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IosicHuTeNLHAA 3aNNCKA

PaGouas nmporpamma yueOHoro kypca «I[IpakTukym Mo pemieHuro 3KCrepuMeHTAIbHbBIX
3amau no ¢usuke» (nanee — [Iporpamma) pazpabortana Ha ocHoBe DenepalbHOrO KOMIIOHEHTA
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOrO CTAaHAAPTa CpPeAHEro oOmiero oOpa3oBaHUs (MpUKa3
Muno6pnayku Poccun ot 5 mapta 2004 1. Ne 1089 B pexn. mpukazoB MunoOpHayku Poccuu ot
03.06.2008 Ne 164, ot 31.08.2009 Ne 320, ot 19.10.2009 Ne 427, or 10.11.2011 Ne 2643, ot
24.01.2012 Ne 39, 31.01.2012 Ne 69, or 23.06.2015 Ne 609). Ilporpamma cocraBiieHa ¢
ucnonb3oBanueM «lIporpammbl snekTHBHBIX KypcoB. @usmka. 9-11 xmaccel. IlpodunsHoe
oOyuenne», cocraButensb: B.A. KoposuH, - «Ipoday», 2008 r. u aBTOpckoil mporpamMmsl: B.A.
Opnos, F0.A. CaypoB «Metozsl pemieHus: puzndeckux 3anaqd», - M.: JIpoda, 2008 r.

Jlis peanu3anuu MPOrpaMMbI KCIONIb30BaHO yueOHoe mocobue: B.A. Opnos, [0.A.
Caypos «IIpaktuka pemenus pusndecknx 3a1ad. 10-11 kmacce», - «Benrana-I'pady», 2013

VYuebnblii Kypc «IIpakTHKyM IO pelIeHHIO SKCIIEPUMEHTATIBHBIX 33124 10 (PU3UKE

paccuuTal Juis ydamuxcs 11 kiaccoB U mpenmnonaraeT COBEpUICHCTBOBAHUE TIOJATOTOBKU
IIKOJILHUKOB I10 OCBOEHHUIO OCHOBHBIX paznenoB ¢usuku. CoxaepikaHue SJIEKTHBHOTO Kypca
oTanyaeTcs oT 0a30BOro TIyOMHOW paccMOTpeHUsS (PU3MUYECKHX IMPOILECCOB, PACIIMPEHUEM
M3y4aeMoOro MarTepuaja IO CpaBHEHHIO C IPOrpaMMHBIM, pa30opoM 3ajad, TpeOyroIMX
HECTaHJApTHBIX MO0AX0J0B. HacTosmias mnporpamma sBIsSe€TCS MONOJHSIONMN Marepual K
OCHOBHOMY yueOHUKY ¢u3uku. OHa mo3BossgeT Oojee TIIyOOKO M OCMBICICHHO H3y4aTh
NpaKkTUYeCKHe U TeopeThyeckue Bompochl ¢u3uku. [Iporpamma mocBsiiieHa paccMOTPEHHUIO
OTJIENbHBIX TEM, BAaXKHBIX JUISl YCIIEIIHOTO OCBOEHUS METOJOB pEUIeHMs 3a]ad MOBBIIIEHHON
CIIOKHOCTU. B mporpamMe paccmaTpuBaroTCs TEOPETUYECKHE BOMPOCHI, B TOM YUCIE MOHATHS,
CXeMBI U rpauKu, KOTOPbIE YAaCTO BCTPEUAIOTCS B (POPMYJINPOBKAX KOHTPOJIBHO- H3MEPUTEIBHBIX
MarepuanoB no EI'D, a Takke mpakTuueckass 4actb. B mpakTHUYeCKOM 4acTH paccMaTpUBAIOTCS
BONPOCHl TI0 PELICHUI0 S3KCHEPUMEHTAIbHBIX 3aJady, KOTOpbIe TIO3BOJSIOT MPUMEHSTh
MaTeMaTUYeCKUe 3HAHWS U HaBBIKH, KOTOPHIE CIIOCOOCTBYIOT TBOPYECKOMY M OCMBICIEHHOMY
BOCIPUATHIO MaTepHaa.

Lenp naHHOTO MpeaMeTa yriayOuTh U CUCTEMaTU3MpOBaTh 3HaHUs ydamumxcs 11 kimaccoB
no Qu3uKe MyTeM pelleHus: pa3HOOOpa3HbIX 3a/lad U CIIOCOOCTBOBATh UX MPOGECCHOHATHLHOMY
OTIpeIeNIEHUIO.

Ero ocHOBHas HanpaBIEHHOCTH - MOArOTOBUTH yuamuxcs k EI'D ¢ onopoii Ha 3HaHuA
U YMEHHUs YydallMxcs, NpuoOpeTeHHble Npu H3ydeHuu ¢usuku B 7-9 Kiaccax, a Takke

yrIIyOJICHUIO 3HaHUM 110 TeMaM TpH U3yd4eHUH Kypca ¢pus3uku B 11 knaccax.



Ilean 2JIEKTHBHOI0 Y4€0HOI'0 Kypca:

1) pa3BUTHE T[I03HABATEJIBHBIX MHTEPECOB, MHTEIICKTYaIbHBIX M TBOPYECKUX
CIOCOOHOCTEH B mpolecce pemeHus: (GU3NYECKUX 3ajad U CaMOCTOSATEIIHOTO NMPHOOpETeHHUs
HOBBIX 3HAHUIM;

2) COBEpIICHCTBOBAHKE MOJIyYEHHBIX B OCHOBHOM KypCe 3HAHUI U YMEHHUIA;

3) (dopmMHpoBaHUE TIPEACTaBUTENCH O IMOCTAHOBKE, KiIacCH(UKAIMMA, MpuemMax H
METOJIaX pelieHus (PU3NUeCKuX 3a1ad;

4) OPUMEHSTh 3HaHUS N0 (pu3MKe ISl OOBSICHEHUS SIBICHUU MPHUPOJBI, CBOWCTB
BElIECTBa, peuleHus (PU3MUECKUX 3a/ay, CaMOCTOSTEIILHOIO NMPHOOPETEHUs M OLIEHKH HOBOM
uHpOpManU GU3NIECKOTO COJICPIKAHMUS.

