONA
Ha ABHICYLLHACH
anekTpuuecKuil 3apan.

Cuna Jloperua, ee MoZynb i
nanparieuue. [nockue
TPaeKTOPHH ABHIKEHUA HACTHLL
B OAHOPOHOM MarHHTHOM
none. Mcnonb306aHHE CHIlbI
JlopeHia B Mace-
cnextporpadax, MI'I -
TEHEDATOPAX.

BbIuHes s cunbl, AeHciByioUlHe Ha
Gnekipruecknii 3apsl, ABH/KYLUMHCA B
MarHUTHOM None.

SABneHHe diicKTpOMarHUTHOM
HHIY KLHH.
MarnuTHbii NOTOK.
HanpasieHue
HHYKLHOHHOTO TOKA.
[Mpasuno JleHua.

Mcropus oikpbITHA
HNEKTPOMArHUTHOMN MHLYKUHH.
KonuecTseHHas Mepa
HAMEHEH S MATHITHOIO 1o,
CRA3b C UHCIOM JIHHHHA
MHAYKLMK, e0UHKHUA

SlBrieHue 2ieKTPOMarHUTHOM
WHAYKLMHY B CIUTOLWHBIX
MPOBOAHMKAX,
[MpuGop JleHua.

wh

13yueHue aBICHNA

3/EKTPOMArHUTHOH

MHAYKUMM,
DneKTpoMarHMTHoS none.

Mpaktuieckas pabora.
VeaoBiin BOSHUKHOBEHMS
HIYKIMOHHOMO TOKA.
Onpengnenue Hanpapnenis ¢
MOMOLLLIO Npasina Jlexua.
B3auMOCBi3b ANeKTPH-HECKOrO
i MarHUTHOTO nojieid.

Buiunchsts snauenus 9JC

DNEK TPOMArHH THON HHAY KA
CAMOMHIYKLUMH C PA3THYHBIMA
napaMerpaMu KOHTYPa, MOKa3blBaTh HA
NPaKTHKe CBsi3b 3NEKTPUUSCKOro u
MATHHUTHOTO Noneit.

0.

o

KownrponsHasn padota Nel.




MK TPHUECKOH 3HEPTHH. OLHOPO/HOM MAFHUTHOM r0fe. M3ydaeMbiM Ha ypokax (usuku ofbekTam
TpaHchopmaTopsl. Yerpolicrso 1 aefictBue |4 OCRAMBASMBIM BHAAM ASATENLHOCTH,
resepaiopa [127T, Yeipolictso
W NpHHLKUN AEHCTBHS
TpancdiopMaropa.
KoahdunmenT
TpaHcdopMaLK,
Pessumbt patorsl. KITIL

© TpaHchopMaivpa.

135 Mexanuueckue Bonsbl. |l Mexauunueckiie onHsl —  [HabnioaaTh siBieHue HHTEP(EPEHLMH
PacnpoctpaneHue [POLECT PACIIPOCTPAHERHS  PIIEK [POMATHUTHBIX BOJH.

konefanuii B ynpyrolt epeje. |McenenosaTe coHCTEA

Buasl BoNH. Mexaunim HASKTPOMArHHTHBIX BOJIH C MOMOLIBIO
00pasoaaHiid NOMNEPSHHLIX 1 [MOOHIBHOTO TenedoHa.

NPOAOTBHbIX BOJIH,

S

Xﬂp{li\'Tepi’iC'i'l-l KK BOJTH:
aMmraunryia, nepuo/L, Haciora.

MEXAHMYECKHX BOIH.

t4. | DnexTpoMarHHTHan BonHa. |l Onbitel 'epua. [Mougrie 0d
CaolicTea anexipoMarHiTHOl BoaHe.
INSKTPOMArHHTHBIX BOH. KoueuHocib cxopocin

PACTPOCTPAHEHHSL,
MonepeurocTs. OcofieHHOCTH
pacnpocipaHeHis Ha rpadile
pasjena AByx cped.

15. | KowuTponbhas padoia Ne3. |l
«MexaHuuecKme 1
3NEKTPOMArHHTHAIE BOMHbBIY.
Pasgen 3. Onruka (9 uacor)
10 Cropoctb cBeTa. 1 DaexTpoMarHuTHag npupoia [[IpuMeHsaTs Ha NPakiuke 3aK0HbI
3akOH OTpaKeHns caeta. cseia, Kopnyckyanpuas 0 (OTPaKeHHst W NPenoMAeHH!s CBETa NpH
3aKOH NPENoMIEHHs CRElE. BOJHOBAS TeoPHH. Merobl  |peleHHy 3a1ad.
Pelenue sanau. OnNpe/ieneHns CKopoCcTit CBETa.

YueneHHOR 3Ha4YCHIE CROPOC (1
ceeia. [pumererue sHaHmH
JLsE peliertn (PUaNUECiix
3ana4. OTpakeHHe ceeTa Ha
rpaHuLe panena aByx cpejl.
BroputHbie BoaHbl, [TpHHLIATI
['toiirerca 1 MCnonb3oBaHue
ero s 00BIACHEHHS
OTPAIKEH S CBETORBIN BOMH,
[TpumeHere 3HaHHH ans
petlieHrs (PU3MHESCKHY 3a1aM.

[pejoMaeHne cisela.
Mcnoab3osanue npuiHumna
[Mofirerca ans 0ObACHEHMS
yioro asncHus. [Nokasarelb

MpenoMNerus, ero Caasb ¢
p (pu3HuecKUMH
' XapaK epucTHkaMK Belllecisa.
[TpyMeHeHNE 3HaHKA 015
l)eLLICHI"sFI (])l‘lSI’ILIE‘-C KX 3a4a4.




«Orntiica, CEBETOBBLIE BOHbLDY.
21 [Tocrynaisl TEOPHH 1 CyuHocTb cneunaibHol  [PacCUWTbIBaTh SHEPTHIO CBA3H CHCTEMBI
OTHOCHTENLHOCTH. TEOpHY OTHOCHTENILHOCTH,  [Ten no aedeiiy macc.
PensaTHBHCTCKII 33K0H [TpHHLMN OTHOCHTENBHOCTH B
Chcuiering cropocTeil. MENAHMKE M DAEKTPOUHAMKKE,
OnbiT Mafikenscosa u Mopna. 5
22, | BasHCHMOCTL IHEPrHK Tena |l 3aBUCHMOCTb MACCHI Tella OT
OT CKODOCTH €70 ABI/KEHNS. CKOPOCTH er'o ABH/KEHNS,
PensTHBHCTCKAR NHHAMIKA. IKCAEPUMEHTAbHOE
Ceasb Meay Maccoll u Moj rsepagH1e aToH
srepriiei. Gopmyia sasucumocTi. Mimnynse tena,
DliHureiita. OcHOBHOH 3aK0H
peJist i MBHTTCKON JAMHAMIKI,
[TpUHILKT COOTBETCTBHS.
23| Buibt H3ayHeH . 1 WMcrounnin esera, Juanason [HabnronaTe THHEHYETHIE CIEKTPBL
Creripbl ¥ CHEKIPaibHbIE IWH BOAH BUAMMOIO CBeia. [PAcCHUTLIBATE Y4CTOTY W JUTHHY BOJIHAI
annaparsl. Buasl cnexipoa. Tennosoe nanyHeHue. MCMYCKAEGMOT0 CBETa MPH Nepexo/ie aToMa
ChnerrpanbHbli ananus, DeKTPONIOMHUHECLIEHUMA.  |H3 OJIHOTO CTALIHOHAPHOTO COCTOAHMA B
‘ KatonomomuHecLeHuis.  pyroe.
i KeMHIOMHHECLUEH LS.
' DO ONKOMHHECLIEHILMA,
244 HMudpaipacoe 1 | HManyuenue caeta HarperhbiM
L YABTPAUOIE I UBOR TenoM. Hesuarmble H3NyHeHHA
i nanyqenna. Lkana B CHieKTpe Harpeiora ena.
SAEKTPOMATHHTHELX Nuaniaszon vactor MIK u YO
H3AyHeHuI, u3nyueHni, FIX HerouHmKH,
5 CBOICTBA, [IPHMEHEHHA.
i
, Paspen 4. Kpanrosast Qpusura (7 yacon)
-
25 | @oroadipert. Ypastichne |l [poTHBopeqmns MeLy HaGnionars (poToanekIpuueckuil s(dekT.

DFiHW reiina.
DoioHbLL

KIAACCHUBCKON
AEKTPOAHHAMIKOM 1
3AKOHOMEPHOC LAMH
pacnpeneieH s 3HEPriK B

PaccunTbiBa b MAKCHMANBHYHO
KHHETHHECKYIO SHEPTHIO

HIEKTPOHOB NPH (POTOIIEKTPUYECKOM
appexTe.

