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BBEJEHUE

du3rka Kak Hayka 0 Hanbojee OOIIMX 3aKOHAX TMPHPOJbI, BRICTYIAS B
Ka4yecTBe yueOHOro mpeaMera B INKOJE, BHOCHUT CYIIECTBEHHBIH BKJIA B CH-
CTeMy 3HaHUH 00 OKpyXaroleM Mupe, obecreunBas (GopMHUpPOBaHUE Y 00Y-
YAOUIMXCSA €AUHON (DU3UUECKOM KapTHHBI Mupa, HAydHOrO MHPOBO33PEHHS,
Pa3sBUTHE UX WHTEJLIEKTYATBbHBIX, TBOPUECKUX CIIOCOOHOCTEH M MOATOTOBKY K
JKM3HU B COBPEMEHHBIX YCIIOBHSX.

Kak Tounas Hayka (pu3nKa H3ydaeT KOJHYECTBEHHbIE 3aKOHOMEPHOCTH
MIPUPOIHBIX sBIeHUH. BMecTe ¢ TeM, (u3MKa 00NagaeT u A0CTAaTOYHO BBICO-
KAM T'YMaHUTapHBIM MOTEHIMATIOM, YTO MPOSBIISIETCSA HanboJIee OTYETIIHBO BO
BJMSHHM 3HAHWUI JAHHOTO MPEJMETa Ha KAUYECTBO KHU3HH COBPEMEHHOTO YesI0-
BeKa: BJIQJIEHHE OCHOBHBIMU (DU3MYECKHUMHU TMOHATHSIMH M 3aKOHAMH CTallo
HCO6XOJII/IMBIM MpaKTUICCKH Ka)KI[OMy B )KHU3HU.



HOPMATHUBHBIE JOKYMEHTBI,
PEI'TAMEHTHUPYIOIIUE JEATEJIBHOCTDb YYUTEJIA-
PEIMETHUKA. XAPAKTEPUCTUKA COAEPXKXAHUA,
OCOBEHHOCTEM YYEBHOT' O TIPEJIMETA «®PU3HUKA»

[IpenopaBanue yuebHoro npeamera «Pusznka» B 00meoOpazoBaTelb-
HbIX opraHuzanusx Pecmy6nuku Tarapcran B 2018/19 ydyeGHOM romy Oymer
OHOBPEMEHHO OCYIIECTBIISTHCSI B COOTBETCTBHU C:

1. ®enepanbHBIM TOCYJAPCTBEHHBIM 00Pa30BaTENbHBIM CTaHIAPTOM
ocHOBHOTro obmiero obpaszosanus (nanee — GI'OC OOO) (yTBepK/ieH NpHKa-
30M MunucrepcTBa oOpa3zoBanust u Hayku Poccwuiickoit @Pexepanyn oT
17.12.2010 1. Ne1897).

2. denepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
cpeanero (momHoro) obrmiero ooOpaszosanus (maee — DI'OC C(IT)OO)
(yrBepxzeH mpukazoM MuHHCTEpCTBa 00pa3oBaHMs W Hayku Poccuiickoit
Ddeneparun ot 17 mast 2012 . Ne413).

3. denepanbHBIM KOMIIOHEHTOM T'OCYIAPCTBEHHOT0 00pa3oBaTeIbHO-
ro craaapra (naigee — ®K I'OC) (yrBepxacH nprka3oM MUHOOpa30BaHUs
Poccun ot 05.03.2004 1. Ne1089; ¢ usmenenusmu Ha 7 urons 2017 rozaa).

1.1 l'[penoz[aBalme npeamerTa «DU3NKa» B COOTBETCTBUHU
¢ ®rOC 000 1 ®roC C(IH0O0

HopmaTuBHO-IpaBOBOEe M HHCTPYKTHBHO-METOANYECKOe o0ecnieueHue

- @enepanbHbiii 3akoH OT 29 mexabdpst 2012 r. Ne 273-03 «O6 obpa-
3oBannu B Poccuiickoit denepanumy (C M3MEHEHISIMU U TOTTOTHEHUSAMN);

- 3akon PT or 22.07.2013 Ne 68-3PT «O6 o6pa3oBanum» (¢ u3MeHe-
HUSIMH);

- IIpuxa3z MunucrepctBa oOpa3oBanus u Hayku Poccuiickorr Dene-
pamm ot 17.12.2010 1. Nel897 «O6 yrBepxkaeHnu (emepaipbHOTO TOCyAap-
CTBEHHOT'0 00pa30BaTENFHOI0 CTAHAAPTA OCHOBHOT'O OOIIEro 00pa3oBaHI»;

- IIpuxa3z MunucrepctBa oOpa3oBanus u Hayku Poccuiickonr Dene-
pammu ot 17 mas 2012 1. Ned13 «O6 yrBepxkaeHun ¢enepanbHOro rocyaap-
CTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CpegHero (IIOJHOTro) odmero odpa-
30BaHUN;

- IIpuxa3z MwunucrepctBa oOpa3oBaHus u Hayku Poccuiickort Dene-
pamm ot 30.08.2013 NelO15 «O6 yrBepxknennu [lopsinka opraHm3anuu u
OCYIIECTBIICHHUS 00pa30BaTENFHON IEATEIFHOCTH IO OCHOBHEIM 00mieo0paso-
BaTeIbHBIM MpOrpaMMaM — OOpa30BaTENbHBIM IPOrpaMMaM HadaJbHOTo 00-
IIero, OCHOBHOI'O OOIIEro U CPeIHEro 00Iero oopa3oBanus» (C N3MEHEHUSIMU
1 JIOTIOJTHEHUSMH);



- IIpumepHble OCHOBHBIC 00pa30BaTENbHBIC MPOrPaMMbI HAYAIBHOTO
obmrero oOpa3oBaHHUsS M OCHOBHOTO OOIIEro oOpa3oBaHWs, BHECEHHEIC B pe-
ecTp 00pa3oBaTENbHBIX TPOrpaMM, OJOOpEHHBIE (enepatbHbIM y4eOHO-
METOAMYCCKIM OOBEIHMHEHUEM TI0 00IeMy 00pa30BaHuI0 (IIPOTOKOJ OT 8 ai-
pens 2015r. Ne 1/5). http://fgosreestr.ru/;

- Ilpuka3z MunucrepcrBa obpasoBanusi n Hayku Poccuiickoii Dene-
paumu ot 31 mapra 2014 r. Ne253 «O06 yrBepxkaeHnn (enepaibHOro nepeyHs
y4eOHUKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO TIPH PeaTn3alliid UMEIOIIHX
rOCYJapPCTBCHHYIO AKKPEAUTAIMIO 00pa30BaTENbHBIX MPOrPAMM HAYaIbHOTO
00111er0, OCHOBHOI'O OOILIEro M CpeHero odIero oopa3oBaHus» (¢ N3MEHEHH-
SIMHU U JIOTIOJTHEHHUSIMH );

- PexoMeHAalMU 1O OCHALICHHIO OOPAa30BATEIBHOIO YUPEHKICHUS
y4eOHBIM M y4eOHO-1a00paTOpHEIM 000pYAOBaHUEM, HEOOXOMMBIM ISl pea-
nu3aiyn  (eepanbHbIX TOCYIapCTBEHHBIX CTAHIAPTOB OCHOBHOTO OOIIEro
00pa3oBaHus, OpraHU3allMd TMPOCKTHOW JESITENbHOCTH, MOICIUPOBAHHS U
TEXHHUYECKOT0 TBOpYECTBa oOyuaronmxcs (muckMo MuHHCTpa 00pa3oBaHus U
Hayku Poccuiickoit ®eneparmu ot 24.11.2011 Ne M/1-1552/03);

- KoHmenmus pa3BUTHA MIKOIBHOTO (DU3UUECKOr0 0Opa3oBaHHs B
Pecriyonuke Tarapcran, yrB. IIpukazom MOwuH PT or 23 mapra 2015 roxa
Nel1810/15;

- Meroanueckue pekoMeHIAluu 00 OpraHU3alluk BHEYPOUHOU Jiesi-
tenpHOcTH TipU BBeneHun OI'OC obmero obpazosanus /Ilucemo [lemapra-
MeHTa obiero oopazoBanusi MunoopHayku Poccun ot 12 mas 2011 r. Ne 03-
296. http://www.garant.ru;

- Konuenmus nyXxoBHO-HPaBCTBEHHOTO Pa3BUTHA U BOCIIMTAHUS JIMY-
HocTH TpaxkaanuHa Poccuw/ A.Sl. Jlanmmok, A.M. Konnakos, B.A. Tumikos.
— M.: Tlpoceetienue, 2010. — 24 c.

- DBHeypouHas mOeATENBHOCTb IIKONBHUKOB. MeETONNYECKHH KOH-
crpykrop / JI.B. I'puropses, I1.B. CrenanoB. — M.: [Ipocseinenue, 2010. —
233 c.

Oco0enHocTH npenogaBaHus y4eOHoro npeaMera «@u3nka»
B 2018/19 yueGHoM roay
IIpenogaBanus npeaMera «@U3NKa» HA CTYNEHH
OCHOBHOT0 00111er0 00pa3oBanus npu peanusanuu @IOC

Pa6ora no Brenpennto ®I'OC OO0 — 3T0 mepexon OT 3HAHUEBOW K
KOMITCTEHTHOCTHOH mapagurMe B 0Opa30BaHUM, YTO BBI3BIBAET HEOOXOIH-
MOCTh M3MEHEHHH B LENAX, CONEPKAHUH, TEXHOIOTHIX, (POpMax M MeTomax
pabotel. DenepaibHBI TOCYIAPCTBEHHBIN 00pa30BaTENbHBIA CTAHAAPT BHI-
JIBUHYJT HOBBIE TPeOOBaHMS K pe3ylIbTaTaM OCBOCHHUS OCHOBHBIX 00pa3oBa-
TeNBHBIX MporpaMM. CucremMa oOpa3oBaHMs OTKA3bIBACTCS OT TPAAUIIMOHHOTO



TIPE/ICTAaBJICHUS PE3YAbTaTOB OOy4dEeHUs] B BHJAE 3HAaHHH, yMEHUH W HaBBHIKOB,
(OpPMYIHPOBKN CTaHIApTa YKa3bIBAIOT peajibHbIE BUJIBI JEATEIHLHOCTH, KOTO-
PBIMH 00y4JaIOMIuniics JOJDKEH OBJIAAETh K KOHIY O0ydJeHHSI.

TpeboBanus k pe3ynpraraM o0y4deHUs] CQOpMYIUPOBAHBI B BUJIE JINY-
HOCTHBIX, METaIlpeAMETHBIX M TpeIMeTHBIX pe3ynbraToB. [llkoma nomkza
c(hOopMHUpPOBaTH y yYEHUKA HE TOJBKO NPEIMETHBIE, HO H YHHBEPCAIbHBIE CII0-
coOBbl JeHUCTBUH, 00eceunBaoue BO3MOKHOCTh IPOJOIKEHUsT 00pa3oBaHUsA
B CTaplIeil MIKOJIe U BY3€; Pa3BUTh CIIOCOOHOCTh K CaMOOPraHU3alUy C LIEJIbIO
peleHusl y4eOHBIX 3aa4; 00ecleunTh MHAWBUAYaIbHBIA MPOrpecc B OCHOB-
HBIX cpepax JIUUHOCTHOTO Pa3BUTHSL.

Kauecmeo obpazosanus Ha COBPEMEHHOM 3Talle MOHUMAaeTCs Kak ypo-
BEHb CIIEIU(UUECKUX, MEKIPEIMETHBIX YMEHHH, CBSI3aHHBIX C CaMOOIpee-
JIEHHeM U caMopeanu3aluell JMYHOCTH, KOTJa 3HaHWA NPUOOpeTaloTcs He
«BIIPOK», & B KOHTEKCTE MOJIEIH Oynynied NesaTellbHOCTH, dKU3HEHHOW CUTYya-
uu. [Tockonbky mo6as mHpOpMaIHs ObICTPO yCTapeBaeT, CTAHOBUTCS HEOO-
XOAUMBIMH 3HAaHUA O TOM, KakK I/IHd)OpMaLH/IIO }106])IBaTI), HHTEPIPECTUPOBATH
WY CO3/1aBaTh HOBYIO, KaK M TJe ee NpuUMeHsTh. CMelleHne akiieHTa B o0pa-
30BaHUM C yCBOEHHs (DaKTOB (pPe3ysIbTaT — 3HAHUsI) Ha OBIIaJIEHHE CIIOCO0aMu
B3aMUMOJICHCTBUSA C MUPOM (pe3yiabTaT — yMEHHs) IPUBOIUT K HEOOXOAMMO-
CTH M3MEHEHHUs XapakTepa ydeOHOro Impouecca M CIIOCOOOB NEATEeNbHOCTH
oOyuaronuxcs. Beenenue deamenvrnocmuozo memooa ob6yuenus mpennonara-
€T TaKyl0 OpTraHM3alUI0 Y4eOHOro mporecca, B KOTOPOM IJIaBHOE MECTO OTBO-
JUTCS aKTMBHOM M PAa3HOCTOPOHHEH, B MAaKCHMAaJIbHOM CTENEHM CaMOCTOsI-
TENbHOMN MMO3HABATEIBLHOH AEATENFHOCTH MIKOJIbHUKA.

ﬂudakmuqecmte npuHyUunsvl peaiuzayuu mexHoaiocuu
CUCMEMHO-0eSIMENIbHOCIHO20 Memood

Peanuzanust TeXHOIOTHH AEATEIHEHOCTHOI'O METOIA B TIPAKTHUKE TIPEIIO-
JIABaHUsI 0Oecneuusaemcsi Ciedyloujeil CUCmemMol OUOaKmu4eckux NPUHYUNOS.

Ipunyun deamenvHocmu — 3aKIIIOYAETCS B TOM, YTO OOYyYarOIIUIC,
MoTyvasi 3HaHUS HE B TOTOBOM BHJE, a, JOOBIBas MX CaM, OCO3HAET IPHU STOM
coniepaHre U POpPMBI CBOEH y4eOHOH NeATeNbHOCTH, IOHUMAET U IPUHIMAET
CHCTEMY €€ HOPM, aKTUBHO YYaCTBYET B MX COBEPIICHCTBOBAHUM, YTO CIIOCO0-
CTBYET aKTUBHOMY yCHEITHOMY (POPMHPOBAHHUIO €r0 OOIMICKYIBTYPHBIX U Jes-
TEIBHOCTHBIX CITIOCOOHOCTEH, 00IIeyIeOHbIX YMEHHIA.

Ipunyun nenpepvisHocmu — 03HAYACT MIPEEMCTBEHHOCTh MEKIY BCE-
MU CTYNEHSAMHU W dTarnaMu OOy4eHHS Ha YPOBHE TEXHOJOTHH, CONCPKAHHS H
METOAWK C y4ETOM BO3PACTHBIX ICHUXOJIOTHYECKUX OCOOEHHOCTEH pa3BHUTHS
neTei.



Tpunyun yerocmuocmu — npennonaraeT GopMUpoOBaHHE 00yUYarOIIH-
MHUCsl 0000IIEHHOI0 CHCTEMHOr 0 IPEICTaBICHHS 0 MUpe (PUpoe, oOIIecTBe,
caMoM cebe, COLMOKYIbTYPHOM MHUpE M MHpPE JNESTEIbHOCTH, O POJIU U MeCTe
KaXXI0H HAayKH B CUCTEME HAYK).

Tpunyun munumakca — 3aKITI0YAaETCS B CIEIYIOLIEM: IIIKOJIA TODKHA
MPEUIOKUTH 00yJaIoIIeMycsi BO3MOKHOCTh OCBOCHHUS COfIepKaHusl 00pa3oBa-
HUS HA MaKCUMAJILHOM JUTSI HETO YPOBHE (OMpeaesieMOM 30HOM OMKanIIero
pa3BHUTHS BO3PACTHON TPYIMIBI) M OOECIEYHTh MPH 3TOM €ro YCBOCHHE Ha
YPOBHE COIMALHO 0€30MacHOr0o MUHHMyMa (TOCYIapCTBEHHOTO CTaHAapTa
3HAHHN).

Ipunyun ncuxonocuueckon Kom@opmuocmu — TPEANoIaraeT CHATUE
BCEX CTpeccooOpa3yrommx (pakTopoB yueOHOro Iporecca, Co3IaHue B IIKOJIE U
Ha YpOKax JT0OpOKeTaTenbHON atMoc(hephbl, OPUCHTHPOBAHHON Ha PealTU3aIlHIo
UJIeH TIeIarOTMKK COTPY/IHMYECTBA, Pa3BUTHE AUAJIOTOBBIX (hOPM OOIIIEHHSI.

Ipunyun sapuamusnocmu — npeanonaraeT GopMupoBaHue odydaro-
IIUMHUCS CIIOCOOHOCTEH K CHCTEMaTHYECKOMY IMepebopy BapHaHTOB M aJeK-
BaTHOMY IPUHSTHIO PELICHNH B CUTYyallusX BbIOOpa.

Ilpunyun meopuecmea — O3HaYaeT MAaKCUMAJbHYIO OPHEHTALMIO HA
TBOPYECKOE Hayallo B 0Opa3oBaTENbHOM IIpolecce, MPHOOpeTeHue o0ydaro-
IIMUMCS COOCTBEHHOTO ONBITa TBOPYECKOH AEATEILHOCTH.

Breopenue oesmenvnocmnoco nooxoda mpebyem uzmeHeHull u 6 Me-
MOOUUeCKoM pyKo8oocmee, TaK Kak MEHSIOTCS:

e 11enu 00pa3oBaHuA (OpHEHTalus He Ha MPOoLece, a Ha pe3ylbTaT);
e (HOpMBI MU METOIBI OpPraHU3alMU 3aHATHI (00y4eHHe MpuodpeTaeT Cu-

CTEMHO-/IeATeNbHOCTHBIHA XapakTep, MPAaKTUYECKYIO HAIPABICHHOCTS);

® TyTH MONyYeHHs 3HaHWH (camMooOpa3oBaHWe, CBOOOAHBIH IOCTYI K

“H(OPMAIIMOHHBIM pecypcam);

® TIOAXOABI K OLEHKE AEATENIbHOCTH oOydwaromuxcs (odopMieHne mopT-

(oMo, TBOPUECKMX KHIDKEK, ITHEBHUKOB IOCTIKEHHUH; pedieKcus;

HAOIIOZCHHUE 32 IESTeIHHOCTHIO; PEUTHHTOBAsI OIICHKA).

B pamxax peanusayuu npaxmuueckoil wacmu npospammuvl no @usuxe
pEKOMEHIyeM:

® TIPOBECTH BCE MPEAYCMOTPEHHBIE POrpaMMoi 1abopaTopHble paboTHI

WM paboTHl NpakTUKyMa. [Ipu MX TPOBEACHUH pEeKOMEHIyeTcst o0pa-

TUTh BHUMaHUE Ha (OPMHUPOBAHME CICAYIOUIMX YMEHHUI: TOCTPOCHHUE

rpaduKoB M onpeseseHre 10 HAM 3Ha4eHUs (PM3MYECKUX BEIUYMH, 3a-

MIACh PE3yNIbTATOB M3MEPEHUI U BHIYMCICHUH C YUETOM 3JIeMEHTAPHBIX

MOTPEIIHOCTEN U3MEPEHUN;

® TIPOBOJUTH B KJIaCCE JEMOHCTPALIMOHHBIC SKCIICPHUMEHTBI, B TOM YHCIIE
C TIOMOIIBI0 KOMITBIOTEPHBIX MOJEINEH, Ha OCHOBAaHWHM KOTOPBIX CTPO-
UTCs 0OBSCHEHHE TEOPETHYECKOTO MaTepraia B y4eOHHUKE;



® YIeNATH JOCTATOYHOC BHUMAHHE YCTHBIM OTBETaM W PCIICHHUIO Kade-

CTBEHHBIX 3a/1a4, JOOMBATHCS MOJHOIO MPAaBUIBHOIO OTBETA, BKIIOYA-

IONIEr0 II0CIIeIOBATEIbHOE JIOTUYECKOEe OOOCHOBAHHE YKa3aHHEM Ha

W3y4YEHHBIE 3aKOHOMEPHOCTH;

® TIEPECTPOUTHCS C CUCTEMBI U3YUEHHUS! «OCHOBHBIX THIIOB 337a4 110 JaH-

HOMY pa3zieny» Ha oOydeHrne 00OOIIEHHOMY YMEHHIO pelaTh 3ajadH.

B sTom ciiyyae oOydvaronmecst OyayT nIpuydaThesi He BRIOMPATh TOT MU

WHOW W3BECTHBIN aJTrOPUTM pEIICHHs, a aHAM3UPOBATh OIMHCAHHBIC B

3a/iaue SBJICHUS U TPOLECCHl U CTPOUTh (PU3MUYECKYIO MOJIEIb, MOJIX0-

JUIIYIO JUISl JAaHHOTO cirydast. Takod moixoj Hecomzmepumo Ooree 1ie-

HEH HEe TOJIbKO JUIsi OOy4YeHHUs] PEelIeHHUIo 3a/1a4, HO U B paMKaxX pa3BU-

THSI MUHTEJUIEKTYalIbHBIX YMEHUI 00y4aronuxcs.

B cooteerctBuu ¢ TpedboBanusmu GI'OC OO0 cucmema naanupyemvix
pe3yibmamos — JAUYHOCHHBIX, MemanpeoMemubix U npeoMemHblx — yCTa-
HaBJIMBA€T U ONKCHIBACT KIACCHI y4eOHO-IIO3HABATENBHBIX W y4eOHO-
NpaKTHYECKUX 3aJlad, KOTOPbIe OCBAMBAIOT OOYdaloIIUecs B XOJe OOydeHus,
0c000 BBIJENSISL Cpe HUX T€, KOTOPbIE BHIHOCITCS HAa UTOTOBYIO OLIEHKY, B
TOM 4HCIIE TOCYJAPCTBEHHYIO MTOTOBYIO aTTECTAIMIO BBIMTYCKHUKOB. Y CIel-
HOE BBINIOJIHEHHE ATHX 33/1a4 TPeOYeT OT 00YYArOIMXCS OBIIAJCHHS CUCTEMOM
y4eOHBIX JICHCTBUI (YHUBEPCAIBHBIX U CHIEIM(PUUECKHUX JUIsl KAXKIOro yueOHO-
ro MpenMera: PeryasTHBHbIX, KOMMYHHKATHBHBIX, I03HABATEIBHBIX) C yueO-
HBIM MaTepHajoOM M, IPEXJE BCEro, C OMOPHBIM Y4eOHBIM MaTepualioM, Cl1y-
JKaIMM OCHOBO# IS OCIEYIOIIET0 00yeHHSL.

B cTpykType IUIaHUPYEeMBIX pPE3YJIbTATOB BBIACISACTCS Caedyloujue
epynnul:

Jluunocmmuvie pesyibmamsl 0C80EHUSL OCHOBHOU 0OPA308AMENLHOU NPO-
2pammbl TIPEJICTABIIEHBI B COOTBETCTBUHU C TPYIIION JIMYHOCTHBIX PE3YJIbTATOB
U PaCKpBIBAIOT U JIETANIU3UPYIOT OCHOBHBIE HAIMPABICHHOCTH 3THX PE3YIIbTa-
TOB.

Memanpeomemuvlie pe3yibmamsl 0CE0eHUsT OCHOGHOU 00pa308amens-
HOU npoZpammbul TIPEJCTaBICHBI B COOTBETCTBUHU C MEKIPEIMETHBIMH MTOHATH-
SIMU W TIOATPYIINAMH YHHUBEPCAIBHBIX yIeOHBIX NEUCTBHM, PACKPHIBAIOT U Jie-
TAJN3UPYIOT OCHOBHBIC HAMPABICHHOCTH METAIPEAMETHBIX PE3YJIbTATOB.

Ilpeomemnvle pesyibmamsl 0C80EHUS OCHOBHOU 0OPA308AMENLHOL
npocpammsl TPEACTABICHBI B COOTBETCTBUH C TPYIIIAMHU PE3YAbTATOB yueO-
HBIX TPEIMETOB, PACKPHIBAIOT M JNCTATM3UPYIOT HX, HMPUBOAATCS B OJIOKax
«BBIYCKHUK HAYIUTCS» U «BBIMYCKHUK TOMYYUT BO3MOXXHOCTh HAYYHTHCS».

[TnanupyeMble pe3yiabTaThl, OTHECEHHbIE K OJIOKY «BbImyCcKHHK
HAY4UTCS», OPUCHTUPYIOT B TOM, JIOCTHXKCHHE KAKOTO YPOBHSI OCBOCHHUS
Y4eOHBIX JCHCTBHUI ¢ M3y4aeMbIM OMOPHBIM y4eOHBIM MaTEPHATIOM OXKUJIACTCS
OT BBITYCKHHKA. B maHHBIN GIIOK BKIIOYAeTCS KpYr y4eOHBIX 3a1ad, MOCTpO-



€HHBIX Ha OMOpHOM y4eOHOM MaTepHaie, OBJaJIeHHEe KOTOPBHIMH IPHHIIMIIN-
QIFHO HEOOXOAMMO /ISl YCIIEIIHOTO OOYYEeHUS] M COLMANN3ALUA M KOTOphIe
MOT'YT OBITH OCBOEHBI BCEMH OOydJaromuXxcsi. Y CHENIHOE BHIIIOJTHEHHE 00ydJa-
IONIMMHUCS 3a/laHUi 0a30BOrO YPOBHSI CIY)KHT €IMHCTBEHHBIM OCHOBaHHEM
JUIA TIOJIOKUTEIBHOTO PELIEHUs BOIPOCAa O BO3MOYKHOCTH IIepexojia Ha Cleay-
IOIIMI ypOBEHb 00y4EHHSL.

B 051oke «BBITYCKHUK ITOTYYUT BO3MOXXHOCTh HAYUUTHCSD MPHUBOJATCS
TUTAaHUPYEMBIE PE3YNIbTAThl, XapaKTEePU3YIOIINE CUCTEMY y4eOHBIX JeHCTBHI B
OTHOIIEHUH 3HAHUH, YMEHUH, HABBIKOB, PACHIMPSIONINX U YIIIyONISIOMUX TO0-
HUMaHHEe ONOPHOTO y4eOHOro MaTepHasa WM BBICTYNAIONINX KaK IPOIeIeB-
THKA JUIsl JaJbHEHIIero U3yueH sl JAHHOTO MpeMeTa. Y POBEHb JIOCTIKECHUH,
COOTBETCTBYIOIINH IUIAHUPYEMBIM pe3yJIbTaTaM 3TOro 0JI0Ka, MOTYT Ipojie-
MOHCTPHUPOBATh OT/EbHbIE MOTHBHPOBAHHBIE M CIIOCOOHBIE 00YYaIOIINECH.
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OcHoBHoe conep:xkanue yueOHoro npeamera «®U3NKA»
U MpeIMeTHbIE Pe3yJIbTAThl HA YPOBHE OCHOBHOI0 00111ero 00pa3oBaHus

Pa3pennl

Conep:xanue

BoInycKHHMK HAYIHTHCS

BbInycKHHK MOJYyYHT
BO3MOKHOCTh HAYYMThHCS

®uzuka u pu-
3M4eCKHe MeTO-
JbI U3y4YeHUst
NPUPOIBI

o du3rka — HayKa o IpUpoJIe.
o dusnueckue Tena U ABJICHHUS.
HabntoneHue u omucanue Gpu-
3UYECKUX SIBJICHUH.

o Ou3uyecKuil SKCIIEPUMEHT.

e MopenvpoBaHue ABJICHUHN U
00BEKTOB IMPHUPOBI.

o duzpueckye BEIUIUHBI U UX
u3MepeHue. TOUHOCTD U I10-
TPELIHOCTh U3MEPEHUI.

e MexayHaposHas cucrema
€IUHHIL.

o Ou3UYECKUE 3aKOHBI U 3aK0-
HOMEPHOCTH.

o OU3MKa U TEXHUKA.

e HayyHblil MeTO IO3HAHUSL.
Pons ¢u3uku B popMupoBaHIH
€CTECTBEHHOHAyYHOU IpaMOT-
HOCTH.

e co0OmomaTh TpaBwiaa Oe3onac-
HOCTH U OXpaHbl Tpyaa mnpu padore
¢ y4eOHBIM U J1a0OpaTOpHBIM 000-
PyIOBaHUEM;

® JIOHHMMATh CMBICII OCHOBHBIX
(usnueckux TEPMUHOB: (uznye-
cKoe TeJo, (U3MYECKOe SIBIICHUE,
¢dusnueckas BeIMYMHA, CAWHHIIBI
W3MEpEHUS;

e pacrmo3HaBaTh NPOOJIEMBI, KO-
TOpbIE MOXKHO PEIIUTh IPH HOMO-
my (GU3NYECKUX METOJIOB; aHAaJH-
3UpOBaTh OTAENbHbIC 3Tambl IPO-
BEJICHUSI WCCIICIOBAaHUNH M HHTEp-
NPETUPOBATh PE3YNIbTAThl HAOIIO-
JICHUH 1 OIBITOB;

® CTaBUTH OMBITHI [0 HCCIIEA0BA-
HUIO (U3MYECKUX SIBICHUN WM
(hm3nIecKuX CBOWCTB Tenm 0e3 wc-
MOJIb30BAHUS TIPSMBIX U3MEPCHHUIA;
npu 3ToM (OpMYIUpPOBAaTh TPO-

® 0CO3HABAMb YEHHOCHb
HAYYHBIX UCCIeO08AHUIL,
Ppoab usuxu 8 pacuiupe-
HUU npedcmaesieHuil 00
OKpYJicaroujem mupe u ee
6K11A0 8 YIyHuleHue Kade-
CMBA HCUSHU,

®  LCHONB308ANMb HPUEMDL
nocmpoenust puszuueckux
Moodenetl, noucka u ¢op-
MYIUPOBKU Q0KA3A-
MENbCME BbLOGUHYMBIX
2unomes u meopemuye-
CKUX 8blBOO0G HA OCHOBE
IMAUPULECKU YCIAHOG-
JIEHHBIX hakmos,

®  CPABHUBAMb MOYHOCb
usmMepenust pusuuecKux
BENIUYUH NO BETIUYUHE UX
OMHOCUMENbHOU NOZPell-
HOCMU npu NPosedeHuu
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Omemy/3amavy y4eOHOTO SKCIepH-
MEHTa; COOMpaTh YCTAHOBKY U3
NPEUIOKEHHOr0  000pYI0BaHUS;
MPOBOJUTH OMBIT U (POPMYITHUPO-
BaTh BHIBOJIHI;

e [OHMMAaTh POJIb IKCIEPHUMEHTA
B TIOJNyYeHUM HAy4YHOH HH(pOpMa-
MM,

® [IPOBOJUTH IPSIMBIE U3MEPEHHUS
(u3nuecKUX BEMYUH: BpeMs, pac-
CTOsIHHE, Macca Tejla, 00bEM, CHIIA,
TeMriepaTypa, arMocdepHoe aaB-
JICHWe,  BJIXHOCTh  BO3/yXa,
HalpspDKeHUe, Cujla TOKa, pajuallv-
OHHBIII (OH (C HCHONB30BaHUEM
JIO3UMETpa); TPH 3TOM BBIOMPATH
ONTHMANBHBIN CIIOCO0 HM3MEpeHHs
U WUCIONBb30BaTh MPOCTEHIINE Me-
TOJIbI OLIGHKH MOTPEIIHOCTEH W3-
MEPEHUI;

® TMPOBOJUTH HCCIENOBaHHE 3a-
BUCUMOCTEH (DU3UUECKUX BEIUYUH
C HCIOJIb30BAHUEM MPSIMbIX H3Me-
peHuit: TIpH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCUPOBATH pe3ylib-
TaThl MOJYYEHHON 3aBHCHMOCTH

RPAMbIX UMEPeHUlL;

® CcamMocmoamensbHo npo-
800UMb KOCGEHHbIE U3MeE-
PeHUs U UCCTIe008aHUA
@usuueckux enuyuH ¢
UCHONL306aAHUEM PAZIUY-
HBIX CNOCO608 U3MepetUs.
@usuueckux enUyUH, 6bl-
oupams cpedcmaa usme-
penus ¢ yuemom Heobxo-
OUMOIl MOYHOCIU U3Mepe-
HUtl, 060CHOBbIBAND Bbi-
6op cnocoba usmepenus,
A0eK8amHo20 HOCMAGIeH-
Holl 3a0aye, NPo8OOUMb
OYeHKy 00Cmo8epHoCmiL
NOJYYEHHbIX pe3yIbma-
moa;

®  BOCHPUHUMAMb UH-
dopmayuro gusuueckozo
CO0ePAHCAHUA 8 HAYHHO-
NONYNAPHOU Tumepamype
U cpeodcmeax maccosol
unopmayuu, Kpumuiecku
OYeHUBANb NOLYUEHHYIO
unpopmayuio, aHATUUPYSL
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(hM3MYECKHUX BEIWYHMH B BUIC Tad-
JUI ¥ Tpa(UKOB, JENaTh BBIBOJBI
O Pe3yJIbTaTaM HCCIICTOBAHHUS;

® TPOBOJUTH KOCBEHHBIC M3MEpe-
HUS (DU3MYCCKUX BEIUYUH: TMPH
BBITMOJTHCHUN U3MEPEHUNA COOMpaTh
JKCIICPUMCHTAIBHYIO  YCTAHOBKY,
clienys TPeIJIOKEHHOH HWHCTPYK-
IOUH, BBIYHUCJIIATH 3HAYCHHUC BCJIH-
YMHBI U aHAJIM3UPOBATEL ITOIY4YEH-
HBIE PE3YJIbTAThl C Y4ETOM 3aJaH-
HOW TOYHOCTH U3MEPEHUI];

® aHaIM3HPOBATH CUTYaLlUH
MPaKTUKO-OpPUEHTUPOBAHHOTO  Xa-
pakTepa, y3HaBaTh B HUX IPOSIBIIE-
HHE M3YYCHHBIX (PU3MUECKUX SIBIIE-
HUHI WIN 3aKOHOMEPHOCTEN U NpHU-
MCHSTh HMMCIOIIUCCS 3HAHUS IS
HUX OOBSICHEHHS,

® TIOHWMATh NIPHUHITUIIGI 1EHCTBHA
MAIlHH, MPUOOPOB U TEXHUIECKHUX
YCTPOMCTB, yCIOBUS uX Oe3omac-
HOTO HCIIONB30BAHMS B IIOBCE-
JTHEBHOH JKH3HH;

® TWCIOJIB30BATh TIPH BHITIONHE-
HUM y49eOHBIX 3a7ad HAy4IHO-

ee codepoicanue u OaHHbvle
00 ucmounuxe ungopma-
yuu;

cozdasams coOOCmeeHHble
RUCbMEHHbIe U YCIHbIE
coobwenus 0 usuiecKux
AGNEHUAX HA OCHOGE He-
CKOMbKUX UCTIOYHUKO8
unpopmayuu, conpoeo;c-
O0amb ébicmynienue npe-
senmayueti, yuumvieas
0CcobeHHOCIU AyOUmopuu
CBEPCMHUKO8.
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MOMYJISIPHYIO JIUTEPATypy O (U3U-
YECKHX SBJICHUSX, CIPaBOYHBIE
MaTepuasl, pecypcel IHTepHeT.