[lenb 1 peanuzanys yueOHOro Kypca NpeArnoiaraoT peleHue caeayoluX 3a1ay:

1) DopMuUpOBaHUE y YUAIIUXCS MPEICTaBICHUS O BO3MOKHOCTH U3YYEHUS OJJHOTO U
TOrO K€ Ipolecca, HUCXOAS U3 pPa3IMYHBIX MO3UIUI (HampuMep, KUHEMaTUYEeCKO,
JTUHAMUYECKOU, YHEPTETUYECKOM ).

2) YMeHHe caMOCTOSITEIbBHO padoTaTh CO CIPABOYHOM M ydeOHOUM JuTepaTrypoi
Pa3IMYHBIX UCTOYHUKOB HHPOPMAITIH.

3) OBnazseHre OCHOBHBIMHM METO/IaMU PEIIEHUs 3a]]a4, YCBOCHUE YUaIllUMUCS OOLIUX
ITOPUTMOB PELICHUS 3a/1a4.

4) Coznate yciioBUSL JUIsl CaMOCTOSITENIBHOM W MOTHUBHUPOBAHHOM OpraHu3aliu
MO3HABATEIbHON J€ATEIbHOCTH.

O0mas xapakrepucTuka y4e0HOro Kypca
«IIpaKkTHKYM 10 pelIeHHI0 IKCIePUMEHTAIbHBIX 3a/1a4 M0 ¢pusnke»

[IporpamMmMa yueOHOro Kypca OpHEHTHpOBaHa Ha JajbHEWIEe COBEPIICHCTBOBAHUE
y>K€ YCBOEHHBIX 00yJarolIMMHCS 3HaHUW U yMEHUU. [[71s1 3TOro BCs mporpaMma JeTuTCs Ha He-
CKOJIBKO pa3JienioB. B mporpamme BBIJEIEHBI OCHOBHBIE pa3feNibl MKOJILHOTO Kypca (GU3HKH, B
HavyaJie M3y4YCHHS KOTOPHIX C yUaTUMHUCS TTOBTOPSIOTCS OCHOBHBIE 3aKOHBI U (POPMYIIBI TAHHOTO
paznena. Ilpu moxbope 3amay 1O KaXIOMy paslelly HCHOJB3YIOTCS BBIYUCIUTENbHEBIE,
KaueCTBEHHbIE, rpaduuecKue, YKCIIEpUMEHTaIbHbIC 3aIa4u.

B navanie u3ydenus Kkypca gaeTcsi 1Ba ypoka, IEeIbl0 KOTOPBIX SIBISETCS 3HAKOMCTBO
yHalxcs ¢ MOHATHEM «3a/Jayay, MX KiaccuduKael U OCHOBHBIMHU CIIOCOOAMH pEIeHHUS.
bonbuioe 3HaueHue yjensercs airoputMy, KOTOPBIH (OpMHUPYET MBICIUTENIbHBIE ONEpallUu:
aHaJINU3 YCIOBUS 3a/1a4H, JOTa/IKa, MPOEKT PEIICHHUS, BBIIBI)KEHUE TUTIOTE3bI (PEIICHHE), BBIBO/I.

[Tpu moBTOpeHUH 0000IIAIOTCS, CUCTEMATU3UPYIOTCS KaK TEOPETUUECKUI MaTepHa,

TaK U IIPHUEMBI PCHICHUA 3aaa4, IPUHUMAIOTCA BO BHUMaHHUEC LCJIN ITOBTOPCHUS IIPU ITOATOTOBKE K



€IMHOMY TOCYJJapCTBEHHOMY 9K3aMeHy. [Ipu pemennn 3a1aq mo MexaHuke, MOJICKYJISIpHOU (-
3UKe, JIEKTPOJUHAMUKE TJIABHOE BHUMaHHUE oOpamiaercss Ha (OpMUpPOBaHWE YMEHHH peliaTh
3a/1a4¥, Ha HAKOTUICHHUE OIBITA PEIICHUS 33]1a4 Pa3IM9IHON TPYTHOCTH.

[Ipenyaraemelii Kypc OpPHEHTUPOBAaH Ha KOMMYHHKATHBHBIA HCCIICIOBATCIBCKUN
MOJIX0/1 B 00YYEHHUH, B KOTOPOM MTPOCIICKHUBAIOTCS CIICIYIOIINE ATAIbl CyOBEKTHOH A TEITBHOCTH
YYAIUXCS U YIUTEIIS: COBMECTHOE TBOPUECTBO YUUTEINS M YUAIIUXCS TI0 CO3/IaHUI0 (PH3UIECKON
npoOJIeMHOM CUTYyalluK; AEATENBHOCTD I10 MOAOOPY IUKIIA 33aja4 110 H3y4aeMou TeMe — aHaJH3
HalJeHHON MpOOJIeMHOM CUTyaluu (3aJaud); ueTkoe (opmyiupoBaHue (U3UYECKON YacTh
npoOaemMbl  (3a1aun); BBIJIBUKEHUE THIIOTE3; paspabotka wmomenelt (pusznueckux,
MaTEeMATHYECKUX); MPOTHO3MPOBAHUE PE3YJIbTATOB PA3BUTHS BO BPEMECHH IKCIEPUMEHTATBHO
HAOJIIO/TaEMBIX SIBJICHHWH;  TPOBEPKAa M KOPPEKTUPOBKA THIIOTE3 —> HAXOXKJICHUE PEIICHUMN
NPOBEPKA U aHAJIN3 PEIICHUH — MPEITI0KESHHUS [0 UCIIOJI30BAHHIO ITOJTyYEHHBIX PE3YJILTATOB IS
MIOCTAaHOBKHM M PEUICHUs IPYTHX MpoOJieM (3a1a4) MO M3ydaeMoi TeMe, 10 paHee W3Yy4YCHHBIM
TeMaM Kypca (U3HWKH, a TakKe [0 TeMaM JPYTHX MPEAMETOB €CTECTBEHHOHAYYHOIO ITHKIIA,

OLICHKA 3HA4YCHMUA.

