Pabouas nporpamma 9 kiace

IHosicHuTEJILHAS 3aIMCKA

HOpMaTI/IBHLIe AOKYMEHTBI HA OCHOBE€ KOTOPLIX COCTaBJICHA NporpaMma:

®denepanbHbIM 3aK0HOM OT 29.12.2012 Ne 273-D3 "O6 obpa3zoBanun B Poccuiickoit denepanun";
[TopsiikoM opraHu3auu M OCYIIECTBJIEHUS OOpa30BaTENbHOW JEATENbHOCTH 110 OCHOBHBIM
o01eo0pa3oBaTesibHBIM  [IpOrpaMMaM  — 00pa3oBaTeNbHBIM IPOrpaMMaM HayaJbHOIO  OOILEro,
OCHOBHOTO OOIIEr0 W CpenHero oomero oOpa3oBaHUs, YTBEP)KICHHBIM IpHKa3oM MUHHCTEpCTBA
oOpasoBanus u Hayku Poccutickoit ®eneparuu ot 30.08.2013 Ne 1015;

@DenepanbHBIM TOCYIaPCTBEHHBIM 00pa30BaTEeNbHBIM CTAaHIAPTOM HAYaJIbHOTO OOIIEero oOpa3oBaHUS,
YTBEP)KJICHHBIM MPUKa30M MHUHHUCTEPCTBA O0pa30BaHHUs W HAYKU Poccniickoit  ®enepauuu  OT
06.10.2009 Ne 373, ¢ u”3BMEHEHHUSIMHU, BHECEHHBIMU TTPUKa30M MUHHUCTEPCTBA 0Opa30BaHUS u

Hayku Poccuiickoit @enepanuu ot 31.12.2015 Nel576;

denepanbHbIM IOCYJIapCTBEHHBIM 00pa30oBaTeIbHBIM CTaHAAPTOM OCHOBHOrO 0oOIIero oOpa3oBaHUs,
YTBEP)KICHHBIM, MPUKa30M MUHUCTEPCTBAa 00pa30BaHMsI U HAYKH Poccniickoit ®enepanuu  OT
17.12.2010 Ne 1897, ¢ u3MeHEHUSIMH, BHECEHHBIMH MPUKa30M MUHHUCTEPCTBAa OOpa30BaHUsl |

Hayku Poccuiickoit ®enepanun or 31.12.2015 Nel577;

®denepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CpeAHEro oOIiero oOpa3oBaHUs,
YTBEP)KJCHHBIM HIpPHKa30M MuHHUCTepCTBa oOpazoBaHus M Hayku Poccuiickoil ®enepauuu ot
17.05.2012 Ne 413, ¢ u3aMeHEHUsAMHU, BHECEHHBIMU IIPUKa30M MuHHCTEpCTBAa 00pa3oBaHUs U HAyKH
Poccuiickoit ®eneparuu ot 31.12.2015 Nel578;

@DenepanbHBIM KOMIIOHEHTOM TOCYJAapCTBEHHOTO 00pa30oBATENbHOTO CTaHAapTa o0Imero odpa3zoBaHus
(OKI'OC), yrBepxkeHHBIM ITpuKa3oM MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoit ®enepanuu
ot 05 mapta 2004 Nel089;

VuebunM mranoM OO;

[TpumepHOIl mporpamMmol JUCHMIUIMHBL, YTBEPXKACHHOM MUHHCTEPCTBOM 00pa3oBaHUsS U HAyKH
Poccuiickoit deneparuu (WM aBTOPCKOM IporpamMme, MpoIIeiel IKCIepTU3y 1 arpoOaluio;
®denepallbHBIM  IEPEYHEM y4eOHUKOB, YTBEP)KACHHBIX, PEKOMEHJIOBAHHBIX (JIOMYyIIEHHBIX) K
UCIOJb30BaHUIO B 00pa30BaTENbHOM IMpolecce B 00pa30BaTENbHBIX YUPEKACHUAX, PEATHU3YIOMINX
IIpOrpaMMsbl 00111ero 00pa3zoBaHUsl.

[Tucemom «O pabounx nporpammax yueOHbIX npeameToB» Ne 08-1786 ot 28.10.2015 .

Ycraom MKOY CII Nel r. JIy6oBkH.

Ocooennoctu Padoueit nporpamMmmsbl o npeamery «®PUIUKA»

PaGouasi nporpamma no ¢pusuke 9 KiI. cocTaB/ieHA B COOTBETCTBUH ¢ DenepaibHbIM

rocy1apCTBeHHBIM 00Pa30BaTEJbLHBIM CTAaHAAPTOM: «Pu3nka» 7-9 kiaccol (0a30BbIN YPOBEHB) H
NPUMEPHBIX POrpamMM 1o yueOHbIM npeameram. @usuka. 7 — 9 kiaaccol: npoekt. — M. : [IpocBemenue,
2011. — 48 c. — (CTanaapTsl BTOPOro NOKOJIEHNs ). , HA OCHOBe pado4yux nporpamm no ¢usuke. 7 — 11
kiaccenl / [oa pex. M.JI. KopueBuu. — M. : MJIEKCA, 2012. , Ha ocHOBe aBTOPCKHUX NMporpamMm ( aBTOPoOB
A.B.Ileppimikuna, E.M. I'yTHuK, I'.51. Makumesa, b.b. Byxosuesa, H.-H. Corckoro) ¢ yuerom
TpedoBanui I'ocyfapcTBeHHOr0 00pa30BaTEIbHOI0 CTAHAAPTA BTOPOI0 NOKOJICHH.

[Iporpamma COOTBETCTBYET 00pa30BaTEIHHOMY MHUHUMYMY COJIEpKaHUS OCHOBHBIX 00pa3oBaTEIbHBIX

porpamMM U TpeOOBaHUSAM K YPOBHIO MOJITOTOBKH YYaIIMXCs, MIO3BOJIAET paboTaTh 0e3 Meperpys3ok B KJ1acce C
NeTbMH PAa3HOTO YpoBHS oOyueHus M uHTepeca K ¢usuke. OHa Mo3BOJsSeT CHOPMUPOBATH Yy YYalllUXCs
OCHOBHOM IIIKOJIBI JOCTATOYHO LIIMPOKOE MpEeACTaBICHUE O (U3NIECKOM KapTHHE MUpa.

Pabouast mporpamma KOHKPETH3UPYET COJACp)KaHUE MPEIMETHBIX TeM 00pa30BaTeIbLHOTO CTaHIapTa U

AaCT PacHupCACJICHUC y‘{C6HLIX qacCcoB 110 pa3aciiaM Kypca 9 knacca ¢ Y4€TOM MCXK MNMPCAMCTHBIX CBH3CI>1,
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BO3PACTHBIX OCOOCHHOCTEH yyaluxcs, OIpeaeiseT MUHUMAIbHBI Ha0Op OMNBITOB, JEMOHCTPUPYEMBIX
YUHTEJIEM B KJ1acCe U JJA0OPATOPHBIX, BHIMOIHAEMbIX YUAIIUMHUCS.

Pabouas npozpamma 6blnoJiHAaen 06¢e OCHOBHbLE d)VHKL{uu.'

o NHpopManMOHHO-MeTOANYECKAasA (PYHKIHUA IIO3BOJSAET IIOJNYYUTh IIPEACTABICHHE O LEIX,
coZiep)KaHuu, oOmel crpareruu OOYy4YeHHs, BOCHUTAHUS M DPA3BUTUS YYAIIMXCS CPEACTBAMH y4eOHOTO
npeamera pu3uKa.

o Opranu3anMoHHO-NJIAHUPYIOIIAs (PYHKUMA [PEIyCMAaTPUBACT BbIIEICHHE 3TalloB OOYYEHHS,
CTPYKTYypUpPOBaHHE yueOHOr0 MaTepHalia, orpeiesieHue ero KOJIMYeCTBEHHBIX U KaYeCTBEHHBIX XapaKTePUCTUK
Ha KaXJIOM U3 3TanoB, B TOM YHCIE JUIsI COJAEPKATEIHHOTO HAMOJHEHUS MPOMEKYTOYHOM aTTecTaluu
yUaluXxcs.

B ocnose nocmpoenus _npocpammvl __aedicam INPpUHIOMIIBI: €JHHCTBA, IIPEEMCTBCHHOCTH,
BapUAaTUBHOCTH, BbIJICJICHUA NOHSATHIIHOTO siipa, JACATECJIBHOIo Imoaxoaa, IPOCKTHUPOBAHUA H
CUCTEMHOCTH.

Obutan xapaKkmepucmurka yueoOnHo20 npeomema

dusnka Kak Hayka o HaubOosiee OOLIMX 3aKOHAX IPUPOABI, BBICTYIAs B KauecTBE y4eOHOro IpeaMeTa B
IKOJIE, BHOCUT CYILLIECTBEHHBIN BKJIAJl B CUCTEMY 3HaHUN 00 oKpyxatorieMm Mmupe. OHa pacKpbIBaeT pojib HAYKU
B OJKOHOMHYECKOM M KYJIbTYPHOM pa3BUTUHU OOILECTBa, CIOCOOCTBYET (DOPMUPOBAHHIO COBPEMEHHOIO
Hay4YHOTO MUPOBO33PEHHUS.

['ymaHuTapHoe 3HaueHHE (DPU3MKM KaK COCTaBHOM 4YacTH OOIIero oO0pa3oBaHMsl COCTOMT B TOM, YTO OHA
BOOpY’KaeT IWIKOJIbHUKA HAYYHBIM METOJOM IO3HAHUS, MO3BOJSIOLIUMM I01y4aTh OOBEKTHBHbBIE 3HAHHUS 00
OKPY>KaOILIEM MUDE.

3HaHue (PU3MYECKUX 3aKOHOB HEOOXOAMMO AJi M3Y4YEHMs] XUMHUH, Ouoyioruu, (u3nyeckoil reorpaduw,
texnonoruu, ObBX.

[Ipu cocraBineHun naHHOM paboueil mporpaMMbl YYTE€HbI peKoMeHJaluu MuHucrtepcTBa oOpa3oBaHus 00
YCUJICHWU NPAaKTUYECKUH, OSKCIEPUMEHTAJIbHOW HANpaBICHHOCTH NpenojaBaHus (U3MKM M BKIIOYEHA
BHEYpPOUHas JESTENbHOCTD.

®u3nka B OCHOBHOM WIKOJIE M3Yy4aeTCsl HAa YpPOBHE PACCMOTPEHMsI SBJICHUN NPUPOJBI, 3HAKOMCTBA C
OCHOBHBIMM 3aKOHAMH (PU3UKHU M IPUMEHEHHEM 3TUX 3aKOHOB B TEXHHMKE U MTOBCEIHEBHOM JKU3HMU.

H3yuenue husuku 6 0CHOBHOU WIKOJ1Ee HANPABIEHO HA 0OCHMUNCCHUE CT1eOVIOUUX T1eJ1ei:

- pa3BUTHE UHTEPECOB U CIIOCOOHOCTEH ydaluxcs Ha OCHOBE Mepeiadyll UM 3HAHUI U OMbITa MO3HABATEIbHOMN
¥ TBOPYECKOM JESATEIbHOCTH;

- TIOHMMaHUWE yYallMMHCS CMBICIa OCHOBHBIX HAYYHBIX MOHSTUU U 3aKOHOB (DH3UKHU, B3AaMMOCBS3H MEXITY
HUMU;

- (hopmupoBaHue y yyamuxcs NpeacTaBlIeHuil o GU3NUecKoi KapTUHE MUpa.