CrEKTpe Tena0B0r0 Wiy eHHs,
[unoresa MNnanka. [ociosigHasn
[nanka. fBneHue
(potoadderia. Onbirel lepua u
Cronerosa. 3aKoHsl
qroToadperia. [HnoTesa
DiiHIuTeHHA O NPEPIBHCTON
eTpykiype csera. lonaTue
(oioHa, OCHOBHbIE BEANUMHbIL,
XapaK1epu3yIoLue CROHC IBa
(oToHAa: Macca, CKOPOCTb,
3HEPris, uMyase. INinoiesa
ne Bpofins, Qyannam ¢ooHCTs
CBETA.




COXPAHEHHS IHEPIHHM,
MMOYNbCA, NEKTPHUSCKOIO
3apa1a, MacCOROTO uncHa And
SIEPHBLIX peakimi,

31 KoxTponbhas pabota Ne5. |l
' «Cpetosble kpaHThl. DU3KKa
ATOMHOIO AApan.
Pasgen 6. Crpoente n Hsosonnst Beenennoii (3 waca)
32. Crpoenne ConHe4Hol ] Cocras. npupoia W ishzeHe [Habnionares 38e34bl, JIyHy ¥ NaHEeTs! B
CHCTEMBL ten Conneunoil ciictemsl:  [reieckon. HabnonaTh conHeUHbIE ATHA
MAAHET W MX CNYTHHKOB, [ MOMOLLBIO TeJleckona i CONHEUHOro
ACTEPOHAOB, KOMET, hipaHa, Mcnons3osats MuTteprer ang
METCOPHBIN TET. nowcka M3o0pameHni KOCMHUECKUX
- oGveiTor 1 HHbopMaliul 06 ux
33, McrotHuKn 2HEPTUy 1 1 [Tpumeredue 3HaHki O B —
BHYTpEHHEE CTPOEHNE SACPHBLIX PEaKLHIX A7
ConHua u 38e31. oGbAcHeHHA (PH3HUECKHN
VCIOBHIT 1 MPOLIECCOB B HEAPAX]
ConHua.
34, |Tanakruka Maednbiit [yt u |l Pasmepsl, coCiaB W CrpoeHie

agooums BeengHHoii.

Hawel ManakThim,
mecTononokenue Conneunoi
cuctremsl B Fanaktike, Cocras

1 cTpyKTypa BeeneHHowH.
WmeTs npeicianacHue o
KPACHOM CMELILEHHY 1
PENHKTOROM H3JTYUEHHH,

Kamnenaa pHO-TCMATHYECKOE InJanHpoBaHue

11 kaace

Ne Hazpaunue paiiena KonuvecTso Tun ypoka JaTta Hara
n/n . Hacos
lema ypoxa Mo riaxy hakTuuecias
Paszaen 1. OCHOBBI 3IeKTPOANHAMHKI (IIPoA0.KenHe) (6 4aACoB)
T MaruurHoe nose, ero CBoicTaa. | KoMOHHUPORAHHbIHA
YPOK
MarHuTHoe nose nocTosHHOD
KT PUUEBCKOMO TOKA.
JleiiciBye MarHiTHOro nosig Ha
MPOBOAHUK C TOKOM.
2. [Habnwozenue geiicrsig MarnuTHoro noms|l KoMOUHHPORAHHbIH
X Ha TOK. YPOK
3 JleficTare MarHMTHOTO MO Ha 1 KomOuHUpORAHHbIHA
ABHIKYLLHEACA 218K TPHYECKIH 3apsia. YpoK
4. | SlBrieHue aeik IPOMArHUTHOMH HHAYKUKH. |] KoMBUHUPORAHHbIH
ypoK




KRranT1oBbIEe NOCTYA&TH! bopa.

27. Jlasepsbl. | KomBUHHpORAHHBIHA
YPOK
28.| Mertons! HabniofeHus u perucipaumn |1 [KoMBHHHPOBAHHbIH
afeMeHTapHbiX YacTull, OTKpbITHe ypoK s
PATHOAKTHBHOCTH. Asnbha-, Bera- u h

ramMma-usiyueHus

29. PapnoakTuBHBLIE NpeBpatieHis. 1 KoMBUHUPOBAHH LI
Hzotonsl. YPoK
CtpoeHue aTOMHOr0 sapa. sluepHslie
CHIIBL
3aKkoH pa/l0aKTHBHOrO pacnazna.
30. Slnepible PeaKiim, 1 KomBuHHPOBRAHHDLI
YPOK
TepmosepHbie peakumnn. [Ipumerenne
SIAEPHOM IHEPTHH.
31.1 KoutponwHas paGora Ne5. «Ceerosuie |l VPpoK KOHTpOAS, y4era u
KBAHTHIL. @HU3MKa aTOMHOIO 40pas. OUEHKH 3HaHui, yMeHui

1 HABbIKOB

Pasaen 5. Crpoenne i ssoiounst Beenennoii (3 yaca)

32. CrpoeHue ConHeuHol CHCTEMBI. 1 KoMOUHUPOBAHHLIH (
¥PoK
33.] WciouHuku sHeprun ¥ BHyTpeHHee |1 KomOuHUpPOBAHHBIH
cipoeHie ConHua 1 38834, YPOK
34, | Tanaicruka Mneussi [TyTb 11 asomouns || KomBHHUPORAHHbIH
BceneHHoi, YPpOK

VueGHO-MeTOAHYCCKOe I MATCPHAILHO-TEXHHYECKOE 0fecreuerne 0Gpa3oBaTEILHON A TCILHOCTH

DenepanbHblil TOCYAAPCTBEHHLIH C1aHAAPT CPEAHETO o6iLiero 0bpaszosanua no Gusnke

OcHoBHas 06pa30Bale/bHas NporpamMma cpeaHero ooiero o6pazosaHua 00pa3oBATENBHOIO KOMIIEKEA
«llkona Crkonkoso — TamBosx,

OcuopHasi yueOuas Jurepatypa
Vuebruk:

®uanka, 10 knace : yue6, ana oblueobpasosar. opraHusauuii : 6asoseiil ypoBeHb /5. Maxuwes, B.5.
Byxosues, H.H. Corciuit; noa pen. H.A. MapderTbesoi. — 3-e u3n. — M. : [poceeiuenue, 2017. - 416 c. : n.
— (Knaccuueckuil Kype). -



[poz

JAGM M b

Microsoft Office Word — iuist cociaBigHus Manos, Npor pAMM, AHATUTHYECKUX CTIPABOK 1 OTYETOB;

Microsoft Office Excel — ans hopMuposati Ga3bl JaHHLIX MOHW TOPHHTOBBIX HCCheoBaHnil pasiuiuHoOro
YpOBHSI, COCTABIIEHHH OTHETOB B (popme rpaduros 0 TabANLL

Microsoft Office Power Point — npn paspaGoTin npe3eHTaumi;
Microsoft Office Picture Manager - Ajis paGoTbl ¢ (hoTOMaTEPHATAMH;
Windows Movie Maker — anst paGoThi ¢ BuieoMaTepHanam,

Microsoft Office Publisher — npu odiopmnet Gyxneros, nyOnuKaLMN MaTEPHATIOB O JEesTenbHOCTH
06}3&303&(&‘-]11:HOF0 y'-[p&)i{,"lE;le!ﬂ.

Internet Explorer, Mozilla Firefox, Opera, Google Chrome - ¢ Lelibio noncka HeofxonuMoit HH(pOPMALHH,
Y4ACTHA B KOH(EPEHLKAX, NPOBOAHMBIX B PEIIME on-line; npu ofhopMieHHH 3a4BOK Ha yHactue B
ceMUHapax, HayuHO-MPaKTHHECKHX KOHBEpeHLMIX.

ABBYY Fine Reader, Foxit Reader — st pabo bl € TEKCTOBBIMU MaTEpHATIAMH.

ek (POHHbBIE BEPCHH JKyPHANCH 1 Ma3eT Mo (pu3nKe, NefaroruKe u NCHxXonoruy B AuUHOM KkabuHe e
U3AATENBCKOTO IOMa «1 CeHTsOpss.

uchpocuie 00pa3eEaIielbHbIE FECYPCbL

http:/fschool-coi]ection.edu.m/

http://www.openclass.ru/

http://usgfizik.ucoz.ru/

http://www.eorhelp.ruw/

http://fiz.1september.ru/

http://nauch-films.ucoz.ru/

IKPAHHO-3BYKOBBIE MOCOBHSI
Buaecohunbmbl 0 OCHOBHLIM pasaenam Kyped (hH3HKK

[pesenTalin no TeMam Kypea obueli 1 KRAHTOBOW (PH3HKH

TEXHUUYECKHUE CPEJICTBA OBYUEHHA (CPEACTBA HUKT)
WUnrepakibras 40CKa
My/bTHMELHA MPOSKTOP

KoMMbloTep OCHALIEH akyCTHHYECKUMIT KONOHKAM W, B KOMTIAEKT BXOAMT NakeT NPHKNaLHbIX MporpamMM
(TeKCTOBbIX, TAONMYHBIX, rpadyHuecicix 1 [pe3eHTaLlHOHHbIX)

OcHOBHbBIE TEXHHYECKHE T]Z‘QSOBHHHFEI Fpﬁ(!m’-ie(ﬁl((“.ﬂ onepauroHHas cucTemMa, npueoa Ad YyieHnua-3anuch
KOMOAKT AMCKOB, aYAH0-BHAED B.\ll'J,flblfBleG!lbl,

BO3MOKHOCTL BbIX0/1a B HHTQ])II(’:I‘

JleMOHCTPALHOHHbIE 106!
O6beKTbl, NpejHasHaueHHble A5 AEMOHCTpalliH.