1. DopMbl peanu3anum.

Jiga peanuzanuu 1eneil M 3ajad JaHHOTO Kypca MPEArosaraerTcsl HCIOoJIb30BaTh
cienyromue (opMbl 3aHATHI: MPaKTUKyMbl O PELIEHUIO 3a7ad, CaMOCTOATeIbHass pabora
yUalluxcsl, KOHCYJIbTALUH, 3a4eT. Ha 3aHATHAX NPUMEHSIOTCS KOJUIEKTUBHBIE U MH/IUBUyalIbHbIE
(dopMbl pabOTHI: MOCTAHOBKA, PEIIEHUS U 00CYKICHHS PELIeHUs 3a/1a4, MOArOTOBKA K €AMHOMY
TECTHUPOBAHUIO, [10100p U COCTABJIEHUE 3a/1a4 Ha TeMy U T.11. [Ipenmnonaraercs Takxe BbIIIOJIHEHNE
JIOMAIIHUX 3aJlaHUi TI0 penieHuto 3anad. JloMuHaHTHOM ke (POpMOI y4eHHs JIOJDKHA CTaTh
UCCIIeIoBaTebCKasl IEITeIbHOCTh YUEHUKA, KOTOpasi MOXKET ObITh pean30BaHa KaK Ha 3aHATHSX
B KJacce, TaKk U B XOJI€ CaMOCTOATENIbHOW paloThl yuamuxcs. Bee 3aHATHS JOKHBI HOCHUTh
pOoOJIEMHBIHN XapaKkTep U BKIOYATh B €051 CAMOCTOSITENIbHYIO paboTy.

2. Mertoapl 00ydeHusI.

Mertonbl 00yueHusl, TIpUMEHsIEMbIe B paMKax Kypca, MOTYT U JIOJDKHBI ObITh JI0CTaTOYHO
pasHooOpa3HbiMHU. [Ipexxne Bcero, 3TO HccieqoBaTeNbcKas paboTa CcaMHMX — y4alluxcs,
cocTaBjieHHe 0000IIamuX Tab/uI, a TakKe MOATOTOBKA U 3allUTa yYallUMHCS aJrOpUTMOB
pemieHus: 3agad. B 3aBHCHUMOCTH OT MHIMBUIYaJbHOTO IJIaHA YYWUTENIb JOJDKEH Ipeaararb
yYaIIuMCs TOATOTOBJIEHHBIN UM MEPEeUYeHb 3aj1ayu pa3IMuHOTO YPOBHS CIOKHOCTH.

[ToMrMO WCCIENOBATEIBCKOTO METOJA LEIeCOO0pa3HO HCIOIb30BaHUE YaCTHYHO-
IIOUCKOBOTO, MPOOJIEMHOIO M3JIOKEHHUsS, a B OTAEIbHBIX CIydyasX HH()OPMAIMOHHO-
wimocTpatuBHoro. IlocnenHuit Meron NpuUMEHseTCs B TOM cilydae, KOTJa y Yy4Yalluxcs
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OTCYTCTBYET 0a3a, MO3BOJISIIOILAS HCIIOJIb30BaTh IPOAYKTUBHBIE METO/IBI.

[ToxroroBka mpeaycMaTpUBAET UCIOJIB30BAHUE aKTHBHBIX (DOPM OpraHU3aIMK yueOHBIX
3aHATUI: BBICTPAaMBAaHWE WHIUBUAYaJIbHOW TPAEKTOPUU IpOrpaMMbl OOyu€HUs, INPOBEIECHUE
JEKUUOHHBIX M IPAKTHYECKUX 3aHATHHA, WTOTOBBIM TECTOBBIA 3a4€T, KOMIIBIOTEPHOE
TECTUPOBAHUE.

Cpok ocBoeHus1 MporpaMmMbl y4eOHOro Kypca «IIpakTukyM 1o pemeHuro
IKCIIEPUMEHTAJIBbHBIX 32124 10 (PU3HKe» U 00beM Y4eOHOI0 BpeMeHH.
Cpok ocBoeHus yuyeOHoro kypca «IIpakTukym IO pPELIEHHIO 3KCIEPUMEHTAJIbHBIX

3aJa4 110 (bI/ISI/IKe» COCTaBJIAICT JABa roaa.

ypOK 110 y‘le6HOMy KypcCy «HpaKTI/IKYM 10 PCHICHHIO SKCIICPUMCHTAJIbHBIX 3a/1a4 I10

¢du3nKe» IpOXOUT: J1Ba pa3a B Hejento B 11 kiaccax.

[IponomxurensHOCTh ypoka — 40 MUHYT
Onucanue HEeHHOCTHBIX OPHMEHTHPOB CO/EPKAHUS YU4eOHOI0 Kypca

LleHHOCTHBIE OPHEHTHUPHI COAEPIKAaHUS Kypca (PU3UKH B OCHOBHOM IIKOJIE OMPEIEIISIOTCS
cneundukoil Gusnku kak Hayku. OCHOBY IO3HABaTENbHBIX LIEHHOCTEH COCTaBIISIOT Hay4yHbIE
3HaHUs, HAy4YHble METO/Ibl TI03HAHUS, @ IEHHOCTHbIE OPUEHTAIMH, (POPMUPYEMBIE Y yYaIIUXCS B
nporuecce U3ydyeHus: GU3NKH, IPOSBISIOTCSA:

B skcnepumeHTanbHON MPOBEPKY;

* B IPU3HAHMM LIEHHOCTH HAy4YHOTO 3HAHUA, €ro NPAKTUYECKOH 3HAYMMOCTH,
JIOCTOBEPHOCTH;

* B IGHHOCTH (PU3MYECKUX METOOB UCCIIEI0OBAHUS )KUBOW U HEKUBOM MPUPOIBL;

* B IIOHMMaHUHU CJIO)KHOCTH W TNPOTHBOPEUYMBOCTH CaMOTro Ipoliecca MO3HAHUSA Kak
M3BEYHOTr0 cTpemiieHus Kk Mcrune.

B kadecTBe 00BEKTOB LIEHHOCTEH Tpy/a U ObITa BHICTYNAIOT TBOPUECKAs! CO3UAATEIIbHAS
JeSITeNIbHOCTD, 3/JOPOBBIN 00pa3 JKU3HU, a IIEHHOCTHbIE OPUEHTALlUU CO/IEpPKaHUs Kypca pUusuku
MOTYT paccMaTpuBaThCs Kak pOpMHUpPOBAHUE!