Hocmudicenue ymux yenei odecneuusaencs pewlenuem ciedyrouux 3a1ad:

- 3HAKOMCTBO YYAIIUXCS C MemOoOOM HAYYHO20 NO3HAHUSL U MemOoOdMU UCCIe008aHusi OObEKTOB U SIBICHUN
MIPUPOIBI;

- NPUOOpPETCHHE YYAlIMMHUCSA 3HAHUH O MEXaHMYECKHX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAaHTOBBIX
SIBJIIGHUH, PU3NYECKUX BETMUYUHAX, XapaKTEPUBYIOLINX ITH SIBICHUS;
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- (¢dopMUpOBaHHE Y Yy4YaUIUXCAd YMeHuu HaOMo0amsy TPUPOIHBIC SIBICHUS U 6bINOJHAMbG ONbIMbL,
nabopaTopHble pabOThl U 9KCHEPUMEHMANIbHbIE UCCIe008aHUs C UCTIONB30BAHUEM U3MEPHUTEIbHBIX MPUOOPOB,
WUPOKO NPUMEHAEMbBIX 8 NPAKMUYECKOU HCUZHUL,

- OBJIQJICHUE YYAllUMUCS TAaKUMH OOWeHAYUHbIMU NOHAMUAMU, KAK TPUPOJHOE SIBICHUE, IMAUPUYECKU
YCmanoeienHblll hakxm, npobiema, meopemudeckutl 861600, pe3yibmam IKCNEPUMEHMATbHOL NPOBEPKU;

- TIOHMMaHUE yYallUMHCS OTIMYMN HAyYHBIX JAHHBIX OT HENMPOBEPCHHOW WH(MOpMANWHU, IEHHOCTH HAYKU
Y0081emB8opeHUs ObIMOBLIX , NPOU3BOOHBIX U KYJIbIMYPHBIX NOMPeOHOCmell YelloseKd

VYuyebnas nporpamma 9 kiacca paccuntana Ha 68 yacos , 1o 2 yaca B HEJICIIO

OcHogHoe codepricanue npozpammol

Mexanuka
OCHOBBI KHHEMATHUKH.

Mexannueckoe aBumxeHue. OtHocuTenbHOe aBWKeHue. Cucrema orcyeta. MarepuanbHas TOYKa.

Tpaexropusa. Ilyre m nepememenue. CKOpocTh — BEKTOpHas BelnuuuMHa. MoIynap BEKTOpa CKOPOCTH.
PaBHOoMepHOEe mpsMonmHEHHOE aABIKeHHE . OTHOCHTENBHOCTh MEXaHHUYECKOro JBWXeHus. [paduku
3aBUCHUMOCTH IIyTH U MOAYJISI CKOPOCTU OT BPEMEHU JIBUKEHUS.

YckopeHne — BEKTOpHAas BelUYMHA. PaBHOYCKOpEHHOE MpsMOJHMHEHHOE JABWXKeHHe. [ paduku

3aBUCHUMOCTH TYTH M MOJYJS CKOPOCTH PaBHOYCKOPEHHOI'O MPSMOIUHEHHOrO0 IBHKEHHUS OT BPEMEHH
JIBHOKCHHUS.
JIBU>KeHHE 0 OKPY>KHOCTH C MOCTOSIHHOM MO MOJYNI0 CKOpOCThIO. LleHTpocTpeMuTenbHOe YCKOpEHHUE.
YckopeHne CBOOOTHOTO TIAACHHS.
Dponmanvrvie 1abopamopusvle pabomol
HccnenoBanue paBHOYCKOPSHHOTO ABM)KCHUS Tela 0€3 Ha4aaIbHOW CKOPOCTH.
JHemoncmpavuu

- OTHOCHUTEIIBHOCTD JIBYDKCHUS.

- IIpssMmonMHENHOE U KPUBOJIMHEUHOE IBUKEHHUE.
Ctpobockod
Crnunpomerp
- CroxeHue nepeMeIieHmi.
[Tagenue Ten B BO3yXe U pa3psHkeHHOM Tase ( B Tpyoke HproTona)
- Omnpenenenne yCKOPEHUs MPU CBOOOTHOM MAJACHUH .
- HampaBneHue ckopocTH npu IBUKEHUHU 110 OKPYKHOCTH.

Breypounas desmenvuocms

- W3TOTOBJICHHE CaMOJIeIbHBIX MPUOOPOB IS IEMOHCTPAIIMH PABHOMEPHOTO  HEPABHOMEPHOTO JTBUKECHHS
- W3TOTOBUTH MPHUOOP AJIsi JEMOHCTPALIMH 3aKOHA TTAJCHUS TEI
- W3TOTOBUTH MPOCTEHUIINI TPpUOOp st HAOIIOCHUS CIIOKEHUS PA3IMYHOTO BHJIA TBUKCHHIA
- ompeneNieHne CKOPOCTH JIBMXKCHHS KOHYMKA MUHYTHOW M KOHUMKA 9aCOBOM CTPEJIKH YacoB
C TIOMOIIBIO PYJIETKHU ONPEAEIUTE KOOPANHATHI TOUKH MO/IBECA KOMHATHOTO CBETUJILHUKA 110 OTHOILLEHHUIO K
CHUCTEME OTCUEeTa, CBA3aHHOM C OJTHUM W3 HIDKHHUX yTJIOB KOMHATBI

- TOJIb3YACHh OTBECOM CEKYHJAOMEPOM M KaMHSMH pa3HON (OPMBI U PA3IMYHOTO OOBEMa OMPEIEIIUTE,
YCKOpEHHE CBOOOHOTO TaJCHUSI.

OcCHOBBI JUHAMHUKH

Nuepuusa. MHepTHOCTS TEIL.
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[TepBriii 3akoH Herotona. MHepumnaibHas cucteMa orcuera . Macca — ckaispHas BennunHa. Cuiia —
BEKTOpHasl BennuuHa. Bropoit 3akon HetoTona. CinoxeHue cui.
Tpernii 3akoH HproToHa. ['paBuTainoHHble CUIIbl. 3aKOH BCEMUPHOTO TAroTeHUs. Cuia TsHKecTH
JIBrKEHNE UCKYCCTBEHHBIX CIIyTHUKOB. Pacder nepBoii KOCMHYECKOW CKOPOCTH.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena, IBHXyIErocs ¢ yCKOpeHUEM 1o BepTukain. HeBecoMocTh u

neperpy3ku. Cuia TpeHus. Dpoumanvuvie aabopamophble pabomol
N3mepenune yckopeHust CBOOOHOTO aJICHHUS.
Hemoncmpayuu

- IpPOsABIICHUE UHEPLUHU
- CPaBHEHHE MacC

- U3MEpEHHE CUII

- Bropoii 3akoH HeroToHa

- Cnosxenue cuil, IEHCTBYIOIIMX Ha TEJIO MO YIJIOM K APYT IpYry
- TpeTtuil 3akoH HproToHa

Bueypounas oesmenvrocmo
- W3TOTOBUTH MpUOOp A7 HAOIIOACHUS MHEPIIUU JIBHKEHUS
- TIOJIOKHB Ha Kpail cToJia HEOOJIBIIOW MPEeIMET, CTOJIKHUTE ero u 3agukcupyiite Mmecto. Kyma oH ymaner.
W3mepuB BBICOTY CTOJIa U IATBHOCTD MOJIETa HAMIUTE CKOPOCTh KOTOPYIO BbI COOOIIMIIHN MPHU TOTUKE.

3aKkoHbI COXpaHCHUSA B MEXAHUKE

Nmnynbe Tena. 3akoH COXpaHEeHUs UMITYJIbca. PeakTHBHOE MBUXKEHHE. Y CTPOICTBO PaKETHI.
3nauenue pabor K. D. [{uonkoBckoro uisi KOCMOHABTHKH. JIOCTH)KEHHUS B OCBOCHHH KOCMHYECKOTO
MIPOCTPAHCTBRA.
Lemoncmpayuu
- 3aKOH COXPaHEHHsS UMITyJIbCa
- PEaKTHBHOE JIBWKCHHE
- MOJIeb PAKEThI
Bueypounas oesmenvrocms
- caenaTh IEHCTBYIONIYIO MOJIE]bh PEAKTUBHOMN BOJISTHOM TPYyOBI
- 3HAKOMCTBO C 3 dexkTom Marnyca

Mexannuyeckue K0J1e0aHHUsA U BOJIHbI

Konebarenbnoe nemxenne. CBoOOAHBIE KOJIeOaHUsI. AMITIUTY/Ia, IEPHO/I, HacTOTa, ¢aza.
Matematuueckuit masTHuk. Qopmyna nepuojga KoleOaHH MaTeMaTHYecKOoro MasTHuka. KonebaHwus
rpy3a Ha npyxuHe. @opmyna neproja kojgedaHui MNPy KMHHOTO MasiTHUKA.
[IpeBparrenue sHEepruy Ipu KoieOaTeIbHOM JABHKEHUU. BeIHYX1eHHbIe Konebanus. Pe3oHaHc.
Pacnipoctpanenne konebanuii B ynpyrux cpemax. [lomepednbl u mpoAoibHbIE BOJHBL. J[JTMHA BOJIHBEIL.
CBsi3b AJIMHBI BOJHBI CO CKOPOCTH €€ PAcIpOCTPaHEHHS U MTEPHOI0M ( 4aCTOTOM)
3ByKOBbIE BOJHBL. CKOpPOCTh 3ByKa. ['POMKOCTH M BBICOTA 3BYKa. OJXO. AKYCTHYECKHI pPE30HAHC.
VYabTpa3ByK U €ro NpUMEHEHHE.
@Dpoumanvusie 1a60pamopHvle padomsi
HccnenoBanue 3aBUCMMOCTH TIEPUO/Ia U YaCTOTHI KOJIEOAHUI MaTeMaTHYEeCKOTO MasiTHUKA OT €ro JITUHBI
Lemoncmpayuu
CBOOOIHBIE KOJIEOaHUS TPy3a Ha HUTH U HA TIPYKUHE
3aBUCHMOCThH Tlepro/ia KoeOaHul rpy3a Ha MPYKUHE OT KECTKOCTH MPY>KUHBI U MacChl Ipy3a
3aBHCHMOCTH TIepro/ia KoieOaHuil Tpy3a Ha HUTH OT €€ JITTHHBI
- BBIHY)XJICHHBIC KOJICOaHUS
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- pEe30HAHC MasSTHUKOB
- IPUMCHCHHEC MAsATHHUKA B Yacax
- pacrpocTpaHeHHEe ONEePEYHbIX U MTPOI0JIBHBIX BOJIH
- KOJeOJIIoIIMecs Tella KaK HCTOYHUK 3BYyKa
- 3aBHCHUMOCTH T'POMKOCTH 3BYKa OT aMILTUTY/Ibl KOJICOaHHA
- 3aBHCHMOCTH BBICOTBI TOHA OT YaCTOTHI KOJIeOaHU
Bneypounas desmenvHocmo

- TIOJyYEHHUE IMONEePEYHOI BOJIHBI Ha BEPEBKE WM Ha PE3UHOBOM TpyOKe

- M3TOTOBHTH MAaTEMaTHYECKHH MAasTHHK, UCIONB3ySd HHUTh C IPY30M, 3aKPEIUICHHYIO B JIBEPHOM IIPOEME.
Omnpenenute MEepUOJ W YACTOTY KOJNEOAaHUS M M3YYUTE , 3aBUCUT JM MEpUOJ KoJeOaHUS MasTHHKA OT
aAMIUTATYBI .

- BOCIIOJIb30BABIINCH MAT. MAsATHUKOM B JIBEPHOM IMPOCME 3aMCHUTC I'PY3 q)HaKOHOM U3 oA maMITtyHs, a THO
NPOTKHUTE WTOJIKOW. 3anmoiHuTe (pIakoH BOAOH MOJKpAIIeHHOW M Ha IOJ IOJIOXHTE JIUCT Oymaru. 3arem
NPUBEIUTE MAasTHUK B KOJieOaTeNbHOE IBUKEHHE, a Oymary MemineHHO nepememiaiite. Ilo momyueHHOMY
rpaduKy omnpenenuTe Nepruoi, aMIUIUTYAy KOJICOaHH.

- Ha OpUMEpPEC CTPYHHOIO HMHCTPYMCHTA HPOBCPHTC B UYCM OTIMYHUC 3BYKOB, HCITYCKACMbIX TOJICTBIMHU
CTpyHaMH OT TOHKHX, Iepemernias mnaien rno rpudy , ucciemyiite . Kak 3aBHCUT BBICOTA TOHA OT JJIMHEI
CBOOO/IHOM YaCTU CTPYHBI.