ﬂeMOIiLIpﬁLLl'IOHl-lble Ha"_:'Opbl, € BO3MOIKHOCTLIO KpENnneHmi Ha A0CKE



YueGuo-npakTudecKkoe n yuedno-1adoparopnoc obopyaoBaHHE

TlaBopaTopHble HaGopbl «Mexaruka», «TernoBeIe ABICHHAY, «INEKTPHYESCTBON, «DIESKTPOIMHAMUKEY,
«OnTHKa?

®I'OC-nadopaTopus Mo Gusnke
ErD-nabopatopus no pusnke

40



JlaGopaTopHble padboThbl

Ha6ntofeHune CrNoWHOro U JINHEHYaToro CleKkTpoB.

Crpoenne Beenennoii

PaccTosuue 10 Jlynsl, Connua u Omwkaiiuux 3e37, KOCMUHECKHE HCCIIEN0BAHHS, HX HAYHHOC U
SKOHOMMuEcKoe 3HadeHue. TTpupona ConHLA U 38€3/1, NCTOUHUKH SHEpriH. DU3HIECKUE XapaKTepHCTHKH
3ge3/l. CospeMeHHbIe MPEACTABNCHHA O MPOHCXOKASHHUH U IBONIOLHH CoJsnua u 3se3y. Hama Ianakruka u
viecTo ConHeuHol cuctembl B Hell, JIpyrie rasaktyku. [1peacraBieHue 0 paclinpeHHH BceneHHol.

IrenepuMeHTANIbHASI PH3HKA

Oﬂbl'l'b[, WIUTHOCTPUPYHOLIME H3y4daeMble ABICHUA.



HOpM&THBHO-ﬂpHBOBbIe AOKYMEHTBI, HA OCHOBAHHH KOTOPBIX p'aapaﬁomﬂa nporpamMma:

Pabouas nporpaMma paspaboTaHa Ha OCHOBeE:

Genepalibloro KOMIOHEHTA FOCY AAPCTBEHHOIO CTAHAPTA CPEAHEro (MONHOro) oflero ofpasosanis
no pH3MKE B COOTBETCTBHMU C CYIIECTRYIOLIEH KOHLENLeH (H3Hueckoro obpasoranus;

ITprmepHok ocHOBHO# 06pazoBaTe/bHO MporpamMmMel 110 GU3NKE OCHOBHOIO 0BLLErO o0pazoraHus;
KoHUenuuu odpasorateibioro komnnckea «lllkona Ckonkoro — TamBos»;

asTopckoi nporpammel IS, Maxuiesa no ¢usuxe ans 10-11 knaccos o6weodpasosatenbHbix
yupesxaenuit (I'.5. Mskuwes, B.5.byxosues, H.H.Cotckuit. [Mporpammbr ans
obuieobpazosaTenbHbix yupexaeHuil. Ousuka 10-11. M.: [Mpocseuenue, 2020).

W3yuenne dusukn B cpefiHix (MOMHBIX) 08Pa30BATENbHBIX YUPESKACHHAX HA HA30BOM YPOBHE HATparaieHo Ha
JOCTUIKEHUE CIEAYIONINX Hetel:

ocsoeHue tianutl 0 QyHAaMEHTaNbHLIX (U3HYECKNX 3aKOHAX U NPUHLMNAX, TEKALNX B OCHOBE
COBPEMCHHOH (PH3HYECKOH KapTHHbI MUPa; HARGOMNEE BAAKHBIX OTKPBITUAX B 0B1aCTH (DH3uKH,
OKa3aBLIMX OMPE/E/IAIOLIEe BIUIHNE HA PA3BUTHE TEXHUKN H TEXHOIOMMH; METOAAX HAYYHOIO
MO3HAHHS MPHPOILI;

0Bi1adeH e yMeHUAMU TPOBOAUTL HABIIHOCH NS, TIIAHUPOBATL H BINO/HATb SKCHIEPUMEHTDI,
BBIJIBUTATH MHTIOTE3LI M CTPOUTE MOJE/H, IPUMEHAT MOJyYeHHbIE 3HAHUS 110 (U3KKE A8
06BsCHeHMs PasHOOGpasHbIX PU3MUECKUX SBNCHMIT 1 CBONCTR BEIIECTB; MPAKTHUECKOr0
UCMONB30BAHNS (PUBUHECKHX 3HAHUI; OLCHUBAT JOCTOBEPHOCTH ECTECTBEHHOHAYUHOH HH(OPMALN;

paseumie NO3HABATENbHbIX HHTEPECOB, HHTEIEKTYabHBIX U TBOPUECKUX CMOCOBHOCTEH B NpoLecce
NproBpeTeHns 3HaHu# U yMeHuit 110 (JM3MKe C NCMOB30BRAHMEM PABNHUHBIX HCTOUHHKOB
HHGOPMALK M COBPEMEHHBIX HH(BOPMALMOHHBIX TEXHOMOMHIA;

gocnumanie yOeiIeHHOCTH B BOSMO/KHOCTH MO3HAHHS 3aKOHOB NPUPOLI; HCIONb30BAHUS
HocTHNEHNH QU3MKK Ha 61aro Pa3BUTHS YeNOBEYECKOH LIMBUIM3ALMN; HeOBX0ANMOCTH
COTPYAHWYECTBA B MPOLECCE COBMECTHOIO BHIIOIHEHUS 3a/1aU, YBAKUTEIBHOIO OTHOLLIEHHS K
MHEHHIO OMMOHEHTA NPH 0OCYIKIEHNHH MPOGIIEM ECTECTBRHHOHAYYHOTO COAEPKAHUA; FTOTOBHOCTH K
MOPabHO-3THYECKOH OLEHKE UCTIONB30BAHHS HAYYHbIX NOCTHKECHUH, UyBCTBA OTBETCTBEHHOCTH 3a
3allUTy OKPY’KaloLeH Cpe/ibl; HCTONB30BAHNE IPHODPETEHHBIX 3HAHUI U yMeHuit s pelueHns
NPaKTHYECKUX 3a1a4 MOBCSHEBHON Ku3Hy, obecnevenns Ge30nacHoCTH cOGCTBEHHOMN HH3HM,
PaLOHANTBEHOI0 NPUPOAONONL30BAHHKS M OXPAHBI OKPYIKAIOLIEH Cpe/bl.

Ilpu peanusaunu JaHHOMH NPOrpamMmbl BLIOMHSIOTCS CAEAYIOLINE 3adau:

pa3sBHBATH MBILLIEHHE yuallkxcs, GOPMUPOBATH Y HUX YMEHHE CAMOCTOSTENBHO npuobpeTals 1
NPUMEHATE 3HAHNS, HabIOAaTh U 0OBICHATh QUIKYECKUE ABIEHUS;

NOMOYb IKONbHHKAM OBJIAJCTh 3HAHUAMH 00 3KCePUMEHTANEHBIX hakTax, MOHATHSX, 3aK0HAX,
TEOPHAX, METOAAX PH3MUECKOH HayKH; 0 CORPEMEHHOIT HayuHOI KapTUHE MUpa; O LIHPOKHX
BO3MOMKHOCTSIX MPUMEHEHUS (PU3HUECKUX 3aKOHOB B TEXHWKE M TEXHOIOMMU:

cnocoOCTBOBATD YCBOCHHIO M€K €NMHCTBA CTPOCHHA MaTEPHH M HEUCUEPNAEMOCTH NnpoLecca ee
NO3HaHWA, MOHUMAHHUIO POJIH MPaKTHKH B MO3HAHHHU d)HBEfEL{GCKHX SIBIEHUH M 34aK0OHOB,

opMUpOBATL y 00yHAKOIKXCS NO3HABATENLHENN MHTEPEC K (DU3NKE U TEXHUKE, Pa3BHBaTh
TBOPUYECKHE CIIOCOBHOCTH, OCO3HAHHBIE MOTUBBI YHEHHS; MOATOTOBMTEL YIGHHKOB K MPOLOTAKEHHIO
00pasosaHus U CO3HATENBHOMY BbIGOPY Npodeccu.