* YBaXXUTEJIBHOTO OTHOLLIEHUS K CO3UIATEIbHON, TBOPUECKOM AEATEIbHOCTH;

* IOHUMaHHsI He00X0AUMOCTH 3(h(HEKTUBHOTO U 0€3011aACHOTO UCTIONb30BAaHUS Pa3IUYHbBIX
TEXHUYECKUX YCTPOMCTB;

* NOTpeOHOCTH B O€3YCIOBHOM BBINOJHEHUH MPaBHJI O€30MacHOr0 HCIOIb30BaHUS
BELIECTB B IOBCEAHEBHON KHU3HU;

* CO3HATENILHOro BBIOOpa Oyaymiel npodeccruoHanbHON nestensHocTH. Kype dusuku

00JaiaeT BO3MOXKHOCTAMH U1 (POPMUPOBAHMSI KOMMYHHUKATUBHBIX IIGHHOCTEH, OCHOBY KOTOPBIX



COCTaBJIAKOT IIPOLECC O6HI€HI/I$I, T'paMOTHasA p€yb, 4 HCHHOCTHBLIC OpPHUCHTAIIMK HAIIPAaBJICHBI Ha
BOCIIMTAHUC Yy yUAIlIUXCA:

¢ IPaBHUJIbHOI'O UCIIOJIB30BAHUS (bHSH‘-IGCKOfI TCPMHHOJIOTUN U CUMBOJIMKH;

® HOTpe6HOCTI/I BECTU [OHAJIOT, BBICIYIIWMBATh MHCHHEC OIIIIOHCHTA, Yy4YaCTBOBAaTb B
JUCKYCCHH,

* cI0COOHOCTHU OTKPBITO BBIPAXKaTh M aPTYMEHTHPOBAHO OTCTaWBATh CBOIO TOUKY 3PCHHS

l. IHo3HaBaTenbHasA, UHGPOPMALMOHHO-KOMMYHHKATHBHAsA, pedJieKCMBHAA
AeSITeIbHOCTD, IPeAMEeTHbIEC Pe3yJIbTAThl OCBOCHUS Y4eOHOI0 Kypca
(TpeboBaHusi K YPOBHIO NOATOTOBKYU BHINTYCKHUKOB: 3HATH, IOHUMATb H YMETh)
llo3nasamenvrasn oesmenvHoCcmy:
. UCIIONIb30BAaHUE  JUIsI  TO3HAHMS ~ OKPYXAloUIEro  MuUpa  pas3/IMYHbIX
€CTECTBEHHOHAYUYHBIX METOJIOB: HAOIIOJCHHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICITMPOBAHHUE;
. dopmupoBaHUe YMEHHWI pa3nuyarh (DaKkThl, THIIOTE3bl, NPHUYUHBI, CIEIACTBUS,
JI0Ka3aTeNNbCTBAa, 3aKOHbI, TEOPUU;
. OBJIaJICHUE  aJeKBaTHBIMH  CIHOCOOAMM  pEHICHHS  TEOPETUYECKUX U
3KCHEPUMEHTAIBHBIX 33/1a4;
. pUOOpPETEHNE ONbITA BBIABUKEHUS TUIIOTE3 /7151 OOBSICHEHUSI U3BECTHBIX (DaKTOB
Y DKCIEPUMEHTAIbHON MPOBEPKH BBIIBUTAEMbIX TUIIOTE3.
Hnghopmayuonno-komMmyHuKamusHas 0esmenbHoCmy:
. BJIaJICHME MOHOJOIMYECKOW W JHajoruyeckoi peubto. CrocoOHOCTh MOHMMATh
TOUKY 3p€HUs COOeCeIHNKA U IPU3HABATh IPAaBO HA NHOE MHEHUE;
. UCIIOJIb30BAHUE [UIsl PEIEHUs] IO3HABATEIbHBIX W KOMMYHUKATHBHBIX 3ajau
pa3IMYHBIX UCTOYHUKOB UH(OPMAIUH.
Peghnexcusnas desmenvnocms:
. BJIQJICHUE HAaBBIKAMHM KOHTPOJS U OLIEHKH CBOEH JesATeNIbHOCTH, YMEHHEM
MPEBUJIETH BO3MOKHBIE PE3YJIbTAaThl CBOMX JEHCTBUIA:
. opraHuzansi y4eOHOW JEATeNbHOCTHU: IIOCTAHOBKA LENH, IUIAHUPOBAHUE,
OIpEEIIEHUE ONTUMAIBHOIO COOTHOLIEHUS LIEJTU U CPENICTB.
TpedoBaHus K YPOBHIO OCBOCHHUS CO/IEPKAHMSA Kypca:
B pesynbprare uzydeHus kypca 00ydaromuiics 10/KeH 3HATh:
. OCHOBHBIE 3aKOHBI U ()OPMYJIBI U3 Pa3IMYHBIX Pa3/ieioB (GU3UKU;
. KJIaccU(UKALMIO 33124 110 Pa3IMYHBIM KPUTEPUSM; IPABUIIA U IPHEMBI PEIICHUS
TECTOB 110 (PU3HKE;

VYyammecs 107KHBI YyMeTh.



. aHAIU3UPOBATH PUINYECKOE SBIICHUE;

. MIPOTrOBAPUBAThH BCIYX PEIICHUE;

. aHAJIM3UPOBATH MOJYYCHHBIN OTBET;

. KJIacCU(UIIMPOBAThH MPEIOKEHHYIO 33/1a4y;

. COCTaBJISITh MPOCTEHUILINX 3a/1a4H;

. MOCJIEIOBATEIBHO BBIMOJIHATE U IPOTOBAPUBATH ATAIlbl PEIICHUS 3a/1a4u CpeIHEH
TPYIHOCTH;

. BbIOMpaTh pallMOHATIBHBINA CIIOCO0O pEIIeHUs 3a/1a4H;

. pelaTte KOMOMHUPOBAHHBIE 33/1a4U;

. BJIQJICTh PA3IMYHBIMHA METOJIAMHU PEIICHUS 3a1a4: aHATUTHICCKUM, TPaPUIEeCKUM,

SKCIICPUMCHTAJIBHBIM U T.A.;

BJIaACTb METOAAMH CAMOKOHTPOJIA U CAMOOICHKH

1. Copnepxanue y4eOHOro Kypca «IIpakTHKYM no pelIeHnIo

IKCIICPUMCECHTAJBHBIX 3aJa4 I10 (]m3mce»

11 KJIACC — 68 yacos

MaruutHoe noJie. JJ1eKTPOMarHuTHasi MHAYKIus. (6 yaca)

ITpaBuno OypaBunka. Cuna Amnepa. Cuna Jlopenua. [Ipumenenue npasuia Jlenna. 3akoH
AJIEKTPOMAarHUTHOW MHAYKIMHU. SIBIeHNE cCaMOMHAYKIMH. IHIYKTUBHOCTE.