Mexannuyeckne
SAIBJICHUS

e MexaHU4ecKoe IBUKEHUE.

e MarepuanbHas TOUYKa KaK MO-
Jeb (PU3NYecKoro Tena.

e OTHOCHUTENBFHOCTh MEXaHUYE-
cKkoro aBmwkeHus. Cucrema ot1-
cdera.

o DU3NYECKHUE BCIIMYHHBI, HC-
O6XOJII/IMLIC JJIs OITMCAaHUs IBU-
KEHUSI U B3aUMOCBSI3b MEXKLY
HUMH (IIyTh, NIEpEMELICHHE,
CKOPOCTb, YCKOPEHHE, BpEMsI
JIBIKEHWIS ).

e PaBHOMEpPHOE U PaBHOYCKO-
PEHHOE NPSIMOIMHENHOE ABU-
KEHHE.

e PaBHOMEpPHOE IBHKEHUE 110
OKPYKHOCTH.

e [lepBrIii 3akoH HproTOHA M
uHepuus. Macca Tena. ITnot-
HoCTb BemecTBa. Cuna. Exnan-
IIBI CHJTBI.

e Bropoii 3akoH HeroToHa.

e Tpernii 3akoH HproTOHA.

® pacro3HaBaTh MEXaHUYCCKUE
SIBIICHUS U OOBSICHATH HAa OCHOBE
HMMEIOIIUXCSl 3HAHUH OCHOBHEIE
CBOWCTBA WJIH YCJIOBUS NPOTEKa-
HUA DTUX HBHeHHﬁI paBHOMepHOC u
HEpaBHOMEPHOE JBI)KCHHUE, PaB-
HOMEPHOE U PaBHOYCKOPEHHOE
MPSMOJIMHEITHOE JIBUKEHUE, OTHO-
CUTEILHOCTh MEXAHUYECKOIO JABH-
JKEHUs1, CBOOOHOE MaJeHue Tell,
pPaBHOMEPHOE JIBIKEHHUE T10
OKPYKHOCTH, UHEPIHS, B3aUMO-
JICUCTBHE Tell, PEAKTUBHOE JIBHKE-
HHe, Mepeiava AaBJIeHHs TBePIbl-
MH TEJIaMH, KMIKOCTSIMH M Ta3aMHu,
aTMoc(epHOe JaBlicHUE, TIIaBAaHNE
TEl, pABHOBECHE TBEPJIBIX TEl,
MMEIOIINX 3aKPEIUICHHYIO 0Ch
BpalleHHsI, KOleOaTebHOE IBHKE-
HHE, PE30HAHC, BOTHOBOE JIBHIKE-
HUE (3BYK);

® OIUCHIBATH U3Y4CHHBIC CBOM-
CTBa TeJl U MEXaHUUYCCKUE SIBJICHMS,

®  LCNONB308AMb 3HAHUS O
MEXAHUYECKUX S6/IeHUSIX 6
NOBCEOHEeBHOU JHCU3HU 0I5
obecneuenust Oe30NaACHO-
cmu npu oopawgenuu ¢
npubopamu u mexuuye-
CKUMU YCMPOUCMBAMU,
OJIs1 COXPaHeHUst 300pP06bsi
U cobMOOeHUs HOPM IKO-
JI02UHeCcK020 NOBeOeHUs 8
OKpYAcaroujeti cpeoe; npu-
6800UMb NPUMEPbL NPAK-
MUYECKO20 UCTIONb30BAHUSL
uzuyeckux 3Hanul o Me-
XAHUYECKUX SIGNEHUSIX U
QuzuyecKkux 3aKOHAX;
npUMepbl UCHOb308AHUS
60300HOBIAEMBIX UCMOY-
HUKO8 9Hepaul,; IKOI02U-
YeCKUX nocie0Cmeutl uc-
Ce008AHUSL KOCMUHECKO20
nPOCMPAHCme;

® pasiuvantv eparnuybsl
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o CobonHoe naaeHue Ten. Cu-
J1a TSHKECTH.

® 3aKOH BCEMHPHOTO TSATOTCHHSI.
o Cuna ynpyroctu. 3akoH ['yka.
e Bec tena. HeBecomocTs.
CBs13b MEXY CUJION TSKECTH U
Maccoif Tena. J[unamomerp. o
PaBHoelicTBYIOIIAs cHiIa.

o Cuna tpenus. TpeHue ckonb-
skeHust. Tpenue nokost. Tpenue
B IIPUPOJIE U TEXHUKE.

e Mmnynbe. 3aKOH COXpaHEHUS
UMITYJIbCa.

e PeakTUBHOE IBUYKEHUE.

o Mexanndeckas paborta.

© MomHOCTh. DHEPTHsl.

o [loTeHIIMaNbHas U KUHETHYE-
ckas sHeprus. [IpeBpamienue
OIIHOT'O BUJIa MEXaHUYECKOI
SHEPTUU B APYTOU.

© 3aKOH COXpaHEHHS MOTHOMN
MEXaHUYEeCKOW YHEPTUH.

e [IpocTble MEXaHU3MBI.

® YCI0BUS paBHOBECHUS TBEPJIO-
TO TeJa, IMEIOIIETO 3aKPEIUIeH-
HYIO OCb JJBIDKCHUSI.

UCTIONB3Ys PU3NYECKUE BENNINHBL:
MyTb, TIEPEMEIEHNE, CKOPOCTH,
YCKOpEHHUE, epuo/] 00paleH s,
Macca Tena, INIOTHOCTh BEeIlecTBa,
cuna (Cuia TSDKEeCTH, CHIa YIIpyro-
CTH, CWJIa TPEHUSI), TaBIICHUE, UM-
MYJIBC TeNa, KHHETUYecKas SHep-
ruvs, NIOTCHIUAJIbHasA DOHEPIUsd, MC-
XaHuueckas pabora, MexaHU4YecKast
mortrHocTs, KII/I npu coBepuieHnn
paboThI C UCTIONB30BAHUEM MPO-
CTOro MEXaHU3Ma, CHJIa TPEHHUS,
aMILIUTY/a, TIEPUOJ U 4acToTa
Kosne0aHuH, JTNHA BOJIHBI U CKO-
POCTh €€ PacpOoCTPaHEHNUs; IPU
OIMCAaHUHU TIPaBUIIBHO TPAKTOBATh
(M3HYIECKHI CMBICI UCIIONB3Ye-
MBIX BEJINUUH, UX 0003HAYECHHS U
€IMHMIIBI I3MEPEHHS, HAXOIUTh
(hopMyIIBI, CBA3BIBAOIINE JAHHYIO
(pu3MUECKyI0 BENUYUHY C APYTUMHU
BEJINYMHAMH, BBIUHCIIATH 3HAUCHHE
(hM3MIECKON BETIMIUHBL;

e aHANM3UpPOBATH CBOICTBA TeI,
MEXaHWYECKHE SBICHUS W MPOIEC-
CBl, UCIONB3Ys (U3MUECKHE 3aKO-

npumenumMocmu  gusuue-
CKUX 3aKOH08, NOHUMAMb
6ceobwull xapakmep QyH-
OAMEHMANLHBIX ~ 3AKOHO8
(3axon coxpanenus mexa-
HUYECKOU JHep2uu, 3aKOH
coxpaneHus umnynca,
3aKOH  6CeMUPHO20 MA20-
menus) U 0ZPaHUYeHHOCMY
UCHONB306AHUA  YACTHYIX
3akonog (3axon I'yka, Ap-
Xumeoa u op.);

®  HAXOOUMb AOEKEANHYIO
NpeonodiceHHol  3adaue
Qusuveckyro mooenn, pas-
pewamsv npobremy Kax Ha
OCHOBe UMEWUXCA 3HA-
HUll NoO Mexauuke ¢ Uc-
NOb306aHUeM — Mamema-
MUYecKo2o annapama,
mMax u npu noMowju Memo-
008 OYeHKU.
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© MOMEHT CHJIBI.

o [Jenmp msoicecmu mena.

e Priyar. PaBHOBecue cun Ha
peruare. Poryaru B TexHUKe, Obl-
Ty ¥ IPUPOJIE.

o [ToaBKHBIC M HETIOABHIKHBIC
OJIOKH.

® PaBeHCTBO paboT NPU KUCIIONb-
30BaHUU MMPOCTHIX MEXaHNU3MOB
(«3o0moToe mpaBUII0 MEXaHU-
KI»).

* Koappunmenr noneznoro
JeNCTBUS MEXaHU3Ma.

* JlaBiieHue TBepAbIX TeN. Enu-
HUIIBI I3MEPEHHS JaBIICHHUS.
CriocoObl N3MEHEHHS AaBICHUSL.
* JlaBneHue )XUAKOCTEN U ra30B
3akon Ilackans. /laBnenue
JKUIKOCTH Ha THO M CTEHKH CO-
cyna. CooOmaromuecst COCyabl.
* Bec Bo3gyxa. Atmocdeproe
naBneHue. 3mepeHue atMo-
cepHOTo JTaBICHHUS.

* Omeit Toppuuennn. bBapomerp-
aHepoua. ATMOoc(epHOe aaBie-
HHUE HA Pa3ITUYHBIX BHICOTAX.

HBI: 3aKOH COXPaHEHWsI SHEpTuH,
3aKOH BCEMHUPHOTO  TSTOTECHUS,
NPUHLOUI ~ CYNEpIO3UIHU  CHII
(HaxoxeHue paBHOIECHCTBYOLIEH
cuibl), I, I u 111 3akonsr HetoToHa,
3aKOH COXpaHEHHs HMITylbca, 3a-
koH I'yka, 3akoH Ilackamns, 3akoH
Apxumena; TpH 3TOM pa3nuyaTh
CIIOBECHYIO (hOPMYIIUPOBKY 3aKOHA
U ero MareMaTH4YeCKOe BbIpake-
HHE;

® pa3nuyaTh OCHOBHBIC TMPU3HAKU
U3YYCHHBIX (PU3NUECKUX MOAEINCH:
MaTepualibHasl TOYKa, WHEepLUallb-
Hasl CCTeMa OTCYETa;

e pemaTh 3aJadyd, HUCIOIb3Ys
(usnueckre 3aKOHbI (3aKOH CO-
XpaHEHHs 3HEPTUH, 3aKOH BCEMUDP-
HOTO TATOTEHUS, NMPUHIOMI CyIep-
no3unuu cwi, I, II u III 3axoHBI
HeroTOHA, 3aKOH COXpaHEHUS HM-
nyaeca, 3akoH ['yka, 3akoH [lacka-
751, 3aK0H ApxuMena) U pOpMyIIHL,
CBSI3BIBAIOIINE (DM3UIECKUE BEITH-
YHHBI (IIyTh, CKOPOCTh, YCKOPEHHE,
Macca Telna, IUIOTHOCTh BEIEeCTBa,
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* ['uapaBnnyeckre MEXaHU3MBI
(mpecc, Hacoc).

* JlaBneHue HUIKOCTH M r'a3a Ha
TIOTPYKEHHOE B HUX TEJO.

» ApxumenoBa cuna. [1naBanue
Ten u cynoB. Bo3myxoruaBaHue.
* MexaHuieckue KojaeOaHusl.
Ilepuoa, yactora, aMIIMTYa
kosebanuii. PezoHaHc.

* MexaHn4uecKue BOJIHBI B OJ1-
HOPOIHBIX cpenax. [lnuna Bos-
HBL

* 3ByK KaK MEXaHHYecKas BOJI-
Ha. ['pOMKOCTb M BBICOTAa TOHA

3BYKa.

cuia, JaBJICHHWE, HMITYJIbC Tea,
KHHETHYECKasi 3HEPrusi, MOTEHIIU-
anpHas DdJHEPrus, MeXaHWJecKas
paboTa, MexaHM4YeCKasi MOIHOCTB,
KIIJl mpocroro MexaHu3ma, cuia
TPEHHsI CKOJNBXEHUs, Kod(puuu-
SHT TPEHUs], aMIUTUTY/a, TIEPUO U
yacToTa KoneOaHui, ATUHA BOJIHBI
U CKOpPOCTb €€ PaclpOoCTPaHEHHs):
Ha OCHOBE aHaJW3a YCJIOBHS 3a/1a-
YM 3aluChIBaTh KPAaTKOE YCJIOBHE,
BBIACNATE (DM3HYECKHE BEITHUYMHBI,
3aKOHBI U ()OPMYJIbI, HEOOX OAUMBIE
IUIsL ee pelIeHHs], NIPOBOJUThH pac-
YeTbl M OLCHWBATh PEalbHOCTb
HONYyYEHHOIO0 3HAYeHUs (H3nye-
CKOH BEJIMYUHBIL.

TenioBbie
sIBJICHHUS

* CtpoeHue BemiectBa. ATOMBI
MOJIEKYIIBL.

* TeruioBoe IBIKEHHE aTOMOB U
MOJIEKYIL.

* Inddy3us B ra3ax, KUAKOCTIX
U TBEPJBIX TENax.

* BpoyHosckoe dgudicetuie.

* BzaumopeticTue (IpuTsKe-
HHE ¥ OTTAJIKUBAHUE) MOJIEKYIL.

e pacrmo3HaBaTh TEIUIOBBIE SBIIE-
HUS U OOBICHATH Ha 0asze MMero-
IIUXCS 3HAHUH OCHOBHBIE CBOMCTBA
WIA YCIOBHSA TPOTEKAHUS ITHUX
sapreHnd: nuGQy3us, W3MEHEHHE
o0beMa Tel TpH HarpeBaHUHU
(oxaxxaeHnn), OoNbIas CKUMae-
MOCTh Ta30B, MaJlas CKUMAEMOCTh
JKUIKOCTEH W TBEPABIX TEJN;, TEIUIO0-

®  UCNOTBL308ANb 3HAHUA O
MenosvIX A6NEHUAX 8 NO-
6CEOHEBHOU  JHCUSHU  OJiA
obecneuenuss  6e30NACHO-
cmu  npu  obpawjeHuu ¢
npubopamu U mexHuue-
CKUMU  ycmpoticmeamu,
0l COXpaHenusi 300p06bs
U CcoOMOOeHUsT HOPM KO-
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* ArperatHble COCTOSHHUS Belle-
cTBa. Paznuuue B cTpoeHUH
TBEPABIX TeI, )KUAKOCTEH U ra-
30B.

* TeroBoe paBHOBECHE.

» Temnepatypa. CBs3b Temmnepa-
TYPBI CO CKOPOCTBIO XaoTH4e-
CKOI'o ABM>KCHHU YaCTHII. ®
BHYTpeHH:s SHEPIHs.

* Pabota u Teruonepenaya Kax
CrIocoObl U3MEHEHHS BHYTPEH-
HEH 3HEpruu Tena.

* TeronpoBogHOCTE. KOHBEK-
nus. U3nydenune. Ipumepsl
TeIUIoNepeayy B IpUPOIe U
TEXHHKE.

» KonuuectBo TemioTsl. Y aenb-
Hasl TETIIOEMKOCTb.

* YaenbHast TETJIOTa CTOPAaHUs
TOILINBA.

* 3aKOH COXpaHEHHUS U MPeBpa-
LIEHNS YHEPTHU B MEXaHUYE-
CKHX M TEIUIOBBIX MPOIIEccax.

* [InaBrneHue u OTBEpAEBaHUE
KPHCTAJUTMYECKHX TeI. Y eThb-
Hasl TeII0Ta TIaBJICHHUS.

* MciapeHne M KOHJEH Al

BOC paBHOBECHE, HCIApPCHUE, KOH-
JICHCAITUs, TUIABJICHUE, KPHCTAJLIH-
3alys, KHUIEHHE, BJIAKHOCTh BO3-
JTyXa, pa3lInYHbIC CITOCOOBI TEILIO-
nepenavyn (TeTIOnpPOBOIHOCTD,
KOHBCKIIMS, W3JIyuCHHE), arperart-
HEIE COCTOSIHHSI BEIIECTBA, IOIJIO-
LHICHUEC 3Hepr1/m HpI/I I/ICl'IapeHI/II/I
JKUIAKOCTH U BBIJIEICHUE €€ IIpU
KOHJICHCALIMK Tapa, 3aBHCHMOCTH
TeMnepaTprI KUIICHUA OT JaBJIC-
HUS,

® OIUCHIBATh M3YYCHHBIC CBOM-
CTBA TEl W TEIUIOBBIE SIBJIECHUS,
UCTIONB3Ys (PH3MUYECKUE BETUUUHBIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIS
JHEPrHs, TeMIlepaTypa, yAelbHasl
TEIJIOEMKOCTh  BEIIECTBA, Y/elb-
Hasl TeIUIOTa IUIABJICHHUS, YIelIbHas
TEIIOTa MapooOpa3oBaHuUs, YIelb-
Hasl TEIUIOTa CrOpaHusl TOIUIMBA,
koo dunmenT momesHoro - neH-
CTBHSI TEIUIOBOTO JBWIATENS; MPH
OIMHCAaHNK TMPABUILHO TPAKTOBAThH
(dusnueckuii  CMBICT  HUCIIOJb3Ye-
MBIX BEJIWYUH, UX O0O3HAYEHHS H

JI02U4ecKo20 NnosedeHus 6
OKpyHcarowjel cpede; npu-
800UMb NpUMepsbl IKONO-
2uyeckux — NOC1e0Cmeull
pabomol dsucamenei
BHYMpEHHe20 — C20panus,
Mennosvlx U 2UOPOIieK-
MPoCMaHyuil;

® pasmuamv  2panuybl
npumenumocmu  gusuue-
CKUX 3AKOHO8, NOHUMAMb
6ceobwutl xapakmep QyH-
oameHmanvhulx  Qusude-
CKUX 3AKOHO8 (3aKOH CO-
XpaneHus dHepeuu 8 men-
JI08bIX npoyeccax) u oepa-
HUYEHHOCMb  UCNONB3064a-
HUsL YACMHBIX 3AKOHO8;

® HAXO0OUMb AOEK8AMHYIO
npeoioNHCceHHOU 3adaue
@usuueckyro mooens, pas-
pewamsv npobnemy Kaxk Ha
OCHOBe UMEWUXCS 3HA-
HULl 0 TeNn108bIX AGNeHUAX
¢ UCNOTb308AHUEM Mame-
Mamuyecko2o annapama,
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* [TormnonieHue SHEPTUM TIPU
HCTIAPCHUH KUIKOCTH U BBIJIC-
JICHHE €€ MTPHU KOHJICHCAIIUH I1a-
pa. Kunenue.

* 3aBUCHMOCTh TEMIIEPATYPHI
KHMIIEHHS OT JIaBJICHMS.

* Y enpHas TEIIoTa mapooopa-
30BaHMS U KOHJeHcauu. Bnax-
HOCTh BO37yXa.

* Pabota raza npu paciimpeHuu.
* [IpeoOpa3oBanust SHEPTHH B
TEIUIOBBIX MalllMHaX (TapoBast
TypOHHa, IBUTaTEIb BHYTPEHHE-
IO CrOpaHusl, PEaKTUBHBIN JIBH-
ratens). KI1JI TeroBoit marm-
HEI.

* Dkonozuueckue npobiemul
UCNONIL308AHUSL MENJIOBbIX Ma-
WUH.

€VHUIIBI HM3MEPEHHUs, HaXOIUTh
(hopMyIIBI, CBSA3BIBAIOIINEC JTAHHYIO
(hM3MYECKYIO BETHMYUHY C JIPYTUMHU
BEIIMYMHAMHU, BEIYUCIATH 3HAUCHHE
(hM3UYIECKOI BETMYUHBL;

® aHAJIM3UPOBATH CBOMCTBA TeT,
TETUIOBBIE SIBJIGHUSI M TPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE TTOJIOXKEHHS
ATOMHO-MOJIEKYJIIPHOTO YYEHHsS O
CTPOEHHH BEIIeCTBA W 3aKOH CO-
XpaHEHHS DHEPIUH;

® pa3nMyaTh OCHOBHBIC MPHU3HAKH
M3y4EeHHBIX (U3UUECKUX MOJIENei
CTpPOEHMSI Ta30B, KHUIKOCTEHM U
TBEPIBIX TET,

® TPHBOAWUTH TPUMEPHl MPAKTHU-
YECKOro HCIONb30BaHus (usnye-
CKHMX 3HAHHMH O TEIUIOBBIX SIBJICHU-
X,

e pemaTh 3a4aYd, HCIOIB3YA
3aKOH COXpaHEHUS YHEPTUH B TETI-
JOBBIX TIporieccax U (HOpMYIIBL,
CBSI3BIBaIOIINE (DU3WYIECKHUE BEIH-
YUHBI (KOJIMIECTBO TEIUIOTHI, TEM-
nepaTypa, yAelbHas TEeIIOEMKOCTh
BELIECTBA,  yAEIbHAas  TEIJIoTa

MAaxK u npu NOMOWU Memo-
006 OYeHKlU.
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TUIABJICHMS,  yJeNbHas  TeIvioTa
napooOpa3oBaHMsl, yIelbHas Tel-
JIOTa CropaHusl TOIUIMBA, K0dddu-
IIMEHT TIO0JIE3HOTO JACHCTBUSI TETUIO-
BOIO JIBUTaTellsl): Ha OCHOBE aHa-
JM3a YCJIOBHS 3aJaydl 3aliChIBaTh
KpaTKoe YCJIOBHUE, BBIIEIATH (pu3n-
YeCKHE BEIWYMHBI, 3aKOHBI U (op-
MYJIbl, HEOOXOIMMBIE ISl €€ pe-
MEHNA, MOPOBOAUTHL PaCUCTBl U
OLIEHMBATh PEabHOCTh MOJY4YeH-
HOr0 3HaueHUs (U3NYECKOH Besu-
YHHBL.

JJleKTpUYecKne
U MarHUTHBIE
SIBJICHUS

* DniekTpu3anus GU3NIEcKux
Ten. BzaumoneicTBue 3apsKeH-
HBIX TEll.

* J[Ba polia JIEKTPUUYECKUX 3a-
pAnoB. [JenuMocTs aneKTpuye-
CKOT0 3apsija.

* DJIeMEHTapHBIN JIEKTpUYe-
CKUH 3apsz. 3aKOH COXpaHEHUs
JIEKTPUUYECKOr0 3apsija.

* [IpoBOHUKH, MOIYITPOBOAHH-

KA 1 U30JIAATOPHI JICKTPUIECTBA.

DNEeKTPOCKOTL.
* DIIEKTPUIECKOE TI0JIE KaK 0COo-

® pacro3HaBaTh DSJICKTPOMAarHMT-
HBIE SBJICHHSI U OOBSICHATH Ha OC-
HOBE HMMEIOIIUXCA 3HAHUH OCHOB-
HBIE CBOMCTBA WM YCIIOBHA IPOTeE-
KaHUS ITHUX SIBICHUI: DJIEKTpU3a-
UL TEJ, B3aUMOACHCTBHE 3apsIOB,
JJIEKTPUYECKUHA TOK W €ro JIeu-
cTBUSA  (TEIUIOBOE, XHUMHYECKOE,
MarHuTHOE), B3aMMOJIEHCTBHE
MarHHATOB, JJIEKTPOMATrHUTHAS WH-
IyKOWs, JEWCTBHE MAarHUTHOTO
TIOJIsI Ha TIPOBOIHUK C TOKOM W Ha
JIBIKYLIYIOCS 3apSKEHHYIO YaCTH-

® UCNOTBL308AMb  3HAHUA
006 2NEKMPOMASHUMHBIX
ABNEHUAX 8 NOBCEOHEeBHOU
HcusHu 0N obecneueHus
bezonacnocmu npu obpa-
weHuu ¢ npubopamu u
MEeXHUYeCKUMU  YCmpoti-
cmeamuy, 01 COXPAHeHUs
300p08bs U COOMOOEHUs.
HOPM 2KONIOSUYEeCKO20 NO-
6edenusi 8 OKpyodcarouell
cpede; npugooums npume-
Pyl GIUAHUS DNEKMPOMA2-
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OBl BUZT MaTEpHH.

* Hanpscennocmo 21exmpuye-
CK020 NOJIA.

* JleficTBHE 2JIEKTPUUECKOrO

IOJIAA Ha DJICKTPUUICCKUE 3aps/ibl.

* Konoencamop. Duepeust snek-
MPU1ecKo20 NoJist KOHOEHCamo-
pa.

* Dnextpudeckuit Tok. Mcrou-
HHUKH 3JICKTPHYECKOr0 TOKA.

* DyiekTpuYecKas Lerb U €€ Co-
cTaBHbIE yacTu. * HampaBnenue
U JACHCTBUS JIEKTPUUIECKOI O
Toka. HocuTemnu anekTpudecKux
3apsAI0B B MeTalJIax.

e Cuna Toka.

* DIeKTpUIECKOe HaIPsHKEHHE.
* DIEeKTpUYECKOe CONPOTUBIIE-
HUE TTPOBOTHUKOB. EauHUTIBI
COIIPOTHBIICHHUSI.

¢ 3aBHCHUMOCTD CHJIBI TOKA OT
HaATIPSDKCHUSL.

* 3akoH OMa [Tl y9acTKa IerH.
* Y1e1pHOE CONPOTUBIIEHUE.
PeocraTtsl.

« [TocrmemoBaTenLHOE COEUHE-
HUE TIPOBOTHUKOB.

Iy, NCHCTBUE AIEKTPHUYCSCKOrO IO~
JIs1 Ha 3apSDKCHHYIO YaCTHILY, DJICK-
TPOMAarHUTHBIC BOJHBI, TPAMOJH-
HEHHOEC pAacIpOCTpaHCHUE CBETa,
OTpPaKCHHUE W TIPEIIOMJICHHE CBETa,
JTUCTICPCHUS CBETA.

® COCTaBJSTH CXEMBI 3JICKTpHUYC-
CKHMX IIeleH C I10Cien0BaTEIbHBIM
W TapajuleIbHbIM  COCIUHEHUEM
AIIEMEHTOB, pa3liuyasi YCIOBHBIC
0003HAYCHHUS DJIEMCHTOB 3JICKTPH-
YecKuX Ilenel (MCTOYHMK TOKa,
KJIIOY, Pe3UCTOp, PeocTart, JaMIIou-
Ka, aMIIepMeTp, BOIBTMETP).

® HCIIOJIB30BAaTh ONTHYECKHUE
CXEeMBI IS TIOCTPOCHHS H300pa-
JKEHUIA B TUIOCKOM 3epKajie U coOu-
paroLeil TuH3e.

® ONHCHIBATh HW3YyYCHHBIE CBOH-
CTBa TeI M JIEKTPOMArHUTHEIE
SBIICHUS, WCIONB3YAd (UIUIECKHE
BEJIMYMHBL: AJICKTPUICCKUN 3aps,
CHIIa TOKA, IEKTPUIECKOE HATps-
JKCHHE, DIIEKTPHUYECKOE COMPOTHB-
JICHWE, YIEbHOE CONpPOTHBIICHHE
BEIIIECTBa, paboTa AIIEKTPUICCKOTO

HUMHBIX ~ UBMYYEHUll  Ha
JHCUBblE OPSAHUIMDL;

® pazmyame  2panuybl
npumenumocmu  gusuue-
CKUX 3AKOH08, NOHUMAMb
6ceobwull xapakmep QyH-
OAMEHMANLHBIX ~ 3AKOHO8
(3axon coxpamenus JieK-
mpuueckozo  3apsoa) u
02PAHUYEHHOCMb  UCHOTIb-
308aHUA YACMHBIX 3AKOHO8
(3axon Oma onsa yuacmka
yenu, 3axon  [ocoyaa-
Jlenya u op.);

® UCNOTBL308ANb NPUEMBI
ROCMpOeHUs  PU3UIEeCKUX
Molenel, noucka u ¢pop-
MYAUPOBKU ooxasa-
menbeme BbIOBUHYMBIX
eunomes u meopemuue-
CKUX 8bl60008 HA OCHOBe
IMAUPUYECKU — YCINAHOG-
JIEHHBIX Pakmos,

®  HAXO0OUMb AOEKE8AMHYIO
npeoioNHCeHHOU 3adaue
Qusuueckyro mooenv, pas-
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* [TapannensHoe coeMHEHNE
TIPOBO/IHUKOB.

* Pabota anekTpr4ecKoro mos
TI0 TIEPEMEILICHHUIO JIEKTpUYe-
CKHX 3apsi/IOB.

* MOIIHOCTH AJIEKTPHYECKOTO
TOKa.

» HarpeBanue npoBOJHUKOB
SJIEKTPUYECKUM TOKOM. 3aKOH
[xoyns - Jlenna.

* DiIeKTpUYeCKUe HarpeBaTeb-
HbBIE U OCBETHTENbHbBIE IPUOO-
peL. KopoTkoe 3aMbIkaHue.

* MarnutHoe nosne. Muaykuus
MarHUTHOT O TT0JIsi. MarHuTHOe
mojie Toka. OmbIT Dperena.

* MarauTtHoe 1oJe HOCTOSHHBIX
MarHHUTOB.

* MarauTtHoe 1mone 3eMIIH.

* DJIEeKTPOMAaTHUT.

* MarauTHoe 1moIe KaTyIIKH ¢
TOKOM.

* [IpuMeHeHne SIIeKTpOMarHu-
TOB.

« JleiicTBr€ MAarHUTHOTO TIOJIST HA
TIPOBOJTHHK C TOKOM U JIBIKY-

IYIOCH 3apSDKCHHYIO 4aCTHUILY.

MOJIsI, MOIMHOCTh TOKa, (POKYCHOE
paccTosiHue M ONTHYECKas Cuiia
JIMH3BI, CKOPOCTh 3JIEKTPOMArHUT-
HBIX BOJIH, JIJIMHA BOJIHBI U 4acTOTa
CBETa; MPHU ONMHCAHWUU BEPHO TpaK-
TOBaTh (DU3MYCCKHU CMBICT WC-
MOJB3YEMbIX BEIMYHH, UX 0003Ha-
YECHUSI U CIWHUIIbI I/I3MCpeHI/I${;
HaXOAUTh (OPMYIBI, CBS3bIBAIO-
1IMe JaHHYI0 (U3MYECKYIO BEIH-
‘II/IHy C }IpyFI/IMI/I BCIIMYHMHAMMU.

® aHAIM3UPOBATh CBOMCTBA Tell,
SJEKTPOMArHUTHBIE  SIBICHUS U
MpOLECChl, UCTIONB3Ys (pr3nueckue
3aKOHBI: 3aKOH COXPAaHEHHS HIIEK-
TpUYEeCKOro 3apsiza, 3akoH Oma
JUIA y9acTKa LemH, 3akoH J[Koyis-
Jlenuna, 3akoH MNPAMOIUHEHHOIO
pacmpocTpaHeHHs CBeTa, 3aKOH
OTpa)KEHHsI CBETAa, 3aKOH IPEIOM-
JICHUS CBETA; MPU ATOM pa3IN4aTh
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA
W €ro MaTeMaTHIecKoe BBIpaXke-
HUE.

® TIPHBOAWUTH TPUMEPHI TPAKTHU-
YECKOr0 HWCIONB30BaHUS (hU3UIe-

pewams npooremy Kak ma
OCHOBe UMEIWUXCs 3Ha-
HUi 00 351eKmpoMacHum-
HbIX AGIeHUAX C UCNOIb30-
8anuemM Mamemamuyecko-
20 annapama, mak u npu
HOMOWU MEMOO08 OYEHKU.
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* Cuna Amnepa u cuna Jlopenya.

* DIIEKTPOIBUTATENb.

* SIBneHNE AIIEKTPOMAarHUTHON
WHITyKLHSI.

* OnbiTel Dapajes.

* DJIeKTPOMarHUTHEIE Koje0a-
HUS

* Konebamenvhwiti Konmyp.

* Dnekmpozenepamop. Ilepe-
Mmennvlii mok. Tpancghopmamop.
* Ilepenaua snekTpudeckon
SHEPrHU Ha PAcCTOSHUE.

* DJIEKTPOMArHUTHBIE BOJIHBI U
UX CBOWCTBA.

* [Ipunyunel paouocesasu u me-
Je8UOeHUS.

* Bauanue snekmpomacHumnsix
U3TYYeHUll Ha JICUBbLE OPSAHU3-
MbL.

* CBeT — 2JIeKTpOMarHuTHas
BonrHa. CkopocTh cBeta. Mcrou-
HUKH CBETa.

* 3aKOH PSAMOIUHEHHOTO pac-
MIPOCTPAaHEHHE CBETA.

* 3aKOH OTPa)KCHUS CBETA.
ITnockoe 3epkaio.

* 3aKOH IPEJIOMIICHUSI CBETA.

CKHX 3HaHHUIl O 3JIEKTPOMAarHUTHBIX
SIBIICHUSIX

e pemarh 3aJaYH, HUCIONB3YS
¢usnueckue 3akoHbl (3akoH Oma
JUTSL ydacTKa HerH, 3akoH Jlxoyrs-
JleHnia, 3akoH MNPSMOIMHEHHOrO
pacrmpocTpaHeHusi CcBeTa, 3aKOH
OTPaKCHHS CBETa, 3aKOH IMPEIOM-
JICHUs cBeTa) U (OPMYJIbI, CBSI3bI-
BaOIINE (HDU3UUCCKHUE BEITHMUHHBI
(cuna TOKa, JIIEKTPUIECKOES
HaIPSDKEHUE, DJIEKTPHYECKOe COo-
IPOTHUBIICHHE, YIEIbHOE COINpO-
THBJICHHE BelecTBa, paboTa 3Jek-
TPUYECKOTO OIS, MOLIHOCTD TOKA,
(oKyCHOE pPAcCTOSIHUE U ONTHYE-
CKas CHa JIMH3BI, CKOPOCTh 3JIEK-
TPOMarHWTHBIX BOJH, JJIMHA BOJI-
HBl W dYacToTa cBera, (OpMyIbI
pacdera 3JEKTPHYECKOro COMpO-
THBJICHHS TIPH I10CIIEI0BATEIEHOM
U TIapaJIebHOM COSIUHEHUH TPO-
BOJHHMKOB): Ha OCHOBE aHajau3a
YCIIOBHUS 3aJja4M 3aIUCBIBaTh KpaT-
KO€ YCIIOBHE, BBHIICIATH (HU3HUe-
CKHE BEITMYMHBI, 3aKOHBI 1 (opMy-
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* JInnssl. @okycHOE paccTOsTHHE
Y ONTHYECKAs! CUJIa JIMH3BL.

* Nzo0pakeHue mnpeaMera B
3epKalie U JIMH3e.

* Onmuueckue npudopbi.

* ['ma3 xax onruyeckas cuctema.
« Jlucniepcus cBerta.

» Unmepgepenyust u ougpaxyus
ceema.

JIBI, HeO6XOJII/IMI>Ie g €€ pemie-
HUA, IPOBOAUTDL PACYCTHI U OLCHU-
BaTb PCAJIbHOCTb  IMOJTYYCHHOI'O
3HAYCHUA (I)I/ISI/I‘IBCKOI\/‘I BCIIMYMHBI.

KBanrtoBbie
SAABJICHUS

* CTpoeHue aToMOB.

» [ltanerapHast MOZIE€Ib aTOMA.
» KBaHTOBBII Xapakrep Morio-
IIEHUS ¥ UCITYCKaHHs CBETa
aTOMaMHu.

* JIuHeN4aThIe CIIEKTPBI

* OnbiThl Pezepdopna.

* CoctaB aromHOro sipa. [Ipo-
TOH, HEUTPOH U 3JIEKTPOH.

* 3aK0oH DUHINTEHHA O MPOIOp-
LHOHAJIBHOCTH Macchl ¥ SHEP-
THH.

* Hegexm macc u snepaust ce:3u
amomHbix s0ep.

* PagnoaktuBHocTb. [lepuon
TOTypacnajia.

* Anba-u3nydeHue.