O6mas XxapaKTepucTHKA y4eOHOro npeveTa:

Pu3nka KaK Hayka 0 HanGonee obKX 3aKOHAX IPUPOABI, BRICTYNAA B KAUSCTBE YueGHOro NpeAMETa B LIKOTE

BHOCHT CYLUECTBEHHBIH BK/a/, B CHCTEMY 3HaHUH 06 okpyskaroiiem Mupe. LIKONbHbIH Kypc husrKn —
CHCTeMO0BpasyioLuMii 15t €CTECTBEHHO-HAYYHBIX YUeGHBIX NPEIMETOB, MOCKONBKY (PU3MHECKHE 3aKOHD]
JIEKaT B OCHOBE COAEP/KaHUA KypCoB XUMUHU, OHONIOrMH, reorpadiiii ¥ aCTPOHOMHUH.



®  BHYTPHMIIKOJIbHBIE, MEXKIUKO/bHbIE, PErHOHATIbHBIE, & TaK JKe MEYKIYHAPOAHbIE YUEHNUECKHE
TIPOEKTHI; '

° COLMAaNBHbIE NPOEKThI, NMPH peaiizallui KOTOphIX JOCTIHKEHHE Clﬁpa:’;UB&Teﬂl:HbIX
ue.neii, NPOUCXOJIUT Yepes COLHaIbHO-3HAYUMY IO NEATENBHOCTD,
L] yueGHue MYTEIIECTRHA N0 JOCTONPHMEHATENBHBIM MECaM 0DnacTu, CTP&aHbI, MHUDa.

BTOpLIM BaKHBIM KOMIOHEHTOM SIBASETCS TIPOSKTHAS NS TENBHOCTD 110 Hay4YHbIM MHTEPECaM, Iie
(hopmupOBaHLe Py NPOU3BOAHTCA HE MO BO3PACTHOMY MPUHLNITY, & 0 TEMATHKE NeaTellbHOCTH,
Ob6yuaroniecs, HAXOAACk B IPOCTPAHCTBE CAMOCTOSTENLHOTO BBIGOPA, MOTYT BBINOHATE HECKONLKO
TIPOEKTOB B PasHbIX rpynnax. [1pu oprasu3aium npoekTHON, HayUHO-HCCNeI0BATENLCKOMN AeTeNbHOCTH
BAXKHYIO poNlb NTPacT COTPYAHUHECTBO C BLICLUIUMH YHEOHBIMU U HAYUHBIMI OPraHN3aLMsIMH, HAMPARTEHHOE
Ha MOBBIIEHHE 3HAYMMOCTH PE3YIbTATOB PaboThl HAL POEKTOM.

HMHTerpauus HaTypHOro 1 BUPTYATBHOIO (KOMILIOTEPHOIO) HCCIE0BAH Hii Mupa, obecrneunsaemas
MHHOBALHOHHBIMHU CPEACTBAMU 00YUEHMS SBIAETCS OAHUM W3 ONPEAESOLLNX (haxTopos hopmMHUpoRaHKS
MHPOBO33peHUs COBPEMEHHOTO uesioBeka. Jlocrinienye ofpasopatenbHbIX Ueeil nnaHupyercs MOCPEACTROM
LIHPOKOro HCMONbL30BAHUA HOBRIX MATEPHAILHO-TEXHUUECKHX CPEACTR O0YYSHNS M BOCTIUTAHNS.

OT0 wikonbnvie huzuueckue nadopamopuu: J1abopaTopis HAHOTEXHONOTH H, JlaBopatopus mMetozon
(usnueckux HeenenoBaHNil, OCHALLEHHEIE COBPEMEHHBIM HCCIEN0BATEIBCKIM obopynoranuem («Llupporas
naboparopus no Gusikey, «OIOC-nadopatopus no dusikes, «EI'3-naGopatopus L-Micros, C3M
«Hanosmtokatop [I» u ap.).

Hestensrocts 06pasosaiensbHOl OpraHu3auny B oGyueHiu (Gusmke B ofipasoBaTenbHON opraHu3aLun
HarpaBIeHa Ha J0CTHAKEHNE 00y HAIOLUMMUCH MUYHOCHTHAIX PEYARMIANIos, OTPaKAIOLLNX:

1) chopMUpORAHHOCTE MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTUS HAYKH W
OBILIECTBEHHOM MPAKTHKH, OCHOBAHHOrO Ha JHATOTE KyJbTYP, 4 TAKKE Pa3inuHbIX (hopm ofiecTBEHHOI O
CO3HAHHS, OCO3HAHHE CBOENO MECTA B MOJUKYILTYPHOM MUPE;

2) chopMHPORAHHOCTE OCHOB CAMOPASBHTHSA 1 CAMOBOCTIMTAHHS B COOTBETCTBHH C OBLLEYEI0BCEC KM
LCHHOCTAMM M MACAIAMH MPasKIaHCKOr0 ODLUECTRA; FOTOBHOCIB M CIIOCOBHOCTL K CAMOCTOSITENBHOII,
TBOPYECKOH W OTBETCTBEHHOMN AeaTeNbHOCTH;

3) TonepaHTHOE CO3HAHUE U MOBEACHHE B HONUKYNABTYPHOM MUPE, TOTOBHOCTE M CIOCOOHOCT BECTH AHAIIOL C
APYTHMH JIIONBMH, NOCTUTaTh B HEM B3aMMOTIOHUMaHHS, HAXOANTb OOLIHE e U COTPYAHHYATE 7Sl 1
JIOCTHIKEH WS,

4) HaBBIKH COTPYAHUYECTEA CO CBEPCTHHKAMH, ETHbMH MAA/ILIEr0 BO3PACTA, B3POCIbIMY B o6pa3oBarenLHoi,
00IIECTBEHHO MONe3HO, yueGHO-HCCne10BaTENbCKOMH, MPOEKTHON 1 APYruX BUAAX JeATEILHOCTH;

5) FOTOBHOCTH U CMOCOGHOCTL K 06pa30BaHII0, B TOM UMC/ie CaM00Gpa30BaHHIo, Ha NPOTAIEHUH BCEH HH3HU;
CO3HATCNIbHOE OTHOILIEHHE K HEMPEPBIBHOMY 00pa30BaHUIO KaK yCIOBHIO yCNEWHOH podheccnoHabHol 1
o0LIecTBEHHOU AeaTeNIbHOCTH;

6) scTeTHUYECKOE OTHOLIEHNE K MUPY, BKIIOUas 3CICTHKY ObITa, HAYUHOrO H TEXHUYECKOI'O TBOPUECT A,
cropTa, obIIeCTBEHHBIX OTHOILICH U

7) MpUHSITHE 1 PeaU3aLlMIO LIEHHOCTeH 300poBoro U Ge3onacHoro ofpasa Ku3HM, norpedHoCiy B
(usnteckoM CaMOCOBEPLICHCTRBOBAHNHN, 3AHATHIX CHOPTHBHO-03A0POBUTEIBHON ASITENbHOCTIO, Henpusitue
BPEHBIX NPHUBbIYCK: KyPEHUsl, ynoTpedneHns ankorons, HapKOTHKOB;

8) GepercHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIGHHE K (JU3HUSCKOMY H NCHXONOTMYECKOMY 3A0POBLIO,
Kak cOOCTBEHHOMY, Tak U APYruX NHoeil, yMeHHE 0Ka3hiRaTh MEPBYIO MOMOLLb,

9) ocosnanHbIi BeIGOp Oyayieit npodeccui 1 BOIMOMKHOCTEN Peann3aliny coGCTBEHHBIX KU3HEHHBIX MiaHos;
OTHOLIEHHE K NPOECCHOHANIBLHOMH ASATENLHOCTH KaK K BO3SMOKHOCTH YUACTHS B PELLCHUH JHUHBIX,
O0LIEeCTBEHHBIX, FOCYIAPCTBEHHEIX, 0GLCHALHOHATBHBIX TPOGIEM;

10) chopMHPOBAHHOCTE IKOIOIHUECKOr0 MbILUEHHS, TOHUMAHUS BITHSIH s COUHATbHO-3KOHOMHYECKHX
NPOLECCOB HA COCTOAHKE MPUPO/IHON 1 COLMANILHOM Cpe/ibl; TPHOGPETEHHE OMBITa JKOJIOrOHANpaRieHHO
JIeATENbHOCTH.