Mexannyeckue u 3J1eKTPOMArHUTHBIE KOJ1e0aHus U BOJIHBI. (12 yacoB)

Mopnenn konebaTeabHBIX MEXaHMYECKMX CHCTEM: MaTeMaTHYeCKHH  MasTHUK;
OPY)XKUHHBIH ~ MasTHUK; (U3MYECKUH MasATHUK. 3aKOHbl TapMOHMYECKMX KoyeOaHUMH
MaTtepuagbHOH Toukd. CBoicTBa BOJMH. 3BYKOBbIE BOJIHBL. KoneOaTenbHBIH  KOHTYD.
[IpeBpatieHre sHEPTrUU NpHU ANEKTPOMArHUTHBIX KOJICOaHUSIX.

IMocTosHHBII 2JIEKTPUYECKHIT TOK B Pa3jIMYHBIX cpeaax (84)

3akoH Kynona. HampspkeHHOCTh 3nekTpuueckoro mnouss. KonpaeHcaTopel. OHeprus
3apsHKEHHOr0 KOHAEHcaTopa. 3akoH OMa mis ydyactka nenu. CoequHeHre TPOBOAHUKOB. 3aKOH
Owma st monuo# nienu. [IpaBuia Kupxroda.

Ontuka (10 yacos)

3aKkOoHBl T€OMETpUUYECKON onTuku. PopMylia TOHKOW JIMH3bl.  YBEIWYEHHUE JIMH3BI.
Wntepdepentus BoaH. Judpakuus BonH. [lonepeyHocTs cBeToBBIX BoiH. [lomspuzanus ceera.
JudpakimonHas pemerka.

OcHnoBbl CTO (2 yaca)



WuBapuaHThl U U3MEHSOIIKECs BeIUYUHBL. OTHOCUTENBHOCTh IJIMHBI, MACChl, BpEMEHH,
CKOPOCTH.

CaeToBbI€ KBAaHTHI (84acoB)

dorordhdext u 3akoHbl Pororddexra. Moaenun aromoB. KBantoBele moctynaTtel bopa.
®otoH. [laBnenue cBera. YpaBHeHue DWiHITeHA 11 oTodddekra. [IpumeHeHue mocTynaToB
bopa nns pacuera JMHEHYAaThIX CHEKTPOB  M3JIYyYEHUS M IOIJIOLIEHUS  SHEPruu
BOJIOPOJONIOA00HBIMU aToMaMu. BouiHbl ne-bpoinst  u1si  KJ1acCU4ecKoW U peNsSITUBUCTCKON

YACTHII.

ATomHas u sifepHas ¢pusuka (10 yacos)

ATomHOe  sApo. 3aKOH PaAMOAKTUBHOIO pacraia. JDHEprus CBSA3H aTOMHBIX sJEp.
SnepHble peaknuu. OHEPreTHUECKUW BBIXOJ SACPHBIX peakuuid. I[IpuMeHnenue  3aKOHOB
COXpaHEHHs  3apsjia, MacCOBOI'O 4YMCia, UMITYJIbCa UM 3HEPIMM B 3a/aydax O sJIEPHbIX IIpe-
BpAaILEHUSX.

O0o0mawmue 3a”HATHS MO0 MeTOAAM M NPHEMAM pelleHUsl (PU3HMYECKHMX 3aad.
IMoaroroBka k EI'J. (10 yaco)

I1l.  TemaTuueckoe nIaHUpPOBaHHE

Ne Pa3znen, Tema Koi-Bo Buabl aesiTeJJbHOCTH
n/n 4acoB
10 kaace
1. |OpaBuaa wu npuémbl  pemieHus | 2 Omnpenenenue Kpyra mpooiem,
(puznyeckux 3amxau MOITISKANUX U3YICHHUIO.

Yro takoe puznueckas 3anaya? Cocra
¢uznueckoit 3agaun. Knaccupuxanms
¢bu3nyeckux 3a1a4 1o TpedoOBaHUIo,
COJIEp>KaHUI0, CIIOCO0Y 3aaHusl U
pewenust. [Tpumepsl 3a1a4 Bcex BUIOB.
O6mue TpedoBaHMsI IPU PELLIEHUH
¢u3nUeckux 3a1a4. JTarnbl pereHus
3a/1aui. AHaIMU3 petieHus U opopMiIeHHE
pemiennst. OCHOBHBIE PUEMBI PEIICHUS
3ama4d (BBIOOpP METO/a, MPOBEICHNE
HKCIEPUMEHTA, CO3[aHNEe MOJEIIH,
CO3JIaHHE AITOPUTMA, MPOBEICHUE
pacueToB, paboTa ¢ elMHUIIAMU
W3MEPEHUs, IIOCTPOCHUE TPaUKOB,
paboTa ¢ TaOIIMYHBIMU JAHHBIMH,
(dhopmynupoBKa BeIBOA, OhopMIICHIE
pe3yJibTara)




Kunemaruka

KunemaTtuka maTepuanbHOU TOUYKHU
(IpoM3BOJIBHOE JBUYKEHUE; PABHOMEPHOE
MPSMOJIMHEHHOE; paBHOIIEPEMEHHOE
MPSIMOJIMHENHOE; pABHOMEPHOE JIBHYKCHUE
1o okpyHOoCTH.) ['paduaeckoe
MpeACTaBICHUE HEPABHOMEPHOT'O
IBIKeHUs. BpamarensHoe IBIKCHUE
TBEPJOTO TeJjia. AJITOPUTM peLIeHUs 3a/1a4
Ha pacyeT CpeAHEH CKOPOCTH JIBUIKEHUS.
I'paduueckuii 1 KOOPAUHATHBIN CITOCOOBI
pewenus 3aaa4d Ha PY /1.