[ paCHO3HaBaTb KBAHTOBBIC SBJIC-
HHUS U OOBSICHATH HAa OCHOBE HMe-
JOIIIUXCSl 3HAHUM OCHOBHBIE CBOM-
CTBa WIM YCIOBUSA TPOTEKAHUSI
9TUX SBJICHUW: €CTECTBCHHAs U
HCKYCCTBEHHAsl PaJNOAaKTHBHOCTE,
o-, p- 1 y-u3nydeHHs, BOSHUKHOBE-
HHUE JIMHEHYaTOro CIieKTpa M3iryde-
HHUS aTOMa,

® ONHCHIBATH W3Y4EHHBIE KBAHTO-
BbIC SIBIICHUS, UCTIONB3Yys (U3Uue-
CKHE BEJIUYHHBI. MacCOBOC YHCIIO,
3apsAIOBOE YHCIO, TEPUOI IMOTy-
pacmama, »Heprus (OTOHOB;, MpH
OIMMCAaHWN TIPABWIBHO TPAKTOBATh
(m3ndecKkuii CMBICT  WCTIONB3Ye-
MBIX BEJIWYUH, UX O0O3HAYEHHS H

® UCNOTBL308AMbL  NOTY-
YeHHble 3HAHUA 8 No8Ce-
OHEeBHOU JICU3HU Npu 00-
pawenuu ¢ npubopamu u
MeXHUYeCKUMu  yCmpoti-
cmeamu  (Cuemuux UOHU-
SUpYrOwux vacmuy, 003u-
Memp), OAA COXpaHeHus
300p08bsL U COOMOOEHUs
HOPM 9KONOSUYEeCKO20 NO-
6edenuss 8 OKpydcarouel
cpeoe,

® COOMHOCUNMb  IHEPSUIO
CBA3U AMOMHBIX Adep ¢
Odeghexmom maccol;

® npueooumsv  npumepsl
BIUAHUSL  PAOUOAKMUBHDIX
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» bema-uznyuenue.

* 'aMMa-u3IydyeHue.

* SlnepHble peakuuu.

* Ncrounuku sHepruu ComnHia u
3Be3]1.

* SlnepHas sHepreTuka.

* DKon02uyeckue npodiemol
pabomuvl aMOMHBIX INEKMPO-
cmanyuil.

* Jlozumerpusl.

* Brusnue paouoakmueHuvix u3-
JIYYeHUll HA HCUBble OP2AHUSMBL.

€MHUIIBI W3MEPEHUs; HaXOIUTh
(hopMynBI, CBSI3BIBAIOIIME JNAHHYIO
(u3MUECKYIO BEIIMUUHY C IPYTUMH
BEIMYMHAMU, BBIUUCIIATh 3HAUEHUE
(u3MUeCKOii BETUUNHEI,

® aHaNMM3MPOBAaTh KBAHTOBBIE SB-
JICHWsI, WCHONB3Ys (QHU3MYECKue
3aKOHBI M TOCTYJNAThl: 3aKOH CO-
XpaHEHUs! PHEPruH, 3aKOH COXpa-

HCHUA  DJICKTPUYCCKOro 3apsia,
3aKOH COXpPaHCHUA MacCoOBOIr'o
qynciia, 3aKOHOMEPHOCTHU U3JIyUC-

HUSl ¥ TIOTJIOIICHHS CBETa aTOMOM,
IpU 3TOM PAa3IUYaTh CIOBECHYIO
(hopMyIHpOBKY 3aKOHa M €ro Ma-
TeMaTHYeCKOe BBIpaKEHHE;

® pa3nMyaTh OCHOBHBIC MPHU3HAKH
TUTaHEeTapHOI MOJENH aToMa, HyK-
JIOHHOM MOJEIN aTOMHOTO SI/Ipa;

® TPHBOAWUTH MPHUMEPHI HPOSBIIE-
HUS B TPUPONE W TIPAKTUIECKOTO
WCIIONIB30BaHMs PaJOaKTHBHOCTH,
SIEPHBIX W TEPMOSICPHBIX peak-
LUH, CIIEKTPAJIbHOI'O aHAJIM3a.

UBTYYEHUIl HA JICUsble Op-
2AHUBMBI, noHUMamy
npunyun Oeticmeust 003u-
Mempa u pazuyams ycio-
8USL €20 UCNONL30BAHUSL,

® NOHUMamMb IKOAO2UUe-
cKkue npobnemvl, 8O3HUKA-
owue npu UCHONb308AHUU
AMOMHBIX  INEKMPOCMAH-
yui, u nymu peuleHus
omux npobnem, nepcnex-
muebl UCNONb306AHUS
VAPABIAEMO20 mepmo-
A0epHO20 cUHmMesd.

JJIeMeHTBI
ACTPOHOMHH

* ['eolieHTpUUECKast U Teno-
LIEHTpUYECKAsA CUCTEMBI MUPA.

® YVYKas3plBaTb Ha3BaHWUA IUIAHET
ConHeuHoM CHUCTCMBbI; PA3JINYaTb

® yKaszvleamosp 061/{41/!8
ceolicmea u OmauYUs nid-
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(Ctpoenue u
SBOJTIOLUS
BcenenHnoit)

» dusnyeckas npupoaa Hebec-
HbIX Ten COTHEYHOM CHCTEMBI.

* [Ipoucxoxxaenne ComHeuHoH
CHCTEMBL.

» dusuueckas npuponaa ConHia
U 3BE3]I.

» Ctpoenue Beenennoit.

* DBomonus BeeneHHOM.

» ['unore3a bonbiioro B3peIBa.

OCHOBHBI€ TIPU3HAKU CYTOYHOIO
BpallleHus. 3Be3JHOro Heba, IBHU-
skerus Jlynel, ConmHIla U IJIaHeT
OTHOCHTEIILHO 3BE3];

e T[OHMMAaTh pAa3NUYUsi  MEXAY
TeJIMOLIEHTPUYECKONH U TeOLeHTpU-
YEeCcKOH cuCTeMaMU MHpa.

Hem 3eMHOU Zpynnuvl U
NJIAHem-2UCAHMO8,; MAIbIX
men ConHeuHotl cucmembl
U OONLUUX NIAHEM, NOTb-
306aMbCsl KAPMOIL 36e30-
HO20 Heba npu Habooe-
HUSX 36€30H020 Heba,

®  pazIuuamv OCHOBHbIC
Xapakmepucmuku 36e30
(pasmep, yeem, memnepa-
mypa) cCOomHoCcums ysem
38€30bl C ee meMnepamy-
poti;

® pasnuyams 2UNomesvl 0
npoucxoxcoenuu Conneu-
HOUL cucmemai.

B Tabmuie BolaeneHa KypCUBOM IPYIIIIA PE3yIbTaTOB, OTHOCSIINXCS K ONOKY « BBINYCKHUK MOTYYHT BO3MOK-
HOCTb HAYYHTBCS».
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VYuntens ¢usuky npu pa3padborke pabodux HMporpaMm IOJKHEI PYKO-
BOJICTBOBAaThCA cTaThell 9 «OOpa3oBarenbHbIE HpOrpaMMbD», cTaTbheil 32
«KomrereH1ys 1 OTBETCTBEHHOCTh 00pPa30BATENIFHOTO YUPESKACHHUS» 3aKOHA
P® «O6 obpazoBaHum».

PabGouas mporpaMma SIBISIETCS COCTABHBIM 3JIEMEHTOM COZEPKaTEIbHO-
ro pazzaena OOII oOpa3oBaTeNbHON OpraHU3aIlUK, U COTJIACHO HopMaM 1.1 u.1
c1.48 denepanpHOTO 3aKoHa OT 29.12.2012 Ne273-®3 (pen. ot 03.07.2016, ¢
n3M. ot 19.12.2016) «O6 obpazoBanuu B Poccuiickoit Penepanmmy» (¢ u3M.
JIOI.) TEJarorHYecKue PaOOTHHKH OO0sI3aHBI «OCYIIECTBISITh CBOK JESATEIIb-
HOCTh Ha BBICOKOM NpPO()ECCHOHAILHOM YPOBHE, 00ECHEeYMBATh B IIOJHOM
o0beMe peann3alyio IpernoaBaeMbIX yUeOHBIX MpeaMeTa, Kypca, JUCIHILTH-
HBI (MOJYJIsl) B COOTBETCTBHH C YTBEPKIIEHHOW paboyei mporpaMMoin.

TpeboBanust npeabssisitores PI'OC OO Kk CTpyKType MporpaMm OT-
JIEIbHBIX ydeOHbIXx mpeameroB (m.18.2.2 ®Ir'OC 000, n.18.2.2 ®IrocC
CIDOO0).

OOpamiaeM BHHMaHHWE Ha W3MEHEHHWE TPEeOOBaHMN K pabouuM Mpo-
rpammam yueOHbIX npeameroB B GI'OC OO0 nHa ocHoBaHMU mpukaza Nel577
ot 31 nexadps 2015 r. MunoOpHayku Poccun: «18.2.2. Paboune nporpamMMel
y4eOHBIX NIPEeIMETOB, KypcoB, B T.4. BHEYPOUHOH NEATEIBHOCTH, IOJDKHBI
o0ecreunBaTh JOCTIKEHHE IUIAHUPYEMBIX PE3YAbTaTOB OCBOCHUS OCHOBHOM
00pa30BaTeNIbHON MPOrpaMMBbl OCHOBHOTO O0IIIEro 00pa3oBaHusL.

Paboune mporpaMmsbl y4eOHBIX MIPEAMETOB, KYPCOB, B T.4. BHEYPOUHOU
JeATENbHOCTH, Pa3padaThIBAlOTCS HA OCHOBE TPeOOBaHMH K pe3ylbTaTaM
OCBOCHHUSI OCHOBHOW 00pa30oBaTeNbHOM MPOrpaMMbl OCHOBHOT'O 001ero odpa-
30BaHMS C Y4ETOM IPOTrpaMM, BKIIOUEHHBIX B €€ CTPYKTYDY.

Paboune mporpaMmbl y4eOHBIX NPEAMETOB, KypCOB JOJKHBI COZEp-
KAaTh:

1. Tlmanupyemble pe3ynbTaThl OCBOSHUS YIEOHOI0 IIpeaAMeTa, Kypea.

2. ConeprxaHue y4eOHOTO TpeIMeTa, Kypca.

3. Temarmyeckoe IIIAHUPOBAHUE C yKAa3aHHEM KOJINYECTBA 4acoB, OT-
BOJIMMBIX Ha OCBOCHHE Ka)XKIOH TEMBI».

Ipu paspabomxke pabouetl npoecpammuvl pekomMeHOyemM OnUpamuvcs Ha ciie-

dyrougee memoouteckoe obecneyernue @I'OC O0O0:

1. ®ynmameHTanpHOE AAPO COAEpXAHMS 00IIero odpa3oBaHUs / TOI
pen. B.B. Kosnosa, A. M. KormakoBa. — M.: [Ipocsemenne, 2009. — 59 c.

2. Tlpuka3 MunucrepctBa obpasosanus P® ot 05.03.2004 r. Ne 1089
«O6 yrBepxkaeHnu (perepanbHOr0 KOMIIOHEHTa TOCYINapCTBEHHBIX 00pa3oBa-
TENBHBIX CTAHAAPTOB HAYAJIBHOI'O OOLIEr0, OCHOBHOTO OOIIEro M CPeaHEero
(monHOT0) 0011IET0 00pa30BaHMs, C N3MEHEHUSIMH U JIOTIOJTHCHUSIMH.

27



3. Ilpukxa3z MunucrepctBa obpasoBanusi u Hayku PO or 17.12.2010.
Nel897 «O0 yrBepkaeHun (eneparbHOr0 TOCYIapCTBEHHOTO 00pa30BaTelNb-
HOT'O CTaHIapTa OCHOBHOT'O 0O0IIEro 00pa3oBaHUs».

4. Tlucemo JlemapTaMeHTa TOCyJapCTBEHHOH IOJMTHUKH B 00pa3oBa-
HUM MuHHCcTepcTBa oOpasoBanus u Haykun P® ot 07.07.2005r. Ne 03-1263
«O TpUMepHBIX MporpaMMmax Ho y4eOHBIM IpeaMeTaM (exepanabHOro 6asmc-
HOT'O y4eOHOr o ITaHay.

5. Ilpuka3z MunucrepcrBa obpasoBanusi u Hayku Poccuiickoii ®ene-
paumu ot 31.03.2014 1. Ne 253 «OG6 yrBepkaeHuH (henepaabHOro MepedHs
y4eOHUKOB, PEKOMEHIYEMBIX K HCIOJB30BAHUIO MPU peai3alnui UMEIOIINX
TOCYIapCTBEHHYIO aKKpEIUTAaIMI0 00pa3oBaTelIbHBIX MPOTrpaMM HayajabHOTO
00111ero, OCHOBHOT'O 00IIIEro, CPeTHEr0 OOIIEr0 00pa3oBaHUD).

6. IlocranoBnenune denepanabHON CIYKOBI 110 HAI30pPYy B CBETE 3alllM-
ThI TIPAB MOTpeOUTENEH K Onaromony4us 4enoBeka, [ TaBHOro rocyaapcTBeH-
Horo canurapHoro Bpada P® or 29.12.2010 r. Ne189 «O0 yrBepxnennu Can-
[MuH 2.4.2.2821-10 «CaHUTapHO-3MHIISMHOIOTHYECKAE TPEOOBAHHS K YCIIO-
BUSIM U OpraHHM3allii OOy4eHHUs B 0OLIE00pa30BaTENIbHBIX YUPEKICHHAX)», C
U3MCHCHUSMMU.

7. IMTucemo MunucrepcrBa obpazoBanus u Hayku PO ot 01.04.2005 r.
Ne 03-417 «O mnepeyne y4eOHOrO W KOMIIBIOTEPHOTO OOOPYIOBaHMS st
OCHAIIIeHUsI 00111e00pa30BaATENbHBIX YUPEKICHUNY .

8. Pexomenmanum MununcrepctBa oOpa3oBaHuss W Hayku PdD ot
24.11.2011r. Ne MJI-552/03 «O6 ocHarieHun 001e00pa30BaTeIbHBIX Yyupe-
KJIeHUH yueOHBIM U y4eOHO-1a00paTOPHBIM 000pyIOBAaHUEM).

9. Konuenmus nyXOBHO-HPaBCTBEHHOTO Pa3BUTHSA U BOCIIMTAHUS JIHMY-
HOCTH rpaxknanuHa Poccun: yueOnoe uznanue / A 5. Jlanmirok, A.M. Konna-
koB, B.A. TumkoB. — M.: IIpocsemenue, 2010. — 24 c.

10. IlpumepHBIe OCHOBHBEIE 00pa30BaTeNIbHBIE IPOrpaMMbl HAYaJIEHOTO
obmrero oOpazoBaHUA M OCHOBHOTO 00IIEro oOpa3oBaHMs, BHECEHHBIE B pe-
ecTp 00pa30BaTeNbHBIX MPOrpamMM, ONOOpEHHbIE (enepanbHbIM yIeOHO-
METOAWIECKIM OOBEIMHEHUEM IO 00IIeMy oOpa3oBaHUIO (IPOTOKOT OT & am-
pexnst 20151, Ne 1/5). http://fgosreestr.ru/;

11. ®opmupoBaHUE YHUBEPCAIBHBIX YYE€OHBIX NEHCTBHI B OCHOBHOH
LIKOJIE: OT JieHcTBUs K MbIcin. CucteMa 3aianuii: mocobue aus yuurens / AT
Acmomnos, I'.B. Bypmcackas, 1. A. Bonmomapckas u nmp.; mon pen. A.I'. Acmo-
moBa. — M.: Ilpocemenue, 2010. — 159 c.

Konn4ecTBO MpOBOTUMEIX KOHTPOJBHBIX pabOT IODKHO COOTBET-
CTBOBAaTh YMCITY NPEJICTaBICHHBIX B paboyeil mporpaMMme yauTens.
Pexomenoyemvle memoouueckue nocoous:

- Owmsuka. 7-8 xmaccel. [IpoMexyrodHas aTTecTalust M TEKYIIHH
KOHTpOJb. TecThl, KOHTPOJIbHBIE pabOTHI M TUAAKTHUECKHE MaTepHaibl: yaeo-
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HO-MeToan4ecKoe mocobue / nox pen. JLM. Monacteipckoro. — PoctoB H/J1:
Jlernon, 2012. (IlpomexxyTOdHas aTTECTAIHA)

- ®usuka. [lnanupyemsle pe3yapTatel. Cucrema 3amaHuil. 7-9 xiac-
CBI: TTOCOOME JUIsl yuuTenel o0meodpa3oBaTebHbIX opranuzanuii / [A.A. Pa-
neesa, [.I'. Huxudopos, M.IO. Jlemunora, B.A. Opnos]; ox pen. I'.C. Kosa-
néroi, O.B. Jlorunopoii. — M.: IIpoceemenue, 2014. — 160 c¢. (Paboraem mo
HOBBIM CTaHIapTaM).

[Ipn w3ydenun Qu3MKM B OCHOBHOW IIKOJIE HE3aBHCHMO OT BBIOOpa
y4eOHHUKOB 00sI3aTENIbHBIMH SIBJISIFOTCS] TPEOOBaHMS K BBITIOJIHEHUIO TIPAKTHY e-
CKOW yacTH mporpammsbl. Uucino nabopaTtopHbIX paboT 3a Bech y4eOHBIA rof
JIOJDKHO COOTBETCTBOBaTh NMPUMEPHOH (aBTOPCKOM) MporpamMme, Ha OCHOBE
KOTOpOH YYHTENh COCTABIISIET CBOIO pabOYyIO MIPOrpaMMy C YUETOM HaJIMUUs B
KabuHeTe He0OXOJMMOT0 000y JOBaAHMS.

[Ipumepnvie memvi 1A6OPAMOPHBIX U NPAKMUYECKUX PAOOM

Jlabopamopnule pabomul (HE3aBUCUMO OT TEMAaTHYECKOH TPUHAIIIEK-
HOCTH) JIEJISATCS Ha CIEIYIOIINE THITbL:

1. IlpoBenenue NpsIMbIX U3MeEpEHUI (PU3NUECKUX BEIUYHH.

N3mepenue pa3MepoB Te.

W3mepenne pa3MepoB MabIX Tell.

M3mepeHue maccsl Tena.

Uzmepenne obObema tena.

H3mepenue cunsl.

W3mepenne BpeMeHH Tpoliecca, Mepruoia KoneOaHuid.
H3mepenue TemnepaTypsl.

V3mepeHue naBieHHs BO3yXa B OaIOHE IO HOPLIHEM.
W3mepeHne cuiibl TOKa U €ro peryIupoBaHHUe.
M3mepeHue HanpsKeHUs..

W3mepeHue yriioB najieHus! U MPeIOMIICHHUS.
W3mepenne GpoxycHOTo pacCTOSIHUS JIMH3BI.
W3mepenne paanoakTuBHOTO (hoHa.

2. Pacder mo moiry4eHHBIM pe3yNbTaTaM NPSMbBIX H3MEPeHUH 3aBHCHU-
MOT0 OT HUX Iapamerpa (KOCBEHHBIE H3MEPEHHS).

e l3mepeHue IOTHOCTH BELIECTBA TBEPAOTO TENA.

e Ompenenenne kodhunreHTa TpeHUS CKOIBKECHUS.

e OmnpenencHne KECTKOCTH NP YK HHBI.

e OrmpeneneHre BBHITAIKABAIONICH CHIIBI, JCUCTBYIOIIEH Ha IOTPY-
KEHHOE B XHUIKOCTB TEIO.

OmnpeneneHrne MOMEHTA CHIIBL.
e l3mepeHne CKOPOCTH paBHOMEPHOI'O ABI)KEHHSI.
e l3mepeHue cpenHel CKOPOCTH IBHKEHUS.
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3.

YpOBHE)

SIBJICHUH.

W3mepenne ycKOpeHHs1 paBHOYCKOPEHHOT'O JIBFKEHUSL.

Omnpenenenue pabOTH 1 MOIITHOCTH.

OmnpeneneHue 4acToThl KOJIeOaHUH Tpy3a Ha MPYKUHE U HUTH.

OmnpeneneHne OTHOCUTENBEHON BIQXKHOCTH.

OmnpeneneHne KOITUYECTBA TEIUTOTHI.

Omnpenenenye yneiabHON TEMTOEMKOCTH.

Wzmepenne paboTHl ¥ MOIIHOCTH 3JIEKTPUIECKOTO TOKA.

W3mepeHune conpoTUBIICHHSI.

OnpeneseHne ONTHYECKOH CHIIBI JIMH3BI.

HccnenoBanre 3aBUCHMOCTH BBITAJIKUBAIOLIEH CHIIBI OT 00beMa Io-

TPYKEHHOH 4acTH OT IUIOTHOCTH KHIKOCTH, €€ HE3aBHCHMOCTH OT

TUIOTHOCTH M Macchl Telna.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHST OT XapaKTepa MoBEepXHO-

CTH, €€ HE3aBUCUMOCTH OT TUIOIIA/IH.

HabnroneHne sBJIGHMI M MOCTaHOBKA ONBITOB (Ha KaueCTBEHHOM
1o OOHapyXeHUIo (PakTOpOB, BIMSIONIMX Ha MPOTEKaHWE IaHHBIX

HaGumronienue 3aBUCHMMOCTH Teprojia KolebaHui rpy3a Ha HUTH OT
JUIUHBI U HE3aBUCUMOCTHU OT MacCCBhI.

HaGmronienue 3aBMCMMOCTH NIepHo/ia KoJieOaHHUi rpy3a Ha MPYXHHE
OT MAacChl U )KECTKOCTH.

Habnronenue 3aBUCMMOCTH JlaBieHHs Ta3a 0T 00beMa U TeMIepaTy-
PBL

HabGnronenne 3aBHCHMOCTH TEMIIEPATypbl OCTHIBAIOIIEH BOABI OT
BpPEMEHH.

HccnenoBanue sBIEHUS B3aUMOASHCTBUS KaTyIIKH C TOKOM M Mar-
HUTA.

HccnenoBanne sIBICHUS 3IEKTPOMAarHUTHONW MHAYKIIUH.
HaOGmtonenue siBneHus OTpaXXEHUs U IPETOMIICHUS CBETA.
HaOGmtonenue siBlneHUs AUCIEPCHH.

OOHapyXeHHE 3aBHCHMOCTH CONPOTHBIICHHS NPOBOJHHKA OT €ro
MapaMeTPOB U BELIECTBA.

HccnenoBanne 3aBHCIMOCTH Beca Tea B JKHIKOCTH OT 00beMa IMo-
TPY’>KCHHOM YacTH.

HccnenoBanne 3aBUCHMOCTH OJHOW (DM3UYECKOW BEIWYHHBI OT
JpYroil ¢ MpeAcTaBICHUEM PE3YIbTATOB B BUIE rpaduka WM Tabd-
JIULIBL.

HccnenoBanne 3aBUCHMOCTH Macchl OT 00beMa.

HccnenoBanue 3aBUCMOCTH IyTH OT BPEMEHU IIPH PaBHOYCKOPEH-
HOM JIBI)KEHHH 0€3 Ha4yaJIbHON CKOPOCTH.
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4

HccnenoBanre 3aBHCUMOCTH CKOPOCTH OT BPEMEHHM M IIYyTH HpPH
PaBHOYCKOPEHHOM JIBHIKECHUH.

HccnenoBanre 3aBUCHMOCTH CHIIBI TPEHUS OT CHJIBI IABJICHUSL.
HUccnenoBanne 3aBUCUMOCTH e(hOpMAaIIUy MIPYKHHBI OT CHIIBI.
HccnenoBanre 3aBUCHMOCTH TIEpHO/ia KOIeOaHUi rpy3a Ha HUTH OT
JUTUHEL.

HccnenoBanue 3aBUCHMOCTH Iepuofa KoneOaHui rpys3a Ha Ipy-
JKHMHE OT )KECTKOCTH M MacChl.

HccnenoBanre 3aBHCUMOCTH CHJIBI TOKa 4Yepe3 IPOBOAHUK OT
HaIpsHKEHUsL.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa 4Yepe3 JIAMIIOYKY OT
HaIpsHKEHUsL.

HccnenoBanue 3aBUCUMOCTH YIJIA NIPEIOMIICHUS OT yIJla MaJeHHUs.

. MccnenoBanue 3aBUCMMOCTH OJJHOH (PU3MYECKOW BEIMYHMHBI OT JIpY-

TOii C MPEe/ICTaBJICHUEM PE3YJIbTATOB B BHJE IpadrKa WM TaOJIUIIbI.

5. TIpoBepka 3a1aHHBIX MpPEANOIOKEHNH (TIpsIMble n3MepeHus: Gusnde-
CKHUX BEJIMYMH U CpPaBHEHHUE 33/IaHHBIX COOTHOIICHHH Mexy HumHu). [IpoBep-
Ka THUIIOTE3.

[IpoBepka rumoTe3sl O JHUHEHHON 3aBHCHMOCTH JJIMHBI CTOJOMKA
XKHUAKOCTH B TpyOKe OT TeMIepaTyphl.

IIpoBepka rumores3bl O MPSAMON IPOMOPIMOHATBHOCTH CKOPOCTH
IPU PaBHOYCKOPEHHOM JIBMXEHUH IPONHIEHHOMY ITYTH.

[IpoBepka rumnoressl: NpH MOCIEI0BATEIBHO BKIFOUCHHBIX JIAMIIOY-
KU ¥ TIPOBOJIHUKA WM IBYX TIPOBOJHUKOB HAIPSHKEHUS CKIIAIbIBAThH
HeNb3s (MOXKHO).

IIpoBepka mpaBuiIa CIOXKEHUsI TOKOB Ha JIBYX MapauleNIbHO BKIIO-
YEHHBIX PE3UCTOPOB.

3HAaKOMCTBO C TEXHHYECKUMH YCTPOHCTBAMH M HMX KOHCTPYHpPOBa-
HHE.

KoncTpynpoBanue HaKIOHHOW IUIOCKOCTH C 3a/laHHBIM 3HA4Y€HHEM
KIIA.

KoncTpynposanue apeomerpa 1 HCHBITAHUE €ETO PAOOTHI.

COopka >MeKTPUIECKOH IETH 1 H3MEPEHHNE CHIIBI TOKA B €€ Pa3iind-
HBIX y9acTKax.

COopka 3JeKTpOMarHnuTa U UCTIBITAHUE €TI0 ICHCTBHS.

W3ydenne »neKTPHUUECKOTr0 ABHTATENS MOCTOSHHOIO TOKa (Ha MO-
JIeTTH ).

KoncTpynpoBaHue 3eKTpOABHTATENS.

KoncTpynpoBanue Moaenn Teaeckorna.
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e KoHCTpynpoBaHHe MOJAENH JIOAKH C 3aJaHHOW TPY30MOIbEMHO-
CTBIO.

e OreHKa CBOEro 3peHus U ogodop OYKOB.

¢ KoHcTpynpoBaHue NpocTeiIero renepaTopa.

e l3ydeHue CBOMCTB M300pa)KEHUS B JIMH3AX.

JIrobast pabodas mporpamma JOJDKHAa NPERyCMaTpUBATh BBINOJIHEHUE
nabopaTopHBIX paboT BceX yKa3aHHBIX THIOB. BbIOOp TemaTwku m yucia pa-
00T Ka)XJI0r0 THIIA 3aBUCUT OT ocoOeHHOCTel paboueii mporpammel 1 YMK.

K pabounmM yueOHBIM mporpamMmam MOTYT NPUKIAJBIBATBECS U APYTUe
JIOKyMEHTBI, KOTOPbIE HEOOXOAMMBI YYHUTEINIO Ul MOJHOLEHHOro U 3¢ddek-
THUBHOTO OCYIIECTBIICHUsI 00pa30BaTeNbHOro mpouecca. Jlnbo ucnons3yorcs
nporpamMmbl aBTopoB YMK, ux Hanmmure MOXXHO IOCMOTPETh Ha CaiTax COOT-
BETCTBYIOUINX WU3/IaTENbCTB.

Baxnetimeit cocraBHoit yacteo ®I'OC OOO siBnsitoTest TpeOOBaHUS K
pe3ynbTaTaM OCBOEHHsI OCHOBHBIX 00pa30BaTelbHBIX MPOrpamMM (JIMYHOCT-
HBIM, METAIPEIMETHBIM, MPEJMETHBIM) U CUCTEME OlleHnBaHus1. TpeOoBaHuUS K
pesyabTaTaM 00pa30oBaHMs AT Ha [Ba THIA: TpeOOBaHUS K pe3yabTaTaM, He
noayIC)Kalum (bOpMaJ'II/ISOBaHHOMy UTOI'OBOMY KOHTPOJIFO W aTTeCTaluv, U
TpeOOBaHMS K pe3y/bTaTaM, MOAJIEKAIIUM IPOBEPKE M aTTECTALUH.

[Tnanupyemble pe3ysIbTaThl OCBOSHHS Y4EOHBIX IPOrpaMM IPHBOASATCS
B Onokax «BbinmyckHUK HayduTcs» (0a30Bbli) U «BBINYCKHHMK MOIYYHT BO3-
MOXXHOCTh HAyYHUTHCS» (TOBBIIEHHBIN) K KaXKIOMY pa3feny ydeOHOH mpo-
rpamMMbl. JIOCTHKEHHE IUTAaHUPYEMBIX pE3YJIbTaTOB, OTHECEHHBIX K OJIOKY
«BBIITyCKHUK Hay4IHUTCs», BBIHOCSITCS HAa MTOTOBYIO OLIEHKY, KOTOpas MOXET
OCYIIECTBIIATHCS KaK B X0oAe 00yd4eHHs (C IMOMOIIBI0 HAKOIUICHHOH OLEHKH
WY OPT(OIMO TOCTIKEHHH), TaK U B KOHIIE 00YUeHUs, B TOM 4ucie B Gpopme
TOCYIapCTBEHHOW HTOTOBOW aTTECTallU. Y CIEIIHOE BBIOJIHEHHE OOydaro-
IIUMHUCS 3aJaHUi 0a30BOr0 YPOBHS CIIYXKHT €IMHCTBEHHBIM OCHOBAHHEM BO3-
MOXHOCTH TEpEeXofa Ha CIEAYIOIIyI0 CTyleHb oOydeHus. B Omokax «BsI-
ITyCKHUK TOJIYYUT BO3MOXXHOCTh HAyYWTHCS IPHBOAATCS IUTAaHHPYEMBIE pe-
3yIbTATHl, XapaKTEPHU3YIOIIIE CUCTEMY yIEOHBIX ACHCTBUII B OTHOIICHUH 3Ha-
HUH, yMEHUH, HABBIKOB, PACIIMPSIOLUINX U YITyOJSIONINX TIOHUMaHNE OTIOPHO-
ro y4eGHOro Marepuaia WiIN BBICTYNAIOMNX KaK MPOIEIEBTUKA ISl AaIbHEH-
IIEro M3y4eHHs JaHHoro npeamera. OneHKa JOCTHKEHHS 3THX IIenel Benercs
MIPEIMYIIIECTBEHHO B XOJ€ MPOLEAYp, AOMYCKAIONNX MPEIOCTaBICHNE M HC-
TIOJTb30BAHNE HCKITIOYUTENFHO HETEepCOHN(HUIMPOBaHHON mHpopmarmu. He-
BBINOJTHEHNE 00YJaIOMuMXcsl 3aJaHUH, ¢ TIOMOIIBI0 KOTOPBIX BEAETCS OIEHKa
JOCTI)KEHHA IUTAaHWPYEMBIX PE3ybTaTOB JAHHOTO OJOKa, HE SBISIETCS IIpe-
MITCTBHEM JUUISI [IEPEX0/ia Ha CIIEAYIONIYIO CTYIIEHb O0yJeHHS.

[TonHOTa UTOrOBO ONIEHKH ITAHUPYEMBIX PE3YJIBTATOB 00ECIIEUHBaCT-
cs IByMS TIPOLIEyPaMH:
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1) ¢opMupoBaHHEM HAKOIUICHHOH OLICHKH, CKIIaIbIBArOLICiiCS M3 Te-
KYLIUX 1 TEMAaTHYECKUX YUSOHBIX JOCTIKCHU;

2) nIeMOHCTpalMeil HHTErpabHOrO Pe3y/IbTaTa H3y4eHHs Kypca B X0JIe
BBINOJHEHHUSI MTOTOBOM Pa0OTHL. DTO TO3BONSET TAaKXKE OLECHUTH JHHAMHKY
00pa30BaTENBHBIX JTOCTIXEHUH 00yJarONIUXCS.

OueHKa JTOCTIDKEHUS TUIAHUPYEMBIX PE3YJIbTaTOB B pPaMKax HAKOIHU-
TEJIFHOM CHCTEMBI MOXET OCYLIECTBIISITHCS MO Pe3yJbTaTaM BBIIOJHEHUS 3a-
JAaHUA Ha ypoOKax, IO pe3yJbTaTaM BBINOIHEHUS CaMOCTOSTENBHBIX TBOpYE-
CKHUX paboT M JOMaIIHUX 33 JaHUMH.

3amaHus Ui UTOTOBOM OLIEHKH JIOJDKHBI BKITFOUATh:

1) Ttekct 3amaHus;

2) onucaHue MPaBUIHHO BBITOIHEHHOIO 3a[aHHUS;

3) KpuTepHH AOCTHKEHHS IUIAHUPYEMOro pe3yibTaTta Ha 0a30BOM U
TNIOBBIICHHOM YPOBHE JOCTHXKCHUSA.

HroroBasi paboTa BBINONHIETCSI B KOHIIE M3YYCHUsI Kypca TMpeaMera
«Du3uka BBIITYCKHUKaMHU OCHOBHOH IIKOJIBI U MOXET IMPOBOAUTHECA KaK B
NHCHbMEHHOM, TaK ¥ YCTHOM (opMe (B BUJE NHCbMEHHON MTOrOBOW paboThI),
0 3K3aMEHAIIMOHHBIM Ouiietam, B (hopMe 3aluThl HHAWBUIYAIBHOTO IPOEKTa
U T.J.).

®I'OC 00O npenmnonaraeT KOMIUIEKCHBIH TOAXO/ K OIICHKE pe3ysbTa-
TOB 00pa3oBaHusA (OLEHKA JMYHOCTHBIX, METAPEIMETHBIX U IPEAMETHBIX
pe3yNbTaToOB OCHOBHOTO 00I11ero oopa3zoBanus). HeoOX0oquMMo y4uTHIBATh, YTO
OLICHKA YCIEHIHOCTH OCBOCHHMS COAEPKAHHA OTAEIBHBIX Y4eOHBIX MpeIMeTOB
MPOBOJIUTCS HA OCHOBE CHCTEMHO-IEATENEHOCTHOTO MOAX0Aa (TO €CTh IIPOBe-
psieTcsi CIOCOOHOCTh OOYYAIOIIUXCS K PEIICHUI0 Y4eOHO-NPAKTHYECKUX H
y4eOHO-TI03HABaTENIbHBIX 331a4).

Heo0Gxonumo peanu3oBBIBaTh YPOBHEBBIN IOAXOH K OIpENeTICHHIO
IUITAaHUPYEMBIX Pe3yJIbTaTOB, HHCTPYMEHTAPUS M MPEICTABICHHUIO JAHHBIX 00
UTOrax OOyd4eHHs, ONPENETUTh TCHICHIINH PA3BUTHS CHCTEMbI 00pa30BaHUs.