Meimanpednemnpie pesynpmanis: 0CBOSHWA OCHOBHOH 06pa30oBATENBHON NMPOrPaMMbI NporpaMMbl OTPAKAIOT:



e MUCIIONBL30BATE M5 OMUCAHHS Xapakrepa npoTeKkaHus C])l’l3l‘1‘lCC‘l(L'lX [poLECCOB (bi*IEH'-ieC KHE 3aKOHKI C
YHETOM IpaHull UX NMPUMEHUMOCTH;

*  ucnone3oeath [T-cpencTsa fis HarisAHOIO NPECTABNCHUS PE3YIIBTATOR CBOGH 0Bpas0BATEN b0l
ACATEILHOCTY B BU/C MPE3EHTALIMH, INEKTPOHHBIX OTUETOB 1 TBOPYECKUX paboT;

®  Pemwarth Ka4eCTBEHHbIC 3a4aUH (B TOM UKC/e 1 MEKTPEAMETHOTO XapakTepa): HCMOb3ys MOAeH,
(pusmuecKie BENUUHBI U 3aKOHBI, & TAKIKe CPEACTBA H(OPMALHOHHBIX TEXHONOMHH, BBICTPANRATD
JIOTHYECKH BEPHYIO LIENOUKY 00BACHEHNS (A0Ka3aTENbCTRA) NPELTOAEHHOTO B 32124 MpoLecca
(siBneHus); '

° PELIaTh pacHeTHbLIE 381241 C IBHO 3a7aAHHOM (}.)ll!S]iLIECKOﬁ MOJZICNBIO: HA OCHOBE aHann3a ycinoBus
3a1a'u BhIIENATL Q)M?)MQEC—K}"}O MOJEJb, HAXO/IMThb (I)[’[3HL[€CKMC BEIIHYUHBI H 32KOHbI, HEOOXOAMMbIC 1
AOCTATOUHbIE /1]15 €€ peLleH s, NPOBOANTL PACHETHI U MPOBEPATD HOﬂy‘{e}iHbll‘;l peE3yINbTal;

®  YYHUTBIBATL FPAHMLILI TPHUMEHEH U H3YUEHHbBIX ([JHEH‘{CCKMX Moneneit MpH pelueHnH (])1'53]'1 YECKHX U
MEXKNPEAMETHBIX 3a1a4,

*  HCMOML30BaTh MH(OPMALMIO U IPUMEHSTh 3HAHHS O IPUHIMNAX PAGOTHl 1 OCHOBHbIX
XAPAaKTEPUCTHKAX H3YYEHHBIX MaLMH, TPHGOPOB M APYTHX TEXHHYECKIX YCTPOICTR NS PelueH s
MPaKTUHECKUX, YHEOHO-UCC/IEA0RATEILCKHX U TPOSKTHRIX 33144,

® HCMOMB30BATh 3HAHHS O (PU3HUESCKNX OOBEKTAX U MPOLECCAX B 10BCEAHEBHOM HHIHH LTS
obecnedenus 6e30nacHOCTH NpK OBPALIEHHH ¢ TPUGOPAMH H TEXHUUECKHMH yeTpoiicTsamu, a1
COXpaHEHHS 310POBks U COBMOACHS HOPM 3KONOMMYECKOrO NOBEAEHUS B OKDY/KAOLIEH cpejie, s
MPUHATHA PeLUEHNH B MOBCENHEBHOM KU3HH.

BoinyckHUK Ha yriyGiieHHOM YPOBIe HAYYHTCS:

— 00BACHATE U AHATM3UPOBATE POTIb H MECTO (bH3MKK B (hOPMHIPOBAHHUH COBPEMEHHOIT HAYUHO KapTHHEI
MUDA, B PA3BUTHH COBPEMEHHON TEXHUKH 1 TEXHONOIMI, B MPAKTHYESCKON AESTENbHOCTH MOaei:

— XapPaKTePU30BaTh B3AUMOCRA3L MEKIY 4)%43[4!\'05? W IIPYTHMH €CIECTBEHHLIMH HAYKaMU;

— XapakTepH30BaThL CHCTEMHYIO CBA3b MEK/Y OCHOBOMOMArAKOLNMK HAYYHBIMH TOHSTHSMMU: MIPOCTPAHCTEO,
Bpems, MaTepus (BELIECTRO, NIONE), ABMIKEHUE, CUIIA, SHEPTH;

— TIOHHMATh U OGBACHATE LENOCTHOCTL (PH3HHECKOI TCOPHH, PA3NHYATS MPAHULIBI €€ TPUMEHHMOCTH 1 MECTO
B paLy Apyrux GU3HYecKuX TeopHi;

— BJI&/ICTb NPUEMAMM IMOCTPOSHHSA TEOPEIHUYECKHX NOKA3ATENbCTR. a TaKke [MPOTHO3HUPOBAHNSA ocofeHHoC el
[IPOTCKaHWA ¢)H3HL!EC-K}’1X ABJICHWH u NpoOeccoB Ha OCHOBE MOJYUSHHbIX TEOPETHYECKHUX BHIROMOB H
J0Ka3aTe/IbCTB;

— CaMOCTOATENIBHO KOHCTPYUPOBATh JKCNEPUMEHTANIbHLIC YCTAHOBKH Ans [MPOBEPKH BBIIBUHYTBIX MHITOTES,
PAacCHHUTLIBATE aﬁC-OIHOTHyEO 1 OTHOCHUTENBHYIO MMOTPELIHOCTH;

— CaMOCTOATENIBHO MIaHUPORalL H NPOBOIHTE ¢H3H‘{BCKHB SKCTIEPUMEHTBI;

— UCMNOJIb30BATE COBPEMEHHEIE HHq}O}JMaHHOHHbIe TEXHONIOTHH AN MOASIIMPOBAHHS PasindyHbIX (bl/]SW-ieC KHUX
3aKOHOB;

— PeLlaTh MNPakTHKO-OPHEHTHPORAHHbLIE KAUYECTBEHHbIE H pacucTHbIe Cbi'£3l’lLIECKl-‘IE 3a1a4M C OIIO})Oﬁ KakK Ha
U3BECTHLIC C]')HBH‘[ECKHG 3aKOHbl, 3AKOHOMEPHOCTH M MOJEITH, TAK ¥ HAa TEKCThI ¢ M30LITOUHOI PlH(l}C‘pMa[ll/]EﬁI

— OOBACHATE IPaHMLbL IPUMEHEHUA H3YHEHITLIX (U3HIECKHX MOZSTEH NPU pelueHun dusnueckux u
MEKNPEIMETHBIX 38734,

— BBIIBUIaTh FUMOTE3LI HA OCHOBE 3HAHHS OCHOBOMOMATATIOLIMX (I)MSH‘-EGCKHX 381\'0HOM6PHOC‘I'Cﬁ H 3aK0HOB;

— XapaKTepH30Barh robanbHble NPOGNEMBL, CTOSLLIKE MePe/l UeIOBEUECTBOM: SHEPTETHUECKHE, ChIPbEBhIE,
3KONOrHYECKHE, U POJIb (PU3HKK B peLeHHH ITuX npabiem;

— OOBSACHATH MPUHUMIEI PaGOThl 1 XapaKTEPHCTHKH U3YHEHHBIX MALLUH, npudopoB K TEXHUUIECKUX
YCTPOHCTB;



¢  YCTAHABIMBATEL U MOAJSPIKHBATL KOHTAKThL,
®  CHpaBnAThCA ¢ pasHoobpasueM MHEHU 1 KOH(IUKTaMu;
®  COTPYAHHMYATh W paloTaTh B KOMaH/IE.

Opearuzamopcras QesimeapHoCin.

®  OpraHM30BLIBATH CBOK PaboTy;

® [PUHUMATL OTBETCTBEHHOCTH 34 CBOM PELISHMS,

e  OBJAJEBATh HHCTPYMEHTOM MOJIENTUPORAH S,

e padoTarh B Ipyrnne uin coobIlecTsE 0 BHOCUTL CBOH BKIAL B HEro;

° BCTYIATh B MPOCKT.

JIunOCHnG -adarinuaHbIe KOMIEHICHIIII,

®  JCMOJIb30BATE HOBYH) HHOPMALMIO H KOMMYHUKATUBHBIE TEXHONOTHH;
®  HaxoAWThb M MPUAYMbIBATh HOBbIE PELLEHNS;
®  MPOSBIATE TMOKOCTb, OKA3aBILKCh JINLOM K JIHLLY C OBICTPBIMU NEpeMeHami;
e OBITh YNOPHBLIM U CTORKUM TEpes TPYAHOCTAMM;
*  COBEPLICHCTBOBATH CaMO0OPA3ORAHHE H CAMOOPraHH3aLIHIO.
MeToIb! H IPHEMEI
[Tpuemsr:
° CHOBGCH.I:IE (Beceapl, AMCKYCCHM, OOCYKAEHNS)
e  Harnsauble (1eMOHCTpaUWK 00bEKTOB, MPOLECCOB)
* [Ipaktuueckue (TBOpUECKHME 3a1aHNA, yNPakHeH s, NaB0PaTOPHbIE OMbITLI, NPAKTHYECKHE PaGoibl)
MeTtonbt:
e Mertox npofneMHOro M3NOMKEHUS;
e Hccneposatenbckuii;
e OOBACHUTENBHO — MILTIOCT PATHBHbIL.