Pemmate 3amaun mo obmiemy
AITOPUTMY, IPUMEHSTh
QJITOPUTM 110 KHHEMATHKE K
PCIICHHIO 32124 B CITydae
JIBUKCHHUS TeJia 110 BEPTUKAIIU U
MOJT YTJIOM K TOPH30HTY;
CTPOUTH TpapUKU 3aBUCUMOCTH
KHUHEMATHYECKUX BEJIMYHH OT
BPEMCHH ISl PA3TTUIHBIX BUJIOB
JIBYODKCHUS, peIliaTh 3aJ1auu C
IPUMEHEHHEM TPaHKOB.
CamocrosiTenbHas paboTa 1o
JIAJIbHEMIIEMY PELICHUIO 3a1a4.

JInHAMHKAa U CTaTHKA

CranpapTHbIC CUTYallud JUHAMUKHI
(HaKJIOHHAS TUIOCKOCTD, CBSI3aHHBIC TEJIa)
JBH>XeHue 1oJ1 IeMCTBUEeM HECKOIbKUX
CHJI B TOPU30HTAJIbHOM U BEPTUKAIHLHOM
HanpaBJ€HUU. [[BH>KeHUE 1O AEHCTBUEM
HECKOJIBKMX CHJI: BpallaTeabHOe
nBwkeHue. Jlnnamuka B moje cui (Bec;
CHJIA TSHKECTH, CHJIa TATOTCHMS, CHJIa
YOPYTrOCTH; CHJIa TPEHUSA).

[TpaBwiia mpeoOpazoBaHus CUIL. Y CIIOBUS
paBHOBECHSI U BUJbl PaBHOBECHUS TEIl.
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Beimonuate moctpoeHue
BEKTOPOB JCHCTBYIOIIUX HA
TEJIO cuil. BBINOMHATH
[IOCTPOCHUE U aHaAJIU3 0OIIETo
aJIrOpUTMa Ha AUHAMUKY,
NPUMEHSTH aITOPUTM Ha
JUHAMUKY K PEIIEHUIO 33/1a4 B
Clly4ae paBHOBECHSI WU
PaBHOMEPHOTO
NPSMOJIMHEHHOTO JIBUKEHUS, B
cilydae JIBUKEHUs Tela ¢
yckopenueM. Mcnonb30BaTh
KOOP/IMHATHBII METO]] peIeHus
3aJa4 [0 IMHAMUKE I10
aJITOPUTMY: HAKJIOHHAs
IUIOCKOCTB, BEC TEJIA, 3aJ1a4H C
0JI0KaMHU U Ha CBSI3aHHbBIE TeJA.
AnropuTM pelieHus 3ajgad Ha
OIpEEIIEHNE NATBHOCTH
10JIeTa, BPEMEHH TMOJIeTa,
MaKCHUMaJIbHON BBICOTBI
noxsema tena. Pemenue
aCTPOHOMHUYECKHX 3aJ1a4 Ha
JIBIDKEHUE TJIaHET U CITyTHUKOB.
Pemars 3a1aun Ha onpeiesieHne
XapaKTepUCTUK PaBHOBECHUS
(bU3NYECKUX CUCTEM U 3HATh
AJITOPUTM X PEIICHUS.
CamocrosTenbHas paboTa 1o
JAJIbHEHUIIEMY PEILICHUIO 33/1a4.

3akoHnbl coxpaHenus. I'mapocraruka.
I/IMHy.TIBC TEJIa U UMITYJIBC CUJIBI.
3aMKHYTbIE CUCTEMbI. 3aKOH COXPaHEHUs
HUMITyJIbCA. PeaktuBHOE JABUXXCHUC.
AJTOpUTM pelIeHue 3a7a4 Ha COXpaHEHUE
UMITyJIbCA U PEaKTUBHOE JIBUYKEHUE.
HOTGHHI/IaJIBHaSI U KUHCTHUYCCKAsA SHCPT .
[Tonnas mexaHuyeckasi sHEprus. 3aKOH
COXPaHEHHUs PHEPTUU. AJITOPUTM pelIeHUs
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Pemmatp 3a1aumn v IpUMEHSITH
QJITOPUTM Ha 3aKOH COXpPaHCHHS
UMITyJIbCA U COXPaHEHUS
SHEPTUH B OOIIEM ClTydae U B
MexaHuke. Pemiats 3agauu
TUHAMHAYECKUM CII0OcOO0M Ha
IUIaBaHHUE TEJL.




3aJ1a4 Ha 3aKOH COXPAaHEHHUs U
IIpeBpalleHle MEXaHNUECKOM SHeprun
HECKOJIbKUMHU criocobamu. /laBieHue B
s>kuakocty. 3akoH [Tackang. Cuna
Apxumena. Bec tena B )kUIKOCTH.
VYcnoBus aBaHus Tell.
BosnyxoruiaBanue. Pemenue 3anauq
JUHAMUYECKHUM CIIOCOOOM Ha IJIaBaHue
Tel.

CaMocTosTeNnbHOE pPELIEHUE
3ajja4, UHIUBUyaJIbHbIE
KOHCYJIbTAIlMH 110 TEME.

5. | Moaekyasipaasi pusuka 12 [IpuMeHATh OCHOBHOE
Temneparypa. DHeprus TEIIOBOTO ypaBHEHHE MOJIEKYJISIPHO-
JIBH>KEHUS MOJIEKYJI. Y paBHEHHUE rasa. KUHETUYECKON TEOpHUH 1
N3omnporneccel B HeanbHOM Tase. ypaBHEHUS COCTOSIHUS
W3meHeHne BHyTpeHHEN YHEPTUU TeN B WJICaJIbHOTO Ta3a MpHU pelieHUU
MpoI1iecce TeIIoNepeI1ayu. rpadUYecKuX u

BBIYMCIIMTENILHBIX 3a7a4.
[Tpumensts Gpopmya,
OITMCHIBAIOIIIME ra30BhIC 3aKOHEI,
MIPU PEIICHUN BBIYUCIUTEIbHBIX
U rpaduyecKux 3amaad.
[IpuMeHATH anropuT™M pEIIeHUs
3a71a4 Ha OMpeJIeJICHUE
XapaKTEPUCTUK BIAXKHOCTH
Bo3nyxa. Pemars 3agaun Ha
OTIpeIeTICHUE XapaKTePUCTUK
TBEPJIOTO Tela: aObCOIOTHOE U
OTHOCHUTEJIHOE YIJTHHEHUE,
TEIJIOBOE paCUIMPEHHE, 3a11ac
MPOYHOCTH, CHJIa YIIPYTOCTH.
CamocTrosiTenbHOE pelieHne
3a/1a4, MHANBUY AJTbHBIE
KOHCYJIbTAI[MH 110 TEME.