1.2. TIpenonaBanue npeamera «@u3nka» B coorBercTBuu ¢ ®K 'OC
HopmaTuBHO-IpaBOBOe M HHCTPYKTHBHO-MeTOANYECKOe o0ecneueHue
- ®epepanbHbIi 3aKk0H OT 29 nmexabps 2012 1. Ne 273-03 «O06 obpa-
3oBannu B Poccuiickoit @exepanmmy (C M3MEHEHISIMA U TOTTOTHEHHUSMH ) ;
- 3akon PT or 22.07.2013 Ne68-3PT «O6 obpa3zoBanum» (¢ u3MeHe-
HUSMH);
- Ilpuka3z MunucrepctBa obpazoBanus PO or 05.03.2004 r. Ne1089
«O6 yrBepxkaeHnu (perepanbHOr0 KOMIIOHEHTa TOCYINapCTBEHHBIX 00pa3oBa-
TENBHBIX CTAHAAPTOB HAYAJIBHOIO OOINEro, OCHOBHOI'O OOIIEro M CPeIHETo
(montHOTO0) 06IIEr0 00pa30BaHus (C M3MEHEHUSIMU U IOMOTHEHHUSIMHE);
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- Ilpuka3z MunucrepcrBa obpasoBanusi 1 Hayku Poccuiickoit dene-
pammu ot 31.03. 2014 r. Ne253 «OO6 yrBepxkueHnu (emepaqbHOro MepedHs
Y4eOHHKOB, PEKOMEHAYEMBIX K HCHOJIB30BAHUIO IIPU pean3aliy MMEIOIINX
TOCYIapCTBEHHYIO aKKPEIUTAlUI0 00pa3oBaTENbHBIX MPOTPaMM HadaIbHOTO
00111ero, OCHOBHOT'O OOIIEro, CpeIHero odmero o0pa3oBaHus» (¢ N3MEHEHUsI-
MU U JIOTIOJHEHHUSIMH);

- IMucemo [lemaprameHTta ToCyqapCTBEHHOW IOJIMTHUKH B 00pa3oBa-
HuM Munmcrepcra odpasoBanus M Hayku PD ot 07.07. 2005 1. N03-1263 «O
MIPUMEPHBIX TpOrpaMMax Io y4eOHbIM IpeaMeraM (enepabHOro 0a3uCHOro
y4eOHOr0 IIaHay;

- Konnenmust npoduiibHOro o0y4eHus! Ha CTapllei CTyleHH o0IIero
0o0pa3oBaHus, YTBEPXKICHHAs MNpHKa3oM MHHUCTEpCTBa oOpa3oBanus Pd
Ne2783 ot 18.07.2002 r.;

- TlocranoBnenune denepanabHON CIYKOBI 110 HAI30pPYy B CBETE 3alllM-
ThI TIpaB NOTpeOuTeNeit n Onarononyyus 4enoBeka, [ TaBHOro rocyaapcTBeH-
Horo canurapHoro Bpaya P® or 29.12. 2010 r. Nel89 «OO0 yrBepxkIeHUH
CanlluH 2.4.2.2821-10 «CaHuUTapHO-3MUAEMHOIOIHYECKAE TPEeOOBaHUS K
YCIIOBHSIM M OpraHU3alMu 00Y4eHHs B 00111€00pa30BaTENbHbIX YUPEHKACHHUIK)»
(c I3BMeHEHUSIMN);

- Ilpuka3z MunucrepcrBa odopa3oBanus u Hayku PO ot 04.10. 2010 .
Ne 986 «O6 yrBepxknaeHuu (enepaibHbIX TpeOOBaHUI K 00pa3oBaTelIbHBIM
YUPEXKICHUSM B 4aCTH MHHHMMAJIbHON OCHAIIEHHOCTH Y4eOHOro Ipolecca U
000py/ioBaHusl yUeOHBIX TOMEIICHHI;

- ITucemo MunucrepcrBa obpazoBanus u Hayku PO or 01.04. 2005 .
Ne 03-417 «O mepeuHe y4eOHOrO M KOMIIBIOTEPHOrO OOOPYHOBAaHUS ISt
OCHAIIIeHUsI 00111e00pa30BaATENbHBIX YUPEKICHUI;

- IIucemo «Munucrepcta obpazoBanusa u Hayku PO ot 04.03. 2010
r. Ne 03-413 «O meToguyecKux peKOMEHIALUAX [0 PeaH3allii IEKTHBHBIX
KYPCOB»;

- Pexomenmammu MunmctepcTBa oOpasoBanus n Hayku PO ot 24.11.
2011 r. Ne MI-1552/03 «O0 ocHarieHnu 0011eo0pa3oBaTelibHbIX YUpen IeHUN
y49eOHBIM 1 yueOHO0-1a00paTOpHEIM 000PYIOBaHUEM.

H3yyenue ¢puU3MKHN HA CTYIIEeHH OCHOBHOT0 00111ero 00pa3oBaHus
HANpPAaBJIeHO HA JOCTHKEHHUeE CJIeyIOLINX Heeii:

- OCBOGHHE 3HAHMH O MEXaHWYECKHUX, TETUIOBBIX, JIEKTPOMArHUTHBIX
1 KBAaHTOBBIX SIBJICHMSIX; BENMYMHAX, XaPAKTEPU3YIOMMX 3TH SBICHUS; 3aKO-
HaX, KOTOPHIM OHM IOJYMHSAIOTCS; METOAAX HAYYHOTO TO3HAHWS MPHPOABI U
(hopMHupOBaHKE HA ITOW OCHOBE MPENICTABICHINA 0 (PH3MUeCcKOil KapTHHE MUPA;

- OBJAJICHWE YMEHWSMH MPOBOANTH HAOIIONCHUS MPUPOIHBIX SIBIIE-
HUH, ONMUCHIBaTh W 0000IIATh pe3yibTaThl HAOMIOAEHHUH, MCIIONB30BaTh MPO-
CTBIE M3MEPHUTENbHBIE TMPHOOPHI I M3YUeHHsT (PU3NYECKUX SBICHUI; Mpen-
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CTaBJIATH PE3YJIbTAThl HAOIOACHHUIT HITM U3MEPEHHUIT C IIOMOLIBIO TabJIHIL, Tpa-
(HKOB ¥ BBUIBISITH HAa 3TOM OCHOBE SMIIMPUYCSCKUE 3aBHCHMOCTH; NPHUMEHSTh
MOJTyYEeHHBIC 3HAHUS JUIsl OOBSICHEHHS Pa3HOOOPa3HBIX MPHPOIHBIX SIBICHUN U
MPOIIECCOB, MPUHIMIIOB ACHCTBHS BaKHEHIIMX TEXHUYCCKUX YCTPOMCTB, IS
pelnieHns pU3NYECKUX 3a1ad;

- pa3BHTHE MO3HABATENHHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX H TBOP-
YECKHX CHOCOOHOCTEH, CAMOCTOSITEIFHOCTH B TPHOOPETEHUH HOBBIX 3HAHHI,
NP pEelICHUH (PU3NYESCKUX 3a]a4 U BBITIOTHEHUH IKCIIEPUMEHTAIBHBIX HCCIIe-
JIOBaHHH C HCIOIb30BAHHEM HH(POPMAIMOHHBIX TEXHOIOTHIA;

- BOCIHUTaHHWE YOEKJICHHOCTH B BO3MOXXHOCTH TO3HAHUS 3aKOHOB
MPUPOJIBI, B HEOOXOAUMOCTH Pa3yMHOI'0 HCIIOIB30BAHMUS JJOCTHIKCHHUI HAYKH U
TEXHOJIOTHH JJIS AANbHEHIIEro pa3BUTHS YeTIOBEYECKOro 00IECTBa, YBAXKEHHS
K TBOPIIAM HAYKH W TEXHHKH, OTHOIICHHUS K (H3MKE KaK K DJIEMEHTY obIieue-
JIOBEYECKOH KYNbTYPHI;

- IPUMEHEHUE IOJYYEHHBIX 3HAHUWA U YMEHUH Ul pELIeHUs IIPaKTU-
YeCKUX 3a/1a4 MOBCCAHEBHOM KU3HHU, obecneueHus 6e30MacHOCTH CBOEH JKH3-
HH, PAIHOHAILHOTO MIPUPOIOTIONb30BAHMS M OXPAHBI OKPYIKAFOIICH CPEIbL.

OO0s3aTenbHBIE MUHUMYM COJIEPKaHUsI OCHOBHBIX 00pa30BaTeNbHBIX
MporpamMM BKIIIOYAET CIEAYIOIIUe pasfenbl GU3MKW: Qusuka u Qusuueckue
Memoovl U3yyeHuss Npupoosl, Mexanuyeckue AGIeHUs, meniogvle A6NeHUs,
INEKMPOMAZHUMHBIE AENIEHUA U KEAHMOBbIE AGTeHUA.

DdenepasnbHblii 0a3UCHBIM yueOHBIN TUIaH Ui 00pa3oBaTeNbHBIX Opra-
Huzauuit PO orBoxut 210 4. aist 00s3aTeIbHOrO N3ydeHus! (GU3UKH Ha CTYIIe-
HHU OCHOBHOI'0 00mero obpasoBanus. B tom uncie B VIII-m u IX-Mm knmaccax
o 70 y4eOHbIX yacoB U3 pacuéra 2 u/Hel. B mpumepHOl mporpamme npeny-
CMOTpEH pe3epB CBOOOAHOro y4ueOHoro BpemeHu B oowveme 21 4 (10%) mms
peanu3anuy aBTOPCKUX IOJXOAOB, HCIIONB30BAHMS Pa3HOOOpasHBIX (Hopm
OpraHU3aliK y4eOHOro Mpolecca, BHEAPESHUS COBPEMEHHBIX METOOB 00yde-
HUS ¥ IEAarOrMYeCKUX TEXHOJIOTHM, ydeTa MECTHBIX YCIIOBUH.

H3ydenne ¢pusuku Ha 6a30BOM YpPOBHE cpeHero (II0JIHOT0) 00LIero
00pa30BaHMsA HANPABIEHO HA OOCMUMCEeHUe Yelell.

- OCBOGHHME 3HaHMH O (yHIAMEHTAJIBHBIX (PU3MUYECKUX 3aKOHAX M
NPUHIHMIAX, JISKAIIUX B OCHOBE COBPEMEHHOH (DM3MYECKO KapTHHBI MHpa;
HanOoJIee BaYKHBIX OTKPBITHAX B 00JaCTH (DM3MKH, OKA3aBIIHX OIpEeNsroee
BJIMSHUE Ha Pa3BUTHE TEXHHKU M TEXHOJOTHH; METO/aX HAyYHOrO MO3HAHHS
TIPUPOJIBL;

- OBJIQJICHUE YMEHHSAMH IPOBOIHUTH HAOJIONCHUS, IUIAHUPOBATH H
BBITIOJTHATH KCIIEPUMEHTHI, BBIIBUTATh THIIOTE3Bl U CTPOHTH MOJEIH; TIPHMe-
HATH TONXYYCHHBIC 3HAHUSA 10 (PU3UKE U OOBSCHEHUS pa3HOOOPa3HBIX (QU3H-
YECKHX SIBJIICHUI U CBOMCTB BEIIECTB, MPAKTUIECKOTO MCIONB30BaHUs hU3mde-
CKHX 3HaHWIA; OLIEHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHOW MH(OPMALIUH;
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- pa3BHTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOP-
YEeCKUX CIIOCOOHOCTEl B mporecce MproOpeTeHust 3HaHUK 10 (u3uke ¢ uc-
TIOJTb30BAHNEM DPA3JIMYHBIX HCTOYHUKOB MH()OPMALMK W COBPEMEHHBIX HH-
(hOpPMaIIOHHBIX TEXHOJIOTHIA;

- BOCHHTaHHE YOEXIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS 3aKOHOB
TIPUPOJBI U UCIOJIB30BAHUS IOCTIDKEHNH (DU3UKK Ha Oaro pa3BHUTHS YellOBe-
YeCcKOW NMBWIM3AaLWK; HEOOXOAMMOCTH COTPYIHHYECTBa B MPOIECCE COB-
MECTHOT'O BBITIOJTHEHUS 3a71a4, YBAXKUTEIBHOIO OTHOIICHHUS K MHEHHIO OITIO-
HEHTa TpH 00CYKACHUH MPOOJIEM €CTECTBEHHOHAYYHOTO COJ/IEPKAHUST; TOTOB-
HOCTH K MOPaJIbHO-3THYECKOH OIIEHKE MCIIONb30BaHUS HAYYHBIX TOCTHYKEHHH,
YyYBCTBA OTBETCTBEHHOCTH 3@ 3aIUTY OKPYXKAIOIIEH CPEIIbl;

- UCIIOJb30BaHME NMPHOOPETCHHBIX 3HAHWH M yMEHWH Ui pelIeHHs
MPaKTHYECKUX 3a/1a4 ITOBCEHEBHOM JKU3HHM, o0ecrieueHnst 0€30MacHOCTH co0-
CTBEHHOU KU3HU, PAlMOHAIBHOI'O IPUPOJONOIb30BaAHUS U OXPAHBI OKpYXKa-
IOILIEN Cpeibl.

OOs3aTenbHBIE MUHUMYM COJIEPKaHUsI OCHOBHBIX 00pa3oBaTeNbHBIX
nporpamMMm cpenHero (mosHoro) oomiero oOpazoBaHust (0a30BBI ypOBEHB)
BKJIIOYAET CIEAYIOLINEe pa3aensl GU3HKU: QusuKa u Memoobl HAy4HO20 NO3HA-
HUSl, MEXAHUKA, MONEKYIAPHAA QUIUKA, INeKMPOOUHAMUKA, KEAHMOBAA Qu3u-
Ka U 21eMeHmbl ACTPOPUIUKU.

DdenepasnbHblii 0a3UCHBIN y4eOHBIN TUIAH Uil 00pa3oBaTelIbHBIX Opra-
Huzammii Poccuiickoir @eneparpm otBogut 140 wacoB mist 00sS3aTENBHOIO
n3ydeHusi Gpusznku Ha 0A30BOM YPOBHE CTYIIEHU CpEAHEro (MOJHOro) olIiero
obpazoBanus. B Tom uncie B X u Xl kiaccax mo 70 y4eOHbIX 4acoB U3 pacue-
Ta 2 y4eOHBIX Yaca B HeIeNI0. B mpuMepHbIX IporpaMmmax mperycMOTpeH pe-
3epB CBOOOAHOrO yueOHOro BpeMeHH B 00beMe 14 ydeOHBIX 4acoB /sl peasu-
3al[MM aBTOPCKUX IOIXOJOB, MCIOIB30BAHUS Pa3HOOOpa3HBIX (OpM OpraHu-
3aIM y4eOHOrO IIpolecca, BHEAPEHHS COBPEMEHHBIX METONOB OOydeHHs U
MeJarOrMIeCKNX TEXHOIOIMH, YUeTa MECTHBIX YCIOBHH.

HN3yuyenue ¢pu3uku Ha NpoUIbHOM YpPOBHE cpeAHero (IOJHOI0)
0011ero 00pa3oBaHUS HANPABIEHO HA OOCMUdCeHUe Yeell.

- OCBOGHHE 3HAaHHMH O METOAAX HAYYHOTO IMO3HAHUS IPHUPOJIBI; COBpE-
MEHHOU (pU3MYECKON KapTUHE MHpPA: CBOMCTBAX BEIIECTBA W OIS, MPOCTPaH-
CTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, IMHAMHUYECKHX M CTaTUCTHYECKHX
3aKOHAX TNPHUPOIBI, AIEMEHTAPHBIX YacTUIAX M (PyHTaMEHTaIbHBIX B3aMMO-
JNEUCTBUSAX, CTPOCHUH H HBOIIOINHN BCceneHHoit; 3HAaKOMCTBO ¢ OCHOBaMH (hyH-
JAMEHTANBHBIX (U3MUECKUX TEOPHH — KIIACCHYECKOW MEXaHWKH, MOJEKY-
JSPHO-KMHETHIECKOH TEOPHH, TEPMOJUHAMUKH, KIACCHIECKON 3IICKTPOANHA-
MUKH, CHEIUAIbHOW TEOPUH OTHOCHTENBHOCTH, 3JIEMEHTOB KBAaHTOBOHW TEO-
puu;
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- OBJAJICHWE YMEHMSMH NPOBOIUTH HAOJIONEHMS, IUIAHHPOBATh M
BBINOJHATh IKCIIEPUMEHTHI, 00pabaThiBaTh pe3yiabTaThl M3MEPEHHH, BBIIBH-
raTh TUIIOTE3bl U CTPOUTH MOJIENH, YCTAaHABIMBATH TPAHUIBI MX PHUMEHUMO-
cTH;

- TpUMEHEHWE 3HaHWU ISl OOBSICHEHHUS SIBIICHUH NPHUPOBI, CBOHCTB
BEIIIECTBA, IPHHIMIIOB PabOThl TEXHUYECKUX YCTPOWUCTB, pellieHus (Qunde-
CKUX 3aJ[ad, CaMOCTOSTENBLHOr0 INpuodpereHns: MH(popmanuu (Guzndeckoro
CoJIep’KaHMsl M OLEHKH JOCTOBEPHOCTH, HCIIOJIBb30BAHUSI COBPEMEHHBIX HH-
(hOpMaIMOHHBIX TEXHOJIOTUH C LIEJBIO MTOUCKA, TIepepadOTKH U MPEbSIBICHUS
y4eOHOI 1 HaAYYHO-TIOMYJISIPHOM HHOpMAaIHK 1Mo (HU3HUKE;

- pa3BHTHE MTO3HABATEIBHBIX HHTEPECOB, HHTEIIIEKTYaIbHBIX M TBOP-
YEeCKUX CIOCOOHOCTEH B mpolecce pereHns GU3MYecKuX 3ajad U CaMoCTOsI-
TENILHOTO NPHOOPETEHUs] HOBBIX 3HAHHWH, BBIMOIHEHUS HKCIIEPUMEHTAIBHBIX
UCCIIEZIOBaHUH, MOATOTOBKU JIOKJIIOB, pedepaToB U APYrHX TBOPUECKHX pa-
oor;

- BOCHHTaHHE YOEKIAEHHOCTH B HEOOXOIMMOCTH OOOCHOBBIBATH BBI-
CKa3bIBAEMYIO IIO3UINIO, YBAXXUTCJIBHO OTHOCUTHCA K MHCHHUIO OIIIIOHEHTA,
COTPYJHHYATh B TNPOIECCE COBMECTHOI'O BBIMOJHEHHS 3ajlad; TOTOBHOCTH K
MOPAJIbHO-3THYECKON OIIEHKE MCIOJIb30BaHUS HaYYHbBIX JOCTIDKCHUH; yBaKe-
HHS K TBOPLIAM HAYKU U TEXHUKH, 00ECIIEYMBAIONIMM BEIYLIYIO POJIb (HU3UKU
B CO3/IaHUM COBPEMEHHOTO MHpPa TEXHHKU;

- HCIONb30BaHUE NPHUOOPETCHHBIX 3HAHUN M YMEHHMH IUIS peLIeHHS
NPaKTUYECKUX, JKU3HEHHBIX 3a/1a4, PAlMOHAIBHOTO NPHUPOAOIONB30BAHUS U
OXpaHBl OKPYXKaIOIIeH cpenbl, obecriedeHus 0e30MacHOCTH JKH3HENeATeIbHO-
CTH YeJIoBeKa 1 OOLIeCTBa.

OOs3aTenbHBII MUHUMYM COZEp)KaHHS OCHOBHBIX 00Pa30BaTENbHBIX
MporpamMM CpeHero (MoJIHoro) oduiero oopasoBanus (MPOQHUIBHBINA YPOBEHB)
BKJIIOYAET CIEAYIOLINe pa3aenbl GU3uKu: Pusuxa Kax Hayka, Memoodvl Hayu-
Ho2o nosHanus, Mexanuxka, Monexyaapuas ¢usuka, DneKmMpoOUHAMUKA,
Keanmosas ¢uszuxa, Cmpoenue Bcenennoti.

OenepanbHBIA 0a3UCHBIN y4eOHBIN IDIaH UIS 00pa30BaTENbHBIX Opra-
Hu3ammii Poccuiickort @enepamm orBoaut 350 WacoB it 00s3aTEIHHOTO
n3ydeHus: GU3UKU HA POQUIEHOM YPOBHE CTYIEHH CpeaHero (IOIHOro) 00-
mero obpasosanus. B Tom uncie B X u Xl kmaccax mo 175 y4eGHBIX 4acoB u3
pacdera 5 yaeOHBIX yaca B HeZeNm0. B mpuMepHoit mporpaMme npeaycMOoTpeH
pe3epB cBOOOMHOTO Y4eOHOTO BpeMEHH B o0beMe 35 4acoB IS peam3arui
aBTOPCKUX IOJXOAOB, HCIOJIB30BaHUS Pa3sHOOOPa3HBIX (OPM OpraHM3alUU
y4e0HOro Iporecca, BHEAPESHHUSI COBPEMEHHBIX METOJOB O0y4YeHHs H Ieaaro-
THYECKHUX TEXHOJIOTUM, y4ETa MECTHBIX YCJIOBHIA.
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Mecto npenmera «®@u3nka» B 6a3MCHOM Y4eOHOM ILJIaHe
oOpa3oBaTteabHbIX opranusanuii Pecnyonunku TaTtapcran

Cpennee (TonHOE) obIICe
OcHOBHOE
00pa3oBaHUe
ob1ee oopa- " >
BazoBsrii [MpodmeHbIH
30BaHUE
YPOBEHb YPOBEHb
MuHUMaTbHOE KOJIH- 210 140 350
YECTBO YacoB
OO6beM yueOHbIX Ya- 21212 212 5/5
COB B HEZIENIO

O0paimaeM BHUMAaHHUE, YTO JOTOTHATENbHBIC YaChl HA U3YYEHHE TOTO
WM UHOTO YPOBHSI MpEAMETa MOTYT OBbITh J100aBJIEHbI M3 KOMIIOHEHTa oO1iie-
o0pa3oBaTenbHON OpraHu3aIi. B ciiyuae HECOOTBETCTBHS KOMHYECTBA YaCOB
B mporpaMme u yueOHoM 1ane OO yuuTenp pa3pabaThiBaeT COOCTBEHHYIO
pabouyro mporpaMmy.

PexoMeHnyeM monb30BaThCs mporpaMmamu aBTopoB YMK, koTopbie
NPEICTaBIICHBI B CIEAYIONUX N3AAHUAX:

1. Tlporpammsbl st 0O1Ie00pa3oBaTeNbHBIX yupexaeHuid. dusnka.
Actponomus. 7—-11 k. — M.: [Ipoda, 2009-2013.

2. TIporpammsl aj1st o0O1eoOpa3zoBaTenbHbIX yupexaeHuid. duzuka. 7-9
k1. — M.: [Ipoceemenne, 2009-2013.

1.3. T'ocynapcTBeHHAsi HTOrOBasi ATTECTALUSA

Axmyansneim ocmaemcsa éonpoc o IocydapcmeeHHOU UmMo2080u am-
mecmayuu no 006pa308aMeNbHLIM NPOSPAMMAM OCHOBHO20 00We20 00pa3osea-
HUsl 8 hopme ocHosHO20 2ocydapcmeennozo sxsamena (OID). Ha3nauenue
KM pmns OI'D — oueHUTH ypOBEHB 0011€00pa30BaTENbHON TOATOTOBKHU TIO
¢usmke BeimyckHUKOB [X KitaccoB 0o0Iieo0pa3oBaTeNbHBIX OpraHu3almi. Pe-
3yIbTATHl 9K3aMEHA MOT'YT OBITh MCIIOIB30BAHBI IIPU MpHEMe 00yJaromuXcs B
npoduibHbIe Kiaacchl cpeanedt mkonbl. OI'D no ¢usnke sBiseTCs K3aMEeHOM
10 BEIOOPY OOYYAIOMIMXCS W BEHIIONHSACT IBE OCHOBHBIC (DYHKIIUH: HUTOTOBYIO
aTTECTAllMIO BBITYCKHUKOB OCHOBHOM IIKONBI W CO3JJaHWE YCIOBWH Ui An(-
(hepeHIIaN 00YYAIOIINXCA TIPH TIOCTYTUICHUH B TIPOQIITBEHBIC KIACCHI Cpel-
Hel mkonbl. [ns stux ueneid B KMMbl BKIIOUEHBI 3alaHUSl TPEX YpPOBHEM
CJIOXHOCTH. BpImonHeHne 3amaHuii 0a30BOTO YpOBHSI CIIOKHOCTH ITO3BOJISIET
OLIEHUTh YPOBEHb OCBOCHMS HAaMOOJEe 3HAYMMBIX CONEPKATENBHBIX JJIEMEH-
TOB CTaH/AApTa 1Mo (PU3MKE OCHOBHOM IIKOJIBI M OBJIACHHE HAanOoIee BaKHBIMH
BHJAMH JIEITELHOCTH, a BBIITOJHEHHE 3aJaHUH TMOBBIIIEHHOTO W BBICOKOTO
YPOBHEH CIIOKHOCTH — CTENEHb MOATrOTOBICHHOCTH OOYYaloIIerocss K mpo-
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JIOJDKEHUIO 00pa30BaHMs Ha CIEAYIOIIEH CTYNeHH OOYYEHHs C Y4ETOM JIajlb-
HEWIIero ypoBHs M3y4eHus npenmera (0a30BbIi HIH TPOQUITBHBIN).

Kaxnprit Bapuant KM cocTouT U3 ABYX yacTed U COAEPKHUT 26 3ana-
HUMH, pa3nuyatomuyxcsi opMoii 1 ypoBHEM CIOKHOCTH (Tabnuma 1).

Yacte | comepxut 22 3amaHusd, U3 KOTOpbIX 13 3amaHuil ¢ KpaTKUM OT-
BETOM B BHJIE OHOH MBI, BOCEMb 3alaHHUH, K KOTOPBIM TpeOyeTcsl pHuBe-
CTH KpaTKWi OTBET B BHJE YHCIIa WM Habopa nudp, ¥ OFHO 3aJaHUE C pa3-
BEPHYTHIM OTBETOM.

3amanust 1, 6,9, 15 u 19 ¢ kpaTKUM OTBETOM MPECTABIISAIOT COOOI 3a-
JIaHWSI HAa YCTaHOBJICHWE COOTBETCTBHSI TMO3WIMH, MPEICTABICHHBIX B JIBYX
MHOXKECTBAX, WJIM 3aJaHusi Ha BHIOOp JBYX MpPaBWIBHBIX YTBEPXKACHHH W3
TIPE/ITIOKEHHOT 0 TIepeyHst (MHOXKECTBEHHBII BBIOOD).

Yactp 2 comepxut uerbipe 3ananus (23—26), aist KOTOPbIX HE00XO0.Iu-
MO NPUBECTH pPa3BepHYTHI OTBeT. 3amanue 23 NpeacTaBisieT coboil adopa-
TOPHYIO pa0oTy, AJs BHITIOMHEHUS] KOTOPOH UCIONIb3yeTcs JabopaTopHoe 000-
pyZAOBaHHE.

Tabnuya 1
Pacnipenenenue 3aganuii o 4acTsiM 3K3aMeHAIMOHHON paboThl
= B
2 2 g| IlpoueHt makcumanbHOro nep-
Yactn § ’E 5 = BI'HOrO Gamta 3a BbITOITHEHHE )
N paboTs! 2= 2 | sajaHMi JaHHOH 4aCTH OT Mak- Tun 3ananuit
53 g | CMMalbHOIO NEPBUYHOIO Oasa
£ § § 3a BCIO paboTy, paBHOro 40
1|Yacms 1| 22 28 70 13 3amanuii ¢
OTBETOM B BUZIE
onHoi 1udpsl, 8
3aJaHUH C OTBE-
TOM B BHIE Ha0O-
pa mudp wim
yucia u 1 3aga-
HHE C Pa3BEPHY-
TBIM OTBETOM
2| Yacts 2| 4 12 30 3aganus ¢ pas-
BEPHYTHIM OTBE-
TOM
Uroro| 26 | 40 100

Enunnenii rocynapcrBennsiii sk3amen (EI'D) npencrasisier coboit dop-
My OOBEKTHBHOH OIIEHKH Ka4ecTBa IOJTrOTOBKH JIMI], OCBOMBIINX 00pa3oBa-
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TeNbHBIE MPOTrPAMMBI CPEHETO O0IIEro 00pa3oBaHus, ¢ UCIOIL30BAHUEM 3a-
JaHUH CTAaHIAPTH3UPOBAHHOW (POPMBI (KOHTPOIBHBIX M3MEPHUTEIBHBIX MaTe-
pHaJoB).

KoHTposbHbIE HM3MepUTETbHBIE MaTEPHANbl IO3BOJISIOT YCTAHOBHTH
YPOBEHb OCBOEHHMs BBIMyCKHHKamMu @DeepasbHOr0 KOMIIOHEHTa TOCYyaap-
CTBEHHOTO 00pa30BaTENLHOIO CTaHIApTa CPEIHEro (IIOJHOr0) odIero oodpa-
30BaHUs 10 (PU3MKE, 0A30BBIA U MPOPUITBHBINA YPOBHHU.

Pe3yabpTaThl €IMHOTO TOCYIapCTBEHHOTO JK3aMeHa 10 (hU3MKe MpH-
3HAIOTCSA 00pa30BaTENbHBIMH OPraHU3aIMSIMHU BBICIIErO MPOQECCHOHATBHOIO
00pa3oBaHust KaKk Pe3y/IbTaThl BCTYIHTENbHBIX UCIIBITAHUHI 1O (hH3HKE.

Kaxplii BApraHT K3aMEHAIIMOHHOM PabOThl COCTOMT M3 ABYX YacTei
U BKJIIOYAET B cebs 32 3amaHusi, pa3inyaromuxcs (GOpMOi U YPOBHEM CIIOXK-
HocTH (Tabauua 2).

Yacts 1 comepxut 24 3amanus ¢ KpaTKuM oTBeTOM. W3 Hux 13 3amanuit
C 3aMKCHIO OTBETA B BUJIC YHMCIIA, CJIOBA WK MBYX 4rcel. 11 3amanuit Ha ycra-
HOBJIEHHE COOTBETCTBUSI 1 MHOXKECTBEHHBIN BI)I60p, B KOTOPBIX OTBETHI HCO6-
XOJIMMO 3aIUCaTh B BHIE MOCIEI0BATENBHOCTH UMD,

Yacth 2 comepKuT 8 3aiaHuii, 00bEANHCHHBIX OOLIMM BHIOM ACSATCIb-
HOCTH, — pelienune 3a1a4. 3 Hux 3 3amanus ¢ KpaTkuM otBeToM (25-27) u 5
3ananuit (28-32), it KOTOPBIX HEOOXOAUMO TIPUBECTH PA3BEPHYTHI OTBET.

Tabauya 2
Pacnipenernenue 3a1anuii SK3aMeHAIIMOHHOM PabOThI 10 YacTsIM PaboThI
. = 5 IIpoIeHT MaKCHMATbHOTO
8 = T \© MIEpBUYHOr0 OaJlyia 3a 3a-
= v
Yacte | 8 E| 3 3 JaHWA JAHHOM 9acTH OT o
N 5o S T Twun 3amannit
paborel | £ X £ F MaKCHUMaJIbHOTO TTepBHY-
S 7| E & | Horo Gamia 3a BCro pabo-
= 2 Ty, paBHOro 52
1| Yacte 1 | 24 34 65 C KkpaTkum oT-
BETOM
2 | Yacrs 2 8 18 35 C KkpaTkum ot-
BETOM H pas-
BEPHYTBIM OT-
BETOM
Uroro | 32 52 100

OcHoBbIBasich Ha pesyabTatax EI'D mo ¢usnke B pernone 3a mocien-
HHE /IBa TO/1a, PEKOMEH/IyeM:
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— B cBs3u co 3HAUMTENbHONH HEXBAaTKOH B CTpaHE WHXKEHEPHBIX KaapoB,
0co0eHHO B 00J1acTH pa3pabOTKH U MPOM3BOACTBA 000PYOBaHHUS, TEXHHU-
K{, TEXHOJIOTMA Ha OCHOBE JIOCTIDKCHHH HayKH, MOATOTOBKA WHXKEHEp-
HBIX KaJpOB B 3HAYUTEIILHOW CTENEHN 3aBUCUT OT YPOBHS 3HAHUH (PHU3NKU
BBIMYCKHUKAMU MIKOJI. [IJIs1 MOBBINIEHUsSI YPOBHS 3HAHWUH M, COOTBET-
cTBeHHO, OaymioB EI'D Hambosee axTyalbHOW SIBISETCS IEPCOHATbHAS
MOTHBALUs INKOJBHAKOB Ha W3ydeHHE (QHU3UKHA. TOINBKO MOTHBALUS
LIKOJILHUKOB B paMKaX OIPaHUYEHHOr0 KOJIIMYECTBAa YacOB Ha M3Y4CHHE
(PM3UKH MOKET MTPUBECTH K MOBBIIICHUIO YPOBHS 3HAHUI.

— MortuBrpoBaTh 00Y4AIOMINXCS K U3YUCHUIO (DU3UKH, HCIIONB3Ys BCE pas-
HOOOpa3ue COBPEMEHHBIX 00pa30BaTEIBbHBIX TEXHOJNOTHIl (Keiic-meron,
METOJ] TPOEKTOB, HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOIHH,
METOJIbl Pa3BUTHSI KPUTUYECKOTO MBIIUICHHS, AUCKYCCHOHHBIE METOJIPbI,
UTPOBBIE METOJIbI) OPraHU3alNI0 YUeOHOH JIEITEIbHOCTH 00Y4aIOIINXCS.

— Ha ypokax pemaTh 3aJauil He TOJBKO M3 TPAAMIMOHHBIX COOPHHKOB 3a-
Jad, HO M 3aJauu, Bxomamue B mporpammy EI'D u OI'D mpempiaymumx
JIeT.

— OpraHu3oBbIBaTh NPOBEPKY 3HAHHUH, YMEHUH U HABBIKOB 00YYaIOIIUXCS C
HCIIOJIb30BaHUEM TECTOBBIX ()OPM KOHTPOIIS.

— IlnaHupoBaTe M MPOBOIUTH 3JIEKTUBHBIE KYPCHI, MMEIOLINE NPAKTHUYE-
CKYIO HalpaBJICHHOCTH Ha pemenue 3aganuii EI'D u OI'D.

— ®dopMmupoBaTh HAa YPOKax METOAOJIOTHUECKHE YMEHHS (BHIOOP YCTaHOBKH
OMbITa MO 3aJaHHBIM THIIOTE3aM, 3alUChb WHTEpBajla 3HAYCHUH MPSMBIX
H3MEpEeHnH ¢ yueToM 3aJaHHOW MOTrpPEUIHOCTH, IOHUMAaHUE PE3yIbTaToB
ONBITOB, IPEICTABICHHBIX B BHIE I'padUKOB, OmpeneneHHe IOJIe3HOU
MOIIHOCTH HarpeBaTens ¢ y4eToM rpad)uka Mo JaHHBIM OIbITA).

— IIpu moaroroBke K 3K3aMeHy HauOOJiee MOTUBHPOBAHHBIX yJaIlUXCs HC-
MI0/Tb30BaTh 3aa4M, BBIXOISIINE 32 PAMKU TPAJULHUOHHBIX KJIACCOB pac-
YETHBIX 337a4, BEIOMpATh 337a4d, KOTOphIe HE YKIIAaIbIBAIOTCA B U3BECT-
HBIE aJTOPUTMBI pemeHus. PemeHne Takmx 3aay HAYMHATH C aHAIHM3a
yCIIOBHS, MUCHBMEHHOT'O0 OOOCHOBAHMS BBIOOpa 3aKOHOB U (hopmyd, a 3a-
KaHYMBaTh 00A3aTEIHHO aHAJIM30M IIOIYYEHHOI'0 YUciIoBoro oreera. [lpn
TaKOM MOAX0AE 00yJaronyecst 00yJaroTcsi CaMOCTOSATEILHO BBICTPANBATh
IUTaH PEIIECHUS.