DJIeKTPOMATrHUTHBIE SIBJIEHUS
MaruautHoe nojie. OJHOPOIHOE W HEOJHOPOJIHOE€ MAarHUTHOE MoJjie. HampaBiieHre Toka W HalpaBliCHHE
TUHUNA ero MarHuTHoro mojisi. [IpaBuno OypaBumka. DnexkrpomarHuthl. [locTostHHBIE MarHUTHl. MarauTHoe
none 3emau. OOHapykeHHe MarHUTHOro mnons. [IpaBuino neBoit pyku. JlelicTBMe MarHMUTHOTO MOJS Ha
MIPOBOJHHUK C TOKOM. DJIEKTPOU3MEPHUTEIbHBIC MPUOOPHI. DJIEKTPOJABUTaTENIb MOCTOSHHOTO TOKA. MHAYKIHs
MarHuTHOTO 1oJiA. MarHuTHbBIM MOTOK. OJeKkTpoMarHuTHass wuHAyKuus. I[lepemenHbiii TOkK. I'eHepatop
MEPEeMEHHOTO TOKa. [IpeoOpa3oBaHUE AIEKTPOIHEPTHH B DIICKTPOTEHEPATOpPax. DKOJOTUYCCKUE IMPOOIIEMEI,
CBA3aHHBIE C TEIUIOBBIMU U THUJIPOIJIEKTPOCTAHIUHU. DJIEKTPOMATHUTHOE MOJ€. DIEKTPOMArHUTHBIE BOJIHBI.
CKOpOoCTh pactpoCTpaHEHUs AIEKTPOMATHUTHBIX BOJH. DJIEKTPOMAarHUTHASI IPUPO/IA CBETA.
Dponmanvrvie 1abopamopHsle pabomaol
N3ydenue sSBIEHUS 3IEKTPOMATHUTHON UHIYKIIUHA
JHemoncmpavuu

- 00OHapy)XeHHe MarHUTHOTO TOJIsI IPOBOJHUKA C TOKOM

- PacCIOJI0KEHNE MATHUTHBIX CTPEJIOK BOKPYT MPSIMOTO IMTPOBOJHUKA C TOKOM

- YCHJIEHHE MarHMTHOTIO IOJIs KaTYIIKHA C TOKOM BBEICHUEM B HEE KEJIE3HOT0 CEPACUHUKA

- TPUMEHEHHUE DJIEKTPOMArHUTOB

- JIBU)KEHUE MPAMOro NPOBOAHUKA U PAMKH C TOKOM B MATHUTHOM ITOJIE

- YCTPOMCTBO U JEHUCTBUE JIEKTPUUECKOIO JABUTATENS IOCTOSSHHOIO TOKA

- MOJIENIb F€HepaTopa NEPEMEHHOT0 TOKA

- B3aUMOJICUCTBHE MOCTOSHHBLIX MAarHUTOB

Breypounas oesmenvnocms

- MCCJEAOBAHUE: IOJHECUTE KOMIIAC BHAYAJIE KO JHY , 4 3aT€M K BEPXHEU 4aCTH KEJIE3HOTO BEAPA, CTOSIIETO
Ha 3emuie. Y JHa CTpejIKa MOBEPHETCS I0XKHBIM TOJFOCOM , @ B BEpXHEH 4acTh — ceBepHBIM .OO0BICHUTE.

- U3TOTOBJIEHUE MPOCTEUILIETO TAIIbBAHOMETPA

CTpoeHne aToMa M aTOMHOI0 sapa

PannoakTHBHOCTB KaK CBHJIETENHCTBO CII0)KHOTO CTPOCHHS aTOMOB. Anb(a-, 6eTa-, U TaMMa- U3TyYCHHS.
Omnerter Pesepdopna. SAnepHas Mmoaens aTroma.

PannoakTuBHBIE TpEeBpaIEHUsI AaTOMHBIX SIJEP.

[IpoTOoHHO — HEUTPOHHAS MOJIETH SApA. 3apsIOBOE U MACCOBOE UMCIIA.
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SAnepusie peakuuu . Jlenenue u cunres saep. CoxpaHeHHe 3apsAI0BOrO U MAaCCOBOIO YUCEN MU SAEPHBIX
peakuusax

DHeprus CBA3M 4YacTHIl B sipe. Bolaenenue sHepruu mpH JEICHUU U CUHTE3e sanep. V3myueHue 3Be3n.
SlnepHast sHEpreTHKa. DKOJIOrHYECKHE MPOOIeMBbl pabOTHl aTOMHBIX JIEKTPOCTAHLINH.

MeTo/1p1 HaOJIOIEHUS M PETUCTPALIMH YACTHIL B siiepHOH usuke . Jlo3umeTpusi.

®Dponmanvhvle 1abopamopsie padbonol
W3ydenue aeneHus sapa atoMa ypaHa 1o ¢ororpaduu TpeKoB
M3yueHre TpeKOB 3apsHKEHHBIX YaCTHIL ITO TOTOBBIM (poTorpadusm
Breypounas deamenvHocmy
- HM3TOTOBUTH MOJICJIh aTOMa

Bo3moarcuoie 3xckypcuu. TeJ'Ie(bOHHaH CTaHII M, (bl/ISI/IOTepaHeBTI/I‘ICCKI/Iﬁ KaOMHET MOJUKINHHUKH.

Bo3MosKHbIE HCCIE10BATEIbCKHE NIPOEKTHI: CM. B TEMaTHUYECKOM IUIAaHUPOBAHUU

Yueonvie komnemenyuu u cnocoodwvl 0esimeibHoCHmu

PaGouas nporpamma npeaxycmarpusBaetr (OpMUPOBAHNE Y HIKOJIbHUKOB 0011e Y4eOHbIX YMEHUI U
HABBIKOB, YHMBEPCAJBLHBIX CIOCO0OOB /JeATeIbHOCTH M KJIO4YeBbIX KommnereHumid. [Ipuopureramu mis
IIKOJILHOTO Kypca (PM3UKH Ha 3Tare OCHOBHOTO O0IIero 00pa3oBaHusl SBISIOTCS:

Ilo3nasamenvHan 0esasmeibHOCHLb:
® ICIIOJIb30BAHUE IS TIO3HAHUS OKPYXKAIOUIETO MUPA Pa3iMYHbIX €CTECTBEHHOHAYUYHBIX METOJIOB:
HaOII0IcHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHHE;
e (opmupoBanue ymeHWI pa3znu4arh (aKThl, THIOTE3bI, NPHYUHBI, CJICICTBUS, JT0KA3aTeIbCTBA,
3aKOHBI, TEOPUH;
® OBJAJICHUE a/ICKBAaTHBIMU CIIOCOOAMHU PEIIEHHUsI TEOPETUUECKUX M IKCIIEPUMEHTAIBHBIX 3a71a4;
e TMpUOOpPETeHHWE ONbITa BBIABI)KCHUS THUIOTE3 M OOBSICHEHUS W3BECTHBIX (DAKTOB U
AKCIEPUMEHTAIbHON MTPOBEPKH BBIIBUTAEMBIX TUIIOTES.
Hugopmauuonno-KoOMmMyHuKamueHas 0esmeibHoCHib:
e BIIAJICHHE MOHOJOTHYECKON U TUATOTHUYECKON peublo, pa3BUTHE CIIOCOOHOCTH MOHUMATh TOUYKY
3peHus co0eceIHUKA U MTPU3HABATh MPABO Ha MHOE MHEHUE;
® JCIOJIb30BaHUE [UJIl pEUICHUs I03HABATEIbHBIX M KOMMYHHUKATUBHBIX 3a/1ad Pa3IMYHbIX
HCTOYHUKOB MHGPOpMAITUH.
Pechnexcusnan deamenvHocmo:
® BJAJICHHE HaBbIKAMU KOHTPOJS M OLEHKA CBOEU JIE€ATEIbHOCTH, YMEHHEM NpPEABUACTbH
BO3MOJKHBIE PE3yJIbTAaThl CBOMX JIEHCTBHMA:
e opra"uzanus y4eOHOW MAESATENBPHOCTH: TIOCTAHOBKA II€7H, IUJIAHUPOBAHHE, OIPECIICHHE
ONTUMAIFHOTO COOTHOIIEHHUS 1IETTH U CPEJICTB.

BbipaGoTka KoMneTeHuMii:

Ooweoopazoseamenvupix, 3HAHHEBO - TpeAMeTHBLIX ( yueOHO - mo3HaBaTelabHasl |
HHGOPMAIIMOHHAS KOMIIETEHITHIS )
v/ CaMOCTOATENILHO M MOTHBHPOBAHHO OPraHM30BBLIBATH CBOKO I103HABATENLHYIO JEATENLHOCTH (OT
MOCTAHOBKH IEJTH JI0 MOJIyYEHHUs U OLIEHKH PE3yNbTaTa);
v MCIOJIL30BaTh DJJIEMEHTHI NPUYMHHO-CIEACTBEHHOIO M  CTPYKTYPHO-(YHKIMOHAILHOIO aHalIu3a,
OTpECNATh CYIIHOCTHBIE XapaKTEPUCTUKH HM3y4yaeMoro o0O0ObeKTa, pa3BEPHYTO OOOCHOBBIBATH
CYXKJICHUS, TaBaTh ONPEICICHUS, IPUBOJIUTD JOKA3aTEeIIbCTBA;
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v UCIIOJIb30BaTh MYJIBTH MEIUMHBIE PECYpPChl M KOMITBIOTEPHBIE TEXHOJIOTHH JJIst 00pabOTKH, Iepeiadm,
MaTeMaTH3auy WH(OpPMAllMK, TPE3CHTAIUN Pe3yJbTAaTOB I[MO3HABATEIBHOW W MPAKTUYECKOU
JeSITEIIbHOCTH;

v/ OLIEHUBATh U KOPPEKTUPOBATH CBOE IOBEIECHUE B OKPYKAIOIIEH CPEJE, BBIIOIHATH KOJOTMYECKHE
TpeOOBaHUS B MPAKTHUUECKOM 1eATEIHHOCTH U MOBCEIHEBHOMN )KU3HHU.

nPEOMEMHO-0PUCHMUPOBAHHBIX, PENPOOYKIMUECHO — 0eAMe/IbHOCHHBIX(COUUAIbHO — MPY008as u
KOMHNEemeHUuUs TIUYHOCHIHO20 CAMOCOBEPUICHCHI808AH U

v/ IIOHMMAaTh BO3PACTAIONIYI0 POJIb HAYKH, YCHJIEHHE B3aMMOCBA3M M B3aMMHOIO BIMSHUS HAyKd WU
TEXHHUKH, IPEBPAIICHUE HAYKU B HEMIOCPEICTBEHHYIO TIPOU3BOIUTEILHYIO CHITY OOIIECTBA;

v\ 0CO3HABaTh B3aMMOJEHCTBUE YEIOBEKA C OKPYXKAIOLIEH CPEeNod, BO3MOMXHOCTH M CIOCOOBI OXPaHBI
MIPUPO/IBI;

v\ pasBMBaTh II03HABATENLHBIE MHTEPECHl U  HUHTEIUIEKTYalbHBIE  CIHOCOOHOCTH B IIPOILIECCE
CaMOCTOSITEIILHOTO TMPHOOpeTeHUsT (PU3NYSCKUX 3HAHUN C HCIOJB30BAHUEM PA3IMYHBIX HMCTOYHHUKOB
nH(pOpMaIIUH, B TOM YHCIIC KOMITBIOTEPHBIX;

v\ BOCHUTHIBATh YOEKAEHHOCTH B IIO3UTUBHOM pOIM (HU3MKH B JKM3HH COBPEMEHHOIO OOILECTBA,
IMOHUMAaHHUE MTePCIEKTHB Pa3BUTHS SHEPTETUKH, TPAHCIIOPTA, CPEACTB CBS3H U JIP.;

v/ OBJIajieBaTh YMEHUSAMH IIPUMEHATH MOJYYEHHbIE 3HAHUS /IS O0BACHEHHS Pa3HOOOPa3HBIX (PU3UUECKUX
SIBJICHHI;

4 MNPUMCHATD IMOJTYYCHHBIC 3HAHUA U YMCHUS JJI1 0€30I1aCHOI0 HUCHOJIH30BaHU BCIICCTB U MCXaHHU3MOB B
6I)ITy, CEIbCKOM XO3SHCTBE U IMPOU3BOACTBE, PCUICHUA MMPAKTHUYCCKUX 3a1ad B HOBCCZIHGBHOfl KH3HHU,
MpeaAynpeIKIACHUS HBJ'IeHPIfI, HaHOCAIIUX BPC 3I0POBbIO YCJIOBCKA U OKPY)KB.IOHIGP'I cpeac.