6. | O6o0mawInue 3aHATHS MO MeTodaM H | 4 CaMocTosTeIbHOE pelenue
npuémam peuienusi GuU3MYeCKUX 3a/1a4. 3a7a4, WHIMBUyaIbHBIC
IHoaroroBka k EI'D. KOHCYJIBTALMH [0 TEME.

11 kaacc
Ne Pa3nen, tema Koi-Bo Buapl aeaTeJbLHOCTH
n/m JacoB
1. | MaruuTHoe noJie. | 6 Pemate 3agaum  Ha  OmHCcaHME
DJIeKTPOMATHUTHASI MHAYKIMS. MarHUTHOTO OJI, 3aKOHAa
[IpaBuno OypaBumka. Cuna Awmmepa. 3JIEKTPOMArHUTHOU WHTyKIIUH.
Cuina Jlopenua. Ilpumenenune npasuia Pemmenne KOMOMHHPOBAHHBIX
JleHma.  3aKOH  3JEKTPOMArHUTHOM 3aj7ad4.
WHOYKUUU. SIBI€HHE CaMOWHIYKIIHH. CamocrosiTenbHOE pelleHne 3a1ad,
NHIyKTUBHOCTb. WHIUBUyalIbHbIE KOHCYJIbTAllUU
110 TEME.
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MexaHn4yeckKHue u|l1l2 Pemare 3agaunm Ha mNpuUMeEHEHHE
3JIEKTPOMATHUTHbIE KOJIeOAHUS U 3aKOHOB K0J1e0aTeIbHOTO
BOJIHBI. nBUKeHUs. Pemate 3agaun  Ha
Mopnenu KoJIe0aTeJIbHbBIX IPUMEHEHNE dbopmy,
MEXAHUYECKUX CUCTEM: OIMCHIBAIOLIUX cBOOO/IHbBIE
MaTeMaTU4eCKUil MasATHHK; KonebaHusi B KojeOaTelbHOM
OPY)XUHHBIA ~ MasATHUK; (QU3UUECKUI KOHType. OJEeKTpOMEXaHUUecKas
MasATHUK. 3aKOHbl ~T'apMOHUYECKHUX aHaJIOTus NPU PELICHUU 3a/1ad Ha
KoleOaHUN  MaTepualbHOH  TOYKH. ONMCaHHUE KOJIeOaTeIbHbIX
CoiicTBa BOJIH. 3BYKOBBIE BOJIHBI. npoueccoB. Pemate 3amaum  Ha
KonebarenbHbrit KOHTYD. ONMCAaHUE PAa3JIMYHbIX CBOWCTB
[IpeBpaienue SHEPIruu npu 3J€KTPOMAarHUTHBIX BOJIH.
AIIEKTPOMArHUTHBIX KOJICOAHUSX. CaMocTosTenbHOE pellIeHUE 3a1a4,
WHJUBUlyalIbHbIE  KOHCYJIbTallUU
10 TEME.
IMocTosIHHBIN 3JIeKTPpUUYECKHIl TOK B | 8 Pemare  3amaum Ha  pacuer
Pa3JIMYHBIX cpeAax CONPOTHUBIICHUS CJIOKHBIX
3akon  Kyiona. HanpsixenHocTb SJIEKTPUYECKUX Lened. Pemarp
3nekTpudeckoro nois. KonaeHncatopsl. 3a1aun Ha 3akoH OMa Ji1s yyacTka
OHeprus 3apsKEHHOI0 KOHAEHCATopa. LIEIH, 32aKOHOB [10CJIE€I0BATEIBHOIO
3akoH Owma miIg ydacTka LEIMH. U TapajUIeIbHOTO  COEAVHEHUs
CoenuHenue MpoBOAHUKOB. 3akoH Oma IIPOBOJHUKOB. Pemare 3agaum Ha
JUTSL TIOJTHOM 1IeTH. ONMCaHUE 3aKOHOB IOCTOSIHHOI'O
[TpaBuna Kupxroga. TOKa C HCIOJB30BAHUEM 3aKOHA
Jxoynsa - Jlenua. Pemares 3amaun
Ha OMNKCaHue MOCTOSTHHOTO
INEKTPUYECKOTO TOKa B
anekTponurax. CamMoCTOSTENbHOE
peleHue 3a1a4, WHANBHyalIbHbIE
KOHCYJIbTAIlUH 110 TEME.
Onruka 10 Pemate 3agaun Ha mNpUMEHEHUE
3aKOHBI ~ I€OMETPUYECKONW  ONTHUKH. 3aKOHOB I€OMETPUYECKON ONTHKH,
dopMyia TOHKOM JINH3BI. (hopMyIbI TOHKOU JIVH3BI,
VBenuuenue nuH3bl. MHTepdepeHus BOJIHOBOM  omtuku.  Crpouts
BouIH. J{udpakuus BonH. [lonepednocts M300pakKeHUs B TOHKHUX JIMH3AX.
cBeToBbIX BOJIH. [lomspusanus csera. Pemarp 3agaun  Ha  BOJIHOBBIE
JudpaxknuonHas peeTka. CBOMCTBA cBera (aucmepcus,
uHTepQepeHIus, TP PAKITHS).
CaMocTosTenbHOE pelieHne 3aaad,
WHJIMBUIyalbHbIE KOHCYJIbTALIUU
10 TEME.
OcnoBbl CTO 2 Pewate 3amauM Ha IpUMEHEHUE
NuBapuaHTh Hu U3MEHSIONINECS cinencteul CTO.
BEIMYMHBI. OTHOCHUTEIBHOCTH JJIMHBL,
Macchl, BpEMEHH, CKOPOCTH.
CBeToBBIC KBAHTHI 8 Pemiate 3amaun pa3nuyHbIX BUIOB

dotorpdext u 3akoHbl HoTodPdheKTa.
Mopaenu aTOMOB. KBantoBsie
noctynatel bopa. ®otoH. [laBneHue
cBeTa. YpaBHeHuE OWHINTEHHA Jis

Ha 3aKOHbI KBAHTOBOM (DU3UKH.
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doroaddexra. [Tpumenenue
noctynaroB  bopa  gns pacuera
JUHEWYATBhIX CIEKTPOB M3IyUYEHUS U
MOTJIOLICHUS SHEPTUU
BOJIOPOAOTNIOA00OHBIMU aToOMamH.
Bounnbl ne-bpoiina ning - kimaccudeckon
U PEIIATUBUCTCKON YaCTHII.