— Hcrnonp30BaTh pa3nudHble METOAWYECKHE TPHEMBI JUII OCBOCHUS pellle-
HUSI Ka4EeCTBEHHBIX 337ad: Yepe3 YCTHBIE ONMPOCHl 00YJaIOUIEro XapakTe-
pa; depe3 OpraHM3aLHI0 PabOThl B MaJBIX IPYyNNax MO KOJUIEKTHBHOMY
OOCYXIIEHHIO ¥ BBIPa0OTKE TOJHOTO OOBSCHEHUS; Yepe3 MUCIOIb30BaHNIE
rpadIeCcKuX CXeM, OTPAXKAOIINX X0/ PEHIeHHs (BCE JOTMYECKHUE IIard 1
BCE CCHIIKM Ha 3aKOHBI U SIBIICHMS JUISl KaXK/I0TO JIOTHYECKOro mara). Bee
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STH MPUEMBI TIOMOT'YT TIOCTETICHHO BBECTH KaUSCTBEHHBIC 33]]a9d B HHJIH-
BHyaJIbHBIA TUCEMEHHBIN KOHTPOITB.

— IIIKONBEHBIM METOIUYCCKUM OOBEIMHECHUSIM OOpaTHTh CaMO€ IMPHUCTATh-
HOE BHUMaHHE Ha 00yUeHHE PEIICHNIO0 KaYeCTBEHHBIX 3a]1a4, pa3padboTarh
CCpPUIO CIICIUATBHBIX MEPONPHUATHIA MO OCBOCHHIO YYHUTEISIMU COOTBET-
CTBYIOIIMX METOTUYECKUX MTPHEMOB.

B momomts yumrtento (GU3NKUA TPU COCTABICHHU 3aJaHUH MPH TOJITO-
TOBKE K UTOTOBOM aTTECTAIMU PEKOMEHIYEM HCIIONB30BATh CICIYIONIUE W3-
JAHUS:

1. Ilypsimesa, H.C. OI'D — 2017. ®usuka : 30 TpeHUPOBOYHBIX BapH-
AQHTOB DK3aMe- HAIIMOHHBIX Pa0dOT UIS TMOATOTOBKHM K OCHOBHOMY TOCYyIap-
crBeHHOMY 3k3ameny / H.C. [TypeiieBa. — M.: U3nparenscrBo ACT, 2016. —
269 c.

2. XannanoB, H.K. OI'3 2017. ®usuka. CoopHuK 3aganuii. 9 kiaace /
H.K. Xannanos. — M.: U3narensctBo «xcmoy, 2017.

3. ®wusuka. OI'3-2016. 15 TpeHHPOBOUHBIX BAapUAHTOB IO JIEMOBEP-
cun / o pea. MoHaCTBIPCKOTO.

4. Kawmzeesa, E.E. ®usuka. 9 knacc. OCHOBHOI rocyapCTBEHHBIH K-
3aMmeH. Tunossie TecToBble 3amanusa / E.E.KamseeBa. — M.: U3znarenbcTBo
«Dx3amen», 2017. — 127 c.

5. Kamseesa, E.E. OI'D 2017. ®usuka. 9 kmacc. TUIOBBIE TECTOBBIE
sananus / E.E.KamseeBa. — M.: U3parenserBo «Dk3ameny, 2017.

6. OcHoBHOI rocynapcTBeHHbI dk3amen. ®usnka. Kommieke mare-
puanoB [uisi moaroroBku ydammxcs. OI'D — 2016 / ®UIIU, H.C. Ilypsiesa.
— M.: Unremnext-Llentp, 2016.

7. Hemmumosa, M.IO., I'pubos, B.A., I'urono, A.U. EI'D 2017. ®usuxa.
1000 3amay ¢ orBetamu U pereHussMu. — M.: unTemekt-Lentp, 2017.

8. ®usuka. [Tonroroska k EI'D — 2017. 25 TpeHHUPOBOYHBIX BAPHAHTOB
mo memoBepcun Ha 2017r. /JLM. Monacteipckuii. — PoctoB u/JI: Jlernos,
2016.

9. JlebemeBa, W.IO., Tpodpumosa, C.1O., ®pankun, B.E. dusuka.
I'MA. Y4aebHo-cipaBouHBIe MaTepuaisl aist 9 kimacca. — M.: IlpocBerenue,
2013. — 164 c.

10. Hukudopos, I'.I'., KamseeBa, E.E., JlemunoBa, M.IO. ®dusuxka.
I'MA. COopHHK 3KCIepUMEHTANBHBIX 3aJaHui Ui MOATOTOBKHA K rOCymap-
CTBEHHOH UTOroBOM arrectanuu B 9 xiracce / mox pen. M.IO. lemunoBoit. —
M.: TIpoceemenne, 2014. — 176 c.

11.EI'D 2014. ®uzuka. 30 BapuaHTOB THUIIOBBIX TECTOBBIX 3aJaHUI U
370 nonomanTensHBIX 3amanuid gacta 3(C) / O.@. Kabapaun, C.WU. Kabapau-
Ha, B.A. Opnos, C.b. babammuna, O.W. I'pommeBa. — M.: U3zgaTenbcTBo «IK-
3amen», 2014. — 310 c.
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http://avidreaders.ru/author/n-k-hannanov/
http://www.labirint.ru/pubhouse/910/
http://umlit.ru/search/result?book_publishing_id=111

12. Jle6enera, U.10O., Tpopumona, C.10O., ®pankuH, B.E. Omuka. EI'D.
YuebHo-cripaBouHsle Matepuansl. — M.: IIpocemenue, 2013. — 256 c.

Credyem obpamums sHumanue Ha catime: http://www.fipi.ru:

1. VueGHO-MeTOnMYECKHE MaTepuasbl ISl TpejceaaTeseil U 4IeHOB
PETHOHAJBHBIX MPEAMETHBIX KOMHCCHIA TI0 TIPOBEPKE BBITIOJIHEHUSI 3aJIaHUi C
Pa3BepHYTHIM OTBETOM 3K3aMeHalMoHHbIX pador EI'D 201 7roxa.

2. OrtkpsiThle Oanku 3amanuii EI'D u OI'D.

3. Meroaudeckne peKOMEHJAMU I10 HEKOTOPHIM acIieKTaM COBeEp-
LIIEHCTBOBAHUS MpeEIoAaBaHus 001ieo0pa3oBaTeNnbHbIX NpeaMeToB. JlomomHu-
TeJIbHBIE MaTepHabl 10 MOJArOTOBKE K UTOTOBOHM aTTECTALMM Pa3MEIIeHbI Ha
caiite http://reshuege.ru. Ha HeM MOXXHO B pexxuMe OHIIAH BBINOJIHUTH Tpe-
HUPOBOYHYIO Pa0OOTy M MOJNYYHUTH OLIEHKY Cpa3y e IOCIe 3aloHEeHHUs Moy-
YeHHBIX OTBETOB. K TeM 3aJaHusiM, KOTOpbIEe HE MOJYYHINCh, €CTh PEIICHHS.
Ilo HEMOHATHBIM MeCTaM MOKHO 3aJlaBaTb BOIIPOCHI aBTOpamM pCHJCHHﬁ " 1no-
Jy4aTh Ha HUX oTBeThl. OcOOeHHO oOpaliaeM BHUMaHUe yuuTelnei Ha «Pa3aen
JUISl IEHTPAIM30BAHHOTO KOHTPOJISI YPOBHS MOJTOTOBKHA OOYYAIOIIUXCS yH-
TENeM».

Crenyer Takxe oOpaTUTh BHUMaHHE Ha 3aJ]aqll aBTOPOB ISl TIOATOTOB-
xu k EI'D:

A. B. bepkos, C. b. bobomuna, B. A. I'pu6os, O. ®. Kabapaun, C. 1.
Kab6apauna, B. A. Op:os, A.H. Mockanes, ['.A. HukynoBa; Matepuaisl caiita
http://ege.yandex.ru a Taxke Ha HHTEPHET-PECYPCHI:

http://www.gotovkege.ru/testfiz.html — xypcer moarorosku k EI'D Asn-
TOPUTM OHJIAWH-TECTHI

http://www.bitnet.ru/demo-ege/physics.html — WurepaktiBHBIC 03HA-
KOMUTeNbHbIe BapuanTel EI'D

http://www.resolventa.ru/demo/fiz/demoegefiz.htm — yueGHbIit HeHTp
Pe3onbBenTa

http://www.alleng.ru/edu/phys3.htm — OGpasoBatenbHble pecypchl
HHTEpHeTA.

dusznka

http://egefun.ru/test-po-fizike EI'D moprain. ®usmka

http://www.examens.ru/crib/2.html Bee s ycnerHo#t caaum sx3ame-
HOB. (OCHOBHBIE (hOPMYIIBI)
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OB30P JIEVCTBYIOIINX YYEBHO-METOJAYECKHNX
KOMIIVIEKCOB, OBECIIEYUBAIOIIUX JOCTU)KEHUE
IINIAHUPYEMBIX/COBPEMEHHBIX OBPA3OBATEJIBHBIX
PE3YJIbTATOB B ITPOIIECCE OCBOEHUSA YYEBHOI'O
NNPEAMETA «®PU3UKA»

Beibop YMK crenyer ocymiecTBUTh, PyKOBOICTBYSICh NpUKa3oM Mu-
HHUCTepcTBa 00pa3oBaHust M Hayku Poccuiickoit ®@enepanun ot 31 mapra 2014
r. Ne 253 «O0 yrBepxaeHun ¢enepaibHOro nepevHs yueOHUKOB, pEKOMEH Y-
€MBIX K HCIHOJIb30BaHHUIO IPU peaii3alii UMEIOUIMX T'OCYJapCTBEHHYIO aK-
KpequTanuio o0pa3oBaTellbHbIX MPOrpaMM HAYaIbHOTO OOINEro, OCHOBHOI'O
00IIero U cpeaHero ooduiero oopaszoBaHus», NMpUkazoM MuHUCTEpCTBa 00pa-
30BaHus U Hayku Poccuiickoit @enepanuu ot 8 mrong 2015 r. Ne576 «O BHe-
CeHNW M3MEHEHHWI B (elepaibHbIli IepeYeHb y4EOHUKOB, PEKOMEHAYEMBIX K
UCIIOJIb30BAHUIO IPU PeaH3allii MMEIONMX TOCYAapCTBEHHYIO aKKpeIuTa-
U0 00Pa30BaTENBHBIX MPOrPaMM HAYaJILHOTO OOIIEro, OCHOBHOI'O OOIIEro U
cpeiHero oduiero o0pa3oBaHMs» M MPOTOKOJIOM 3acelaHHs METOIUYECKOTo
coBeTa 1o yueOHuKamMm MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit de-
nepanuu ot 24 mexabpst 2015 r. NeHT-51/08I1P. CorimacHo 3aKOHOAATENBCTBY,
CIIMCOK PEKOMEH/IOBAaHHBIX Y4eOHUKOB (hOpMHUpYETCsi OAMH pa3 B 3 roza. Y4u-
TBIBAs, YTO MOCIEAHMI nepedenb Obul mpuuaT B 2015 romy, B 2018/2019
y4eOHOM rofly 3HaYHMTENbHBIX MOJEPHU3ALUH 3TOr0 CIHCKA HE MPeaBUANTCA,
OJJHAKO M3MEHEHUS BCE KE BO3MOXKHBI.
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2.1.®enepaiabHblii MepevyeHb YUeOHUKOB M0 (pr3HKe, peKOMEHAYeMBbIX K HCNOJIB30BAHNIO IPH PeaIn3anuu
HMEOIIUX I'OCYIapCTBEHHYI0 AKKPeIUTALMI0 00pa30BaTeJbHBIX IPOIPAMM HAYAJIBHOr0 00ILero,
OCHOBHOT0 001IIer0 M cpeHero o0uero o0pa3oBanus

1.2 OCHOBHOE OBUIEE OGPA30OBAHUE
1.2.4. EcTrecTBeHHOHAY4YHBIE PeAMeThI (ITPeAMeTHAs 00,1aCTh)
1241 dDu3uka (yueOHbIN npeaMeT)
1.2.4.1.1.1 | benara B.B., JlomaueHkoB dusnka 7 | WspmatennctBo | http://spheres.ru/physics/about/326/
U.A., ITanebOparnes 10.A. «IIpocsenienne»
1.2.4.1.1.2 | Bennara B.B., Jlomauenkos duzrka 8 | WsmatennctBo | http://spheres.ru/physics/about/437/
U.A., ITanebOparnes 10.A. «IIpocsenieHne»
1.2.4.1.1.3 | bennara B.B., JlomaueHnkos duznka 9 | WspmarennctBo | http://spheres.ru/physics/about/523/
W.A., IlanebpaTues H0.A. «IIpocsemienne»
1.2.4.1.3.1 |T'pauee A.B., [Toroxes duzuka. 7| Wsnmarensckmii | http://vgf.ru/fizG
B.A., CenuBepcroB A.B. 7 xacc LEHTP
BEHTAHA-
I'PAD
1.2.4.1.3.2 |T'pauer A.B., [Toroxes duzuka. 8 | MHsmarensckmii | http://vgf.ru/fizG
B.A., Bummnskosa E.A. 8 Kiacc HEHTP
BEHTAHA-
I'PAD
1.2.4.1.3.3 |T'pauer A.B., [Toroxes OdusHKa. 9 | MHsmarensckmii | http://vgf.ru/fizG
B.A., Boxos IL.IO. 9 kmacc HEHTP
BEHTAHA-
T'PAD
1.2.4.1.4.1 |Kabapauu O.D. dusuka 7 | WszmatensctBo | Www.prosv.ru/umk/5-9
«IIpocBerieHne

45




1.2.4.1.4.2 | Kabapaun O.D. Ddusuka WzpatensctBo | Www.prosv.ru/umk/s-9
«IIpoceenierne»
1.2.4.1.4.3 | Kabapauu O.D. Ddusuka W3patensctBO | WWW.Prosv.ru/umk/s-9
«IIpoceenierne»
1.2.4.1.5.1 |KpuBuenko 1.B. dusnka: yaeOHHK BUHOM. Jla6o- |http://lbz.ru/books/433/8205/
Juid 7 kyacca paTopus 3HaHUH
1.2.4.1.5.2 | Kpusuenko 1.B. dusnka: yaeOHHK BUHOM. Jla6o- |http://lbz.ru/books/433/8206/
Juid 8 Kyacca paTopus 3HaHUH
1.2.4.1.5.3 | Kpusuenko 1.B., [lentun | ®usnka: yaeOGHUK BUHOM. Jla6o- |http://Ibz.ru/books/433/8207/
AK. Juig 9 kiacca paTopus 3HaHUH
1.2.4.1.6.1 |TTepoimkun A.B. Dusnka JPODA http://www.drofa.ru/46/
1.2.4.1.6.2 | Tepoimkun A.B. Dusnka JIPODA http://www.drofa.ru/46/
1.2.4.1.6.3 |Ilepoiukun A.B., I'yTHuK dusznka JTPODA http://www.drofa.ru/46/
E.M.
1.2.4.1.7.1 |Ilypsimesa H.C., Baxees- dusznka JTPODA http://www.drofa.ru/47/
ckas H.E.
1.2.4.1.7.2 |Ilypseimesa H.C., Baxees- duznka JIPODA http://www.drofa.ru/47/
ckas H.E.
1.2.4.1.7.3 | Ilypseimesa H.C., Baxees- Oduzrka JIPODA http://www.drofa.ru/47/
ckag H.E., Yapyrun B.M.
1.2.4.1.8.1 | Xmwxusxosa JI.C., Cuns- OdusHKa. Wsparensckuii | http://vgf.ru/fizH
BruHA A.A. 7 Kmacc HEHTP
BEHTAHA-
I'PAD
1.2.4.1.8.2 | Xwxusikosa JI.C., Cuns- dusuka. Wsznatensckuii | http://vgf.ru/fizH
BHHA A.A. 8 xiacc LIEHTP
BEHTAHA-
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I'PAD

1.2.4.1.8.3 | Xwxusxkosa JI.C., Cuns- Ouzuka. 9 | WUznarensckuid | http://vgf.ru/fizH
BUHA A.A. 9 knacc LEHTP
BEHTAHA-
I'PAD
1.3. CPEJHEE OBIHIEE OGPA30OBAHUE
1.35.1. ®u3uka (6a30BbIil YpoBeHb) (Y4eOHBIN mpeaMer)
1.3.5.1.2.1 |I'paueB A.B., IToroxxes Oduzuka. 10 knace: |10| Wzmarensckmii | http://ivgf.ru/fizG
B.A., Canenxuii A.M., 6a30BbIil yPOBEHB, HEHTP
bokos ILIO. yIiyOIeHHbIH BEHTAHA-
YPOBEHb I'PAD
1.3.5.1.2.2 |T'pauer A.B., [Toroxes Ouzuka. 11 kmace: |11| Wsnmarensckmii | http://vgf.ru/fizG
B.A., Canmeuxuii A.M., 6a30BbIil YPOBEHB, LEHTP
Boxkos IL.IO. yIITyONIeHHBII BEHTAHA-
YPOBEHb I'PAD
1.3.5.1.3.1 | KacesHoB B.A. Ouznka. bazosrii |10 JIPODA http://www.drofa.ru/79/
YPOBEHb
1.3.5.1.3.2 | KacpstHoB B.A. Ouznka. bazopsrit |11 JIPODA http://www.drofa.ru/79/
YPOBEHb
1.3.5.1.4.1 |Msxumies T.51., Byxosres | ®usnka (6azopsrit |10| WMsmarembeTBo | WWW.prosv.ru/umk/10-11
b.b., Corckuit H.H. / Iox YPOBEHB) «IIpocsemenne»
pen. IapdentseBoit H.A.
1.3.5.1.4.2 |Msxumies I'. 4., Byxoues | ®usnka (6asopsrit |11| WMsmarembeTBo | WwWw.prosv.ru/umk/10-11
B.b., Yapyrua B.M. / Ilox YpOBEHB) «IIpocsemenne»
pen. [MapdentoeBoit HA.
1.3.5.1.5.1 |[Typeimesa H.C., Baxees- | ®usuka. basosrii |10 JAPODA http://www.drofa.ru/86/

ckag H.E., Ucaes JI.A.

YPOBEHB
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1.3.5.1.5.2 | ITypeimesa H.C., Baxees- | ®usuka. bazossrit |11 JIPODA http://www.drofa.ru/86/
ckas H.E., Ucaes [/I.A,, YpOBEHB
Yapyrus B.M.
1.3.5.1.8.1 | Xmwxknsikoa JI.C., Cunsi- | @usuka. 10 knacc: |10| Wsmatensckuit | http://vgf.ru/fizH
BuHa A.A., XonuHa C.A., | 0a30BbIil YPOBEHB, LHEHTP
Kynpssues B.B. yriTyOneHHbIH BEHTAHA-
YPOBEHb. I'PAD®
1.3.5.1.8.2 | Xmwxkusikoa JI.C., Cunsi- | @usuka. 11 knacc: |11| Wsmatensckuit | http://vgf.ru/fizH
BuHa A.A., XomuHa C.A., | 6a30BbIil ypOBEHB, LIEHTP
Kynpssues B.B. yIiyOIeHHbIH BEHTAHA-
YPOBEHB. I'PAD
1.35.2. ®u3uka (yrayoiaeHHbI ypoBeHb) (Y4eOHbIH npeaMer)
1.3.5.2.1.1 |Kabapauu O.®., Opmos Ouzuka (yroyo- |10| WzmarenscTBo | WWW.Prosv.ru/umk/10-11
B.A., OBenuuk D.E. v ap. / | JIeHHBIN YPOBEHB) «IIpocsemieHue»
Iox pex. IMunckoro A.A.,
Kabapmuna O.D.
1.3.5.2.1.2 |Kabapauu O®., I'nmazynos | ®wuswuka (yrmyo- |11| WsmarembetBo | WWW.prosv.ru/umk/10-11
A.T., OpnoB B.A. u ip. / JICHHBIA YPOBEHB) «IIpocsemenue»
ITon pen. ITunckoro A.A.,
Kabapmuna O.D.
1.3.5.2.2.1 |KacpsHoB B.A. ®uszuka. Yroyo- |10 JIPODA http://www.drofa.ru/80/
JICHHBI YPOBEHb
1.3.5.2.2.2 | KacbsiHoB B.A. Oduzuka. Yroyo- |11 JIPODA http://www.drofa.ru/80/
JIEHHBI YPOBEHb
1.3.5.2.3.1 |Msxumies I'. 4., CunsikoB | ®dusuka. Mexanu- | 10 JPODA http://www.drofa.ru/81/
A3. Ka. YTIryOJIeHHBII
YPOBEHb
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1.3.5.2.3.2 | Msxumres I'.5., CunsixkoB | ®usnka. Momeky- |10 JAPODA http://www.drofa.ru/81/
A3. nspHas GU3UKa.
TepMoarHaMuKa.
YryoneHHbI i
YPOBEHD
1.3.5.2.4.1 |Msikures I'.41., CunskoB | ®dusuka. Dnexrpo- |10 JIPODA http://www.drofa.ru/81/
A3. JTUHAMUKa. YTIyo- | -
JIeHHBIH ypoBeHp |11
1.3.5.2.4.2 |Msxkuiues I' 5., Cunsxo | Pusuka. Koneba- |11 JIPODA http://www.drofa.ru/81/
A.3. HUS U BOJTHBI.
YrayOneHHslit
YPOBEHb
1.3.5.2.4.3 | Mskuuues I'.41., CunskoB | ®usuka. Onruka. |11 JIPODA http://www.drofa.ru/81/

A3.

KBanToBas ¢puszu-
Ka. YTayOieHHbIiH
YpOBEHb
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2.2.0030p y4eOHHKOB, peKOMEeHAYeMbIX K HCIOIb30BAHMIO MPH PeaJu3aiuy UM eI IIHX
rocyJapcTBEHHYI0 aKKPeIUTALUI0 00pa30BaTeIbHbIX IPOIPAMM HAYAJIBHOI'0 00LIero, 0CHOBHOI'O 00111ero
H CpeHero o01mero odpa3oBaHus

IIpenmernas
JTUHAS

Kpatkas xapakrepuctuka

CocraB YMK npenmeTHbIX JIUHUH

OCHOBHOE OBHIEE OBPA30OBAHUE. ®U3UKA

®uzuka 7-9x.»
WznatensctBo «IIpocBeenne
http://spheres.ru/physics/about/

Benara B.B., JlTomauenkoB U.A., [TareOpaties HO.A.

W3nanne NoAroToBI€HO B COOTBETCTBUHU C
(enepasbHBIM rOCYIapCTBEHHBIM 00pa3oBa-
TENbHBIM CTaH/IAPTOM OCHOBHOT'O 00IIEro 00-
pa3oBaHMs U OCBEIIAET BOIPOCH! Kypca (hH3u-
KM JUIsl OCHOBHOMH HIKOJIBL. MaTepuai yueOHu-
Ka HaIpaBJIeH Ha ()OPMHUPOBAHUE MEPBBIX
HAay4HBIX IIPEJCTaBICHUN O QU3HUECKHUX 3aKO0-
Hax U SIBJIICHUSAX U OCHOBAH Ha JIOCTHKECHUIX
COBpEMEHHOM (pU3MKHU U TeXHUKU. [ TaBHBIMU
0COOEHHOCTSIMH JAHHOTO Y4eOHUKA SBISIOTCS
(MKCHPOBaHHBIA B TEMaTHYECKHUX Pa3BOPOTax
(opmar, JTaKOHMIHOCTB U )KECTKasi CTPYKTY-
PHPOBAHHOCTH TEKCTA, Pa3HOOOPA3HBIA HILIIO-
CTpaTUBHBIN psif. Mcnonb30BaHue IIEKTPOH-
HOT'O IPUJIOKEHNA K yI€OHUKY TTO3BOJIMT 3Ha-
YUTENHHO PaCIIUPUTHh HHPOPMAIHIO (TEKCTO-
BYIO U BU3YaJIbHYIO) M HAYYUTHCS IPUMEHATh
ee MPH PEUICHUN Pa3HOOOPa3HBIX (PH3UUECKIX
3a/a4d ¥ TIOATOTOBKE TBOPUYECKHUX PabOT

e VYuyeonnk YMK «®usuka 7 (8, 9)»;

e DIEKTPOHHOE NMpUIoKEHHE K yueOHuKy. YMK
"®uzuka. 7 (8, 9) kmacc"

e Terpagp-TpeHaxép. YMK "®duzuka. 7 (8, 9)
kiacc"

e Terpagp-mpaktukym. YMK "®msuka. 7 (8, 9)
Kiacc"

e Terpagp-sx3amenarop. YMK "®usuxka. 7 (8, 9)
Kiacc"

o 3anmaynuk. YMK "®wusuka. 7 (8, 9) kmacc"

¢ TloypouHoe TemaTtnueckoe mianupoBanue. Y MK
"®uzuka. 7 (8, 9) kmace"

e [loypounsie MmeToguueckue pekomenaanun. Y MK
"®uzuka. 7 (8, 9) kmace"

o [Iporpammsr 00mIe00pa30BATEIHHBIX YUPEKICHUHA
st 7-9 ximaccos. YMK "®wusuka. 7 xkmacc"

e Paboune nporpammel. YMK "Owusuka. 7 (8, 9)
Kacc"

e Konctpykrop ypokos. YMK "®msuka. 7 (8, 9)
kiacc"
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I'pauér A.B., IToroxes B.A.,
CemuBepctoB A.B M3nmatens-

BEHTAHA-

I'PAD

http://vgf.ru/fizG

CKHI LIEHTP

YMK paccunral Ha ydamuxcs oomeodpaso-
BaTEJbHBIX IIKOJ, IPUCTYMAIOMINX K CHCTEMa-
THYECKOMY H3yueHuIo Gpu3uku. Hacrosmiee
W3JJaHUE BXOIUT B CHCTEMY YIEOHHUKOB «AJl-
TOPUTM yCIeXa» U BMECTE C pabOunMH TeTpa-
JSIMHU, TETPabIo JUIsl 1abOpaTOpHBIX padoT u
METONYECKUM [OcOOHeM IS yduTenel co-
CTaBJsieT yueOHO-METOAMYECKUI KOMIUIEKT 110
¢dusuke as 7-9 knaccoB. YMK siBisiercst paz-
HOYPOBHEBLIM U COACPIKUT AOIIOJIHUTECIBHBIC
MaTepuallbl sl ”HTEPECYIOMMXCsl (PU3NKON
y4aIuXxcs.

Ouzuka. 7 (8, 9) kinacc. YueOHHUK.

®msuka. [IpoekTupoBanue yaeoHoro kypea. 7 (8,
9) xiacc. Metonuueckoe mocodue

®dmsuka. 7 (8, 9) xiracc. Pabouas terpams Nel
®dumsuka. 7 (8, 9) kinacc. Pabouas Terpams No2
®dumsuka. 7 (8, 9) kmacc. Terpanp a1 madbopaTop-
HBIX padoT

Pa6oune nporpammer o cepun "Jlunns YMK A.
B. I'paueBa. dusuka (7-9)"

Junaktudeckue Matepuansl o cepun "JInHus
VMK A. B. I'pauesa. ®usuka (7-9)"

Kabapmuu O.0.

WznmatensctBo «IIpocBemmieHme»

www.prosv.ru/umk/5-9

Cozep:xaHue y4eOHUKOB COOTBETCTBYET CO-
BPEMEHHOMY YPOBHIO (D)M3HYECKOH HAYKH U
YUUTBIBAET €€ NOCIEAHUE TOCTHKEHHUS.
CTpyKTypHO-CconepkaTebHasi MOJIENb y4ueh-
HUKa — 3((EKTUBHOE CPEICTBO IS OpraHu3a-
LIUM COOCTBEHHOMN y4eOHOU JeSITeNbHOCTH U
JOCTIDKEHHS IUTAHUPYEMBIX PE3yJIbTaTOB.
Mertonuyeckast MOeNb yaeOHHKA [TOCTPOEHA
Ha OCHOBE JINYHOCTHO-OPHUEHTHPOBAHHOTO
nozxxona K (pOpMHUPOBAHHIO IIPEAMETHBIX H
YHHUBEPCAIBHBIX YUeOHBIX TEHCTBUM.
Briaenenne 00s3aTeIbHOTO U JOIIOJTHUTEIb-
HOT'0 MaTepHaa Mo3BOJISET Peaan30BaTh

I hepeHIMPOBaHHBIA TOIX0/ K U3y CHHUIO
(br3HKHN 1 obecrieurBaeT BO3SMOXXHOCTD Opra-

Ouzuka. 7 kinacc. Yueonuk. Kadapauu O.0.
®usuka. 7 kacc. IeKTpOHHOE MPHITOKEHHUE
(DVD) k yuebnuky Kabapauna O.D.

Ousuka. 7 knacc. Pabouas rerpans. Kabapauna
C.H.

Ouzuka. 7 knace. Kuura s yanrens. Kadapaun
0.®., Kabapmunaa C.H.

®msuka. 7 knace. [loypounsie pa3zpabdorku. Kaza-
xoBa 10.B.

Paboune nporpammel. Omsnka. 7-9 KIaccel.
[IpemmerHas nuHNS yaeOHUKOB « Apxumeny. Ka-
6apmua O.D

Omuka. § kmace. Yueonnk. Kabapaua O.0.
®wusuka. § Kiacc. DIEKTPOHHOE IPHIIOKEHHE
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HU30BaTh CAMOCTOSITENIbHYIO I03HABATENbHYIO
JIESITENIbHOCTD YJaIlluXCsl Ha KaXKJIOM YpOKe.
Cucrema BONPOCOB U 3aJIaHUI COAEPIKUT:

- pa3HOYPOBHEBBIE BONPOCHI, 3aJaHUS U 3a/1a-
4y,

- DKCTIIEpPUMEHTANILHBIE 3a/1aHUS JUIS BBITIOTHE-
HUS B IIKOJIE U IOMA ¢ YETKUMH UHCTPYKIIUS-
MU TI0 UX MPOBEJIEHUIO;

- 3aJIaHUsI C OpUEHTAIME Ha CAaMOCTOSTENb-
HBIA aKTUBHBIN MOKMCK;

- 3aaHus Ha paboTy B COTPYTHUYECTBE;

- HCCJIeIOBATENbCKUE PAOOTHI;

- 3a/1aHUs, [IPEIYCMATPUBAIOIIUE S TENb-
HOCTb B IIUPOKOW MH(OPMALIMOHHOM cpelie, B
T.4. B MEIHACPEE;

- TecToBbIe 3aaanus B popme ['MA miist noxro-
TOBKH K aTTECTAIIUH.

(DVD) k yuebnuky Kabapauaa O.0

®msuka. 8 kiacc. Pabouas terpans. Jlrooumo-
Ba ['.B.

®msuka. 8 kiace. Kaura mns yaurens. Kabap-
muH O.0., Kabapauna C.1.

®dusuka. 9 knace. Yueonuk. Kadapaun O.0.
®usuka. 9 xnace. DIEKTPOHHOE MPUTIOKEHUE
(DVD) k yuebnuky Kabapauna O.D.

®dusuka. 9 kiacc. Pabodas Terpans. Kabapau-
Ha C.1.

Ouzuka. 9 knacc. Kaura uis yuurens. Kabdap-
muH O.0., Kabapauna C.1.

KPHBUCHKO
.B.
«BMHOM.
Jlabopartopus

3HAHUN»
http://lbz.ru/bo
oks/433/8205/

Oco6ennocteio YMK sBnsiercss opurnHagIbHast
CHCTEMA T0/Ia4y MaTepHaja U paclInpeHHbINH
wuiroctpaTuBHbIN psa. Y MK npennazHaueH
IUTs U3ydeHus Kypca Gpu3ukd B 7-9 Kiaccax
00111e00pa30BaTENBFHOM IIKOJIBI U HATIACAH B
cootBerctBun ¢ ®I'OC OO.

Oduzuka. 7 knacc: yueOnux/ 1.B. KpuBuenko
Ouzuka. 8 knacc: yueonuk / U.B. KpuBuenko
Ouzuka. 9 knacc: yuebnuk / .B. KpuBuenko,
A.1O. IlerTnn

®m3uka. 7 Kacc: 1ab0paTOpHBIN KypHAI /
H.}O. Cokonosa

W3 na-

TCIIb-
CTBO

«JIPOD
A»

Y4e0HO-MeTOAUIECKHI KOMIUIEKT TpeTHa3HA-
4eH s 7-9 kimaccoB 001meo0pa3oBaTebHBIX
YAPESKACHUH U BXOAUT B KOMITIEKC YIeOHUKOB
«Beprukams» (5-11 kmaccsr).

®duznka. 7 (8, 9) xiracc. YueOHHK.
Omuka. 7 (8, 9) xiracc. Pabouast rerpanp

Omuka. 7 (8, 9) xiracc. Terpanp s mabopaTtop-

HBIX paboT
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Y4eOHUKH BKITIOYAIOT BECh HEOOXOTUMBIi
TEOPEeTHYECKUI MaTepHal ISl H3y4eHHs Kypca
¢u3MKH B 0011600pa30BaATENBHBIX YUPEXKIe-
HUSIX. YUeOHUKH JIMHUN AI0T BO3MOXKHOCTD
OpraHMU30BaTh KaK CaMOCTOSITEIbHYIO, TaK U
TPYNIIOBYIO pa0OTy y4aluxcs, B pe3yjibrare
Yero y HUX HaKaruIMBaeTCsl OIBIT COTPYAHUY e-
CTBa B IIpoliecce y4eOHOo aesTenbHocTH. Jlo-
CTOMHCTBOM y4eOHMKOB anHoro Y MK siBisi-
I0TCA AICHOCTBH, KPATKOCTh U JOCTYITHOCTD U3-
JIOYKCHHU S, IOAPOOHO OMMCAHHBIC U CHA0XKEH-
HbIe PUCYHKAMHU JIEMOHCTPALIMOHHBIE ONBITHI U
9KCIIepUMEHTAJIbHBIE 3a1auu. Bee riaBbl
y4eOHHUKOB COJIEpKaT OOraThlil MILTFOCTPATHB-
HbIil MaTepuan. K yaeOHuKaM pa3paboTaHbl
9JIEKTPOHHBIE TIPHIOKEHUSI, KOTOPBIE pa3Me-
LIeHBI Ha caiiTe u3atenbctBa «/Ipodar.

dmsuka. 7 (8, 9) ximacc
bl

®dmsuka. 7 (8, 9) xacc.

KOHTPOJIbHBIC pa6OTLI

®dumsuka. 7 (8, 9) knacc.

ThI

®dumsuka. 7 (8, 9) knacc.

3aga4

®dusuka. 7 (8, 9) kiacc.
®dusuka. 7 (8, 9) kiacc.

JlunakTuveckre MaTepu-
CaMocCTOSITENbHBIE U
Juarnoctuyeckue pabo-
COOpHHK BOIIPOCOB 1

Meroanueckoe mocooue
Tectnl

[Mypermesa H.C.,
Baxeerckas H.E.