Ilennocmno — cmblc10601l, 0OULEKYTIbMYPHOU U KOMMYHUKAMUGHOIL

v/ [IOHUMATh IIEHHOCTHBIE OPMEHTALMU y4E€HHMKA, €r0 CIOCOOHOCTh BUAETH U IOHUMATH OKPYKAIOLIMI
MHUp

v\ yMeHHE yUEHHKA BLIOMPATH LIENEBBIE U CMBICIOBBIE YCTAHOBKHU JUIsS CBOMX JEHCTBUI U MOCTYIIKOB

v' TlpuoOpeTeHune ONbITa OCBOECHHS YIEHHKOM HayYHOM KapTHHBI MHPa

v OmnazieHre Crnoco0aMu B3aUMOAEHCTBHS C OKPYKAIONIMMH U YHAJI€HHBLIMU JIFOABMH U COOBITHAMH,
YMEHHE 3a/1aBaTh BOIPOC M BECTU JIHUCKYCCHIO, BIIAJCHHUE PA3HBIMU COLMAJIBHBIMU POJIAIMHU B
KOJIJICKTUBE

Dopmuposanue yHUepcaIbHbIX yUEOHBIX OCUCMEUTL

[lepemenbl, NpPOUCXOASIIME B COBPEMEHHOM OOIIECTBE, TPEOYIOT YCKOPEHHOI'O COBEPILIEHCTBOBAHMS
00pa30BaTeNbHOrO MPOCTPAHCTBA, OIpENETeHUs Ienell o0pa3oBaHMs, YUYMTHIBAIOLIUX TOCYAapCTBEHHBIE,
COL[MAJIbHBIE U JIMYHOCTHBIE MOTPEOHOCTM M HMHTEpechl. B CBA3M ¢ 3TUM NPUOPUTETHBIM HAIPABICHUEM
CTaHOBHUTCS OOECIeYeHHE pPa3BUBAIOIEr0 IOTEHIIMANa HOBBIX 00pa30BaTEeNbHBIX CTAaHAAPTOB. PasButHe
JMYHOCTH B CHCTeMe 00pa3oBaHHUs OOecledMBaeTcs, MpeXxae Bcero, uepe3 (HopMuUpoBaHHE YHHBEpPCATBHBIX
yueOnpix gneiictBuii  (YVY/l), KOTOpble BBICTYNalOT WHBapUAHTHOM OCHOBOH 00pa3oBaTelIbHOIO U
BOCIIUTATENbHOrO Mpolecca. OBlaseHre y4JalluMUCS YHHUBEPCAIbHBIMU YY€OHBIMU JACHCTBUSIMH BBICTYIAET
KaK  CIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOCOBEPIIEHCTBOBAHUIO IIyTEM CO3HATEIBHOTO U AaKTHUBHOTO
IIPUCBOEHUS HOBOI'O COLHMAJIBHOTO ONBITa. YYJ[ CO34al0T BO3MOYKHOCTH CaMOCTOSITEIBHOTO YCIIEIIHOTO
YCBOEHUSI HOBBIX 3HaHWM, YMEHHW W KOMIIETEHTHOCTEH, BKIIIOYas OPraHU3alUi0 YCBOECHMS, TO €CTh YMEHMS
YUUTBCS.
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B mmpokoM 3Haue€HHMM TEPMHUH «yHUBEpPCAIbHbIC Y4eOHBbIC ACUCTBHUS» O3HAUYaeT yMEHHE YYHTHCH, T.C.
CIIOCOOHOCTh CYOBEKTa K CaMOpPA3BUTHIO M CAMOCOBEPIICHCTBOBAHUIO IIyTEM CO3HATEIBHOIO U AKTUBHOIO
IIPUCBOEHUS HOBOT'O COLIMAJIBHOTO OIIBITA.

B Gonee y3koM (COOCTBEHHO ICHUXOJIOTMYECKOM 3HAYEHHWU) TEPMHUH «yHHBEpCAJIbHBbIC Y4eOHBIC ICHCTBUS
MOKHO OIPEJEJIUTh KaK COBOKYITHOCTb CIIOCOOOB JIEHCTBUS ydalllerocs (a TakXke CBA3aHHBIX C HUMU HaBbIKOB
yueOHOM paboThl), 00ecrneunBarOIIUX €ro CIHOCOOHOCTh K CaMOCTOSITEIBHOMY YCBOEHHUIO HOBBIX 3HAHUN U
YMEHHMH, BKJIIOYas OpraHM3alMil0 3TOro Ipoliecca. YHuBepcaibHble yuyeOHble aeiictBus (YY)
MOIPA3ACNIAIOTCS Ha 4 TPYMIIbL: PETyISATUBHbIEC, TUYHOCTHBIC, KOMMYHHUKAaTUBHBIE U [T03HABATEIIbHBIC.

@®opmupoBath YYJl Ha ypokax (HU3MKA NpPU U3YYECHHMH KOHKPETHBIX TE€M IIKOJIBHOTO Kypca B 9 kiacce
orpaxkeHsl B KTII.

PesyabTraToM dopMupoBaHMs YHMBEPCAJBHBIX y4eOHBIX AelCTBUI OyayT ABJISATHCH YMEHUSI:

e MPOU3BOJILHO M OCO3HAHHO BJIaJIeTh OOIINM MPUEMOM PEIIeHUsI y4eOHbIX 3a7a4;

e HCHOJB30BAaTh 3HAKOBO-CHMBOJIMYECKHE CpPEICTBA, B TOM YHCIE MOAEIH M CXEMBI ISl PEIICHUS
y4eOHBIX 3a7a4;

e yYMETh OCYIIECTBIISITh AHAIHU3 OOBEKTOB C BBIICIICHUEM CYIIECTBEHHBIX U HECYIIECTBEHHBIX IPU3HAKOB,;

e  YMETh OCYILECTBIATh CHHTE3 KaK COCTAaBIICHHUE LIETIOTO U3 YacTe;

e YMETh OCYIIECTBISTh CPABHEHUE, KIIACCH(HUKAIINIO MO 33JaHHBIM KPUTEPUSIM;

e YMETh YCTaHABJIMBATh IPUUMHHO-CIICICTBECHHbBIE CBSI3H;

e yMETh CTPOHUTH pacCyXIeHHss B (opMe CBSI3M NPOCTHIX CYKACHUH 00 OOBEKTe, €ro CTPOCHHH,
CBOMCTBAxX U CBS3SX;

e  BJIAJETh OOIIMM IPUEMOM pELICHUS Y4eOHBIX 3a/1a4;

e CO3JIaBaTh U MpeoOpa30BBIBATH MOAETHU M CXEMBI JUISI pEIICHUs 3a/1aY;

e YMETh OCYIIECTBIATH BBHIOOp Hambosee 3(hPEeKTUBHBIX CIIOCOOOB pelieHUuss 00pa3oBaTeNbHBIX 3a/lay B
3aBHUCHUMOCTH OT KOHKPETHBIX YCIIOBHIA.

Tpe6oeauuﬂ K YDOBHIO HOO2OMOBKU GbINYCKHUKA 9-20 knacca

B pezyrivmame uzyuenus d)u3ul<u YYEHUK 8 knacca donorcen.

3HaTL/OHUMATD:
Cmobicn nonamuii: ($u3nueckoe sBICHHE, (PU3NYECKU 3aKOH, B3aMMOJCHCTBHE, SJEKTPUUECKOE TOJe,
MarHuTHOE T0Jie, BOJIHA, aTOM, aTOMHOE SIAPO, HOHU3UPYIOIINE U3TYyUCHUSI.
Cmbicnt pusuueckux eenuuun: MyTh, CKOPOCTh, YCKOPEHHE, Macca, CUiIa, UMIYJIbC, paboTa, MOIIHOCTD,
KUHETHYECKasi YHEPTUSI, TOTEHIIHAIbHAS YHEPTUS, KOA(DPHUIIUEHT TTOJIE3HOTO IEHCTBHUS.
Cmuicn gpuzuueckux 3axkonoe: HpioToHa, BCEMUPHOTO TATOTEHUS, COXPAHEHUS UMITYJIbCAa U MEXAaHUUECKOU
SHEPTUH.

YMmeTh:

Onucvigamv u 00vaAcHambs (GU3NUYECKUE SBICHUS: pPABHOMEPHOE MPSMOIMHEHHOE JIBHYKEHUE,
paBHOYCKOpeHHOC HpﬂMOHHHeﬁHOG JABMOKCHUE , MCXAaHHYCCKHUEC KO.]'Ie6aHI/I$I 1 BOJIHBI, 3J'IeKTpOMaFHI/ITHYIO
WHIYKIHUIO

Hcnonvzoeamsy ¢uszndeckue mpuOOpbl M W3MEPHUTEIbHBIE HWHCTPYMEHTHI I U3MEpPEHUs (DU3NUECKUX
BEJIMYUH: PACCTOSHUS, IPOMEKYTKA BPEMEHU, CUIIBI.
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Ilpeocmagnamyv pezynsmamsl U3MepeHUd B Buie TaOnuil, rpauKoB M BBIBISATH Ha 3TOM OCHOBE
SMITUPUYECKUE 3aBUCUMOCTH: MYTHU OT BPEMEHHU , CHJIbl YIIPYTOCTH OT YAJMHEHUS MPY>KUHBI, CUIIBI TPEHUS OT
CHJIBI HOPMAJILHOTO JIaBJICHMUS, IepHoa KojJeOaHui MasTHUKA OT JJUHBI HUTH, NEpHOJa KoJleOaHuil rpy3a Ha
IIPYKUHE OT Macc Ipy3a U )KECTKOCTH MPY>KUHBI.

Buvipaxcams pe3yrvmamul i3MEpeHU U pacueToB B eAuHUIIaX MexayHapoaHon cucremsl CU;

Ilpueéooumsv npumepsl TPAKTUIECKOTO WCIOIB30BAHUS (DU3MUECKUX 3HAHUA O MEXaHUYECKHX,
ANEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUAX

Pewiamp 3a0ayu Ha IpIMEHEHNE W3YYEHHBIX (PU3NYECKUX 3aKOHOB

Ocywecmenams camocmoamenvuslii. nouck WHGOPMALUU ECTECTBEHHOHAYYHOTO COACPXKaHHUS C
WCIOJIb30BAHUEM PAa3IMYHBIX HCTOYHUKOB HH(MopManuu ( ydeOHBIX TEKCTOB, CIPABOYHBIX W HAy4YHO —
MOMYJISIPHBIX W3/IaHUM, KOMITBIOTEPHBIX 0a3 TaHHBIX,

pecypcoB Hurepnera), ee o0pabOTKy M TpEACTaBICHHWE B pPa3iIWYHbIX (hopMax ( CIOBECHO, C IOMOUIBIO
PHUCYHKOB U TPE3CHTAIMM, TPaUKOB . MATEMATHYECKUX CUMBOJIOB U CTPYKTYPHBIX CXEM);

Hcnonvzoeamsv npuobpemenHvle 3HAHUA U YMEHUA B NPAKTUUYECKON IESATENIBHOCTH WM IOBCEIHEBHOU
KU3HU A7 o0ecrieueHrs 0e30MacHOCTH B MPOIIeCcCe )KU3HEAECITEIbHOCTH.

Pezyrvmameul oceoenusn Kypca puzuxu

JJuunocmnuole pe3yibmamol:
- (1)OpMI/IpOBaHI/Ie IMO3HAaBAaTCJIbHBIX HHTCPECOB, HHTCIUICKTYAJIbHBIX U TBOPUCCKUX CIIOCOOHOCTEMN yqaluuxcs;

- YOEXJEHHOCTh B BO3MOXXHOCTU IO3HAHUS MPUPOJBI, B HEOOXOAMMOCTH PAa3yMHOI'O HCHOJIb30BAHUSA
JTOCTIDKEHU HAyKW W TEXHOJIOTHH Ui JalbHEHIIEro pa3BUTHS YEIIOBEYECKOTO OOIIECTBa, yBAXKEHUE K
TBOPIIAM HayKH, OTHOILLIEHUE K (PU3UKE KaK K 3JIEMEHTY 0OLIeueI0BeYeCKO KyIbTYypHI;

- CaMOCTOATCIIbHOCTE B HpI/I06p6TeHI/II/I HOBBIX 3HAHUH U MMPaAKTUYCCKUX YMCHHﬁ;

- MOTHUBalUA O6pa3OBaTeHBHOﬁ ACATCIIbBHOCTH MIKOJIBHUKOB Ha OCHOBC JIMYHOCTHO OPHUCHTHPOBAHHOI'O
nmoaxoaa,

- (opMupoBaHHE IIEHHOCTHBIX OTHOUICHWH K Jpyr APYry, YUMTENI0, aBTOpaM OTKPBITUH M H300peTeHHi,
pe3yiabTataM 00y4eHusl.