7.| AToMHas u siiepHasi pu3uKa 10 [IpuMeHATh 3aKOHBI COXpPAHEHUs
ATtomHOE AIpO. 3aKOH 3apsja, MaccoBOr0  4HCIa,
paZvoaKTUBHOIO pacnaaa. OHeprus HMMITYJIbCa U DHEPIUH B 3aJadax o
CBA3M  AaTOMHBIX  saep.  SlnepHbie SIEPHBIX NTPEBPALLEHUSAX.
peakuuu. OHEepreTuyeckuii  BbIXOJ CamocrosATeNnbHOE peleHue 3a1ad,
anepHblx  peakuuil.  IIpumenenune VUHAWBUIYAJIbHBIE KOHCYJIbTALUU
3aKOHOB COXPAaHEHUsA 3apsza, 10 TEME.

MacCcCOBOI'0 4uciia, UMITyJIbCa U SHCPIruun
B 3a71a4ax O AACPHBIX MPCBpAlICHUAX.

8. | O6o0maromue 3auarusa mo mMerogam | 10 CamocTosITeIbHOE pellICHHE 3a/1ad,
u npuémaM pemieHusi (QU3NYECKUX WHJUBUIyQJIbHBIE  KOHCYJIbTAIlUU
3aga4d. IloaroroBka k EI'D. 110 TEME.

Kontpons 3HanHuii mpoBoauTcs B (OopME TEMATUYECKHX TECTOB M TUArHOCTHYECKUX PadOT B
dopmate EI'D.

Kpurepun ouenku appexTuBHOCTH:

¢ 30-50% mpaBUIHHBIX OTBETOB — OIICHKA ““YIOBIECTBOPUTEIIHHO;

¢ 51-80% npaBHIIbHBIX OTBETOB — OLIEHKA ‘“XOpOLIO”;

¢ 90-100% mpaBUIBHBIX OTBETOB — OIIEHKA “OTIMYHO”.

Onucanne yqeﬁﬂo — METOANYIECCKOIo H MAaTCPHAJbHO — TEXHUYECKOI0
odecneyeHu 06p330BaTeJII)HOI7I JACATCJIBbHOCTH.

Cnucok JinTepaTypbl
1.banamos B.A. 3anaun no ¢pusuke u Meto sl ux peuienus. — M.: [Ipocsemenue, 1983.- 345 c.
2.T'onbap6 NU.M. CoopHEK BOpocoB 1 3a1a4 1o ¢pusnke — M.: Beicmas mkouna, 1973.- 280 c.
3.Enunbnii rocymapctBenHbld 3k3ameH 2007: KoOHTpOJbHBIE H3MEPUTENIbHBIE MaTepUalbl:
®usuka/ ABT.-cocT. B.A.Opnos, H.K.Xannanos.- M.: [Ipocsemenue, 2008.- 222 c.
4.3anmaun no pu3MKe A MOCTynaroImux B By3sl.- M.: Hayka, 1976. — 322 c.
5.Mockanés A.H. T'oToBuMCS K eAMHOMY TroCyIapcTBEHHOMY 3k3ameHy. dusuka.- M.: JIpoda,
2007.- 224 c.
6.Mopxkotyn B.JI. ®usuka. Bee 3akonbl n popmyinel B Tabnumax. 7-11 k.- M.: BJIAJOC, 2007 .-
160 c.
7.PeivreBuy A.I1. CoopHuk 3anau o ¢pusuke. — M.: [IpocBemenue, 1992.- 159 c.
8.@usuka: COOpHUK 3ajad Ui MPOBEACHUS YCTHOTO 3K3aMeHa Mo (H3UKE 3a Kypc cpenHei
mkonbl. 11 ki./ABT.-cocT. B.A.KoposuHn, I'.H.Cremanosa.- M.: JIpoda, 2000.- 192 c.
HHTepHeT pecypcesl

1. ®UIIN (http://www.fipi.ru/view/sections/218/docs/515.html)

2. Enunas xomnekuus nudpoBsix oOpazoBarenbHbX pecypcoB (http://school-collection.edu.ru/)
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3.®enepanbHbld  THEHTp  WHGOPMAIIMOHHO-00pPA30BaTEIbHBIX  PECYPCOB
(http://fcior.edu.ru/catalog/meta/4/mc/discipline%2000/mi/6/p/page.html)

4. EnnHoe OKHO Jocryna K 00pa3zoBaTebHBIM
(http://window.edu.ru/catalog/resources?p_rubr=2.1.6)

5. ®usuka qucranuuonHo http://bocharova.ucoz.ru/

6. Yuum dusuky http://www.eak-fizika.narod.ru/

7. Pemry EI'D ¢dusuka http://phys.sdamgia.ru/

O)KH)IaeMbIMI/I pedyJibTaTaMi Kypca sABJISIIOTCS

(PLINOP)

pecypcam

1) pacumpenue 3HaHUE 00 OCHOBHBIX QJITOPUTMaxX PEIICHHs 3ajay, PasIHYHBbIX METOIax

IIpUEMax pelIeHUs 3a/1a4;

2) Pa3BUTHC IMO3HABATCIbHBIX HHTEPCCOB, MHTCIUICKTYAJIbHBIX U TBOPUYCCKHUX CIOCOOHOCTEH
Ha OCHOBC OIIbITa CaMOCTOATCIIbHOI'O HpI/IO6peTeHI/I$I HOBBIX 3HaHHﬁ, aHaJIn3a U OLCHKU

HOBOI HH(OpMaLINK;

3) co3HaTenbHOE CaMOOINpENCIICHHE YYCHUKAa OTHOCHUTEIbHO NpOQMIIs JaibHEHIIero

06yquI/m nin HpO(I)CCCI/IOHaJ'IBHOI‘/'I JACATCIIbHOCTH,

4) mojydeHHE TPEICTABICHUH O poiu (GHU3MKH B TO3HAHMM MHUpPA, (DU3UYECKUX H

MAaTEMATUYCCKHUX MCTOJaX MCCICAOBAaHMUA.
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