W3 parenscTBO

«JIPODA»

http://www.drofa.ru/47/

Y4eOHUKM HaMMCaHBI IO aBTOPCKOI porpam-
Me, OTpakarolel TpeboBaHus (emepanrsHOro
rOCyZIapCTBEHHOT0 00pa30BaTEIbHOIO CTaH-
JlapTa OCHOBHOM IIKOJIBI. B 0cHOBE Kypca Jie-
KHUT MHAYKTUBHBIH MTOJX0/: OT YaCTHOTIO,
HaOIF0JaeMOT0 B ITOBCETHEBHOW KU3HU WIIN
TIPY TIOCTAHOBKE OITBITOB, K 00IIEMy — Teope-
THYECKUM OOOCHOBAHUAM HAOJIOIECHUI U DKC-
niepuMeHToB. Kypc (hu3uku HOCHT 3KcIepu-
MEHTJIBHBIN XapakTep; O0JbIIoe BHUMAHHUE B

®dusuka. 7 (8, 9) kiacc.
®dusuka. 7 (8, 9) xiacc.
®dusuka. 7 (8, 9) xiacc.

TPOJIbHBIE PaOOTHI

®dusuka. 7 (8, 9) kiacc.
®dusuka. 7 (8, 9) kiracc.

YuyeOHHK.
Pa6ouas Terpans
IIpoBepouHbIE U KOH-

Meromnueckoe mocodue
ANEKTPOHHOE
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HEM YZEIEHO JEMOHCTPAIMOHHOMY JKCIIEpH-
MEHTY ¥ MIPaKTHYECKUM paboTaM ydanimuxcs.
Y4eOHUKH OTIINYAeTCs] YeTKUM, JIAKOHHYHBIM
H3JI0KEHHUEM MaTepuala ¢ pa3JieliecHueM Ha
CMBICIIOBBIE J103bl. B KOHIIE kaXkaoro napa-
rpaga UMEIOTCs BOIPOCHI ISl CAMOIIPOBEPKH,
cucTeMa 3a/1aHu, BKIIOYAOINX KaueCTBEH-
Hble, TpaduiecKye, BHIYUCIUTENBHbIE U JKC-
IIEpUMEHTaNbHBIE 3aaul. B kypce peanunzo-
BaHa ujest ypoBHeBoit quddepennmanuu. K
TEOPETHYECKOMY MaTepHay BTOPOro YPOBHS,
HIOMUMO 00513aTeNIBHOT O, T. €. MaTepuaja Iep-
BOT'O YPOBHSI, OTHECEHBI HEKOTOPBIE BOIIPOCHI
UCTOPUH (PU3UKH, TEMBI, U3y4eHHE KOTOPBIX
TpeOyeT Xxopoliel MaTeMaTHIeCKON OATO0-
TOBKHU Y Pa3BUTOT0 a0CTPAKTHOTO MBIIIICHHS,
NIpUKJIaHbIe TeMbl. MaTtepua, KOTOpbId U3y-
YyaeTcs yJalluMUcs, NPOsIBISIOIMMU HHTEpEC
K (hu3uKe, HOMeYeH 3BEe3I0UKOM.

Xwmxuskosa JI.C., Cu-

HaBuHa A.A. U3na-

TENLCKUIA LIEHTP
BEHTAHA-TPAD.

http://vgf.ru/fizH

Hacrosmee n3ganue BMecTe ¢ paboYrMH TET-
pazsMu, TeTpaabio I 1a00opaTOpHBIX padoT
U METOJMYECKHM ITI0COOUeM I yaUTeler
BXOJHT B y4eOHO-METOIMYECKUIH KOMILICKT 10
¢uznke s 7 -9 xiraccoB 00meo0pazoBaTehb-
HBIX opranm3anuii. CooTBEeTCTBYeT (penepanb-
HOMY TOCYapCTBEHHOMY 00pa3oBaTelbHOMY
CTaH/apTy OCHOBHOT'O 00IIEro 00pa3oBaHus

®dusuka. 7 (8, 9) kimace
®dusuka. 7 (8, 9) kimace
®dusuka. 7 (8, 9) kimace
®dusmka. 7 (8, 9) kimace
®dusuka. 7 (8, 9) kimace
HBIX paboT

Odmuka. 7 (8, 9) xiracc
yueOHHKa

. YueOHUK.

. Pabouas terpamp Nel

. Pabouas terpamp Ne2

. Meromnueckoe mmocooue
. Terpagp s mabopartop-

. DnektponHas ¢popma
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CPEJHEE OBIIEE OBPA3OBAHUE. ®U3NKA

®u3uka (0a30BbIii ypoBeHb) (y4eOHBIN mpeaMer)

. Qusuxa. 10knacc: 6a306vblil ypoeeHs, yenyoeH bl YPOBEHD
VY4eOHUK NpeaHa3HaueH sl n3ydeHus Gpusuku Ha 6a30BoM U npoduinbHOM ypoBHsX B 10 kiacce 00-
11e00pa3oBaTeIbHBIX OpraHU3alui. Y4eOHUK BMecTe ¢ paboYrMU TETpasiMK, TETPaIbIo Il Jadopa-
TOPHBIX PabOT U METOANYECKUM ITOCOOHMEM JUIsl YUUTEIel BXOIUT B y4eOHO-METOIUUECKUN KOMILIEKT
no ¢usuke i 10 kmacca v paccMaTpHUBaeT pasenbl: « MexaHn4ecKue sBIeHUsD, « TernioBble sBie-
HUSD U «DJIEKTPUUECKHE SIBIICHUS.

. Qusuka. 11 kracc: 6az086vlil yposens, yenyoieHHblIl yPoseHb
YueOHUK npeaHa3zHaueH st u3ydenus pusuku B 11 kiacce o0ieoOpa3zoBaTenbHbIX opranuzanuii. J{o-
IOJIHUTCIIBHBIC K 6a30BOMy YPOBHIO MaT€pHUaAJIbl ITIO3BOJIAIOT U3YYUTH IPEAMET Ha HpOd)I/IJ'[I)HOM
YPOBHE, OATOTOBUTHLCS K €AMHOMY rOCYJapCTBEHHOMY dK3aMeHy Mo (H3HuKe. YYeOHUK BMeCTe C 3a-
JAYHUKOM, paOOYMMU TETPAISMH, TETPAIbIO JIIsl J1a0OpaTOPHBIX paObOT U METOIMUYECKUM TIOCOOUEM JIJIst
y4HTeNel COCTaBIsieT yueOHO-METOIMUECKUI KOMILIEKT 1o gusuke uis 11 knacca. [IpencraBienst
paznensl: «NeKTpOMarHUTHBIE SBICHU, «ONTHYeCKHe ABICHUY, «KBaHTOBBIE sBIEHI, «CTpoe-
nue Beenennoit». CooTBeTCTBYET (heliepalibHOMY KOMIIOHEHTY TOCYapCTBEHHBIX 00pa30BaTENbHBIX
CTaH/IapTOB cpeHero (monHoro) obiero oopazoanus (2004 r.).
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. Quszuka 10 knacc. basoswiii yposens
Y4eOHuk npegHasHaueH ygammmcs 10 kmaccoB, m3ydatonmmM Gu3nKy Ha 6a30BoM ypoBHe. Co3laH ¢
YYETOM COBPEMEHHBIX HaYYHBIX IPEICTABICHIH 1 BKIIIOUACT CIETYIOIINE OCHOBHBIE pa3eibl: «Mexa-
HHKay, «MorekysipHas pu3nuka», « DIEKTpocTaTuKay. JlocTONHCTBOM ydeOHHUKA SIBISETCS TIIATEIBHO
pa3paboTaHHBIN METOAMYECKHA anapaT, BKIIOYAIOIINA BOIPOCH, 3a7]a4H, TBOPUECKUE 3aJaHUs, PyO-
puxy «IIpoBeps cebs». CHHAM IIBETOM BBIACICHBI Ha3BaHU MaparpadoB, He 00S3aTEIbHBIX IS H3Y-
yernns. K yaeOHUKY m31aHa TeTpaab sl 1a00opaTopHBIX padoT, TeTpaau Uil KOHTPOIBHBIX padoT, 1u-
JaKTHYecKre MaTepuaisl. TBopueckue 3aganns coctaBieHsl O. A.KpricanoBoii n H.B.PomamkuaOM.

. Quszuxa 11 knacc. bazoeswiii yposens
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Y4eOHuK peHa3HaueH yyammmMces 11 kimacca, u3yqaronmM Gu3nky Ha 6a30BOM YPOBHE, U SIBIISETCS
poaoinKeHneM ydueOHuka «Dusuka. 10 kimacey. YUeOHUK BKITIOUACT pasieibl: «DICKTPOTUHAMUKAY,
«DJIEKTPOMATrHUTHOE U3TyICHUCY», « DU3UKa BBICOKUAX SHEPTHI, « IMEMEHTHI acTpodhu3nukm». Jlocto-
WHCTBOM YYEOHHKA SBIIACTCS TIIATESIBHO pa3pabOTaHHBIN METOJUUCCKHUI anmapaT, BKIIFOYAIOIIHI BO-
TPOCKI, 3aJIa4M, TBOpYECCKUE 3a7anus, pyopuky «I[IpoBeps ceOs». CHHUM IBETOM BBIJICIICHBI HA3BAHUS
naparpagoB, He 00s3aTeNIbHBIX T u3ydeHus. K ydeOHUKY M31aHa TeTpaih s JAOOpaTOPHBIX padoT,
TeTpaJu JJIs1 KOHTPOJBHBIX padoT, AUAAKTHYCCKHE MaTepralibl. TBOpUSCKHE 3ajaHus COCTaBIeHbI O.
A. Kpricanopoii 1 H. B. PomanikuHoii.

Msxumes T.4., bByxosnes b.b.,

Corckuit H.H. / mop pen. IapdentreBoii H.A.

WznmatensctBO «IIpocBermeHme»

WWW.prosv.ru/umk/10-11

. ®uzuka 10, 11 (6a30BbIi ypOBEHD)
VYueOnuku ¢pusuku [. SI. Msikuinesa u Jp. JUisi CPeAHEH HMIKOJIBI OTBEYAIOT MOTPEOHOCTM HH(pOpPMAIIH-
OHHOT0 00I1IeCTBa, HHHOBAIIMOHHOM SKOHOMHKH, 33/1a4aM ITOCTPOSHHUSI IEMOKPAaTHYECKOr0, TPy 1aH-
CKOro o011ecTBa. JTO HAIJIAAHO OTPAKEHO B HAYYHOM COZIEpPIKaHHH, METOIMYECKOM armapare U caMoi
Mozeny y4eOHUKOB. B yueOHMKaX IIUPOKO MpeICTaBICHBI BO3MOXKHOCTH (POPMUPOBAHHS CAMBIX pa3-
HOOOpa3HBIX YMEHHI U KOMIIETCHIMI: YMEHUE BUJIETh IIPOOJIEMBI, CTABUTH BOMPOCH!, KIIACCHPHIIUPO-
BaTb, HAOJIOATh, JEIATh BHIBOJBI M YMO3AKIIOUEHHS, OOBACHATh, TOKAa3bIBATh, 3AIUILATE CBOU UJIEH,
JIaBaTh ONPEAENICHUS IOHATHAM, CTPYKTYPHPOBATh MaTEPHAI, TIOJHO ¥ TOYHO BBIPaXKaTh CBOM MBICIIH,
apryMEeHTHPOBATh CBOIO TOUKY 3PEHHMS, NPEACTABIATh U COOOIATh HHPOPMAIHIO B YCTHOH U MUCEMEH-
HOH (opMe, BCTyNaTh B AUAJIOT, paboTaTh B IPYIIIE, B paMKaxX NPOEKTa U T. [I.
Marepual y4eOGHUKOB TIIATEIHFHO OTOOPAaH B COOTBETCTBHU C (DYHAAMEHTAIBHBIM SIPOM CONEPIKaHUS
obpazoBanus. He Bxonsmmuii B mporpamMmy 06a30BOro ypOoBHsI MaTepuall BEIEIEH B naparpadax aist Tex
yyalnmxcs, KOTopble U3y4aroT (pusuky donee noapodHo. B Hauane naparpadoB nprBeIeHbI BOIIPOCHL,
aKTyaJIU3UPYIOLINE OCHOBHBIE 3HAHHS M YMEHHS IIepel H3y4eHHeM HoBoro Matepuaina. [locne mapa-
rpadoB gaHBI BOIPOCHI, IPEAyCMaTPHUBAIOLIAE CAMOIIPOBEPKY YUalHXcsl Kak Ha 0a30BOM, TaK M Ha I10-
BBILIICHHOM YPOBHE.
CChIIKH Ha KITIOYEBBIE CIIOBA, IPUBEIEHHBIE B KOHIIE Ka)K/10T0 naparpada, JaroT yJaluMcs BO3MOX-
HOCTB MMPUOOPETEHHS ONBITAa CAMOCTOSTEIILHOTO MONCKA, aHAITN3a i 0TOOpa HH(POPMAIHH C HCIIOIb30-
BaHHMEM HOBBIX HH(OPMAIIMOHHBIX TEXHOIOTHH.
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Y4eOHUKH MOTYT UCITONB30BATHCS TIPH pa0OTE MO Pa3HBIM MEAarOrHYSCKUM TEXHOIOTHSM.
Ocobennocmu aunuu YMK

ConeprkaHne y4eOHHKA COOTBETCTBYET COBPEMEHHOMY COCTOSTHHIO (DM3HKH M YUHTBHIBAET €
ToCTeTHUE JOCTHKEHHUS.

CTpyKTypHO-coJepKaTeIbHast MoJiellb yueOHKa — 3 dexTHBHOE CPeaCTBO Al OpraHU3alUH
COOCTBEHHOM yueOHOH JIESTEeNIbHOCTH M JJOCTH)KEHHS TUIAaHUPYEMBIX Pe3yJIbTaToB.
Meroauyeckast MOZIeNTb yaeOHUKA ITOCTPOEHA Ha MpHOpHTETe (POPMUPOBAHKS IPEIMETHBIX U
YHUBEPCAJIbHBIX YUeOHBIX JACHCTBUIL.

CucTeMa BONPOCOB U 3aJJaHUIN CONIEPIKUT:

O OJIOKHM CaMOCTOSTENBHBIX PEIICHHUH

J'Ia60paTOprIe U MPaKTUICCKUEC pa6OTBI C UETKUMHU MHCTPYKIUAMU I10 UX IMIPOBEICHUIO
3aJlaHus C OPUEHTAIMEN HA CAMOCTOSATENbHBIN aKTHBHBIN MOUCK MH(POpMAIN

OJIOKH MTOATOTOBKH K UTOTOBOW aTTeCTalluu

HPUMEpPHBIN IJIaH A7l COCTABIEHH KOHCIIEKTOB U3yUEHHOI0 MaTepuasia

0710KH, cofepxalue TeMbl peepaToB U NPOSKTHHIX padoT, MpeaycMaTpUBAaIOIINe Aes-
TEeIBHOCTh B IINPOKOH HH(OPMALIOHHOM Cpelie, B TOM YHCIIe B MEIHACpee.

O O O O O

Cocmasg aunuu YMK
10 xnacc

Omuka. 10 kmacc. (6a30Bb1ii ypoBeHs). Msikwes [°.4., Byxosues b.b., Corckmit H.H. (mox
pen. IapdentoeBoit H.A.)

Ommuka. 10 xmacc. DnexrponHoe npwiokenue (DVD) k yueOunky Msikumesa .., Byxoue-
Ba b.B., Corckoro H.H. (nox pen. [Tapdentsesoii H.A.)

O®mmuka. 10—-11 kmaccrr. [loypounoe mnanauposanue. Lo B. @.

11 xnacc

Ommuka. 11 kmacc. (6a30Bb1ii ypoBeHs). Msikwmes [°.4., Byxosues b.b., Yapyrua B.M. (moxn
pen. ITapdentreBoit H.A.)
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e  Omswuka. 11 xnacc. Dnexrponnoe npunoxenue (DVD) k yuebnuky Msikumesa I°.51., Byxosie-
Ba b.b., Yapyruna B.M. (mox pen. ITapdentoeoii H.A.)

. Quszuxa 10. bazosuvlii yposeHs

/m
§ § § é = } Y4eOHuK npeanazHaueH A yqammxcs 10 kiaccos, usydatonmx Gu3nky Ha 6a30BOM ypOBHE.
g2 Eﬁ ) PR JlaHHBI y4eOHUK BKITFOUACT CleAyroniue pa3aensl: «Kinaccuueckas Mexanukay, «MonekynsapHas Gu-
% S = g 3 3uKay, «QnmekTpocTaTHKay (pasaen «DIeKTPOIMHAMUKMY). MeToquyecKuii anmapar yaeOHHKa COCTaB-
A E ani i 8 «§ JIII0T BONPOCHI [UIsi CAMONPOBEPKH, CHCTEMa 33/[aHHiA, BKIIOYAIONIMX Ka4eCTBEHHBIC, IPaQuyecKie n
8 < 5 - lz[ -E BBIYHCIIUTENBHBIE 33/1a4H1, BOIIPOCHI JUIsl TUCKYCCHH, UCCIIEI0BATEILCKIE 33aHHsI, TEMBI IIPOEKTOB,
I Ii( % ; & 3 3ajaHusd Mo pabore C ONIEKTPOHHBIM NPHIIOKEHHEM.
g 2 2 = E E Quszuxa 11. bazoswvlii ypogens 5
&Ei) = 3 :"L s 3 VYueOHUK rpeaHa3zHaueH sl ydammxcs 11 kiaccos, u3ydarommx (pu3MKy Ha 6a30BoM ypoBHe. J{aHHBIH
a o3 < ¥ y4eOHHK BKIKOYAET CIEYIOIIUE PA3IeNbl: «DNIEKTPOIMHAMHUKAY, « DNIEMEHTBI KBAHTOBOH (QU3NKK»,
:>: - ; N «27neMeHTHl acTpodr3UKI». MeTonuuecKuii annapaTt yueOHUKa COCTaBIISIOT BOIIPOCHI VIS CAaMOIIPO-
BEpKH, CUCTEMa 3aJJaHuH, BKIIOYAIOIMX Ka4eCTBEHHbIE, Ipad)MueCKUe 1 BHIYNCIUTEIbHBIC 3a1a4H.
o Quzuxa. 10 knacc: 6a3o06biil YpoeeHsy, yanyOiieHHbLIL YPOseHb

3 § YueOHUK MpeHa3HaueH sl u3ydeHus: pU3nku Ha 0a30BOM U yriryOlieHHOM ypoBHsX B 10 kiacce 00-

==z 9 11eo0pa3oBaTeIbHBIX OpraHU3alMil. Y 4eOHHK BMECTE ¢ 3aJaYHUKOM, TETPAIbIO IS JIAOOPaTOPHBIX

= § é T | paboT n METONMMYECKUM NIOCOOHEM JUIS yIHTENEH BXOAUT B Y4EOHO-METONMYECKUI KOMIUIEKT 110 (PU3H-

S = : E ke s 10 kiacca. B yueOHuKe npezcTaBieHbl pa3iensl «Mexanukay, « MonekyisipHast QU3uka» u

J < ” T 2 «OCHOBFHI NIEKTPOIMHAMUKI (INIEKTpOCTaTHKA). KOMIIIEKT SBISIETCS YaCThIO CUCTEMBI «AJITOPUTM

=0 m = B| yemexa».

s £ E < | o Qusuxa. 11 knacc: 6azo6viil yposeHy, ynyOaeH bl yPOseHb

g E M 2| YueOHMK peaHA3HAYEH I M3yueHus (pU3NKK Ha 6a30BOM M yriybieHHOM ypoBHsX B 11 Kimacce 06-

g > g = | meobpa3oBaTeNbHBIX OpraHu3alyii. YUeOHHK BMECTe ¢ 3a1a9HUKOM, TETPa/Ibio s 1ab0paTopHbIX

= 4:" paboT 1 METOMUIECKUM TTOCOOMEM TSl YIUTENIEH BXOIUT B YIeOHO-METOMUIECKIH KOMIUIEKT 0 (hU3U-

> < ke s 11 xmacca. Conepsxut pasnensl «OCHOBBI 3IEKTPOANHAMUKH (TIpoomkenue)y, «Konebanns n

BOJIHBD?, «OnTuka» u «COBPGMCHHBIG (1)I/IBI/I‘ICCKI/I€ TCOPUMND. I/I3,Z[aHI/IC SABJIACTCA 4aCTbIO yqe6H0-
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http://www.labirint.ru/books/403334/

‘ MCTOANYECCKHUX KOMIIJICKTOB ((AJ'IFOpI/ITM ycCrexa».

®uzuka (yriayoiaeHHbINH ypoBeHb) (Y4eOHbIN peaMer)

Kabapmia O.®., Opmos B.A., OBenunk 3.E. u np. /

noxt pex. [Murckoro A.A., Kabapauaa O.0.

WznatensctBO «IIpocBerieHme»

WWW.prosv.ru/umk/10-11

o Qusuxa 10, 11(yenybnennuiii yposens)
B conepxaHuu yaeOHHMKA MPEICTABICHBI KITFOUCBBIC TCOPUH, UICH, TIOHATHSA, (PaKThl B COOTBETCTBUH C
(yHIaMEHTaJIBHBIM SAPOM 00I1Iero 00pa3oBaHusl, OTPAXKEHBI METOBI HAYYHOT'O TIO3HAHHS, UCIIONb3Ye-
MbIe B (hu3uKe. MaTepuas CTPYKTYPHUPOBAH B 3aBUCMMOCTH OT OCHOBHBIX BHJIOB YU€OHBIX J€HCTBUI;
y4eOHHMKaX 3aJI0)KEHBI OCHOBBI CHCTEMHO-ZESATEbHOCTHOT'O MTOJX0/1a.

Meroanueckuii anmapar yueOHHKa oOecrieuyrBaeT: OBJIaJeHHE IpHeMaMu 0TOopa, aHann3a 1
CHHTE3a HH(pOpMaIIMK Ha ONPEJIEICHHYIO TeMY, (OpMHUPOBaHKE HABBIKOB CMBICJIOBOIO YTCHUSI, Pa3BH-
THE KPUTHYECKOTO MBIIIICHHS, ()OPMUPOBAHHE HABBIKOB CAMOCTOSITEIILHON YyueOHOM e TelIbHOCTH,
BO3MO)KHOCTh OpT'aHU3AIMHU TPYIITIOBOU JIESITETBHOCTH 00YJArOIMXCS 1 KOMMYHUKAIUK MEXIY Y4acT-
HHKaMHU 00pa30BaTelIbHOTO MPOLEcca, BO3MOKHOCTh MHIMBHIyalIU3alMU U TIEPCOHATM3ALIUH TIpoliecca
00y4eHHs1, y4eT aKTyallu3aliy JKU3HEHHOr0 OIbITa 00yJaloLIUXCsl, COOTBETCTBUE BO3PACTHBIM OCO-
OEHHOCTSIM M BO3MOXKHOCTSIM O0YYaIOIIMXCsl, YCTAHOBJIEHHE MEKIIPEIMETHBIX CBSI3el, BO3MOXHOCTb
MIPUMEHEHHUS TIOJTyYeHHBIX 3HAHUH B MPAKTHIECKOW JESITENbHOCTH.

Y4eOHUKH MOT'YT UCITONb30BATHCS MIPH PA0OTE MO Pa3HBIM MEJArOrMYECKAM TEXHOIOTHSIM.
Ocobennocmu munuu YMK
e  Meronuueckas MOJiellb yieOHUKA IIOCTPOEHA Ha MpHOpHUTeTe (POPMHUPOBAHUS MIPEAMETHBIX U
YHHUBEPCAIBHBIX YIeOHBIX EHCTBHM.
e Cucrema BOMPOCOB U 33IaHHUN COJICPIKHUT:
O  TpaJWIMOHHBIE MPEAMETHBIC BOIPOCHI,
O  TPHUMEpBI PELICHHs 3a/1a4 U 3aJIa4H JUIs CAMOCTOSTEILHOTO PEIICHUS,
O JabopaTOpHBIC U MPAKTUUECKHUE PAOOTHI C YETKUMH UHCTPYKIIUSIMU 110 UX MPOBE/Ie-
HUIO
O 3aJaHusl, OPUCHTHUPYIOIINE HA CAMOCTOSITENIbHBIN aKTHBHBIN TTOMCK HH(OpPMALIUH

o 3a/laHN HAa aKTYAJIN3alUI0 PAHEC MMOJTYYCHHBIX 3HAHMUI

59




o TEMBI MTPOCKTHBIX U UCCIICAOBATCIILCKUX pa60T, npeayCcMaTpuBarome ACATCIbHOCTb

B NIMPOKOH MH(OPMAIIMOHHOM cpejie, B TOM YUCIIe B MEHACPENE.
Cocmag nunuu YMK:

10 knacc
e  ®msuka. 10 knacc. (yrinyonénnsiii yposens). Kadapaun O.®., Opnos B.A., Oenuuk O.E. n
ap. (mox pexn. [Munckoro A.A., Kabapauna O.D.)

o [locobue mis yuurens. YriayoneHnoe uzyuenue pusuku B 10-11 knaccax. Kadapauu O.D.,
Kab6apnuna C.1.

11 xnacc

e  ®usuxka. 11 kacc. (yrayonenHnsiii yposens). Kabapaun O.®., ['mazyHo A.T., Opnos B.A. u
ap. (mox pex. [unckoro A.A., Kabapauna O.D.)

e [locobue mis yuurens. Yriayonennoe uzydenue ¢pusuxu B 10-11 knaccax. Kabapaun O.D.,
Kabapauna C.1.

KacesoB B.A.
M3parensctBO [IPODA

http://www.drofa.ru/80/

o Qusuxa 10. Yenybnennwii yposens

YueOHuk npeaHazHaueH yqammmcest 10 Ki1accoB, u3ydarommm GU3KMKY Ha yriayOoJeHHOM
ypoBHe. JlaHHBIH y4eOHUK CO3/IaH C y4eTOM COBPEMEHHBIX HAYYHBIX MPEICTaBICHUI 1 BKIIOYAET CIe-
JyIoLIKe OCHOBHBIE pa3zienbl: « MexaHukay, « MonekynapHas GU3HKay, «dJIeKTpocTaTukay. JJocTonH-
CTBOM Y4eOHHUKa SIBJISETCS TIIATEIbHO pa3paboTaHHbIH METOIMYECKHH alllapaT, BKIIOYAIONIHI BOIPO-
CBI, 33Ja4H PA3INYHON CTETIEHH CIOKHOCTHU, TBOpUecKue 3amanus, pyopuky «[Iposeps ceds». Kuura
xopouro wutoctpupoBasa. K yaeOHUKY n3maHa TeTpaap AT 1ab0paTOpHBIX paboT, TeTpaau Ui KOH-

TPOJNBHBIX paboT, TUITAKTHUECKUEe MaTeprabl. TBopueckue 3amanus coctaBieHsl O. A. KpricanoBoit u
H. B. Pomamxkwnno0i.

o Qusuxa 11. Yenybnennuvlii yposers
Y4eOHuK pegHa3HaueH ygamumcs 11 KimaccoB, B KOTOPEIX (PM3KKA M3ydaeTcs Ha YIITyOJICHHOM
YPOBHE, U SBISETCS MPONOKeHNEM yieOHnKa «Dm3uka. YrimyOneHHsIH ypoBeHb. 10 Kacey, BKIIOUaeT
pa3zaensl: «OIeKTPOIMHAMUKAY, « DNEKTPOMAarHUTHOE U3ITydeHne», « DU3HKa BBICOKHX SHEPTHI»,
«DneMeHTHI acTpoPHU3UKN». JIOCTOMHCTBOM y4eOHHKA SIBISIECTCS] THIATENFHO pa3pabOTaHHBIH METOIH-
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YeCKHil anmapar, BKIIOYAIOIINKA BOIPOCHI, 33,1241 Pa3JIndHOMN CTEIIEHN CJI0KHOCTH, TBOPUYECKHUE 3a/1a-
Hust, pyopuky «IIpoBeps cebs». Kanra xopomo mntmoctpupoBana. K yaeOHUKY M3/1aHBI TETpab LIS
71a00paTOpHBIX paboT, TETpay AJIsl KOHTPOJIBHBIX pabOT M METOMUYECKOE ITOCOOHE.
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o Qusuxa 10. Mexanuka. 10 knacc. Yenyonennwiti yposeHs

B y4yeOHuKe Ha COBpEMEHHOM YPOBHE M3JIOKEHBI (pyHIaMeHTa IbHbIE BOIPOCH IIKOIBHON IPOrpaMMBbl,
IPE/ICTaBICHBl OCHOBHBIE IPUMEHEHNS 3aKOHOB (PU3HMKH, PACCMOTPEHBI METO/IbI pelieHus 3a1a4. Kunra
aJipecoBaHa ydanmMmcsl (pU3nKo-MaTeMaTHuecKuX KIacCOB M IIKOJI, CITYIIATEINSIM U IIPEToIaBaTe s IM
HO/ITOTOBUTENBHBIX OT/IEIEHUI BY30B, 8 TAK)KE YNTATEISIM, 3aHUMAIOIIMMCSl cCaMO0Opa30BaHUEM U TO-
TOBSIIIIUMCS K TIOCTYIUICHUIO B BY3.

o Qusuxa. Monexynapuas gusuxa. Tepmoounamuxa. 10 knacc. Yenyonennuiii yposens

B yueOHMKe Ha COBPEMEHHOM YPOBHE M3JI0KEHBI (hyHIaMEHTAIbHBIE BOIPOCHI HIKOJILHOM NP O-

IpaMMBbl, IpeCTaBICHbl OCHOBHBIC TEXHUUECKUE IPHUMEHEHHS 3aKOHOB (PM3UKH, PACCMOTPEHBI METOBI
peleHus 3a1a4, pa3Hoo0pa3HbIe BOIPOCHI U 33JIaHusl, criocoOCcTBYoMHE 3)(HEKTHBHOMY YCBOCHHUIO
ydeOHoro Matepuaina. Kaura agpecoBana yganmmcs GU3HKO-MaTeMaTHUECKUX KIIACCOB U ILIKOJI, CITy-
IATEJISIM U NIPENoaBaTe sIM OATOTOBUTENBHBIX OT/IEJICHUH BY30B, a TAK)Ke YUTATEIISIM, 3aHUMAT0-
LIUMCSI CaMO0Opa30BaHUEM U TOTOBSIIUMCS K IOCTYIUIEHHIO B BY3.

o Qusuka 10-11. Dnexmpoounamuxa. 10—11 knacc. Yenybnennwiii yposenn

B ydeOHHKe Ha COBPEMEHHOM YPOBHE M3JIOKEHBI ()yHIaMEHTaIbHbIE BOIIPOCH! IIKOJIBHON
MIPOrpaMMBbl, PEICTABICHB OCHOBHBIE PUMEHEHNUS 3aKOHOB (PM3HUKHU, PACCMOTPEHBI METO/IBI PEIICHUS
3amad. Knura agpecoBana yqanmmmcst (PU3UKO-MaTeMaTHUECKUX KJIACCOB M LIKOJI, CIYIIATENAM H Ipe-
TI0AaBaTEISIM MTOATOTOBUTENBHBIX OTACIECHUH By30B, a TAKXKE YATATEISIM, 3aHUIMAIOIIUMCS caMoo0Opa-
30BaHMEM U TOTOBSIIUMCS K MOCTYIUICHHIO B BY3.

o Qusuxa 11. Konebanus u eonnvl. 11 knacc. Yenyonenuwiil yposeHo.

B y4e6H1Ke Ha COBpEMEHHOM YPOBHE M3JI0KEHBI (pyHIaMeHTaIbHBIE BOIPOCH! IIKOITbHON
MIPOrpaMMBI, IPEICTaBICHB OCHOBHBIEC IPHUMEHEHNS 3aKOHOB (PM3HMKH, PACCMOTPEHBI METOABI PELICHUS
3a/a4. Y4eOHHK JIOMOHEH BONPOCAMH U 3a/IaHHSMH, HallpaBIeHHBIMH Ha ()OPMUPOBAHUE NIO3HABA-
TEIIbHBIX MHTEPECOB HA OCHOBE MHTEJUICKTYAJIBbHBIX U TBOPUECKHX CIIOCOOHOCTEH ydammxcs, Ha OBJa-

61




JICHE HaBBIKAMHU CaMOCTOSATEIEHOCTH. KHrra anmpecoBana yqanmmMcst (GU3NKO-MaTEMaTHISCKUX KIlac-
COB U IIIKOJI, CIYIIATEIISIM U TPETIOAaBaTEeNISIM MOATOTOBUTEIBHBIX OTACIICHAN By30B, a TAK)KE YUTATE-
JIIM, 3aHUMAIOIIMMCS CaMOOOPa30BaHUEM U TOTOBSIIUMCSI K TIOCTYIICHHUIO B BY3.

o Qusuxa 11. Onmuxa. Keanmosas gpuzuxa. Yenyonenmnwiil yposens

B yueOHMKe U310KeHbI ()yHIaMEHTAILHBIC BOITPOCH! ONTHKH, KBAHTOBOH (DU3HMKH U CIICIU-

AJIBHOW TEOPUH OTHOCHTEIBHOCTH, MPEICTABICHBI OCHOBHBIC TEXHUYECKUE MPUMEHEHUSI 3aKOHOB (DH-
3UKH, PACCMOTPEHBI METOJIbI PEHICHHUS 33a/1a4. Y YeOHHK JTOTIOJTHEH BOMPOCAMU M 3aJJaHUSMU, HATIPAB-
JICHHBIMH Ha ()OPMHUPOBAHHUE MTO3HABATEILHBIX HHTEPECOB HA OCHOBE MHTEIUICKTYaIbHBIX U TBOPYECKUX
CIOCOOHOCTEHN yJaluXxcsl, Ha OBJIa/ICHHE HAaBBIKAMH CaMOCTOSITEIBHOI0 IPHOOPETEHNS] HOBBIX 3HAHUI.
Knura ajgpecoBana ydammMcs pru3nko-MaTeMaTuueckux KJIacCoB U LIKOJI, CIYIIATeNsIM U IpenoiaBa-
TEJISIM MOJrOTOBUTENBHBIX OTJIEIICHUI BY30B, a TAK)KE YUTATENSIM, 3aHUMAIOIIMMCSI CaM 000pa30BaHUEM.
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MPOEKTUPOBAHME PETUOHAJIBHOM / STHOKYJIbTYPHOM
COCTABJISIIOIIEN YYEBHOI' O IIPEJIMETA «®U3UKA»

[Ipy npoeKTHPOBaHUM PErMOHATBHOM/STHOKYIIBTYPHOW COCTABIISIOIIEH
y4eOHOro npeaMeTa peKOMEHIyeM PYKOBOJICTBOBATHCS CIEAYIOLUIMMU HOpMa-
TUBHBIMH PETMOHAJILHBIMU IOKYMEHTaMU:

e 3akoH PecrryOnuku Tatapcran ot 22 urons 2013 romga Ne68-3PT «O6
00pa3oBaHUI»;

e 3akoH PecryOnuku Tarapcran ot 8 wmrons 1992 roma Nel560 — Xl
«O rocynapcTBeHHBIX si3bIkax PecnyOnmku Tarapcran v Ipyrux s3bl-
kax B PecryOonmuke Tarapcran» (c y4eToM HOBOW penakiuy 3akoHa
Pecniyonuku Tarapcran ot 12 utons 2014 r. Ne53-3 PT «O BHeceHun
U3MEHEHUI B OTJENbHBIE 3aKOHO/ATeNbHbIe akThl PecryOnmku Ta-
TapcTany»);

e 3axoH Pecnyonuku Tartapcran ot 17 umronst 2015 r. Ned0-3PT «O0
YTBEPKACHUU C’I’paTCFI/II/I COIMAJIBHO-DKOHOMUYECKOI'0  pa3BUTHUA
Pecny0Omnuku Tarapcran o 2030 rogay;

e [locranoBnenne KabGunera MunuctpoB PecnyOauku Tarapcran ot
17.06.2015 Ne443 «OO6 yrBepkaenun CTpaTeruu pa3BUTHsI BOCIIUTA-
Hus oOyuaromuxcs B Pecriyonuke Tarapcran Ha 2015-2025 roapi»;

e TocynmapcrBeHHyro mnporpammy «Peamuzauus TrocygapCTBEHHOM
HallMOHAJIbHOW moiuTuku B PecnyOnuke Tarapcran nHa 2014-2020
TOZIBI»;

e TocymapcrBennyio mnporpamMmy «Pa3zBuTHe 00pa3oBaHHs W HayKH
Pecy6nuku Tatapcran nHa 2014-2020 rogsny;

e TocymapcrBeHHyro nporpaMmy «CoxpaHeHHe, U3ydeHUE U pa3BUTHE
rocyIapcTBEHHBIX SA3BIKOB PecryOnmuku Tatapcran U APYTrUX SI3BIKOB
B Peciybmuke Tatapcran Ha 2014-2020 rogpn».