Memanpeomemmuvle pe3yibmampl:
- OBJAJICHUE HABBIKAMHU CAMOCTOSITEILHOTO TMPUOOPETEHHUS HOBBIX 3HAHWM, OpraHM3aliu y4eOHOU

JACATCIbHOCTH, IIOCTaAHOBKH Heﬂeﬁ, IJIaHUPOBaHUA, CAMOKOHTPOJII W OLCHKHU PE3YJIbTAaTOB CcBOCH
ACATCIIBHOCTH, YMCHUAMM NPCABUACTE BO3MOKHBIC PE3YJIBTATEI CBOUX HeﬁCTBHﬁ;

- IIOHUMAaHHCEC pa3m/1tn/n71 MCKAY HCXOAHBIMH (baKTaMI/I U TUIIOTE3aMU I UX O6’B$ICH€HI/I$[, TCOPETUICCKNMU
MOACIIEIMU U PE€aJIbHBIMU O6’I)eKTaMI/I, OBJIAACHUC YHUBCPCAJIIBHBIMHA yT-Ie6HI)IMI/I I[el\/'ICTBI/IHMI/I Ha IOpuMEpax
TUIIOTE3 JIA OOBSICHEHHUST H3BECTHBIX q)aKTOB n 3KCHepI/IMeHTaJ'II)HOI71 IMPOBEPKHU BBIABHUIACMBIX THIIOTE3;
pa3pabOTKH TEOPETUUECKUX MOJCIICH MPOIIECCOB WU SIBIICHHUIA,

- an06peTeHHe OITbITa CaMOCTOSATCIIbHOI'O IIOMCKa, aHajJinu3a Hu 0T60pa I/IH(bOpMaI_H/II/I C HCIIOJIB30BAaHUEM
PA3INYHBIX KCTOYHUKOB U HOBBIX I/IH(i)OpMaHI/IOHHBIX TEXHOJIOTHI AJIg PpCIICHMA IMOCTABJICHHBIX 3a1a4;
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- (opMupoBaHHe yMEHUH BOCHPHUHUMATbH, TepepadaThIBaTh U MPEABABIATH HHPOPMALHUIO B CIOBECHOM,
00pa3Ho#l, CHMBOJIMYECKOH (opMax, aHAIM3UPOBATh M IepepabaThiBaTh MOJYYCHHYIO  HH(POPMAIUIO B
COOTBCTCTBHU C IIOCTABJICHHBIMU 3aJiladyaMH, BbIACIATH OCHOBHOC COJACPKAHHUC IIPOYHUTAHHOI'O0 TCKCTA,
HaXO/UTh B HEM OTBETHI HA IOCTaBJIEHHBIE BOIIPOCHI U U3J1arath €ro;

- pa3BUTHE MOHOJIOTHYECKON W JTUAJOTMYECKON pEeYd , YMEHHS BBIpaXXaTh CBOM MBICIM U CIIOCOOHOCTH
BBIC/TYIIIMBAaTh COOECEIHMKA, MIOHUMATh €ro TOYKY 3pPEHHs, MPU3HABaTh MPABO APYroro 4eJIOBEKa Ha WHOE
MHCHHE;

- OCBOCHHEC TIPUEMOB JCHUCTBUH B HECTAHAAPTHBIX CUTYAlHsIX, OBIAJCHHE 3BPUCTUYCCKUMHU METOJIaMHU
pereHus mpooem;

- popmupoBaHue yMeHU paboTaTh B IPYIIE C BHIMOTHCHHEM Pa3IMYHbIX COIIMATBHBIX POJICH, TPEICTABISITh U
OTCTaWBaTh CBOM B3TJISIbI U YOCKIEHUS, BECTU JTUCKYCCHIO

IIpeomemmunie pe3yiomamui:
- 3HaHUS O TPUPOJE BAXKHEHIIUX (PUIMUECKUX SBJICHHM OKpPYXKAIOLIEro MHUpa W TOHUMAaHUE CMBICIIA

(U3HYECKUX 3aKOHOB, PACKPBIBAIOIIUX CBSI3b N3YUCHHBIX SBJICHHI,

- YMCHHS IOJIb30BAThCSI METOJIAMU HAYYHOTO WCCICAOBAHUS SIBIICHUH MPUPOIBI, MPOBOIUTH HAOIOJICHUS,
TUTAHUPOBATH U BBIMOIHITH SKCIIEPUMEHTHI, 00pabaThIBaTh Pe3yabTaThl U3MEPEHUH, MPECTABIATh PE3YJIbTAThI
U3MEpeHuil ¢ moMoIibio Tabmui, rpadukoB U Gopmyn, OOHAPYKUBATh 3aBUCUMOCTU MEXAY (DU3MUYECKHUMHU
SBJICHUSIMU, OOBSCHATH TONyYEHHBbIC PE3yJIbTaThl U JENaTh BBIBOJBI, OLIEHWBATH TPAHUIBI MOTPEIIHOCTEH
PE3yNbTaTOB U3MEPEHUI;

- YMCHUSA NPHUMCHATH TCOPCTUUCCKUC 3HAHUA I10 (I)I/I3I/IK6 Ha IIPAKTHUKE, PCIIAThb (I)I/I3I/I‘leCKI/Ie 3aga4d Ha
MPUMCHCHUC MMOJTYYCHHBIX 3HaHPII>i;

- YMeHHs M HaBBIKM NPUMEHSTH MOJIyYEHHbIE 3HAHUS JUIsI OOBSICHEHMs NMPUHLMIIOB JIEHCTBHUS Ba)KHEMIINX
TEXHUYECKUX YCTPOMCTB, pELIEHUS MNPAKTUYECKUX 3a1ad IOBCEIHEBHOM JKHU3HH, PalUOHAIBHOIO
IIPUPOIOIOIB30BaHNUS U OXPAaHbI OKPYKAIOLIEH Cpebl;

- q)OpMI/IpOBaHI/Ie Y6C)K)16HI/I$I B 3aKOHOMepHOﬁ CBSI3M U MO3HABA€MOCTH SBJICHUM npupoanl, B 00BEKTHBHOCTHU
HAay4YHOI'O 3HaHMH, BBICOKOH IIEHHOCTH HAayYKHU B pa3BUTHUU MaTepHaHBHOﬁ u I[y7(0BHOI>i KYJIbTYPbI HMHeﬁ;

- Pa3BUTHUC TCOPCTUUCCKOIO MBIINUICHUA Ha OCHOBC q)OpMI/IpOBaHI/IH YCTaHABJINBATb (I)aKTLI, pa3jinvyaTb
MNPUYUHBI U CIICACTBUA, CTPOUTH MOACIIN U BBIABUT'ATH TUIIOTE3bI, BBIBOJAUTH U3 SKCIICPUMCHTAJIbHBIX (I)aKTOB )51
TCOPCTUICCKUX Mozaeaen (bI/ISI/IquKI/IC 3aKOHBI;

- KOMMYHHKaTHBHbIE YMEHUS JIOKJIAJbIBATh O Pe3yIbTaTaX CBOETO MCCIEIOBAHUS, YIaCTBOBATh B TUCKYCCHUH,
KpaTKO ¥ TOYHO OTBEYaTh Ha BOMNPOCHI, MCIOJb30BAaTh CIPABOYHYIO JIUTEPATypy M JpPYrHe HCTOYHUKU
uHpopMaluu.

Cucmema ouenku

O1neHKA 0TBETOB YUALIINXCS

10



Pabouas nporpamma 9 kiace

OuneHka «5» CTaBUTHCS B TOM CiIydyae, €CJIM YyYalluiCs IMOKa3bIBa€T BEPHOE MOHMMAaHHUE (U3HUYECKOU
CYILIHOCTH pPACCMATPUBAEMbIX SIBJICHUM W 3aKOHOMEPHOCTEHM, 3aKOHOB W TEOPUM, a TaK K€ NIPaBUIbHOE
onpesencHue (HU3NISCKUX BEIUYUH, UX CIMHHMII M CIIOCOOOB M3MEPEHHMS: MPABUIBHO BBHITIOJIHAET YEPTEKH,
CXeMbl W TpauK{; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, COMPOBOXKIAET paccKa3 COOCTBEHHBIMU
MpUMEpPaMH, YMEET MPUMEHATh 3HAHUSA B HOBOW CUTYAI[MW MPU BHINOJIHEHUU MPAKTUYECKUX 3aIaHUH; MOXKET
YCTaHOBUTH CBSI3b MEXKIY HM3y4yaeMbIM M PAaHEE HM3yYEHHBIM MATEPUAIOM IO Kypcy (H3UKH, a Takke C
MaTepHaioM, YCBOCHHBIM IIPU U3YUYEHUU JAPYTUX MPEAMETOB.

OneHka «4» CTaBUTHCS, €CJIM OTBET YUCHUKA YIOBIECTBOPSET OCHOBHBIM TPEOOBaHMSAM Ha OICHKY 5, HO JaH
0€3 MCIO0JIb30BaHUsI COOCTBEHHOTO IIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHHUs 3HAHUI B HOBOHM cUTyaluu, 6e3
WCIIOJIb30BaHUSI CBSI3€M C paHee M3YyYEeHHbIM MaTEepPHaJIOM U MAaTE€pUajIOM, YCBOSGHHBIM IPU HW3YYEHUHU .
MPEAMETOB: €CJIM YYAIIMICS JTOMYCTHII OAHY OIIMOKY MJIM HE 0oJiee ABYX HEIOYETOB U MOXKET MX HCIPABUTh
CaMOCTOSITEITLHO MJTU C HEOOIBIIION TOMOIIIBIO YIUTEIIS.

Ouenka «3» CTaBUTHCSA, €CIIM YYAIIHICS TPABHUIHHO MOHUMAET (PU3UYECKYIO CYIIHOCTh PaccMaTPHBAEMBbIX
SIBJICHUM M 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS OTJEJbHbIE NPOOEibl B YCBOGHHM BOMPOCOB Kypca
Gbu3MKM, HE TMPEnsATCTBYIONIME JajbHEHIIeMy YCBOCHHIO BOIPOCOB MPOTPAMMHOIO MaTepuana: yMeeT
MPUMCHSITh TIOJIYYCHHBIC 3HAHHS MPH PEIICHUH TPOCTHIX 3a/Jad C HCIOJIB30BaHHWEM TOTOBBIX (HOpMYJ, HO
3aTpyaHSETCS MPU PEUICHUH 3a/a4, TPeOYIOUINX MpeoOpa3oBaHUs HEKOTOPBIX (opMys, TOMYCTHI He Oosee
OJTHOM TPyOOi OMOKHU U IBYX HEJOUYETOB, HE OoJiee OqHON rpy0ol U OHOM HEerpyOoi ommobku, HEe Ooee 2-3
HerpyObIX OmKOO0K, OAHON HErpyOOol OMIMOKU U TPEX HEJOUETOB; OMyCTUI 4-5 HEAOUYETOB.

OneHka «2» CTaBUTCS, €CJIM YYaIIUKUCS HE OBJIaJIe] OCHOBHBIMHM 3HAHUSIMU U YMEHHUSMH B COOTBETCTBHUU C
TpeOOBaHUSMU IPOrPAMMBI U AOMYCTUI O0JIbIIE OITUOOK U HEAOYETOB YeM HEOOXOAUMO JIJISl OLEHKH «3).

OneHKa KOHTPOJILHLIX PadoT

Ouenka «5» craBuTcs 32 paboTy, BBIIOJHEHHYIO MOJHOCTBIO 0€3 OIIMOOK U HEJOUYETOB.

Ounenka «4» craBuTCs 32 pabOTy BBHIIIOTHEHHYIO IMOJIHOCTHIO, HO TIPY HAJIMYWU B HEW He OoJiee 0JIHOM rpyOoi
U OJTHOM HerpyOoil OIMOKHN U OHOTO HeloUETa, He OoJiee TPEX HEJOUETOB.

Ouenka «3» CTaBUTCA, €CIM YYEHUK MPAaBUIBHO BBINOJHUI HE MeHee 2/3 Bceil paboThl MM AOMYCTUIT HE
Oonee onHOI rpybol ommMOKM M.JABYX Helou€ToB, He Ooyiee OAHON rpyOoi OmMOKM M OJHOM Herpyooi
omnOKu, He Oosiee TpeX HerpyObIX OMIMOOK, OJHON HEerpyOooN OmMOKM M TpeX HEeA04YETOB, NPU HAIUYUHU
4 - 5 HenouéToB.