B pamkax nporpammur u3yqerust pusnin Ha 6a3osom yposue B 11 kaacce Ha Konen y4edHOoro rojia
YYaIHecst JOJKHBI 3HATh H YMETh:

3HATL/MIOHUMATE

*  CMBICI MOHATHIA: (U3HUeCcKoe sB/ieHHe, PTHIOTe3a, 3aK0H, TEOPHsl, BELLLECTRO, B3aUMO/ieiicTBHe,
ANEKTPOMAarHUTHOE 1ofie, BONHA, (POTOH, aTOM, aTOMHOE AP0, HOHHU3UPYIOLIME U3AYUEHUS, NNaKe a,
3Be3/1a, rajakTuka, Beenennas;

. CMBICTI d)IdSM‘-lBCKWX BEINHHHH! CKOPOCTDb, YCKOPEHHE, Macca, cHia, UMIYAbC, paﬁoTa, MeXaHM4YyeCKas
JHEPrus, BHYTPEHHAS JHEPrys, abcomoTHAas TEMMeparypa, CpeaHss KHHETHYeCKas JHEPTHA HacTull
BEUIECTEA, KOMTMHECTBO TEMJIOTHI, 3JIEMEH TdPH bl 3J“IEKTPPI‘-[€CKHI\:I 3apani;

°  CMbICI (PU3NYECKMX 3aKOHOB KIACCHUECKOH MEXaHHKH, BCEMUPHOIO TArOTEHNS, COXPaHEHs
SHEPryH, MMIYILCA U ek TPUYECKOro 3apaa, TePMOIMHAMUKH, SMEKTPOMATHUTHOH MHIYKLIHH,
hoToadpexTa;

° BKJazn pOCCHﬁCKHX n 3apyﬁe>smb[x yliéHle, OKazaBlIKMX Haubonbllge BAHAHKE HA pasBUTHE C}JHB]«II{H;
METhL

° OMHCHIBATE ¥ 0OBACHATE (bi’EBH‘{EClCHe SIBSHUA M CBOMCTRA Ten: JBiyKEeHHe HeGecHBIX Ten 1
HCKYCCTBEHHBIX CNYTHUKORB geMJ'[[fI; cgolicTea rasoB, JKHUIAKOCTEH U T‘Bép,[l,hl?{ TEJI;, JJIEKTPOMATHHUTHY O



CkopocTs cBeTa. 3aKOHbI OTpakeHus 1 npenomMnesns cseta. Mutepdepenins caera. Jadpakiis caera.

Hndpaxuyonnas pewierka. [Nonspuzaums ceera. Jucnepens caeta. JInnabl. MopMyna TOHKOI THH3bI,
Onrruueckne npubopel.

INocTynare! cneunansHoi Teopry OTHOCHTENBHOCTH. [TonHas sHeprits. DHeprus nokos. PensTHBHCTCKI
umnyJsc. Jedekt Mace u IHEprus CBA3M.

JdeMoHcTpauu

1. CaofozHble afieKTpoMarsUTHbIE koneGaHus.
OcuunnorpaMmma nepemMeHHoro Toka.
["enepatop nepemeHHoI0 TOKA.
Msiy4yenue u nprueM 31eKTPOMArHUTHLIX BOJTH.
OrpaxeHHe 1 IPETOMAEHHE INEKTPOMATHHTHBIX BOIH.
Hutepdepenuns caera.
Hundpakuns ceera.

ITonyueHue cnekTpa ¢ MOMOILBIO TIPH3MDI.

RS -

[Tonyyenue crniexipa ¢ MOMOLIBIO AU(PPAKLIOHHOI pelleTky.

—_—
o

. IMonspuzauus ceera.
11. TpsiMonuHelinoe pacnpocTpaieHne, OTPaKEHNE H MIPeioMIIeHHE CRETA.

12. Onrtryeckie mpuGop.I.
JlaGopaTopueie paGoThI
Hamepenue nokasatens npenoMiieHus cTexna.

Kranrosas pusuxa

'unotesa [nawka o kpanTax. PoTosnekrpreckuil sddext. 3axonsl hoTorddexTa. Ypasrenue DifHwieiina
Ans porosdpdexra. GotoH. [arnenne ceeta. KopryckyispHo-BONTHOBOM yannsm.

Mogenu erpoenust atoma. Oneitel Pesepdopna. OObscHeHHe TMHERUATOro CnekTpa BOA0PO/Ia HA OCHOBE
KBAHTOBBIX MocTynaTos bopa.

Cocras 1 crpoeHue atoMHoro saapa. CBOHCTBA suepHbIX CHIT. DHEPrUs CBS3M ATOMHBIX auep. Buab
Pa/IMOAKTUBHBIX MPEBPaLLEHHH aTOMHBIX siiep. 3aK0oH paaHoaKTHBHOIO pacnana. CBoiicTBa HOHUIUPYIOLHX
SAEPHBIX U3ayueHnH. J{o3a uznyuerus.

Anepusie peakuuu. Lennas peakuus aenenns saep. Slaepuas sneprerika. TepmosiepHblii CHETES.

OneMeHTapHble YacTHiibl. OYyHAAMEHTANILHELE B3ANMOACHCTRHS.

HdemoHcTpanuu
1.  Dotoaddexr.
2. JluHeH4aTbie CIEKTPbI M3y EHMSI.
3. Jlazep.
4

CueTduK MOHM3HPYIOLLHX HaTyTeHuU,



«MarsuTHoe norne.
DNEKTPOMArHUTHAs
HHAYKLHTY,

Paszpen 2. Kostedanus i Bouinbi (9 yacos)

CroGogubie u Bbitys i IeHHbIe|]
konebanus, Yenosus
BO3SHHUKHOBEHHS KoieOaHMii.
JvHamuka xoneGatensHoro
JIBHIKEH S,
[apmonuyecicue koneGanus.

KoneGanita, ycnosus ux
BO3HHKHOBEHHS,
KonefarenbHble Clic reMbl;
NPY7KHHHbBI 1
MaTEMATHUECKHH MAsTHHIH,
KapakiepUcTHICH KOneGaH 1
3annch ypasHeHus croGoiHb!
KoneBaHui npyKHHHOIo 1

[Tepron konebanuii
MaleMalTrM4yeckoro 1
MPYKUHHOrO MasiTHHKOB.

MaTeMaTHHECKOI O MAATHHKOB, MACCHI M JKECTKOCTH NPy #HHLL

Weenenosars 3aBHCHMOC b epHoaa
KonebaHMi MaTemMarHueckoro Mas rHuka
OT €r0 ANMHBI, MACChI 1 AMIITUTY b
koneGanui. Beluncnars nepuon
konebaHnit MaTeMaTHYECKOro MasiTHHKA
. [TO M3BECTHOMY 3IHAUEHHIO €10 AJIHHbI.
X|Bbiuueasts neproj konebanuii rpysa Ha
Mpy-HHE M0 U3BECTHLIM 3HAYEHUAM €70

BoipaGaTeiBaTh HABBIKH BOCTIPHHHMATD,
AHATH3MPOBATh, MepepalarbiBaTh
HH(OPMALMIO B COOTBETCTBHM C
MNOCTARMEHHbLIMM 3a0a4amMH.

Onpenenenune yokopeHus |1
CBOBOHOIO NMaASHHS NpH
MOMOLIH MaaTHHKA,

Boiuncants 31
YOKOPEHMS CBOB0HOT0

HEHKeE

(lIapHK Ha HHTH), CPaBHUTH

Onpeaenyrs norpeLiHocTH,
[MpakTtuyecxas pafoTa.

NaneHKs ¢ MOMOLLULIO MasiTHHKA

€ro ¢ TabIuuHbIM 3HaucHHUEM.

9.V

Croboptbie  BeIHY IEHHbiE ||
INEKTPOMATHUTHBIE
konebaHus.
KoneGatenbHplit KoHTyp.
[pespatuenne anepriu npu
ANEKTPOMArHUTHBIX
KoneCaHusx,
AHATOrHs Mexy
MEXAHHUECKUMH K
IEKTPOMATHUTHbBIMK
KoneGaHusmMu.

[ToHsiiiie o croBoaHbIX
INCKTPOMATH HTHBIN
kKoneGannsx. BosnukHoseH e
ikoneGaHni B KoHType.
MicanbHslii 0 peaibHbii
KOHTYpbI. B3aumuble
MpespaLleH s IHepriu

noaei B konehaiensHoM
KOHTVpE.
HiHamitka npoieccon,
MPOMCXOASLUMN B

(MaTemMar1yecKoro MaiTHHKA).
Mamenenne Quanuecknx
BETHYHH H HX B3GHMHBIC

CODIBETCIBI.

WEKTPHHECKOTO H MArHUTHOI O

koneGaTenLHOM KOHTYPE U MpH
KoAe0aHIAX IPy3a Ha NpysKHHe

Habmozars ocunnnorpammbl
FAPMOHMUYSCKHX KoneGannii cua bl TOKA B
LETTH.

DOpMHUPOBATE LIEHHOC THOE OTHOLLEHHE K
M3YYaeMbIM Ha ypOoKax (PM3HUKKM 00BeK |am
Il OCBAMBAEMbBIM BHAAM A& TEILHOCTH.