B oCHOBE 3THOKYJIBTYPHOI'O 00pa30BaHMS JICKHUT MO3UTUBHOE BOCIIPH-
SITHE 00y4aeMBbIMU CBOET0 MCTOPUYECKOTO MPOIUIOTO, PACKPBITHE TITyONHHbIX
CMBICIIOB OOIIECTBEHHOTO OBITHS UY€pe3 OCMBICIEHHE COOCTBEHHBIX HAIMO-
HaJIbHBIX KOPHEW M BO3POXKACHHE JYYIINX HAPOIHBIX TPaIWIMH. DTHOKYIIb-
TypHBIE BOCHHTATENbHBIE TPATULIUHN JIOOOr0 Haponaa MPElCTaBIAIOT cOoOOH
CUCTEMY LEHHOCTEH, TpaJuLUi, OTHOLWIEHUM, KOTOPBIE SIBISIOTCA COCTaBHOM
Y4acThIO O0IEPOCCHIUCKON KYIbTYpHL. [ TaBHas 3a/1a4a STHOKYJIBTYpHOT0 00pa-
3oBaHus B PecriyOnmke TaTapctaH — CIUIOUeHNE STHUYECKH Pa3HOACHIEKTHOTO
B e€AMHOe 00pa30BaTENbHO-BOCHHUTATEIBHOE MPOCTPAHCTBO, OOBEIUHIEMOE
OOMIMMU LIEHHOCTSMU BBICOKOH TYXOBHOM HAIIMOHATIHHON M MHUPOBOH KYIBTY-
PBI, OCHOBAaHHOW Ha MPUHIMIIAX T'yMaHW3Ma U APY>KObI HApOJIOB.

[Ipombmmuennocts TaTapcraHa HaOupaer HOBBIE TEMITBI PAa3BHUTHAL
Hawnbonee pa3BuUTbIMU OTpaciasiMi TPOMBIIUIEHHOCTH SIBISIIOTCS: HeTeno0bI-



Ya, XUMHUsSI U He(PTEXUMHS, MAIIHHOCTPOCHHE M METaII000paboTka, CTPOH-
TENbCTBO, JJIEKTPOIHEPreTHKA M JIeTKasl MPOMBIILUICHHOCTh. LlenecooOpazHo
Ha YpPOKax periaTh (pU3HYeCKUe 3aJa4i ¢ TEXHHISCKHM COICPKaHUEM I10 BCEM
TemaM nporpammsl kypca ¢pusuku VII—VIII knaccos, cooTBercTBytomue pas-
JTUYHBIM cepaM mpou3BojicTBa. Mcmons3oBaHue B y4eOHOM Mpoliecce 3aad
TaKOro BHJA CIIOCOOCTBYET O3HAKOMIICHHIO YYaIllUXCS C NPUHIMIIOM YCTPOH-
CTBa W JACHCTBHSA MEXaHW3MOB M MallWH, TIEPeladd U NpeoOpa3oBaHus SHEP-
THH, TEXHOJIOTUHU TPOMBIIUICHHOTO U CETbCKOXO035CTBEHHOTO MPOU3BOJCTBRA,
CpENCTB YNPABJICHHUS, YMEHHIO PHUMEHSATh (HH3HUECKHE 3HAHUS K 00BACHCHHUIO
JIeHCTBHS TEXHUIECKHX 0OBEKTOB.

Pemias Takue 3amaum, obydaroniuecs Ty0ke W MPOYHEE YCBAUBAIOT
u3ydyaemble HU3NUECKHE TIOHATHSI, SIBJICHHUS M UX 3aKOHOMEPHOCTH, MOJTyda-
FOT CBEJICHUSI O HOBBIX JOCTIDKCHHUSIX U MPOoOJIeMaxX HAYKH U TEXHUKH, O Clie-
QuKe HEKOTOPHIX Npodeccuii, NpuoOpeTaroT TPYAOBbIe HABBIKH B y4eO-
HbIX MacTepckux. [Ipu oOyueHnu ¢usuke OonplIre BO3MOXKHOCTH Juis (hop-
MUPOBAHUA U PA3BUTHS 3KOJOIrMYECKOro MBIIIJICHUS, BOCIIUTAHUA Y o6yqa-
OIIUXCA llO6pOTLI, TF'OTOBHOCTHU K YYaCTUIO B CIIaCE€HUU MPUPOABI, B COXpa-
HEHUM €€ KpacoThl W OOraTcTBa MPEmOCTaBISIET MPOIEce moadopa, cocTas-
JICHUs, PEICHHUS W aHalu3a PasiIM4YHbIX BUAOB 3a7ad, B KOTOPBIX SIBJICHUS
paccMaTpUBAIOTCS C TOYKH 3PEHUS BIMAHUS Ha OKPYXKAIOLIYIO cpefy. Ydu-
Tellb, BKJIIOYAs B COACPXKAHME 3alad JJIEMEHTHl KpaeBeleHHs, CyMeeT pe-
LINTH BCE yKa3aHHbIEC 337a4yd. PekoMeHnyeM MPUMEHUTH B padoTe yueOHyIo
JIUTEpaTypy CIEAYIOLIUX aBTOPOB:

1. Huzamos, U. M. 3aiauu no ¢pu3mKe ¢ TEXHUYECKUM COJlepKaHUEM. — M.
[poceemenne, 1980.

2. Pebko, T.M. Knaccudukanus, npuMepsl 1 QyHKIMU 337124 10 (H3HUKE C
9KOJIOr0-KpaeBenueckumM cojiepikanuem// duszuka, 1999, Ne3.

3. Tanesa, P.M. Ucropudeckoe copepkanue 3amad no ¢usmke. — Ka3zans:
UIIKPO PT. — 2003.
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METOJUYECKHUE PEKOMEHJIAIIUU 110 OP' AHU3AIIUN
BHEYPOUYHOM PABOTHI 110 YYEEHOMY NIPEJIMETY «®HU3AKA»

ITon BHEYpOUHOH AesTeNbHOCTBIO B pamkax peanuzauuu OI'OC 000
CllelyeT TOHMMAaTh OOpa30BaTENbHYIO [ESTENBHOCTh, OCYHIECTBISIEMYIO B
(opMax, OTIMYHBIX OT KJIACCHO-YPOYHOH, M HalpaBJICHHYIO Ha JIOCTHKEHUE
TUTAHUPYEMBIX PE3YJIbTATOB OCBOSHHUSI OCHOBHBIX 00pa30BaTeIbHBIX TPOrPaMM
OCHOBHOTI'O 00111er0 00pa3oBaHMsI.

BHeypouHasi esITebHOCTD SIBISIETCSI 00sI3aTeIbHBIM KOMIIOHEHTOM CO-
JIep’)KaHHsl OCHOBHOW 00pa3oBaTeNbHOM MpOrpaMMBl OCHOBHOTO OOIIEro
cpeaHero (TIOJIHOr0) 001Iero 0opa3oBaHusl.

BHeypouHast 1esSTeIbHOCTh PEATU3YETCsl MO CIESNYIONIMM HalpaBiIeHH-
SIM Pa3BUTHsI JIMYHOCTHU: JYXOBHO-HPABCTBEHHOE, (DM3KYJIbTYPHO-CIIOPTUBHOE
U 03JI0POBUTENBHOE, COLUATIBHOE, OOIIEHHTEIUIEKTYaIbHOE, OOIEKYIbTYPHOE
(.14 ®I'0C 000).

CTpyKkTypy HOpOrpamMMbl BHEYPOUHON MAESTENbHOCTH Ief1eco00pa3Ho
COCTaBJISITb B COOTBETCTBHUHU C Tpe6OBaHI/IﬂMI/I K TIporpaMmam OTACJIbHBIX
npeaMeToB, Kypcos (11.19.5 ®T'OC OO00) u «MeTognyecKUMH peKoMeH1a-
UMM 110 OpraHW3all¥si BHEYPOYHOH HEATENbHOCTH B paMKax pealu3anuu
OI'OC» (BueypouHas nesSTeIbHOCT MIKOIBHUKOB. MeTONYEeCKUiT KOHCTPYK-
top / JI.B. I'puropses, I1.B. CtenianoB. — M.: TIpoceemienue, 2010. — 233c.).

Bueypounas gearensHocTs (11.14 @I'OC OOO0) peanuzyercs 1o cie-
JYIOLIMM HalPaBIEHUAM Pa3BUTHUS JINYHOCTH:

— IIyXOBHO-HPaBCTBEHHOE;

—  (uBKYNBETYPHO-CIIOPTUBHOE U 030POBUTEIHHOE;
—  COLMANBHOE;

— 0OIIeHHTEIIEKTyalIbHOE;

— 00mIeKynbTypHOE.

Oco0EHHOCTBPIO BHEYPOYHOH HEATENIbBHOCTH SABIAETCS TO, YTO OHA
HalpaBJIeHa Ha JOCTH)KEHHE OOYJaIOIMMHUCA B OOJNBIICH CTENeHH JMYHOCT-
HBIX ¥ METalpeMEeTHBIX Pe3yNbTaToB. [lIaH BHEYpOUHOH NEATENbHOCTH MO-
KET BKIIOYAaTh KYPChl BHEYPOUHOH NEATENBHOCTH, COIEPIKATENBbHO OTHOCH-
mUXCS K TOMY WIH UHOMY Y4eOHOMY NpenMeTy WIH TPYIIE MPEeAMETOB, HO
HAIpaBJICHHBIX HA JOCTIDKEHHE JIMYHOCTHBIX M METAlpPeIMETHBIX Pe3yibTa-
TOB. DTH pe3yabTaTsl chOpMyIupoBaHbl B [IMaHUpyeMBIX pe3ynbTaTax Ipo-
rpaMM MEXIUCHUIUIMHAPHBIX KypcoB (1.2.3. Ilmanmpyemsie pe3ynbTaThI
OCBOCHHSI YIEOHBIX ¥ MEXIUCIUIUTHHAPHBIX IIPOrPaMM ).

JocTmkeHne IIaHUPYEMBIX Pe3YIbTaTOB B OCHOBHOM IIKOJIE MPOUCX O-
IUT B KOMIUIEKCE HCIIOJB30BAHHS YETHIPEX MEKAMCHUIUIMHAPHBIX y4eOHBIX
TIporpamm:

— @opmupoBaHNE YHUBEPCATBHBIX YI€OHBIX JEHCTBHH;
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— ®opmupoBanre UK T-KOMIIETEHTHOCTH 00YUYaIOIINXCS;

— OCHOBHI yu4eOHO-HCCIICAOBATEIECKON U MPOCKTHON JESATEIb-
HOCTH», «OCHOBBI CMBICIIOBOT'O UTEHHS U PaboTa C TEKCTOM)
¥ y4eOHBIX MPOrpaMM IO BCEM TpeIMeTaM, B TOM ducie U (u-
3ukn. HeoOxomumo onpenenutbes B pamkax OOIT opranuza-
UM, KaK 3TH Pe3yIbTaThl MOT'YT PEIIATHCS MOCPEICTBOM
npenMera «Duzukay. Hanpumep, «Puzuka u texuukay, «Mc-
Topus GU3HKI» H T.JI.

Pabora ¢ omapeHHBIMU OOYYarOIMMUCS, YCIIEHIHBIMU B 00Y4€HHH, KO-
TOpBIC UHTEPECYIOTCS (PU3HMKOM, MOXKET OBITh OpraHW30BaHA B paMKaX KpyK-
KOBOW JIEATETLHOCTH WU (DakynbTaTHBa. [Ipy 3TOM HEOOXOIUMO HCIOIB30-
BaTh WHHOBAIIMOHHBIC Y4eOHO-METOIMUYCCKIE KOMIUIEKCHI, KOTOPBIC TTO3BOJISI-
IOT TPOCKTHPOBATh MHIUBUIYAIBHYIO TPaeKTOpHIO o0ydyeHus. Ocoboe BHU-
MAaHUE Ha 3aHATUAX NPECAMETHBIX pr)KKOB u q)aKyJ'leaTI/IBOB CJ'IeleeT y]leJ'lS[Tb
BOIPOCaM, KOTOPBIE PaCUIMPSIOT W YIIIYOJISIOT 3HaHUsS, MMOJy4eHHbIe 00y4a-
IOIUMMUCS Ha ypokax. IIpy moAroToBKE K y4acTHIO B OJMMIIMAAAX YUUTENIO
cneayet pykooactBoBaThcsl «IIporpammoit 3akimounTenbHOro 3tana Beepoc-
CUICKOM OJUMIIMABI IIKOJIBHUKOB MO (DPU3MKE», KOTOpas pa3MelleHa Ha WH-
dopmanmontom moptaie http://www.rosolymp.ru. Tlobeautensmu u mpu3e-
pamu OJIUMIINAJT CTAHOBATCS, KaK MpaBuiio, o0ydaromiyecs Tex o0pa3oBarelib-
HBIX OpPTaHU3alUi, KOTOPHIE BBIICIAIOT JOMOJHUTEIbHBIC Yachl Ha IpOBele-
HHE DJICKTUBHBIX KYPCOB U MHAMBUIYAIbHBIX 3aHATUH MO (u3nke. Xopolue
pe3yabTaThl HA OJMMIIMAAAX ITOKA3bIBAIOT ydaIlHecs, KOTOPBIE MO PYKOBOI-
CTBOM  YYUTENsl JIOTIOJHHUTENBHO 3aHMMAIOTCS B  3a04YHBIX  (pU3HKO-
MaTeMaTHYeCKUX IIKOJIAX MpH BeAyIIHX By3ax cTpansl (MI'Y, MOTU, MDU
U Jp.), YY4aCTBYIOT B €KETrOHBIX OTKPBITHIX OJIMMITHAIAaX U KOHKYpCax (TaKuX,
HampumMmep, Kak «ABaHrapay, «llar B Oymymee»), a Takke B TUCTAHIIMOHHBIX
COpPEBHOBAHHAX, OPTaHU30BAaHHBIX yepe3 MIHTepHeT.

B pabote ¢ omapeHHBIMH JETHMH YUUTEIIO TIOJIE3HO UCTIONB30BaTh CIIe-
JIyIoI[e ocooust 1 nH(pOpMaIUIO Ha calTax:

1. BummnskoBa, E.A., Makapos, B.A., CemenoB, M.B., Uepenerkas,
E.B. u gp. Omumunuk EI'D. ®usuka. Pemenne cnoxHbIx 3amad / 1mox pem.
B.A.MakapoBa, M.B.CemenoBa, A.A.SIkyre;; OUIIM. — M.: HHTemneKT-
Hentp, 2011. — 368 c.

2. Benwr, C.b., Kynukos, M.H., lllesio, B.H. Onummnuannsie 3aa4n
o ¢usuke. — M.: Berrana-I'pad, 2005. — 128 c.

3. Teanenmreiin,JI.3., Kupuk, JLA., Tensdrar, U.M.. Pemenne kio-

YeBBIX 33]1a4d M0 (prU3mKe A7 OCHOBHOM MKONBI. 7-9 ximaccel. — M.: Wnekca,
2006. — 2008 c.
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4. Teanenmreiin, JI1.3., Kupuk, JLA., 'ensdrat, .M. . 3agaun mo ¢u-
3WKe ¢ MpuMepamu pemeHuil. 7-9 kmaccel / mon pen. B.A. OpnoBa. — M.:
Wnekca, 2005. — 416 c.

5. Topnosa, JI. A. Omummuansr o ¢usuke: 9—11 wi. / JI. A. Topio-
Ba. — M.: 2007.

6. Kabapaun, O. @. ®uznka. 3agaunuk. 10-11 k. [Tocobue amst obre-
obpaszoBatenbHBIX yupexnaenuit / O. ®@. Kabapaun, B. A. Opos, A. P. 3unb-
o6epman. — 6-¢ u3n., nepepad. — M.: JIpocda, 2007. — 350c.

7. Kabapmun, O. ®. MexnyHapoaHsle (QU3NYECKUE OJIMMITHAIBI
mkonbHuKOB O. @. Kabapmun, B. A. Opnos / nox pen. B. I'. Pasymosckoro.
— M.: Hayxka, 1985.

8. Kozen, C. M. u np. ®usuka. Becepoccuiickue onummnuaasl. Beim. 1, 2,
3/ C. M. Kozen, B. II. Cnoboasiuun. JI. A. AeKCaHApOB | JAp.; MOA PE.
C. M. Kozena, B. I1. Cnoboasanuaa. — M.: TIpoceemenue, 2008, 2009, 2012.

9. Kozen,C. M. Cnoboasuun, B. I1. Beepoccuiickie omuMITHAIBI 10
¢uszuke. 1992-2001/ Ilon pen. C. M. Kozena, B. I1. Cnobonsauna. — M.:
Bepoym-M, 2002.

10. Jlykammuk, B.M. COOpHUK IMIKONBHBIX OJMMIIHAIHBIX 331a4 10 (u-
3WKe: KH. Ui oOy4arommuxcst 7—11 k. 001eo0pa3oBaTenbHbIX YIPEKIACHUH /
B.N. Jlykamuk, E.B. HIBanoBa. — M.: IIpocemenue, 2007. — 255 c.

11. CemenoB, M. B. SIkyra, A. A. 3agaun MOCKOBCKHUX TOpOJICKUX
omummuan mo ¢usuke. 1986-2005 / mom pemakumeir M. B. Cemenosa,
A. A. Sxyte1. — M.: MITHMO, 2006.

VY4acTre B HIKOJNBHBIX ¥ WHTEPHET-OJIMMITMAAaX MO3BOMIACT yJallluMcs
JienaTh HeOONbIINE OTKPBITUS Ul ce0s M PAaCKPBITh CBOI TBOPUECKUI ITOTEH-
uai.

PexoMeHyemMble HHTEPHET-PECYPChI:

www. barsic.spbu.ru, CTpaHHIIa pernucTpaImm
ttp://barsic.spbu.ru/olymp/index_reg.html.
JomamHss CTpaHHIIa HHTEPHET-0JIMMIINA] o (huznke

http://barsic.spbu.ru/olymp/, crpannma BXxoma B CHCTEMY JUIS MPOXOXKICHHSI
onmuMmuapl http://distolymp.spbu.ru/phys/olymp.

3a04HbIC ONUMOMAIGI K KOHKYPCHI HA CalTax:

MU®U http://olymp.mifi.ru/

M®TU http://olymponline.mipt.ru/

MT'Y http://olymp.msu.ru/
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METOJUYECKHUE PEKOMEHJAIIUN
10 N3YYEHUIO HAUBOJIEE CJIO’KHBIX BOITPOCOB
IO YYEBHOMY HNPEJMETY «®PU3UKA>»

B 2018/2019 y4yebHOM roay B mpenogaBaHuu (HU3UKH 0OpaIiaeM BHU-
MaHHE Ha COXpaHEHHUE CIIEAYIONIMX 0COOEHHOCTEH: aHau3bI pe3ynsTatoB EI'D
n OI'D NO3BOJSIIOT YYUTENSAM HAIJSIHO YBHJIETh NMPEEMCTBEHHOCTH YPOBHEH
TpeOOBaHMI K BBITYCKHHUKAM OCHOBHOH W TIOJNHOM CpeJHEH ILIKOJIBI, COOTBET-
CTBYIOIIUX (peJiepabHOMY CTaHAAPTY.

Pexomennyem MO yuwureneii (pu3uku oOCYIUTh pe3yabTaThl TOCyaap-
CTBEHHOH (MTOrOBOM) aTTecTaluy Mo (pU3MKEe OCHOBHOHM M cperHel (MOIHOMN)
LIKOJIBI HE TOJILKO C YKa3aHHEM CpelHHX OalluIoB 1Mo 00pa3oBaTelIbHBIM Opra-
HU3ALMSIM, HO M aHAJIN30M BBINOIHAEMOCTH KaXKJOr0 KOHKPETHOI'O 3a/laHMs
N0 KaXJOMY YYHTENt0 (PM3HMKH, BBITYCKHHKH KOTOpbIX ciaaBanu OI'D u EI'D
no ¢usuke. CpaBHUTH pe3yNIbTaThl 00Pa30BATEIBHON OPraHU3alMu C Pe3yJib-
TaTaMy MYHHUIMIIAIBHOTO paiioHa. Hanpumep: nmocne Toro, kak o0pa3oBaTesb-
Has opraHu3anys MnojaydaceT IMpPOTOKOJ MPOBEPKH, BBIYUCIIACTCA MPOLCHT BbI-
HOJTHSIEMOCTH KaXKJOro 3a/1aHusl (OTHOIIEHHE OOIIEro KOJIWYECTBa CHMBOJIOB
«+» MO JaHHOMY 3a/IaHMIO K YUCIy YYaCTHHUKOB), JIaK€ €CIU C 3aJjaHueM 1
EI'D mo ¢pmsuke cnpasunucs 60% ydactHukoB. Ilo kogndukaTopy 31eMeHTOB
COJIep’KaHUsl KOHTPOJIbHBIX M3MEPUTEIBHBIX MaTepUasIoB (MaTepHuai pazMme-
mieH Ha caiite @UIIN) onpexnensiercss TeMa TaHHOTO 3aJaHUs, HA KOTOPYIO B
Xole M3y4eHHs y4eOHOro marepuasla HEOOXOAMMO HEOZHOKPATHO OOpaTHUTh
BHUMaHHUe. TONbKO TakoW MOAPOOHBIN aHAIIM3 PE3yNbTATOB BBIBISET MPOOe-
JIBl B 3HAHUSX yJallMXcCs, CIABIINX 3K3aMEH.

Y4uTento, OCHOBBIBAACh Ha pPe3yabTaTax aTTECTAllMU OOyJaroluXcH,
PEKOMEHAyeM BHOCUTH KOPPEKTHPOBKM B MeTonukH oOyueHus. EI'D He pac-
CYUTaH Ha BBITYCKHUKOB, IPOMIENMINX oOy4eHHe Ha 0a30BOM YpOBHE IpH 2
JacaX B HEAENI0, HO, KaK MpPaBWJIO, ydamiuecss 0a30BBIX IIKOM SBIISIOTCS
YYacTHHKaMH dk3aMeHa. MuHnManbHeiid 6ait EI'D mo gusuke cooTBeTCTBYET
cTaHmapTy 0a30BOro ypoBHA. B Kimaccax yHHMBEpCAaTbHOTO MPOQIIIS MOXKHO
JOOUTHCS BBICOKHX PE3YNIBTATOB TOJIBKO MPU CHCTEMATHIECKON JOMOIHUTENb-
HOH paOore. YuamuMcsi YHUBEPCAIbHBIX KIACCOB, JKEMAIOIIUM IPOIOIKUTH
o0ydeHre TI0 €CTeCTBEHHO-HAYYHOMY WM TEXHUUECKOMY PO, HeoOXo-
JMO TIPOIMTH JAOMOJIHUTENBHYIO MOATOTOBKY B BHU/E MIEKTHBHBIX KypcOB, (a-
KYJIbTaTHBOB, 00yJIEHHE Ha 3a09HBIX MOATOTOBUTEIBHBIX MIIH JUCTAHIIHOHHBIX
Kypcax. B cpemuei mkone mpu BeIOOpe yueOHMKA I MPOQMIEHOrO Kiacca
PEKOMEHAYEeM HCXOHUThH U3 TOTO, YTO B IAHHOM CITydae Ielb — HE COODIIeHNE
MaKCHMAJIbHO BO3MOXKHOTO 00BEMa, a 00ydEeHHE CaMOCTOSITEIbHOMY IHOHCKY
3HaHWUH, (OpMHUPOBaHNE HAYIHOI'O MBIIUICHHUS, Pa3BUTHE SKCIIEPUMEHTATBHBIX
HaBBIKOB. [lo3TOMY IienmecooOpa3Ho JOOMBATHCS MOBBILICHUS! YPOBHS TOATO-
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TOBKH O0YyYaIOIINXCs HE pacIIMPEHNEM Kpyra U3ydaeMbIX BOIPOCOB, a yIriayo-
JICHWEM Kypca 3a CUeT pelIeHHs! OOJBIIEro KoJIniecTBa Oonee pa3HOOOpa3HBIX
U CJIOKHBIX 3aJ1ad, BKJIIOYAst IKCIIEPUMEHTAIbHBIE, HCCIIEIOBATENILCKHE 3a1a4n
W 3a/a4u-OlEeHKH. PeKOMEHAyeM YYMTeNsIM HCIIOIb30BaTh B CBoel pabore
pe3yapTatel EI'D, OI'D, pernoHambHBIX JUATHOCTHUECKUX Pa0O0T M MX METO-
JMYECKUE aHATTU3BI:

1. Meroanueckue peKOMEHAAIMH ISl YYUTENeH, MOJAroTOBICHHBIE Ha
OCHOBE aHallM3a TUIMYHBIX OmHO0K ydacTHHKOB EI'D 2017 rona mo ¢usuke.
M.IO. [Jemunoa, ®I'BHY «®UIIN», n.a.H. (TEKCT pa3MelleH Ha caiTe
OUTTN www.fipi.org).

2. Meronuyeckuil aHaIM3 Pe3yJIbTAaTOB BBINOJIHEHHUS PErHOHAIBLHOTO
MOHHUTOPHHTOBOTO M MPOOHOro TecTupoBanus no ¢usuke B 8 u 10, (9) 11-x
KJaccax oOpa3oBaTeNbHBIX opraHu3anuii Pecnyonuku Tarapcran (nadopma-
IUS O IPOBEICHHAM Pa3MeliaeTcs Ha caite WWW.rcmko.ru).

CrenoBath 3TUM pEKOMEHJANUAM HEOOXO0MMO MTOCTOSIHHO, paboTas co
BCEMH YUYaIIUMHKCS C Havyana o0ydeHus Qusrke, a He TOIBKO C TEMH, KTO TOTO-
Butcs k EI'D;

- peanm3anys MPaKTHYECKOW YacTH MPOrpaMMBbI 1Mo (U3UKE CIocoO-
CTBYET NOBBILEHUIO 3()(GEKTUBHOCTH YpPOKa, HAIVISAIHOCTH INPENOoAaBaHUL,
HHTEpeca yJaluxcs K IMpeAMETY, OCO3HAaHHOCTH B OBJAJCHUHU MPOTPAMMHBIM
MaTEpHAJIOM.

Pexomenoyem:

1. TIpoBectu Bce IpenyCMOTPEHHBIE MPOrpaMMON J1abopaTopHBIE pa-
00ThI WM PabOTHI NMpakTHKyMa. [Ipu MX MPOBEACHUH CIIEAYyeT OOpaTUTh BHHU-
MaHHe Ha (OPMHUPOBAHUE CIEAYIOIIUX YMEHHH: IMOCTpOeHHE IpadHUKOB U
ompeseNiecHHe 110 HUM 3HA4eHUs (M3HYECKHX BEIMYHH, 3aIUCh PE3yJIbTaTOB
U3MEPEHUIN U BBIYMCIEHUM C YYETOM 3JIEMEHTAPHBIX MOTPEIIHOCTEN H3MeEpe-
HUH.

2. AKTHBHO HCIIONB30BaTh HOBOe obopynoBanue «['MIA maboparopus
o (pU3HUKEY.

3. IlpoBomute B Kiacce IEMOHCTPAMOHHBIE 3KCIEPUMEHTBL, B TOM
YHCIIe C TIOMOIIBI0 KOMIBIOTEPHBIX MOZENIEH, HA OCHOBAaHUM KOTOPBIX CTPOHT-
cs1 OOBSACHEHHE TEOPETHUECKOT0 MaTepraia B yueOHHKe.

4. VYpenarb AOCTaTOYHOE BHUMAaHHE YCTHBIM OTBETAaM M PELICHHUIO Ka-
YECTBEHHBIX 3a7a4, JOOUBATHCS MOITHOTO MPABMIIFHOTO OTBETA, BKIFOUYAOIIETO
TIOCJIEIOBATENIFHOE JIOTHYECKOE ODOCHOBAaHHE C YKa3aHWEM Ha H3Yy4CHHBIE
3aKOHOMEPHOCTH.

5. IlepecTponThbesi ¢ CHCTEMBI «M3YUEHUs] OCHOBHBIX THIIOB 33/1a4 IO
JAHHOMY pa3ieny» Ha o0ydeHne oOOOIIEHHOMY YMEHHWIO pemaTh 3amadn. B
9TOM Cilydae ydamuecss OyayT MpUydaThCsl HE BBIOMPATh TOT WIM MHOW W3-
BECTHBII aJITOPUTM pEIICHUs, a aHATU3UPOBATH ONMMCAHHBIC B 3a]a4e SBICHUS
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1 TIPOIIECCHI U CTPOUTH (PU3UUECKYIO MOJIENb, OAXOISIIYIO UL TAHHOTO CITY-
yas. Takoll MoOAXox Hecom3MepuMo Ooliee IEHEH HE TOJBKO ISl OOydeHHs
peLIeHHIo 33/1a4, HO B paMKaX Pa3BHUTHs WHTEIJIEKTyalbHBIX YMEHHH 00yda-
IOLIMXCS;

MHorokpaTtHoe 00CYXK/JIE€HHE POJIM MAaTeMAaTHUKH B (U3UKE B TEUCHHE
M3y4eHUs] Kypca (QHU3MKM MOBBINIAET PE3yNIbTATUBHOCTH YCBOEHHS y4eOHOro
Matepuana. Ousndecke SBICHUS U O0BEKTHl 00JaTar0T pa3iIMYHBIMU CBOH-
CTBaMH, MO3BOJISIOIIMMY OTJIMYATh OAHU OOBEKTHI U SIBIEHUS JPYyT OT ApYTa.
J11st KOMMYECTBEHHON XapaKTEpPUCTUKH CBOMCTB OOBEKTOB M SIBIICHUI BBOIST-
csi ¢usnueckne BennuMHBI. (DHU3MYECKHE BETUYUHBI OBIBAIOT CKAISPHBIMU
(MMEOIIMMU TOJBKO YHCIIOBOE 3HAYEHHE W €MHUIIBI) U BEKTOPHBIMU (MMeEIO-
IIMMHU YHCIIOBOE 3HAUCHWE, EIUHUIIBI W HalpaBlieHne). B3auMocBs3n OIHHX
(U3MUECKUX BEMYUH MPEACTABISIOT COOOM ONpeAeeHUs] IPYriux BEIWYHH.
Hamnpumep, ckopocTb paBHOMEPHOI'O JIBMIKEHHUSI OMPENENsETCs OTHOIICHHEM
HepeMeIleHns] KO BPEMEeHH, 3a KOTOPOe 3TO MepeMelleHHe COBEPIIEHO — 3TO
MaTeMaTHYeCKOE BBIPAKEHHE ONpeAeIeHuUs] (PU3MIECKOH BETMYMHBI — CKOPO-
CTU PaBHOMEPHOI'O ABM)KEHHUS. Y CKOPEHHUE NPU PABHOMEPHOM JABW)KEHUU Ma-
TEpUAIbHOM TOYKH 110 OKPY)XKHOCTH paBHO YacTHOMY OT JeNeHHs KBajpara
JMHEHHOH CKOPOCTH TOYKH Ha PaAnyC OKPY)KHOCTH — 3TO BBIP)KCHHUE 3aBH-
CHUMOCTH OZHOW (PM3MUYECKOM BelMUYHHBI (YCKOPEHHs) OT ABYX ApYyrux (JIMHEH-
HOM CKOPOCTH M pajguyca OKpyXHOCTH). Tak B (pU3HMKY NPUXOAAT MaTeMaTu-
YecKHe MOHATUS — YKClla ¢ HAUMEHOBaHUEM U 0e3, BEKTOpPbI, (GYHKLHMHU, Ma-
TEeMaTHYECKHUE BBIPAXKEHHUSA — ypaBHEHHMS, TOXKIECTBA — Pa3IMYHBIC (HOpMY-
761 ¥ rpaduueckue 00pa3bl — CHMBOJIMYECKUE H300paKeHHUs Pa3IMIHbIX B3a-
HUMOCBSI3el (PU3NUECKUX BEITHYUH.

He moxer oboiitrch (pusnka u 6e3 MOHATHH M 3aKOHOB F€OMETPUH: B
¢bM3MKe MUPOKO NPUMEHSIOTCS 3HAHUS O Pa3IMYHBIX TEOMETPHUYECKHX (Ury-
pax — MIocKuX U 00beMHbIX. He 000#THCE B (H3KKe U 0e3 TpUroHOMeTpHrye-
CKUX (YHKIIUH.

B ¢usuke-Hayke HaXOAAT NIPHUMEHEHHE PAKTUYECKU BCE Pasenbl Ma-
TeMaTHKH. MOXHO CKa3aTh, YTO (U3NKA «TOBOPHUT HA SI3BIKE MaTEMaTHKU» H
He CyllecTByeT 0e3 MaTeMaTHKH Kak Hayka. 11 maremaTnka, u (u3uka orpa-
KAIOT OOBEKTHBHO CYLIECTBYIOIINE CBOHCTBA, OCOOCHHOCTH, 3aKOHOMEPHOCTH
MaTepHaJbHOrO MHPA, H COI03 3THX ABYX HAyK JaeT BOSMOXXHOCTDH UYEJIOBEKY
OOBSACHATH (DM3WYECKHE SIBJICHHSA, NPEICKa3blBaTh WX, NMPUMEHATH 3HAHHSA O
¢u3nyeckux 00bEKTax M ABICHHUAX Ha MpakTuke. PekoMeHayeM yautento Gu-
3WKH, 0COOEHHO NP U3YYEeHUH Kypca 7, 8, 1 9 K1accoB, BECTH COTIACOBAaHHYIO
paboTy ¢ yIuTeIIMI MaTeMaTHKH, PadOTAIOMINX B 9THX JKe Kilaccax;

W3ydenne (pu3HYIECKHX 3aKOHOB M TEOPHUH W TPaHULBI UX TIPUMEHHMO-
CTH CHOCOOCTBYET aHAJIM3y MONYYCHHBIX PE3YJIbTATOB MATEMATHYECKHX BbI-
YHCIICHUI, CONEHUCTBYSl CaMOCTOATENbHOM JTHKBUIAIUH OLIMOOYHBIX OTBETOB.
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CymecTBylomue B IPUPOAE pa3IndHble B3aUMOCBI3H O0BEKTOB U SIBICHUH HE
3aBHCAT OT CO3HAHUS YEJIOBEKa, OT TOTO, 3HAET YEJIIOBEK O CYIIECTBOBAaHHUU
B3aMMOCBsI3ell OOBEKTOB M SIBJICHWH WM HeT. Hampumep, MakpocKomuueckue
Tena ASHCTBYIOT APYT Ha pyra, U 3TO NPUBOAUT K TOMY, YTO MPOUCXOMAT U3-
MEHEHHS B COCTOSIHUM ¥ JIBIDKEHUH Tell. TOT Wi WHOHM BHJ B3aUMOCBSI3U 00sI-
3aTeNIbHO MTOBTOPSIETCSI, SIBJIAETCS yCTOWUMBBIM. Hampumep, n1Ba pasHbIX Tena
Ha 3emJie, eClli HE YUHTHIBaTh CONPOTUBIICHHE BO3IyXa, BCernaa, Oyaydn OT-
MYILIEHbl C HEKOTOPOM BBICOTHI Haja 3emJiieH, yrmaJayT Ha MOBEPXHOCTh 3eMIIU
OJTHOBPEMEHHO.