OuneHka «2» CTaBUTCS, €CIIM YHUCIIO OIIMOOK U HET0YETOB MPEBBICUIIO HOPMY JUISl OLIEHKHU 3 WJIM MPaBUIIBHO
BBHITIOJTHEHO MeHee 2/3 Bceil paboThl.

OneHka J1adopaTopHbIX PAd0T

OueHka «5» CTaBUTCS, €CIIU YYAIIUNCS BBINOIHIET paboTy B MOJHOM 0O0beMe ¢ COOI0IeHHeM He0OXO0aUMOi
MOCJIEIOBATEIFHOCTH TIPOBEJICHHSI OIBITOB M HW3MEPEHWH; CaMOCTOATENhHO W PAIMOHAIBHO MOHTHUPYET
HE00X0AuMoe 00OpYAOBaHUE; BCE OMBITH NMPOBOAUT B YCIOBUSAX U PEXHUMaX, 00ECIEUMBAIOUINX IMOJIyUYEHHE
MPaBUJIBHBIX PE3YJIBTaTOB W BBHIBOJOB; COONIOaeT TpeOoBaHMS TpaBuUi O€30MacHOCTH TpyJa; B OTUETE
NPaBUIBHO M AKKYpaTHO BBIMOJIHSAET BCE 3alIUCH, TAOJIMIBI, PUCYHKH, YEPTEXKH, Tpa(uKH, BBIYUCICHUS;
MIPAaBUIIHLHO BBITTOJHSIET aHAIIN3 TIOTPEITHOCTEH.

Ouenka «4» CTaBUTCS, €CIIM BBIIIOJHEHbI TPEOOBaHMS K OLEHKE «5» , HO ObUIO JIOMYIIEHO JIBa - TPU HEJ0YeTa,
He 0oJiee 0JTHOM HEerpyOOi OITMOKK U OJTHOTO HE0UETa.

Onenka «3» craBUTCs, eciaM paboTa BBHINOJHEHA HE TIOJHOCTbIO, HO OOBEM BBIIIOJHEHHOM dYacTu
TaKOB, IIO3BOJISIET TMIOJNyYUTHh TPABHIBHBIE PE3YNbTaThl W BBIBOJBL: €CIM B XOJE NMPOBEICHHS OIBITA U
M3MEpEeHUH ObLTN JTOMYIIEHb! OLTHOKH.

Ouenka «2» CTaBUTCSA, eciau padoTa BBIIOJHEHA HE TMIOJHOCTBIO ¥ 00BEM BBIOJHEHHON YacTH
palboThI HE MO3BOJSET CAETAaTh MPABUIBHBIX BBIBOJOB: €CIU ONbBITHI, U3MEPEHUS, BHIUMCIICHUS, HAOII0eHUS
MIPOU3BOIMIIHCH HETIPABHIIBHO.
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Bo ecex cnyuasax oyenka cnudicaemcs, eciu yuenux He cobniooan mpebosanus npasui 6e30nacHocmu 2pyod.

Ilepeuens omuook:
2pyovle outuoKu

1.

2.

o

~No

Hesnanue omnpenencHuii OCHOBHBIX TIOHSATHH, 3aKOHOB, MPaBWI, TOJOXEHUH Teopuu, (HOpMyII,
OOUIETPUHATHIX CUMBOJIOB, 0003HaYEHUS (PU3NUECKUX BETUUHH, €AUMHULLY U3MEPEHUSI.

Heymenue BbIACNATH B OTBETE IJIaBHOE.

Heymenue npuMeHsTh 3HaHUS U1 peLIeHUs 3a1a4 1 00bsCHEHUS (PU3NUECKUX SIBICHUN; HETPABUIBHO
chOpMyITMPOBAHHBIE BOMPOCHI, 3aJaHUSl WM HEBEPHBIC OOBSICHCHHS XOJAa WX PEIICHUS, HE3HAHUE
MPUEMOB pEUICHHs 3a/la4, aHAJOTUYHBIX paHee PEeUIeHHbIM B KJacce; OIMIMOKM, MOKa3bIBAIOIINE
HETMPaBUJIbHOE TOHUMAaHUE YCIOBUS 3a/1a4U WM HEMPABUILHOE UCTOJIKOBAHUE PEIICHMUS.

Heymenue untath v CTpOUTH rpauKu ¥ MPUHIUIHAIBHBIE CXEMbI

Heymenne moarotoButh K paboTe yCTaHOBKY WM JlabopatopHOe 000OpyIOBaHWE, MPOBECTH OIIBIT,
HE0OXO0IMMBIE PacUeThl WIIH UCIIOJIb30BATh MOJyUYEHHBIE JaHHBIE /1JIsl BHIBOJIOB.

HebpexHoe oTHOIICHHE K 1a00paToOpHOMY 000PYIOBAHUIO U U3MEPHUTEIBHBIM MPUOOpam.

Heymenue onpenenuts noka3zaHus U3MEPUTEILHOTO MPUOOpa.

Hapymenne TpeboBaHuii mpaBui 0€30MacHOTO TPYAA IMPHU BBITOJHEHUN YKCIICPUMEHTA.

HezpyOble outuoKu

1. Herounoctu ¢GopMyIUpPOBOK, ONpeAeNeHUul, 3aKOHOB, TEOpUN, BBI3BAHHBIX HEMOJHOTONH OTBETa
OCHOBHBIX TPH3HAKOB OTNpeaesieMoro MNoHsATHs. OmuOKu, BbI3BaHHBIE HECOOIIOJCHUEM YCIIOBHMA
MIPOBEICHUS OTBITa U U3MEPEHU.

2. OmuOKY B YCIOBHBIX 0003HAYCHHSIX Ha MPUHIMITHATBHBIX CXeMaX, HETOYHOCTH YepTekel, rpadukos,
CXEM.

3. Tlpomyck Wiy HETOYHOE HAIMMCAHNE HAMMCHOBAHUHN €IMHUILl (PU3HYCCKHUX BEIIMYUH.

4. HepalnmoHaIbHBIN BEIOOP X0/1a PELICHUS.

Hedouembl

1. HepauuoHanbHble  3alMUCH TPU  BBIYUCICHUSAX, HEpPAIMOHAJIbHBIE  TMPHUEMBl  BBIYUCIICHUH,
npeoOpa3oBaHU U pelIeHHs 3a/1a4.

2. Apudmerndyeckue OMMOKH B BBIYUCICHUSX, €CIM OTH OMMOKH TPyOO HE HCKAXKAIOT PEaTbHOCTH
MOJIYYEHHOTO pe3yJbTara.

3. OTtaenbHBIE MOTPEITHOCTH B (HOPMYITHMPOBKE BOIIPOCA WITH OTBETA.

4. HeOpexHoe BBINIOJIHEHUE 3aHCEH, YepTEXeH, CXeM, TpaprKOB.

5. Opdorpaduueckue ¥ MyHKTyallMOHHBIE OITNOKH

I'papuk peanuzayuu padboueit npozpammuvl no uzuxe 9 Knacca

B Tom unciie Ha IIpumepHoe
Be KOJIMYeCTBO
No er Jlata | camocTosiTe
) KOHT | bHBIX pa0or,
HaumeHoBaHue 0
Yp | JlabopaTopHbie KonTposabHbie p- TeCTOB,
n/ | pa3aejioB M TeM | 4a
I co | OKH padoThbI padoThbI pabo | 3aueToB H
B T ¢us.
JUKTAHTOB
yyammxcst
IIpssmonunHeriHOE
1| P 3 |3 |0 0 0
paBHOMEpPHOE
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JBUKCHHE
4 1 1
JlabopaTopHas KonTposbnas padora
TpsamMoHEeiiHoS pabora Nel | Ne 1 « KI/IHertTHKa
PABHOYCKOpEHHO® | 6 «HccnenoBanue MaTepuaIbHOU TOUKM»
BIKOHHE PaBHOYCKOPEHHOT'O
IBIKEHUSA oe3
HavyaJIbHOM
CKOPOCTH»
11 |1 3
JlaGopaTopHasn Koutpoabnasa padora
padora Ne2 « Ne2 1o TEME
Usmepenne «/InHamuka»
YCKODEHHA KonTpoabnass paGora
Ne3 o TeMe
3aKOHBI 15 cBOOOHOTO «['paBuTaLIOHHBIE
JTUHAMUKH HaACHWA SIBJICHH S
KonTpoabsnass paGora
Ne4 o teme «3aKOHBI
COXpaHEHUS
MEXaHUYECKON dHEPruu
U UMITYJIbCa»
8 1 1
JlaGopaTopHasn Kountpoabnas padora
padora Ne3  « | Ned
HccneoBanie « Mexanunueckue
SABHCHMOCTIH KOJIeOaHUs U BOJTHBI.
3BYK.»
Mexanunueckue 10 fepuosa 1
Koje0aHus. 3ByK HacTOTHI
CBOOOIHBIX
KoJieOaHu M
MaTeMaTU4eCcKoro
MasTHHKa OT €ro
JUTUHBD)
12 |2 0
JlabGoparopHas
padora NeS
«Ha0Omronenune
DNEeKTPOMarHuTHO 14 CTUIOTIHOTO "
e Hoe JIMHEWYATHIX
CHEKTPOB
WCITYCKaHHMSI
JlabopaTopHas
padora Neq4
«M3yueHue
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SBJICHUS
3JIEKTPOMAarHUTHOM
UHIYKIAW)

Crtpoenue atoma u
aTOMHOTO  sjIpa,
UCTIOJIb30BaHUE
SHEPIUU ATOMHBIX
anep

12

18

4

JlaGoparopHas
paGora Ne9
«3yueHne TpekoB
3apsSKEHHBIX
4acTHIL 1o
TOTOBBIM
¢dororpadusim»
JlabGoparopHas
pabora Ne7
«3yuenue
JeJIeHUs a1pa
aToMa ypaHa IO
¢dororpadun
TPEKOB»
JlabopaTopHas
pabora Ne§
«Orenka mnepuoaa
noJtypacrnaza
HaXOJAAIIMXCS B
BO3IyXe
IIPOJYKTOB
pacriaga rasa
pazoHay
JlabopaTopHas
pabora Ne6
«M3mepenue
€CTECTBEHHOI'O
pasuaoHHOrO
¢dona
JO3UMETPOM»
(BBITIOJIHSAETCSA
KOJJISKTUBHO ~ TIOJ
PYKOBOJCTBOM
YUUTEIS)

Crpoenue u
DBOJTIOLHS
BCEIICHHOIA.

Hroro

68

54

14

Yueono — memoouueckuii komniaexkm
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IIporpamma Kypca ¢usuku aiasa 7—9 xiaaccoB oOpasoBa-
TeJbHBIX opranusanuii (aBropsl H. B. ®unonosuu, E. M. I'yTHUK)

YMK «®Pusura. 9 xixacc»

1. ®usuka. 9 kiaacc. YuebHuk (aBTophl: A. B. IlepviuiKun,
E. M. 'ymnuuk).

2. ®uszuka. Pabouasa rerpaab. 9 Kmacc (aBropsl: E. M. I'ym-
Huk, H. I'. Bracosa).

3. ®usuka. Pabouada terpans. 9 Kiacc (aBToprl: B. A. Kacva-
Ho8, B. @. [Imumpuesa).

4. dusurka. Terpags a1 nadbopaTopHBEIX pador. 9 Kiacc (aBTO-
pei: H. B. Quaonosuu, A. I. BockaHsH).

5. ®uzuxka. Meroaunuyeckoe 1ocobme. 9 Kigacc (aBTOpPHI:
E.M. I'ymnuk, O. A. Yeprnukxosa).

6. ®usuka. TecTor. 9 Kaacc (aBTop H. H. Caennesa).

7. ®usuka. ugakTuueckme MaTepuayabl. 9 KJjacc (aBTOPHI:
A. E. Mapon, E. A. Mapor).

8. ®uzura. COOpHHK BOIpOCOB M 3amadu. 9 kKJacc (aBTOpPBI:
A. E. Mapon, E. A. Mapor, C. B. Ilozoiickuil).

9. 9nexTpoHHasa opMa yueOHHKA.

10. Jlykammk B.M. Coopnuk 3anau o ¢usuke. 7-9 kmaccel. — M.; [IpocBemmenue, 2007.
11. ®uzuka. CoopHMK BONPOCOB U 3a7a4. 7—9 kiaaccsl (aBTop A. B. [lepbimkun).