10. |Tlepemennniit anek rpuyeckuii|l [OT — BbIHY K AEHHbIE
TOK. KoneGaHua B 3AeKTpHIecKol
uemi. [apMonnyeckie
KonedaHus HanPsUKEHHS
CHIlb] TOKA, UX MIHOBEHHBIE,
AMIIMTYAHbIE W AeficisyioLlme
3HaUeHIs.
11. | Kourponsras paGorta Ne2, ||
«MexaHnusckile 1
EKTPOMAIHHTHBIE
roneGaHusmn.
12 ["enepuposanue I DJC B pamice, gpataioUeiics B

CDOPM MPpoOBaTb UEHHOCTHOE OTHOLLIEHHE K




.

JTiH3a, |
Hoctpoenue n3oGpaxenni,
HNEBACMbIX JIMH3OH.
Dopmyna TorKoH nHH3LL.
Perieniie sanay.

JlvH3a, Busbl nuus. Towkas CTpouTh H306pazeHis, nasaeMble
JIHH3A. DReMeHTH yorpoHcTaa TuH3amu. Paccy uTbinars paccTosHKe or
JIHH3I, OI‘I'I‘I'ltieCi(-‘E".ﬂ CHna MMH3bI 10 H306P'€L}:’€CHH§1 npeamera.
NMH3LL EAuHKUE omtHueckoil PaccuuTbiBars ONTHYECKYHD CHIY JIHH3bI.
CHIIBI MamepaTs dokycroe pacctosuue nunab.
Xon niyueit 8 cobupato-wueli 1
paccenBaroWel JiMH3ax,
XapaKicpuCTHKN MONYYaeMbIx ¥
M300paseH it
Dopmyna nunse. Mpasusio
3HAKOB. YBenuueHue NuH3bI,
[pumeHeH e 3nanuii mis
pelueHus QrsHbecknx sasau.

18.

Hucnepcus ceera. 1
Wntepdepenius caera.
Huparuus ceera.

Cropocrs cBera B Bewec e, Habnonats aenenne An(pakunm ceela,
OnbirT Hetotona. 3asucumoc b OnpenenaTs crekTpaibHbie rpaHm LI
MOKA3aTeNs NPENOMACHHA  [MyBCTBHTENLHOCTH YENOBEUESCKOrO Fiasa
BELIECTBA OT YACI0THI C MOMOLULIO AM(PAKLIHOHHOI peLlieTich,
najaiowero eseia. Coiib
AMCMERCHI C OTpAKEHHEM K
NOrMOUIEHHEM CBETA TENIAMM,
Croxenne BonH. Yenosius
MEKCHMYMOB 1 MHHHMYMOB,
Korepetiribie BonHs,
Pacnpesienenie snepruu npu
HHTEP(EPEHLIENM,
Miiepdieperuns B ToHkex
naediax. Konsua HeloTona.
[MpunveHeHHe HH I epdhepeHLim.
CrocoBHOCTL BOMH OrHbaTh
npensicraua. [udparius
ceera. Menonbzonanue
npuuuna lNofiretca-Openens
A OOBICHEHNS 3TOIO
apaeHua. Oneir 10T,
Hudipakwis o1 ionkoit Hui u
Y3KOH wienu,

19.

Hudpaxunonnas pewersa. |l
Mamepenne anuner csetosoii
BOJIHbI.
[Monspusauus ceera.

YerpoletBo AudipaiiMotHoil
peterkn. [epron pewerin.
Yenosus o6pazosanus
MAKCHMYMOB AH(IPaKLIMOHHOrO
cneiipa. [pumenenne sHanmii
08 peuienis Gusnueckuy
3agau,
losnakomirses ¢
WM pakioH o PELETKON Kai
ONTHYECKHM NpUBopOM 11 ¢ ce
TOMOL{LIO M3MEDH ' ATIHHY
CBETOBOH ROMHLI,
[paicinueckas padoia.
FBiienne nonspusaLnm csea.
IMonsive eciecisenHoro u
MO/ PH3OBAHHOTO CBETA.
[lonepeunocts ceeroBLIxX BoMH.
Monsipounet IMpumenenne
TOMSIPU3ALHHM,

20.

Kourtponbhas pafiora Nod.




26.

Crpoenue atoma. OnbiT
Pesepdopna.

1KpanroBble nocrynats! Bopa.

Onbl THLIE AaHHbIE,
YKa3bIBAIOULME HA CROMKHOE
crpogHue atoma. Moaens
Tomcona. OnsiTel Pesepdopna
10 PACCEMBAHMIO anbdha-
yacTull. [ThanerapHan Mogenn
atoma. OleHka pasMepos
atoMos u aaep. TpyiaHociu
KIACCHYECKOID OO BACHEHHS
MIAHE 1aPHOM MOAEIH aTOMA
Pesepdopaa. KeanToskie
nocTyaarsl bopa.
DHEPreTHUECKHe YPOBHHM
atoma, Moaens atoma
sofopoaa no bopy.,
IMornowenue crera.

= s 1
O6BACHSIT MPHHLAN AGHCIBHA fajepa.

Habnionars neiicisie sasepa.

27,

Jlazepel.

BuinywiieiHoe
(MHAYUHPOBAHHOE) M3NYHCHE.
Mpunumn geficisis nasepos.
Croliciea nasepHoro
u3nyuenns. [pumeneHue
nazepos. Pons H.H.Bacona 1
A.M. Tpoxopona B co3naHmnm

KBAHTORLIX TEHEPATOPOR CRE LA,

28.

Metoak! HabmoneHus 1
PETHCTpALH 3JIeMEHTAPHLIX
yacTull. OTKpbITHE
paguoaKTHBHOCTH. Anbha-,
OeTa- ¥ raMMa-u3nyyeHus,

—

Flonusupyiotiee n
(oroxummuyeckoe aeicralie
vacTiLl. Yerpoficigo, NpHHLHT
Aeiciaids ¥ obnacTk
NPUMEHEH 5T
CLUMHTHASISILMOMHOTO CHeltiIia,
cueruika Iefirepa,
MOAYNPOBOAHHKOBOTO
CUeTyMKa, Kamepsl Bunbscowa,
MY3LIPLKOROH KaMEPLIL.
TOACTOCAQHHBIN

(poTaaMyIBCHii,

Habmonars peicn anbha-vacuil s
lkamepe Bunscona. Pernctpuposars
SLASPHLIE H3AYUEHMS! C MOMOLLBIO
cueriiika [eifrepa. PaccuuTbizars
BHEPIHIO CBA3M aTOMHBLIX SIIED.
Boiuncaats anepriio,
0CBOOONKAAFOLLYIOCH MPH PATHOAK | HEHOM
pacnane.

29,

PanuoakTuBHbIE
npeBpatledus. Mzotomnsl.
CTpoeHue aTOMHOrO0 sapa.
SlnepHble CUIbI.
3aKoH pafHOaAKTHBHOTO
pacriaja.

+

PapuoakTuBHEIE NpEBpaLieHIs,
Boinengnue 3Heprum.
ObpazosaHiie HOBBIX

asiemenToB. M3oTonbl, 1x
moncseHe B nepuoariecikol
cHcTeMe,
OTKpbITHE NPOTOHE |
HefiTpona. [MpoToHHO-
HEWTpOHHAA MOAEeNb aapa.
YerofuuBocth aroMHBIX SIep.
flieproe BaanMoaeiicTaie,
KoporkoneHcTryouuii
Xapakiep SAePHbIX CHIl, HX
3aps0RAA HE3ABHCHMOCTb,

30.

SlpepHele peaxumy.
TepMosepHble peakLuy.
[MpumMeHeHue aaepHOl
3HEPruH.

[MpeBpaluesye aioMHbIX SAED
MpH B3aHMOAEHCTBUI KX ¢
vacTHuamMu. Ycnosus
MPOTEKAHNS AAEPHBIX PeaKLki,

CnpaseantBocTh 3aK0HOB

Onpegenats NponyKTh iAepHOI
peaxuMi. Boluncnats Jepri,
0CBOOOMAAIOLLYIOCH MTPH SASPHBIX
peaKuHsX.




MaruuTHbii notok.

Hanpasnenue MHAYKLHOHHOIO TOKA,
[Mpazuio Jlenua,

5. | M3yuenne sBneHus anekrpoMartuTHo |1 KomOMHMpOBAHHbIH
HHOY KLY, YpoK 2
DnexipoMarHiTHoe none.

6. | KonrponsHas paGora Nel. «Maruurhoe |l Ypok KoHTpOAs, yuera

nofne. DNeKIPoMAarHHTHaS HHIYKLHI. OLi@HKHM 3HaHu, ymeHni
I HABLIKOB
Pazpen 2. KoneGanus n Boansl (9 yacos)

7. |CrofoaHble M BbIHY ASHHbIE KoJleGans. |l KomOuHuposaHHbIit
Yenosus BO3HUKHOBeHIA koneGaunil. YPOK
Hunamika koneGaTenbHOro aBHKeHMS.