UenoBeyeckoe CO3HAHWE OTPaXKaeT CYIIECTBYIOIIHE OOBEKTHBHO
YCTOWYMBBIE B3aUMOCBSI3H OOBEKTOB U SIBICHUN Ha SI3bIKE B3aMMOCBSI3EH MEX-
Iy (GU3MYECKHMHU BEINYMHAMU — Ha sI3bIKe (PU3MYECKUX 3aKoHOB. Cucrema
3HAaHUH — (U3MYECKUX 3aKOHOB, CIEACTBHHA M3 (DPU3UUECKHX 3aKOHOB, MOA-
TBEPXKJICHHBIX Ha MPAKTHKEe — 3TO Qu3ndeckas teopusi. JIlroObie pusnueckue
3aKOHBI M TEOPUHM OTPAKAIOT CBOMCTBA ONpPENEICHHOro Kpyra (puandeckux
00BEKTOB U SBJICHUI U MONBITKA MPUMEHUTD 3aKOH WM TEOPHUIO B LIEJIOM ISt
JpYrux OOBEKTOB M SIBIICHUH 00OpeueHbl Ha Heyaady. Hanpumep, Henb3s ¢ 1o-
MOIIIBIO 3aKOHOB HBIOTOHA OOBSICHUTH SIBJICHHS B MUKPOMHPE — B aTOME WITH
B aTOMHOM siape. [103ToMy roBopAT, YTO 3aKOHBI U TEOPHUH MMEIOT I'PaHUIIbI
MIPUMEHUMOCTH. 3JIeCh B IIOMOIIb YYUTEII0 PEKOMEHIyeM O3HAKOMHUTHCS C
MOZEIIBIO PA3BUTHS KPUTHYHOCTH MBIIUICHHUS y4allUXcsi B mporecce GpopMu-
POBaHUA NPEACTABICHUN O TpaHHULAX MIPUMEHUMOCTH (QH3HYECKHX 3aKOHOB U
Teopuii // Meroauka oOydeHusi Gu3uke B LIKOJIE M By3e: COOPHUK HAaY4HBIX
crareir. — CI16.: U3n-Bo PTTIY um. A. U. I'epuena, 2000. — C. 93-101.
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PEKOMEHJAIINU ITO OCHAINEHUIO KABUHETA ®U3UKHU

Komrmutekranust o0opynoBaHust ocymiecTBisiercsi B coorBeTcTBHU ¢ TpedoBanusimu PI'OC OO; [TpumepHoii oc-
HOBHOHM 00pa30BaTeNbHON IPOrpaMMBbl Mo mpeaMeTy «@Pu3nkay U obecrieunuBaeT ee 0OCBOeHHE Ha 0a30BOM, Mpoduib-
HOM H yIJTyOJIEHHOM YPOBHSIX, BKJIFOYasi BO3SMOYKHOCTh OCYILECTBIICHHS MHMBUYaJIbHOM MPOEKTHOM JIEITEIbHOCTH.

[IpuBeneHHass HOMEHKIATypa MOCOOMH M 00OpYIOBaHHS OXBaThIBAET TOJBKO HAWMEHOBAHUS TEXHUUYECKHX
CPEICTB, MOJIENIbHBIE ¥ (DYHKIIMOHAIBHBIE PsAbI 000PYIOBAaHUS M MOCOOMIT 0e3 eTannu3anyy MpU3HaKoB, T.K. ObICTpast
CMEHSIEMOCTh MOJIeJIeH U IMPOTa NMPEATI0KEHHS aHAJIOrOB HE IMO3BOJISIET HAaBS3bIBATH 00Pa30BaTEIbHBIM OpraHH3alUsIM
KaKOW-TMOO0 OJJMH M3 MHOKECTBA CYIIECTBYIOIIUX BAPHAHTOB.

IpumepHasi KOMILIEKTAIHS, Pexomenayemoe
Bux odopyaoBanust
PeKOMeHIALMU U M0sICHEHUSsI KOJHUYECTBO
Oo0opynoBanue o011ero Jocka aynuropHas (pekomeHnayemslit pazmep 100x300 cm. — |  OnuH KOMIUIEKT Ha
HasHauyenusi u TCO 3-X DIeMeHTHas ¢ IAThI0 PabOYMMM HOBEpPXHOCTSAMHU. Bos- KaOuHeT

MOKHA KOMOWHALIUSI MeJI-MapKep).

KoMIIeKT MHCTPYMEHTOB KJIACCHBIX: JIMHEIKa, LUPKYIb,
YTONBHUK, TPAHCHOPTHUP U Jp. (PEKOMEHIyeTCsl MaTephal
H3TOTOBIIEHHUA — JEPEBO).

ABTOMATH3MPOBaHHOe padouee MecTo yuuteiass (APM) B
COCTaBe: NEPCOHAIBHBIN KOMIBIOTEP YIHUTENS C KOMIUIEKTOM
KOMHMPOBATBHON M CKaHUPYIOMIEH TEXHWKH (M JOp. CPEeICTBa
UKT xoMMyHUKanmid B KOMIUIEKTE C HEOOXOOWUMBIM TIPO-
TpaMMHBIM 00eCTICIeHIEM ).

AyanoBu3yaibHble CPeACTBA U CHCTEMBbI (KOMIUIEKTHI MPO-
eKIIMOHHOW M aKyCTHYECKOW TEXHUKH, BKIIOYasi CHCTEMBI
KOMMYTaIi¥, K KOTOPBIM OTHOCSITCS: pa3lIMuHble BHUJIBI U
KOMOMHAIMM  TIPOCKIMOHHBIX W 3BYKOYCHJIMBAIONIMX




YCTPOICTB B BapHaHTaX: MHTEPAKTUBHBIN NPOEKTOP; MHTEP-
aKTUBHAas I0OCKa — MYJIbTUMeIUa MPOEKTOp; aKTHUBHHBIE ITaHe-
T, JUCIJIEH, JOKYMEHT-KaMepbl, INPOEKLUOHHBIA SKpaH U
TIp.; CO BCTPOCHHBIMU WJIM aBTOHOMHBIMH CUCTEMaMHU 3BYKO-
ycuieHus, oOecliedyeHHbIe CHUCTeMOM KommyTanun ¢ APM
YUUTENSs)

MHoropyHKIMOHAJIBHBIA KOMILIEKC MpenogaBarenss —
o0opyznoBaHue A XpaHEHUs J1abOpaTOpHOro U AEMOHCTpa-
IIMOHHOT'0 000PY/IOBaHUsl (TIEpEIBUKHBIE CTOMKH MM CIIEIH-
AJM3UPOBAHHBIE CTOJIBI)

CreHapl MH(pOpMANMOHHBbIE (IS pa3MEIIEHUs CMEHHBIX
HeYaTHBIX HOCUTENeH HHpOpMaInK)

KommiekT 3j1eKTpOCHAGKEHUsI: T'eHepaTop HU3KOYacTOT-
HBII; UCTOYHUK ITOCTOSHHOTO U IIEPEMEHHOTO HANPSDKEHHS
24B perynupyeMsblil; HICTOYHHK BBICOKOBONBTHBIN 30 kB pe-
T'YIHPYEMBIi; KOMIUIEKTHI COSIMHHUTENBHBIX MPOBOIOB, IIOCY-
bl C IPUHAIICKHOCTSIMH

[ITaTtiB yHUBEpCANbHBIN (HU3UIECKUI C MACCUBHBIM OCHOBA-
HHEM BECOM HE MeHee 3,5 Kr; IUINTKA 3JIEKTpUUEcKasi; CTOIUK
MOABEMHBIN; BEChl TEXHUUECKHE C PAa3HOBECAMH; TEPMOMETP
JeMoHCTpanroHHbIi; Web-kamepa Ha MOABIKHOM INTATHBE

Pekomenoayuu no pazoeny: Bce 31eKTporpuOOpsl JOKHEI
OBITH OOecTIeueHBI CeTEeBBIMU (QUIbTpaMu. [Ipu SKcIuTyaTam
MPOEKIIMOHHOM TEXHUKH PEKOMEHAYETCSl HCIONIb30BaTh
ycTpoiicTBa Oecriepe0OHHOr0 TMHTAHUS, ayIUTOpHAs JOCKa
JOIDKHA OBITH OOecriedeHa OCBETHUTEIBHBIMH CO(QHTaMH.
YcraHOBKa ayJIMTOPHOH JTOCKH, COPHTOB, ayANOBH3YaIbHBIX
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CPEICTB, MPOEKIIMOHHBIX AKPAHOB, MOHUTOPOB M KOMILJIEKCOB
npernojaBaTeisl periaMmeHtupyercs tpedoBanusmu CanlluH
2.4.2.2821-10 m mpaBWIaMHu YCTPOICTBa 3JIEKTPOYCTAHOBOK
(I1Y3).

Bce cpencrea UKT, xonupoBanbHas, MHOKUTEIbHASI TEXHU-
Ka, ayJn0-BU3YyaJIbHbIE CPEJCTBA, BKIIIOYAsi CHCTEMbI KOMM Y-
TalMH, NOJIekKAT 0053aTeNIbHON cepTHdUKau

Mopaeau u mocoous
MOCTOSHHOM DKCIO3HIIUH

Mopenb TIaHeTHON CUCTEMBI, TEJIECKOII, IIaHeTapuil.
Tabmuupl «Mexaynapoanas cucrema equnun CHy», «duzu-
YCCKHUC BCIIMYUHBI U d)yHllaMeHTaﬂbeIe KOHCTAHTBD), ((HpI/I-
CTaBKU IJId O6paBOBaHI/Iﬂ JECCATUYHBIX KpaTHBIX 1 JOJIBHBIX
eauHuLy, «lIIkana sJIEKTPOMAarHUTHBIX W3IY4EHUH», KOM-
TUIEKT MOPTPETOB BBIAAIONINXCS (PU3HKOB

OnuH KOMITIEKT
Ha KaOuHET

Oo0opynoBanue U NpUGOPHI
110 MeXaHUKe

KoMmiekTs! 1o M3y4eHUIo NpSMOJIMHEHHOTO PaBHOYCKOPEH-
HOTO IBWXXCHUS, BPAIIEHMS, CTATUKH, AWHAMUKH, TEIEKKU
JIETKOTIOIBIKHBIE (TIapa), HACOC BaKYyMHBIH C 3JIEKTPONpH-
BOJIOM, BaKyyMHasl Tapeika CO 3BOHKOM, Ipy3 HaOopHBIH |
KT, BeIepKo ApXHMe[a, aKBapHyM, BOJHOBAs BaHHA, IPpUOO-
PBI U1 AEMOHCTPAUH aTMOCHEPHOTO IaBJICHHUS], KAMEPTOHHI,
HaOOpBI TSI U3y9eHHsI CBOWCTB 3BYKa, MEXAHHYECKHX KOJe-
OaHMii ¥ BOJIH, HEBECOMOCTH, KOJIeOAHHIT HA TIPYXKHUHE, phlYar,
Ha0Op TeNl paBHOM MAacChl M paBHOTO 00BEMa, COCYIBI CO00-
[IaroIrecs, CTakaH OTJIMBHOM, TpmbOomerp, map Ilackaims,
Ha0Op MIapOB-MAasSTHUKOB, MaITHUK MakcBeiia, Ipuoop It
3ammcH KoieOaHmii MasTHHKA, TpyOka HploToHA, mTHAMOMET-
pHI (apa), mpu3Ma HaKJIOHSIOMIAsICS C OTBECOM, MPUOOpP Ui
W3y4YeHUs TUIaBaHMs TeJ, NpUOOPHI ISl JEMOHCTpAluy JaB-

OnuH KOMITIEKT
Ha KaOuHeT
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JICHHS B JKUIKOCTH, THAPOCTATHYECKOTO MapajoKca, jKenod
lanunest, THAPABIMYECKUI Tpecc, MOIETb MOPIIHEBOro
Hacoca, IpHOOp Ui ITEeMOHCTPAIMH MTOBEPXHOCTHOTO HATS-
KEHHS JKUIKOCTH, JATYUKU CHIIbI, PACCTOSHHS, YCKOPCHHSI,
3BYKa IBYXKaHAJbHBIA. (M30enus, omuociwuecs K OAHHOU
epynne nocobutl, He nooexcam 0053ameibHOU Cepmu@uKa-
yuu.)

Oo0opynoBanue u NpuGOPLI
10 MOJIEKYJISIpHOIi pu3nke
U TEPMOJAMHAMHKE

HaGopsl mo MonekynsipHOl (DU3MKE W TEIJIOBBIM SIBJICHHSM,
ra3oBbIM 3aKOHAM M HACBHIIICHHBIM Mapam, TpyOka s Jie-
MOHCTpPAI[MM KOHBEKIWH B HUJKOCTH, LIUITHHPHI CBUHIIOBBIE
CO CTPYrOM, OTHMBO BO3ZYLIHOE, NPHOOPH! Ul JEMOHCTpa-
1y npouecca A Gy3un B )KUAKOCTAX U ra3ax, paClIMpeHUs
TeJ, TEMJIONPOBOAHOCTU TeJ, CHJI IIOBEPXHOCTHOIO HATsDKe-
HHSI, TEIUIOEMKOCTH, KOHBEKLIMH B rase, Iap Uil B3BELINBa-
HHS BO3[yXa, Ha0Op KaIMUIIPOB, MAaHOMETP >KHUIKOCTHOH,
MOZENb JIBUTATENsl BHYTPEHHErO CropaHus, OapoMerp-
aHepOUl, TUTPOMETP-TICUXPOMETP, MOJIEIH KPUCTAIIHIECKUX
pemeTok, Habop PeakTUBOB Ui AEMOHCTpauuil. (Mszoenus,
omHocAwuecs K OaHHOU epynne nocobutl, He noodaexcam oos-
3amenbHOU cepmuurkayu).

OnuH KOMITIEKT
Ha KaOuHET

Oo6opynoBaHue u MPUGOPLI
10 ONITHKe ¥ KBAHTOBOM
¢usuxe

Habopb! mo n3ydeHnio reoOMeTpUIecKoi ONTHKH, BOJTHOBON
ONTHKH, CIIEKTPOCKOITUH, MOZENb TIEPUCKOIIA, HAOOPHI TU-
(hpaKIMOHHBIX PEUIETOK U 3JIEMEHTOB, CBETOQHIBTPOB, BOJI-
HOBas BAHHA, YCTAaHOBKA IS M3yYCHUS BHENTHETO (HOTO3(]-
(exTa, 1o3UMeTp, TATINK HOHU3UPYIOIIETO N3TyIEHHS,
Ha0opb! HHTEP(EPEHIIMOHHBIX U MOSPU3AINOHHBIX 3JIEMEH-
TOB. (M30enus, omuocswuecs Kk OAHHOU pynne nocooui, e

OnuH KOMIUIEKT
Ha KaOMHET
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noonescam o00s13amebHOU cepmupurayui).

Oo0opynoBanue u NpuGOPLI
10 YJIeKTPOAUHAMHUKE

AmMnepMeTp aHaJOroBbIi, BOJBTMETP AHAJIIOTOBBIH, JIEMOH-
CTPAllMOHHBI HW3MEpUTENh YHUBEPCAJIbHBIA, HaOOpBI s
WCCIIEIOBAaHMS DJIEKTPUYECKUX IIereil IOCTOSHHOTO TOKa,
MEPEeMEHHOI0 TOKa, TOKa B TIOJYNPOBOJHUKAX, SIBICHUH
9JIEKTPOMArHUTHON WHIYKIWUK M CAMOWHIYKLIUH, Ha0Op JUIst
W3y4EHUs JIBIKEHUSI DJIEKTPOHOB B JJIEKTPUYECKOM W Mar-
HUTHOM TOJSAX, TOKa B BaKyyme, HaOOp ISl U3ydeHUs mar-
HUTHOTO TOJI1 KOJNBLEBBIX TOKOB, MalllMHA 3JeKTpodopHasi,
TpaHcopmaTop y4eOHBIH, AIEKTPOMETPBI C MPUHAUIEKHO-
CTsAMU, CYJITAHBI DJICKTPUUICCKUEC, MAATHUKH DJICKTPOCTATUYC-
ckue (mapa), najJo4uKy U3 CTeKJa U S00HUTA, 3BOHOK AJIEKTPH-
YECKUH JIEMOHCTPALMOHHBIN, KOMIUIEKT IIOJIOCOBBIX U yIO-
O0pa3HBIX MAarHUTOB, CTPENKH MAarHUTHbIE Ha IITaTUBAX,
npuoop Ui M3ydeHus npasuia JleHna, KOMIUIEKT IpHOOpOB
U NPUHAAIEKHOCTEN Ul NEMOHCTPALlMU CBOMCTB JJIEKTPO-
MarHUTHBIX BOJIH, MOZENb MOJEKYJIIPHOTO CTPOSHHUS] MarHu-
Ta, AJIEKTPOMATHUT Pa30OpHBIA MOAKOBOOOPa3HBIN, MaIINHA
9JIEKTpUYECKas oOpaTUMasi, KOHISHCATOp IePEMEHHONH eMKO-
CTH, OCHWJUIOTpAaUYECKHH NAaTYUK HANpPHKEHHS, NaTIUKH
HaIpsDKEHUS, TOKAa, MarHUTHOTO IOJIS,, MOJENb dJIEKTpoMar-
HHUTHOTO pene, HaOOpbl I JEeMOHCTPALMI CHJIOBBIX JIMHUH
MarHUTHBIX M DJISKTPHYECKHX IOJel, 3aBHCHMOCTH CONpO-
THBJICHHS NIPOBOJHUKA OT €r0 JUIMHBI, CEYCHHsI U MaTepHaa,
MITaTUBBl M3OJIHMPYIOMIHE (Mapa), IIEKTPOCKOITBI, KOHACHCA-
TOp TEepeMEHHON eMKOCTH. (M30enusn, omuocswueca K Oaw-
HOU epynne nocoouil, He NOOAeHCam 005A3amenbHOU Cepmu-

OnuH KOMIUIEKT Ha
KaOuHET
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Quxayuu.)

OdbopynoBanue
aus coaun T'HA

Kommekr "TMA-naboparopust" B CTaHIapTHOH KOMIUIEKTA-
mun: "TUA. Mexannueckue spieuus”, "['MA. TemnoBeie sB-
nenus", "I'MA. Onekrpomaruutsele sBienus”, "I'MA. Onru-
yecknue W KBaHTOBBIe sBieHusa", "['MA. [lonomHureiabHOE
(obmree) obopynoBanue".

(Komnnexm Oondicen NOIHOCMbIO COOMEEMCMBOBAMb PEKO-
menoayusm OUITU. Hzoenus, omuocawuecs: K OQHHOU epyn-
ne nocobuil, He nooiexcam 00s3ameibHOl cepmupurayuu.)

YeTsIpe KOMIUICKTA
Ha KaOuHET

KoMnuiexTsl (Habopsl) 1
NPUHAAJIEKHOCTH I
(poHTANBLHBIX padoT

JlaGopaTopHble HAOOPBI IO MEXAHUKE, MOJEKYISIPHON (QH3U-
Ke, JJIEKTPOTHMHAMUKE, DIICKTPOJIH3Y, DJICKTPOCTATHKE, ONTH-
K€, MOJEJb JJICKTPOJBHUraTeNs, IUTATUB Ul (POHTAIBHBIX
paboT, HaOOp MPYKUH C Pa3IMYHON KECTKOCTBIO, BHIIPSMHU-
TeNb y4eOHBIN, CTPETIKM MarHUTHBIC Ha IITaTUBaX (Tapa).
(HU30enus, omuocsuyuecss K OGHHOU 2pynne nocoouti, ne noo-
sesrcam 00513ameNbHOU cepmugpuxayuiL.)

1 KoMIIeKT
Ha 2 yJammxcs

H3mepurenbHble NPUOOPLI
1151 PPOHTAJIBLHBIX padoT

Becrr anextponnsie ¢ TouyHocThio 0,01 Tpamm, AuHAMOMETP
SH naGopatopHblii, amrepMerp JaOOpaTOPHBIA C JBOMHOMN
IIKAJIOW, BOJBTMETP JIA0OPATOPHBI C ABOWHON IIKAaJIOH,
MIWUTHAMIIEPMETp Ja00paTOpHBIA C JBOMHOHM IITKATIOH, LH-
JUHIP MEPHBIA, TEpMOMETp JTabopaTOpHBINA. (M30eaus, omHo-
cawuecs K OaHHOU 2pynne nocoouti, He nooiexcam o06s3a-
menvbHOU cepmughuxayuu.)

1 KOMIUIEKT
Ha 2 yJanmxcs

Crneuuaau3upoBaHHbII
NPOrpaMMHO-aNNAPaTHbIA
KOMILIEKC 00y4alolerocs

HoyTtOyk ¢ mpemycTaHOBIIEHHBIM IIPOrpaMMHBIM OOecrede-
HHUEM, YCTPOICTBa IJIsl KOMMYTAIlMA 000pYyIOBaHHUS, YCTPOii-
CTBa JJIsl OpPTaHU3ALMH JIOKaJILHOW OECTIpOBOTHOM ceTn

(U30enus, omuocsawuecs K OQHHOU 2pynne nocooutl, He noo-

1 KOMIUIEKT
Ha 2 yJammxcs
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Jedcam 00513amenvHoU cepmughukayuu.)

Hudposas adopaTopHas
yueOHasi TEXHUKA

Hatuuku nonokenust (4 kaHajga), TEMIEPATyphl, JaBICHHS,
ocruuTorpapUIeCKUuil JaTYMK HANPSHKEHHUS C COOTBETCTBY-
FOIIMM TPOTPAMMHBIM O0ECIEUYEHHEM U HEOOXOAUMBIM HH-
TepdeiicoM, HAOOPBI AJISI OIMBITOB [0 MEXAHUKE, 3JIEKTpHYE-
CTBY, OIITHKE U MOJIEKYJIAPHOU (hU3HMKE C COOTBETCTBYIOMIMMHU
METOMMUYECKUMU YKa3aHUsAMU. (M30enus, omHocswuecs K
OaHHOU epynne nocoodull, e nooaexcam o0I3amenbHOU cep-
mugpurayuu.)

1 xoMIIekT Ha 2
ydamuxcs

Harasable nocodus (6a30Bblil YPOBEHB)

Tabauusl ¥ mocodus 1Mo
pa3jaenaM npeaMeTa Ha
NeYaTHBIX U LU POBBIX
Hocurteasx (QOP) B T.u. ¢
KOMILUIEKTAMH Pa31aToy-
HOI0 MaTepuaJja; BUAE0-
¢puiabMmeI.

KomruiekTbl Tabiui o pasjenaM: MeXaHHWKa, MOJIEKYJISPHO-
KUHETHYECKasi TEOpHs, DJIEKTPOJWHAMHKA, 3JIEKTPOCTATHKA,
ONTHKA, aTOMHasl (HU3MKa, Pa3JaTOYHbIC TAOIHIBI 110 (HH3HUKE
Jutg oAroToBku K EI'D u ap.

Pexomenoauyuu u pazvacuenua:

- @opmam mabauy u niaxamos ne menee 70 x 90 cm.

- Hanuyue nevamnuvix u yughposvix Hocumeneii uH@opmayuu
00YC1081€HO MPeOOBAHUAMU CMEHAEMOCTNU 81008 Oesmelb-
Hocmu yuawguxcst 6 coomsememeuu ¢ CanlTHH 2-4-2-10.

- [leyammuas npodykyus yueOHO20 HA3HAUEHUS NOOJEHCUN
obs3amenvHoll cepmugurayuu.

OnuH KOMITIEKT
Ha KaOuHeT

OoopynoBaHue [1Jis U3yUeHHUs MpeAMeTa Ha NPO(UILHOM YPOBHE M MPOEKTHOI

ACATECJIBHOCTH

H3meputenbHblie NpuOOPHI
U KOMILIEKTHI J1abopaTop-
HOT0 000py10BaHUS

Hudpossie u3MepuTensHBIC IPUOOPHI U IUPPOBast 1abopaTo-
pust mpoduiIsHOro YpoBHS (Kak MUHMMYM 20 pa3imidHBIX
JATYUKOB JUIS M3MEPEeHUs (DU3HMIECKHX BEIUYMH) C COOTBET-
CTBYIOLIMM MPOTPaMMHBIM OOecHedeHneM, HeoOXOIUMBIM
nHTepdeiicoM W METOANYECKUMH YyKa3aHHSIMH; HaOOpBI IO

JIBa xoMIIeKTa
Ha KaOWHET
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W3YYCHHIO YIBTPA3BYKa, CTOSYMX BOJH, KaTyiiek [embMm-
ronblia, aanabaTHOro MpoIiecca, Pe30HAHCA B MEXaHUYECKHX
CHCTEMaX, MPaKTHKyMbl MO MEXaHHKE, ONTHKEe, dJICKTphUYe-
CTBY, MOJEKYJsipHOH ¢usuke. (HM30enus, omuocawuecs K
OaHHOU epynne nocoodull, He nooaexcam o0I3amenbHOU cep-
mugpurayuu.)

VYueOHble U HATIISAHBIE TOCOOHS, CIIPABOYHbBIE MATEPHATIBI U
OIPENICIIUTEIN Ha TieyaTHO! U 1udpooii ocHoBe (DOP) ¢
KOMIUTIEKTAMH HEOOXOJMMOI0 IIPOrPaAMMHOI0 00€eCIIey eHHsI

Ooop

AOBAHUE IJI M3YYCHUS NPEIAMETA HA yFﬂyﬁJ’leHHOM YPOBHE

H3mepuTesibHbIE TPUOOPHI
U KOMILIEKTHI JIaGopaTop-
HOTr0 000py10BaHHUsI

ABTtomarusupoBaHHoe pabouee mecto yuenuka (ITIK wu mp.
cpeactBa MKT xoMMyHHKaIHi B KOMIUIEKTE C HEOOX OUMBIM
HporpaMMHBIM obecriedeHreM). LludpoBbie H3MepHUTEIbHBIE
npubopsl 1 1HppoBas J1abopaTopusi MPOPHIBHOTO YPOBHS
(kaK MUHUMYM 24 pa3lIMuHbIX JATYUKOB Ui U3MepeHus: Gu-
3MYECKUX BEIMYMH) C COOTBETCTBYIOLIMM IPOrPaMMHBIM
obecrieyeHneM, HEOOXOIUMBIM HMHTEPPEHCOM M MeTOoIu4e-
CKHMH YKa3aHHAMH, Ha0Op 110 N3y4EHHIO yIbTpa3ByKa, pak-
THKYMBI 110 MEXaHHUKE, ONTHKE, JJIEKTPUYECTBY, MOJIEKYIIP-
HOU usuke. (M30enus, omuocauwueca K OAGHHOU epynne no-
cobuil, He noodedicam 0053amenbHOU cepmupurkayuu.)

OnuH KOMIUIEKT Ha 4-
5 yyammxcs

O06opynoBaHue A5 MPo-
eKTHOM J1eITeJIbHOCTH

HaGops! 11 u3ydeHus CIIEKTPOCKOIHMH, CTOSYMX BOJH, Ka-
Tymek ['enpMronpia, YyCTaHOBKU 110 U3YYEHUIO aIuabaTHOro
mpoliecca, pe3oHaHca B MEXaHUUECKUX CHUCTEMaX, yIEIbHOro
3apsma JIEKTpoHa, 3akoHa Maitoca, mastHuka OOepOeka,
KMHEMATHK{ TTOCTYIATENFHOTO JIBI)KEHHSI HAa OCHOBE Malllu-
Hbl ATBy/a, ONpENENCHHI0 MOBEPXHOCTHOTO HATSDKEHUS

OnuH KOMIUIEKT Ha
KaOMHET
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KHUJKOCTH, CKOPOCTH 3BYKa

Pexomenoauuu u pazvsacuenusn: Bee obopydosanue 0oncHo
pabomams ¢ IIK (unu noymoOykom), pezyiomamol OOJIHCHbI
cpasy e blBOOUMbBCS HA MOHUMOP U 06pabamvleamvcs ¢
NOMOWDBIO CNEYUATLHOZO NPOSPAMMHO20 obecnevenus. (H3-
Odenusi, omHocswuecs: K OaHHOU epynne nocoouil, He noodie-
Jicam 00513amenvHOU cepmugpurkayu.)

OdbopynoBanue
s cpaun 'MA

Kommekr "EI'D-naboparopus” B cTaHIapTHOW KOMIUIEKTA-
mn: "EI'D. Mexanuka", "EI'D. MonekynspHas ¢usuka u
tepmomguHamuka", "EI'D. Dnekrpoaunamuka", "EI'D. Onru-
ka". (Komniekm O0o0idicen NOAHOCMbIO COOMEEMCMBEO8AMb
pexomenoayusm OUITH. H3z0enus, omnocswuecss k¥ 0aHHoOU
epynne nocobuil, ne noonedcam 0053amenbHOU cepmupuxa-

yuu.)

UYeTsIpe KOMIUIEKTa
Ha KaOHuHeT

VYueOHble 1 HArTsHBIE TTOCOOHs, CIPaBOYHbIE MaTepUabl U
omnpejeNuTeN Ha nedaTHOW u uudpoBoit ocuoBe (DOP) c
KOMIIEKTAMH HEOOXOIMMOT'0 IPOIPAMMHOTr0 00eCceYeHHUs]
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NHO®OPMAINIMOHHBIE PECYPCBI,
OBECIHIEYUBAIOINMUE METOANYECKOE COITPOBOXJAEHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA IIO TIPEJIMETY «®U3UKA»

Bcepoccuiickas onuMnuaia MKOIbHUKOB
http://www.rusolymp.ru

Bcepoccuiickue qUCTaHIIMOHHBIE SBPUCTUIECKUE OTUMITHATBI
http://www.eidos.ru/olymp/

Bcepoccuiickuii konkypce «Jlydiue mkomasl Poccumy
http://bestschool.org.ru

Bceepoccuiickuii koHKypc «/lMCTaHIIMOHHBIA yYUTEIb roay
http://eidos.ru/dist_teacher/

Bcepoccuiickuii KOHKYPC HIKOJNBHBIX U3IaHUAN
http://konkurs.lgo.ru

Bcepoccuiickuil KoHKypce «Yuurtens roga Poccum»
http://teacher.org.ru

Onumnuans! A7 TIKOJIIBHUKOB: HHQOPMAIMOHHBIH CalT
http://www.olimpiada.ru

Ywmuuk: Beepocceuiickuii nerckuit nHTepHET-(ecTHBAIb
http://www.childfest.ru

IOHocTh, HayKa, KynbTypa: Beepoccuiickuii OTKpBITBIN KOHKYPC HC-
CIIeJOBATENILCKUX M TBOPUYECKUX PabOT ydaIuxcs
http://unk.future4you.ru

MexnyHapoaHblit TypHup oHbix pusukos (IYPT)
http://www.iypt.org

Bcepoccuiickuii TYpHUpP IOHBIX (PU3UKOB
http://rusypt.msu.ru

CuOUpCKHi TYpHUP IOHBIX (PHU3UKOB

http://sibypt.ru

ITonHBbI 27EKTPOHHBINA apXUB )KypHaia «KBaHT»
http://kvant.mccme.ru

Bcepoccuiickuii HHTEPHET-TIEACOBET

http://pedsovet.org

Bcepoccuiickuii popym «O0pa3zoBatenbHas cpeaar»
http://www.edu-expo.ru

Kondepennns «MHbOpMAIIMOHABIE TEXHOJIOTHH B 00pa30BaHII)
http://www.ito.su

Kondepennnu PEJIAPH

http://mww.relarn.ru/conf/

Poccwuiickuii 06pazoBaTenbHbIA HopyM
http://mww.schoolexpo.ru
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Bcepoccwuiickas onmuMIiaia mKoIbHIKOB
http://www.rusolymp.ru

Bcepoccuiickue qUCTaHIIMOHHBIE SBPUCTUIECKUE OJTUMITHA,TBI
http://mwww.eidos.ru/olymp/

Bceepoccuiickuii koHKypC «/lMCTaHIIMOHHBIA yYUTEIh roa
http://eidos.ru/dist_teacher/

Bcepoccuiickuii KOHKYpC IIKOJIBHBIX U3IaHUAN
http://konkurs.lgo.ru

Bceepoccuiickuii koHKype «Yuurtenb roga Poccrm»
http://teacher.org.ru

Onummnuans! A7 TIKOJIHUKOB: HH(OPMAIMOHHBIH caiT
http://www.olimpiada.ru

Ywmuuk: Beepocceuiickuit nerckuii nHTEepHET-(eCTHBAIb
http://www.childfest.ru

FOHOCTB, Hayka, KyabTypa: Becepoccuiickuii OTKpBITHIH KOHKYpPC HC-
CJIE/IOBATENLCKUX U TBOPUECKHUX PabOT yyaruxcs
http://unk.futuredyou.ru

KoncTpykTop 00pa3oBaTebHBIX CAUTOB

http://edu.of.ru

IIIKONBHBIN CAUT: KOHCTPYKTOP LIKOJIBHBIX CAalTOB
http://www.edusite.ru

Cucrema aucraHimoHHoOro ooydenus «IIpomereiny
http://www.prometeus.ru

Cucrema aucraiionHoro ooyuenunst WebTutor
http://www.websoft.ru

[IIxonmpHBIE CTPAHUIIBL: OECIUIATHBIN XOCTHHT CATOB MOCKOBCKHX
IIKOJT

http://schools.keldysh.ru

B momoms yuurento: CereBoe o0pequaenne MmeroauctoB (COM)
http://som.fsio.ru

T'azera «YmpaBieHue KOO

http://upr.1september.ru

Kypuan «Bectauk obpasoBanus Poccum»
http://www.vestniknews.ru

WNunoBammonHas oOpa3oBaTeNbHas CeTh « DBPUKa
http://www.eurekanet.ru

Komnexmus «IIpaBo B cdepe obpazoBanus» Poccuiickoro obmeobpaso-
BaTEIHHOTO TIOpTAJIa

http://zakon.edu.ru

O6pazoBarenpHble MPoeKTH Komnanun «Kupumn u Medoanii»

http://edu.km.ru
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OO6pazoBarenbHbIH mopTai «Ydeday

http://www.ucheba.com

[opran «5 GamroB» (HOBOCTH 00pa3oBaHwMs, By3bl Poccnu, TecThl, pe-
(epatsr)

http://www.5ballov.ru

[IpoduneHoe 0OyueHne B cTapiieil mKoie
http://mww.profile-edu.ru

CeteBoe B3aUMOJEHCTBHUE IIIKOT

http://www.school-net.ru

Cereble uccnenoparenbckue adoparopun «1llkona s Becex»
http://www.setilab.ru

CeTb TBOpYECKUX YUUTEIEH

http://www.it-n.ru
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