DJICKTPOHHBIE Y4eOHbIe H3IaHHUSA:
1. ®wusuka. bubnuoreka HarmsaaHbIX mocodmit. 7—11 kmaccsl (mox penakuent H. K. Xannanosa).
2. JlaboparopHble paboThl O GU3UKe. 7 KiIacc (BUpTyalbHas pusnueckas sadbopaTopus).

Cooepoicanue mamepuana KoMnjiekma noaHocmsio coomsemcemayem Ilpumepnoii npocpamme no
Quzuke ocnoeHo20 0O0We2o 06pazosanus, 0053amerbHOMY MUHUMYM) cooepacanusi. Komniekm pexomenoosan
Munucmepcmeom obpazosanusi PO

Koumponvro — usmepumenvrvie mamepuansl, HanPAGIEHHbIE HA U3VYEHUE VDOBHSL.

e 3HAHUH OCHOB (PpM3MKM (MOHOJIOTMYECKUH OTBET, SKCIPECC — ONPOC, (PPOHTAIBHBIA ONpPOC, TECTOBBIN
OIpOC, HAIIMCaHHWE U 3alllUTa COOOILIEHUS MO 33JaHHON TeMe, OObsICHEHHE IKCIIEPUMEHTa, GU3NUECKUI
JIUKTAHT)

® NpPHOOpPETEHHBIX HABBIKOB CaMOCTOSITEIbHOM W MPaKTUYECKOW NAeATENbHOCTH ydaumxcs (B xone
BBITIOJTHEHHS JTAOOPATOPHBIX PabOT M peIIeHUs 3a/1a4)

¢ pPa3BUTBLIX CBOMCTB JIMYHOCTH: TBOPYECKUX CIIOCOOHOCTEH, HMHTEpeca K H3YyYCHHIO (PU3HKH,
CaMOCTOSITEIbHOCTH, KOMMYHUKAaTUBHOCTH, KDUTUYHOCTH, Pe(ICKCHH.

Hcnonvzyemble mexnuueckue cpeocmea

e [lepcoHanbHBII KOMIIBIOTED

e MynpTUMEINHHBIA TPOEKTOP

([ ]
Hcnonv3yemble mexnonocuu’ 310poBbecOEpekeHUs, TPOOIEMHOr0 00yUYeHHs, MeJaroruka COTpyIHUYECTBA,
Pa3BUTHSI UCCIIEOBATEIbCKUX HABBIKOB, AU(PPEepeHIINPOBAHHOIO MOAX0/1a B O0YYEHUN Pa3BUTUS TBOPUYECKUX
CIOCOOHOCTEH
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Oobpazosamenvusle Oucku
VY4eOHbIe JEMOHCTPAIIUU 110 BCEMY KypCY (U3MKHA OCHOBHOM IIKOJIBI ¢ MOAPOOHBIMH KoMMeHTapusimu. DVD
muck.6 UMI] Apcenan oopazoBanus, 2012

Ilpezenmayuu,  CO3MaHHBIE Yy4YUTEIIEM W JETHbMH B IpOIECcCe OOpa30BATEIBLHOTO TpoIecca MO KaKIOH
HU3y4yaeMou Teme

Komnnexm gpuzuueckoeo I'MMA 0b6opyoosanus 0isa nposedenus 1ab0pamopHuix pabom

Tabauywt

Obo3nauenus, coKpauieHus
K2C KM I'MA — K0/1bI 3JIEMEHTOB COAEPKaHUS KOHTPOJIbHO U3MEPUTENIbHBIX MaTepuaioB [ 1A
KITY KUM I'MA — xo/1b1 IPOBEPSEMBIX YMEHUIM KOHTPOJIBHO — U3MEPUTENBHBIX MaTepuanos ' A
JI. — Jlykamuk B.M. COopuuk 3aaau no ¢usuke. 7-9 knaccel. — M.: [Ipocsemenune, 2007
P. — PeivkeBuu A.I1. CoopHuK 3ama4d o ¢gusuke 9-11 kimaccer. — M.: Ipoda, 1998
HO. - Jlebenunckas B.C\ ®usumka 9 imacc. JlMarHocTHKa MPEIMETHOH  OOYYEHHOCTH.-
Bonrorpan:yuurens,2010

OBOPYJIOBAHME, UCIIOJIB3YEMOE IIPU BbBINNIOJTHEHUSAN JIABOPATOPHbBIX PABOT 11O
PU3UKE
(COI'JTACHO MHCTPYKTUBHO-METOJJUYECKOMY ITMCbMY)

HccnenoBanne  paBHOYyckopeHHOrO | - JKenob maboparopHsrii -1
JIBIKEHUS. - [apuk quamerpom 1-2 cm -1
- Hunuaap Metamummueckuit -1
- MetponoM (1 Ha Bech KJ1acc)
- Jlenta usmepurenpHas -1

N3mepenue yckopenus cBobogHoro | - [Ipubop mid n3ydenus qBuxeHus ten -1
MaJCHMUS. - [Tonockn MUIUTMMETPOBOM U
KONupoBajbHOU Oymaru — 1

- [lItatuB ¢ Mydroii u nankoit —1

HccnenoBanue 3aBucumocty | - llltatus ¢ MmydToii u nankoii -1
nepuosia M 4acTtoThl cB0OOAHBIX | - Illapuk c¢ mpukpemnyneHHoi HuUThIO - 1
Koje0aHUi HUTAHOTO MasTHUKAa OT | - MeTpoHOM (0auH Ha Bech Kiacc) -1

€ro JUIMHBIL.
N3yuenune aBieHus | - Muwnamnepmertp -1
JJIEKTPOMArHUTHON UHIYKIUU. - Karymka-moroxk -1

- Maruut nyroo6pasHsiii -1

- Ucrounuk nuranus (4,5 B) -1

- KaTymika c jxene3HbIM cepAeuHUKOM -1
- Peocrar -1

- Kirou -1

- CoenmMHUTENbHBIE TPOBOJA -1

- Mopnenb reHeparopa 3JIeKTPUIeCKOTo

- Toka (1 Ha Bech Kiace) -1

N3ydenue nenenus sapa aroma ypasa | - @ororpadus TpekoB 3apsKeHHbIX yacTull — 1
1o hotorpauu TPEKOB.
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W3ydyenne  TpekoB  3apsDKeHHBIX | - DoTorpaduu TpeKkoB 3apsHKEHHBIX YacTull —1

YaCTHI[ 110 TOTOBBIM (poTorpadusim.

MPUJIOKEHUSA K ITPOT'PAMME

9 knacc (70 4, 2 4 B Hepen)

OcHoBHOe copepxaHue

OCHOBHBIE BMALI Y4eOHOI AeATeNbHOCTH

3aKoHbI B3aUMOJEHCTBUA U ABUXKEHUA (23 u)
Onucanue nBuskeHuA. MarepuanrbHasa TOUKa Kak
Monensb Tena. KpuTepuu 3aMeHE] Tejla MaTepHUAllb-
Hoit Toukoii. [loctynarentHoe gemxenmne. Cucrema
orcuera. ITepememenue. Paznuune mexay IIOHA-
THAMH «IOyTh» U «lIepeMellleHHe». Haxoxaenue
KOOPAHWHATHI TeJa [0 ero HadaJbHOH KOOpAWHATE

¥ ODpOeKIWH BeKTopa NepeMenienus. Ilepemenienue
IpH OPAMOIHHEHHOM DABHOMEDHOM JBHIKeHHH.
ITpamonuHeiiHOe PABHOYCKOPEHHOE IBHIKEHHE.
MrHoBeHHada CKOPOCTEL. YCKOpeHHe. CKOpPOCTE
NpPAMOJHUHENHOTO PABHOYCKOPEHHOTO ABUKEHHA.
TI'paduk cropoctu. Ilepememnienre Ipyu NPAMOIHUHEH-
HOM pPABHOYCKOPEHHOM JIBH}XKeHWH. 3aKOHOMEDPHOCTH,
IpHCYIHe NPAMOJHHEITHOMY PABHOYCKOPEHHOMY
JBH)XeHHI0 0e2 HAYAJIBHOHU cKopocTH. OTHOCHTENE-
HOCTh TPAEKTOPHH, IePEMEIeHAA, IIYTH, CKOPOCTH.
TeoneHTpUYecKaa U reIMONEHTPHYECKAA CUCTEMBI
mupa. IIprunHa cMeHBI JHA W HOYH Ha 3eMJe

(B renmoneHTpHYECKOR cHcTEMeE).

ITpruuHEI JBUIKEHNUSA C TOUKH 3peHHUA ApHUcToTensd
U ero nocJjegoparteseil. 3akoH uHepnuu. [leperrii
zakoH HroTtoHa. IHepIHaNbHBIE CHCTEMEI OTCUETA.
Bropoit 3akor Heiorona. Tperuii 3akon HeroToHa.
CeofonHoe najleHHe TeJl. YCKOpPeHHe cBoOOJHOrO

— OOBACHATH (PUBHUYECKHH CMBICJI IOHATHIA:
MTHOBEHHAA CKOPOCTh, YCKODPEHHUE;

— HaOJIIJATE U ONHCHIBATE IPAMOJIIHHEHHOE

W PABHOMEpDHOe JIBUXKeHHe TeJIeKKHU ¢ KalelLHH-
neii; IBMIKeHHWe MAATHUKA B JBYX CHCTEMAX OTCUe-
Ta, OfHA U3 KOTODBIX CBA3aHA ¢ 3eMJeil, a Apyrasa

¢ JIEHTOMH, IBIXKYIelicA pABHOMEPHO OTHOCHTEIBHO
3eMJIHN; maJleHNe OJHHUX M TeX JKe TeJl B BO3AyXe

U B pas3peXeHHOM IPOCTPAHCTEE; OIBITEHI,
CBHETEJLCTBYIONINE O COCTOSHHHA HEBEeCOMOCTH
TeJ;

— HabmwoaaTh U 00BACHATE NOJIET MOJETH DAKETEI;
— 0DOCHOBEIBATE BOZMOXKHOCTH 3aMEHEI TEJIa eT0
MOJEeJIBI0 — MATEPHAJILHON TOYKOH — JIJIA OIHCcA-
HUAA NBUMKEHWSA;

— IPHUBOJUTHL OIPUMEDEI, B KOTODEIX KOODIHHATY
IBHIKYINErocA Teja B 000 MOMeHT BpeMeHH
MOJKHO ONDEJeNIUThL, 3HAA er0 HAaYaNbHYI KOODIH-
HATY U COBEPIIeHHOE UM 33 JAHHBIH IPOMEXYTOK
BpeMeHH TlepeMellleHre, U Hellb3s ONpee/IuTh, eClIn
BEMeCTO IepeMelleHn 3aJaH TPOoHAeHHEIH Iy Th;
PABHOYCKOPEHHOTO ABHIXKEHHA, IPAMOJIHHEHHOIO U
KPUBOJIUHEHHOT0 JBUIKEHUA TeJl, 3aMKHYTOH CHCTe-
MEI TeJI; IPUMEDH!, IOACHAIIHE OTHOCHTEIILHOCTE
IBHIKEHUA, IPOABIEeHUA WHEPI[HH;
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OcHoBHOe copepxaHue

OcHOBHBIE BMALI Y4EOHON BEATENbHOCTH

nanenus. [lageHue Ten B BO3AyXe W pazperXeHHOM
OpOCTPAaHCTEe. YMeHBIIeHHEe MOAYJIA BEKTOpa
CKOPOCTH MPH TPOTHBOMOMOMKHOM HATIPaBIeHUH
BEKTOPOB HAYATBHON CKOPOCTH H YCKOPEHHHA
ceobogHOrO nameHus. HeepecoMocTs.

3aK0H BCEMHUPHOTO TATOTEHHUA W YCIOBHA €T0 IIPH-
MeHUMOCTH. [paBHTANTMOHHAA IOCTOAHHAA. YCKOpe-
HHUe cBOOOJHOrO MajleHuA Ha 3eMJe H Apyrux Hebec-
HBIX TeJlaX. 3aBHCUMOCTh YCKOPeHUA CBOOOJHOTO
majgeHud OT IIHPOTHI MECTA W BBICOTEI HAJl 3eMJeil.
Cuna yupyroctu. 3akoH I'yvka. Cuna TpeHus. Bugel
TpEeHHUA: TPeHHE MOKOoA, TDeHHEe CKOJIb/KeHHud,
TpeHHe KaueHnda. @opMya I pacueTa CHIIEL
TpeHUA CKONbKeHUd. [[pruMepEl H0JIeZHOTO HpPOSE-
JeHUA TpeHudA. [IpAMoOTMHEETHOe U KPHUBOJIHHEHHOE
IBH)KeHHe. [I[BMIKeHHe Tella I0 OKPY3XHOCTH C
MOCTOAHHOH IO MOJYJIIO CKOopocThIo. IleHTpocTpeMu-
TedbHOE YeKOpeHHe. HeKyccmaennble CRYMHUKU
Semau. [lepsas Kocmuveckas CKOPOCmb.