[CapmoHuueciiie kKonebanus,
8. | Onpeaenenue yckopenus czofontoro |1 KomOuHHposaHHbIHA
NageHus NpH NOMOLLH MaSiTHHEA. YPOK
9. CpoboaHble 1 BbIHYAEHHbIE I KoMOUHMPORAHHBIH
IMEKTPOMArHHTHBIE KOneGaHs. YPOK
KonebatenbHblif KoHTyp. [TpespaiieHiie
3HEPrUM MPH 3NCK i POMArHHTHLIX
Konebanusx.
AHanorus Meucly MexaHuuecKumin u
INEKTPOMArHHTHBIMY KOAEOAH UM,

10. [TepeMeHHbI saeil prtecicnii Tok. 1 KomMOnHHpOBAHHbBII

ypox

11. Kontponshas padora Ne2. l Ypok KaHTpons, yyera u
«MexaHuyeckHe 1 NeKTPOMarHiiHble OLEHKH 3HAHW, YMEHHHH

KonedaHuss. i HABBLIKOB
12. leHepupoBaHne anerpruyeckoi sHeprim.|l KomBunuposaHHbli
Tpancdiopmaiopsl. YpoK

13. MexaHHUYECKHE BOTHDI, 1 KomOuHupoBaHHbIi
PacnpocTpadeHne MexaHHyYecKiN BOTH, YpOK

14.| Dneipomarsurias sonna, Cpofictea |l KombunuposarHbli

3H€KTPOMHFH[1THLIX BOIH, ypOic

15, [{onTponbhasn pabora Ne3. I Ypok KoHTpOa, yuera u

«Mexannyeciie 1 AACKTpOMarHMTHbIC
BOJTHbLI.

OUEHKH 3HAHWI, yMEHUH
H HABLIKOB

Paspieqn 3. Onruka (9 uacosn)




16. CropocTk creta. I KomBuHuposaHHbIi
. YPOK
3aKOH OTpaseHusa cBeTa. 3aKoH
NnpeioMneHns ceeta. Peluerne 3anay.
17. JTHH3a, I KomOnHuposaiHblit
: . YpoK
[NocTpoenne nzobpasiceHnii. nasaembix
TIHH30H. .
Dopmyna ToHKOH nnH3sl. Peluenne
3aad.
18. Hucnepeus crera. I KomMOuHHPORAHH I
YpoK
Untepdepenuns ceera.
Hudparuis ceera.
19. HudpakuronHas peluerka. | KomBuHupoRaHHbIH
. YPOK
HMamepeue iHbl CBETOBOI BONHDI,
[Monapusaiia ceera.
20.| KontponsHas paGorta Ne4. «OnTuka. |1 Ypok koHTpons, yueTa u
CBe10BbIe BOIHBIY, OLEHKH 3HAHUH, yMeHHUH
I HaBLIKOB
21.| [MocTynarbl TeOPHM OTHOCHTENLHOCTH, |] KombuHnporanubsli
" YPOK
PensaTHBHC ICKMH 3aKOH CloweH s
CKOpocTei.
22. | 3aBMCHMOCTE IHEPriH Tena OT CKOpoCTH || KoMBuHUpoBaHHbIH
ero ABHKeHus, Pensiupncrexas YpoK
JMHAMKKA.
Ceasb Mewncay Maccoil W aneprueii.
Dopmy:ia fiHwwTeiina,
23. Buaw usnyueHuii, | KombBunnposanisii
YPOK
CrekTpbl W crekTpanbHbie anmapars!.
Bunbi cnekrpos.
CnexrpanbHulil avanus.
24,1 Mudpakpactioe u yastpaduonerosoe || KomOuHUpoRaHHbI
n3nydenus. Llkana anexrpomMarinTHbIx YPOK
H3IYYEHHH.
Pasnen 4. KeautoBas pusnka (7 yacos)
25.| QotoadipexT. Ypasuenue DiiniuTeiina, || KomBUHHpOBAHHBI
Ypox
DoToHbI.
26. | Crpoenue aioma. OnbiT Pesepdopria. |l KomMGHHHPOBAHH I
ypox




®uznka. 11 knace : yueb. ans 06iueodpasorat. opraHu3anmii : 6a3oBsii 1 npodunbHLIA yposHu / 5.
Msiuies, b.5. Byxosues, B.M. Yapyrun; noa pen. H.A. Tlapdentsesoit. — 23-e usn. — M. [Mpocseuerue
2014.--399 c. : [4] n. un. — (Knaccuueckuii kype).

L]

[Mocofne k yueBuukam 10-11 knacca:

- 3adaunux no guzuie astopa Peivkesuy A 1. [locofle conepinT pacueTHble 3a1auH ¢ SneMeHTaMu
Kauec1BEHHOTO aHaNN3a, PasiiMyHble TBOPUETKIIE 3811 H 31a41 NOBLILUEHHOrO YPOBHSA CIOIKHOCTH.

H.B. Typuuna, JL.U. Pyaarona, O.U. Cypos u jp. 3800 3ajia4 no rsmke /09 WKOABHUKOB M NOCTYNAIOLAX B
BY3bl. )

JlonosinnTenLHas yuebHast IuTepaTypa

Cnpaaoyusie nocodis

®usuka. CrnparounuKk wkosbHuKa. Kabapaun O.M. M.: 2008, - 575 c.

[Toarotoska k EI'D-2016. 25 Tpenuposounbix BapranTos. [loa pen. JI.M. MonacTtbipekoro.
KOHTPONLHO-U3MEPHTENLHBIC MATEPHANBI 10 OTASBIHbLIM TEMAM H KYpPCaM,
KOHTPONEHO-H3MEPHTENLHBIE MATEPHENb! NPOLWIJILIX JET.

Dusnka. EI'D. Bee pasnenst kypea: Teopus, 3a1aHis 6a30B0r0 M NOBILLEHHONO YPOBHA CHOKHOCTH : yueGHoe
nocodue. [Noa pen. J.M. MoHactsipckoro.

MeToauyeckie nocobus s yauTess

Moarotoska k EI'-2016. 25 Tpenuposounsix saprantes. [loa pea. JI.M. MonacTbipckoro.
KOHTPONBHO-H3MEPHTE/IbHBIE MEATEPHANBI N0 OTACALHLIM TEMAM I KYPSaM,
KOHTPONLHO-U3MEPHTEbHbIE MATEPHAN LI NPOLLILIX NET.

@usnka. EI'D. Bee pasnens! kypca: Teopus, 3a1aHus 64308000 W 0BLILIEHHOTO YPOBHS CAOKHOCTH : yueQHoe
nocobue. [Mox pen. J1.M. MoHactsipckoro.

Bonkoe B.A. YHuepcanbHbie noypounbie pazpaboiku no qusiie: 10 kiace. —. M.: BAKO, 2007. — 400 ¢.
— (B noMoLb WKOTLHOMY YUHTENIO).

INEYATHBIE I1IOCOBUSI

KapToukn ¢ 3agaHuaMu no duskke Ana 10-11 k1accoB (B TOM HHCIE MHOTOPA30BOIO HCMONBL3OBAHUS C
BO3MOIKHOCTBIO CAMOMPOBEPKH).

Tecrsl 10 Temam Kypca QuankH,

TE6."I¥'ILLH BDH,HHCH A7 TOUHOIO BLIYMHCAEHHA MaTEMAaTHHECKHX BhIDAKEH Hit.

HH®OPMAIIMOHHO-KOMMYHHUKITMOHHBIE CPEACTBA

M)"J’[le‘lMe,ﬂHﬁ HbIC TPEHHHI'OBLIC, KOHTPOMHPYIOLLHME NPOTpamMMbl MO BCEM pa3jciaMm Kypca (3)1131’]}(]4

HHUPPOBBIE OBPA3OBATEJILHEIE PECYPChHI
Konjexuus undpoprix obpazosarenbHbiX PECYPCOB N0 BEEMY KYPCY (PH3HKH

HHEiJDpMalLHOHHO-ECIIDELROLIHIJEX MaiepHanos, OOBEIMHEHHBIX eAMHOH cHCteMOl HaBuraluMK
OpldEHTI'I[JORaHHEl-X Ha PasnHuHbIE (Ifll:lpM bl MO3HABATENLHONA ASHTENBbHOCTH, B T.4. HCCASHOBATENLCKY1O
MPOEKTHYHO }35160"[‘}’, Temaruueckye gaspl AAHHBIX, BUAEO, Tabau Libl, CXEMBbI,

CTPYKTYPHPOBAHHBIE MATEPHATLI, OPraHK3YOLLNE | NOAAEPKYBAIOLME 06pa30BaTENbHbIN NpoLece,
BKJIKOUAET CChIIKH Ha BHELLIHNE HHOPMALMOHHbIC HCTOUHHKH,

OBiuenonp3osatensekie LN(POBLIE HHCTPYMEHTbI YUEOHOMH A& i eIIbHOCTH: TEKCTORbIH PeaakTop.