Wmnyiabe Tena. 3aMKHYTad cucreMa Ten. Mamene-
HHe UMITYJILCOB TeJ IPH WX B3auMoAelicTBUU. 3aK0H
coxpaHeHUA HMNOYJIbca. CYIIHOCTE M IpPHUMEPEI
PeaKTHBHOTO ABMKeHHNA. HazHaueHMe, KOHCTPYK-
WA U IPUHIUN JefcTBUA pakeThl. MHOrocTymeH4a-
Tble pakeTkl. Pabora cunel. PaboTa cuibl TAXKeCTH

— OIpeJeNATh MOAYJIH U IPOEKIUH BeKTOPOB Ha
KOOPAUHATHVIO OCh;

— B3amMHUCBLIBATH YpaBHeHUE NJIA ONpefeJeHHA Koop-
OWHATEI JBUIKYIIETOCH Tella B BEKTODHOH U CKalAp-
HOM (hopme;

— 3amMHUCBLIBATEL (DOPMYJIBI: AJIA HAXOMAEHUA TPO-
eKIIUH U MOJAYJIHA BEeKTOpA IIepeMeIeHusA Tesa;

[O15 BEIYHUCJIeHUSA KOODAUHATEI ABHUIKYINErocd Tela
B J1000# 3a/laHHBII MOMEHT BPpEMEeHH; AJd OIpee-
JIeHHs YCKOPEeHHA B BeKTOPHOM BHUJe W B BHJE
TpPOeKIIWil HA BEIOPAHHYIO OCh; AJISA pacueTa CHIIEI
TPEeHHUA CKOJIb¥eHuA, paboThl CHIILI, paGoThl CHI
TAKECTH U YOIPYTIOCTH, MOTeHIIHAILHON SHEPTUH
OOAHATOrO HAJ 3eMJIeil Tejla, MOTeHIIHAILHOM
SHEPTHH CIKATOH NPY:KHUHBI;

— BANUCEIBATE B BHUJE (DOPMYJIEI: BTOPOH W TPeTHH
3axoHEI HEIOTOHA, 3aKOH BCEMHDHOT'O TATOTEHHUS,
saxoH I'vKa, 3aK0H cOXpaHeHHUA UMNOYJIbCa, 3aK0H
COXpAHEHWA MeXAHWYEeCKOH 3HEPruH;

— JOKAa3LIBATEH PABEHCTBO MOJYJSA BeKTODA IIepeMe-
IMeHUA OPOHIEeHHOMY TIYTH U ILJION[aAu Mo rpadu-
KOM CKODOCTH;

— CTPOHUTE rpadMKH 3aBHCHMOCTH U, = U (f);

— no rpauKy 3aBUCHMOCTH U, (t) onIpelendaTs
CKOpPOCTB B 3a/IaHHEI MOMEHT BDEMEeHH;

u cHJIBl yOpyrocTH. [loTeHIuATEHAA SHEPTHA.
Kunetnueckas sHeprua. TeopeMa o6 H3MeHeHHH
KUHETUYECKOH 5Heprui. 3aKoH COXpaHeHHA MeXxa-
HHUYeCcKOoil sHeprun.

Koumpoasnaa paboma
o TeMe «3aKOHEI B3AMMOJeHCTBHA U ABHIKEHHA
TEJ».

JlabopamopHbie pabomut

1. UccnenoraHue paBHOYCKOPEHHOTO IBHIKeHUA Oe3
HavYaJlbHOH CKOPOCTH.

2. MlzamepeHHe YyCKOpPeHHA CcBOOOAHOrO IaJgeHUA.

TemwuL npoexmos

«JKCIepHMeHTalIbHOEe IOATBEePKAeHHe CIIpaBeJIn-
BOCTH YCJIOBHA KPHBOJHHEHHOIO JBHIKEHHUA Tel»,
«WcTopua pasBUTHA HCKYCCTBEHHEBEIX CIYTHHKOB
3eMJIM ¥ pelllaeMble ¢ HX IIOMOIIbI0 HAYIHO-HCCIIe-
JOoBaTelbCKHE 3aJa4H»

— CPABHUBATE TPAEKTODHUH, IYTH, IepeMeIleHnd,
CKOPOCTH MAATHHKA B YKA3AHHBEIX CHCTEMAX
oTcUueTa;

— JIeaTh BEIBOJ O JIBHKEHHH TeJl ¢ OJUHAKOBLIM
VCKOpPEHUEM TPH JeHCTBUH HA HUX TOJIBKO CHJIIEI
TAMECTH;

— OIpejeNATE IPOMeKYTOK BpeMeHH OT HadaJa
PABHOYCKODEHHOTO JBHXKEHHUA IIaPDHKa 0 ero
OCTAHOBKH, YCKODEHHE NBHIKEHHA MIAPUKA H €To
MT'HOBEHHYIO CKOPOCTD Tepel YIapoM O IHJIUHAD;
— H3MepATH YCKOpPeHHe CBODOJHOTo maJeHus;

— TOpPeACTABIATHL PE3YyJILTATHI H3MEPEHHI U BEIYHC-
JleHWH B BHJe TA0IUL U rpa)uKOB;

— paboTaThk B rpynmne

MexaHuyeckue KonebaHusa u BonHbl. 3BYK (12 4)
ITpumepr! kKonebaTensHOro ABUkeHUA. O6miue
uepTHI pa3Ho0Opa3HEIX KonebaHWi. [[nHAMHUKA
KoJebaHWH rOpPH30HTAJIBHOIO NIPYXHUHHOTO MaATHH-
ka. CerobogHble KonebaHus, KoJeDaTeILHBEIE CHCTE-
MBI, MaATHUK. BeITMYWHEI, XapaKTepHU3yIolHe
KoJebaTeNbHOE NBHIKEHHe: aMILIuTyJa, Ieproj,
yacToTra, (pasa KosebaHHuil. 3aBUCUMOCTE MMepHOIa

— OmpenenaTts KojebaTelbHOE IBHKEHHWE MO eTo
TpPHIHAKAM;

— TPHBOJHUTL NPUMEPHI KONe0AHWH, TONe3HEBIX

¥ BpeJHBIX NPOABJIEHUI pe3oHaHca U IYTH ycTpa-
HeHUA IIOCJeIHUX, HCTOUHHKOB 3BYKA;

— ONHCHIBATE JUHAMHWKY CBODOIHEIX KoNebaHMIT
OPYXHUHHOTO H MaTeMaTHIeCcKOoTo MAaATHHKOB,
MexaHH3M 00pa30oBaHHUA BOJIH;
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H 9acTOTEI MAaATHHKA OT AJHHEL ero HUTH. [apmo-
HUYecKue KonebaHua.

ITperpamenne MeXaHHYeCKOI 5HePruH KolebaTels-
HOI CHCTeMEI BO BHYTPEHHIOK. 3aTyXawIllHe KoJe-
6anuAa. Beiny:xaeHHbIe KonebaEua. YacToTa ycTaHO-
BHBIIIUXCA BEIHYXJEHHBIX KonebaHuH. YciaoBua
HaCTYIJIeHHA H (PHU3HYeCKadA CYIIHOCTEL ABIeHHA
pe30oHaHCA. Y4eT pe30oHaHca B IPaKTHKe.
MexaHN3M pacnpocTpaHeHUA YIPYTHX KoJaebDaHWI.
Mexanuueckne BONHEL. IlonepedyHble ¥ TPOJOJIBLHEIE
YIpYTHe BOJHBI B TBEDJABIX, JKHAKHX H razoobpas-
HEIX cpeflax. XapaKTepHCTHKH BOJH: CKOPOCTE,
LNHHA BOJHEI, 4aCcTOTa, Iepuo] Konebannii. Ceasb
MeKAy 5THMH BeJIHUHHaAMHU. MCTOYHUKH 3ByKa —
Tesa, Koxebmwoniuecs ¢ gactoror 16 I'm — 20 xl'm.
VaeTpasByk U HHQPA3BYK. JX0JIOKAHA. 3aBACH-
MOCTB BBICOTHI 3BYKa OT 9acTOThI, & TPOMKOCTH
8BYKA — OT aMILTUTYABI KOJIeDaHHHA W HEKOTOPBIX
Ipyrux npuuunH. TemOp 3eyka. Harnuwme cpensr —
HeoOXOoJUMOe yCIOBHEe PACcIpPOCTPaHeHHdA 3BYKAa.
CrkopocTs 3ByKa B pa3IMUHEIX cpepax. OTpaskeHne
3BYKAa. JX0. 3BYKOBOI pe30oHAaHC.

HKonmpoavnaa paboma
mo reme «MexaHWYecKHe KoJeOaHHA M BOJHEL.
3BYE».

— B3amHCHIBATEL (DOPMYJY B3aUMOCBA3H NepUoIa

M YaCTOTHI KoJleDaHWH; B3aUMOCBASH BeJUYHH,
XApPAKTEPUIYIOIINUX YIPYTHEe BOJIHEI;

— 00BACHATE: IPUYHHY 3aTYXaHUA CEOOOOHBIX
KoJNebaHWI; B UEeM 3aKJIIUYAETCH ABJIEHUE Pe30HaH-
ca; HaburonaeMEIll OOEIT IO BO3OY K IeHUIO Koyeba-
HUI OJHOI0 KaMepToHA 3BYKOM, HCIYCKAaeMBIM
APYTUM KaMePTOHOM TAKOH JKe YaCTOThI; MOYeMY

B razax CKOPOCTE 3BYKA BO3PACTAET C IOBEINIEHWEM
TEeMIEepATYDHL;

— HA3BIBATh: VCJIOBHE CYIIECTBOBAHUA He3aTyXa-
IOMUX KoJIeDaHWH; (U3uUecKre BeITUYHHEI, XapaK-
TepPHU3VIOIIHe YIPYrie BOJHEL; JUATIA30H YACTOT
3BYKOBBIX BOJIH;

— pasIMYATEL MONEePEeYHEIe U IPOJOJILHEIE BOJIHEI;
— IPHBOAUTEL OOOCHOBAHHUA TOTO, UTO 3BYK ABJIAET-
CA MIPOJ0JIBHON BOJIHOM;

— BBIJBUTATH THIIOTE3bI: OTHOCUTEJBHO 3aBUCHMO-
CTH BEICOTEI TOHA OT YaCTOTEI, 4 TDOMKOCTH — OT
AMILIUTYAE] KoJleGaHuii HCTOUHUKA 3BYKAa; O 3aBH-
CHMOCTH CKOPOCTH 3BYKA OT CBOICTB CPeJbl U OT ee
TeMIepATYDHL;

— NpPHUMEHATH 3HAHUA K pPellleHUI0 3a/iad;

— IPOBOAUTH SKCIEPUMEHTAILHOE HCCIELOBAHUE
3aBHCHMOCTH NepHoia KoneGaHui NPy HHHHOTO
MaATHHKA OT M U k;

Jlabopamophnas paboma

3. HcenenoraHue 3aBUCUMOCTH MEPUOA U YACTOTEHI
CBODOMHBIX KoJIeDAHWI MAATHHUKA OT JJIHHEI €r0
HHUTH.

Temwvr npoexmos

«OmnpeneneHne KavecTBEHHOH 3aBUCUMOCTH TTepHOJA
KO0JIe0AaHWI NPYXUHHOTO MAaATHUKA OT MACCHI Tpyaa
¥ JKeCTKOCTH IPYXKWHEI», « OnpeneieHue KauecTBeH-
HOH 3aBHCHMOCTH IepHoja Kojie0aHHH HATAHOTO
(MaTeMaTHYeCKOro) MAagATHHKA OT BeJIHYHHEI YyCKOpe-
HuA cBOOOLHOTO NajleHuA», «YJALTPa3ByYK U HH(]ppAa-
3BYK B OpUPOJe, TEXHHKE H MeJUIITHE»

— HU3MepATH JKeCTKOCTE IPYIKHHEI;

— TIPOBOAUTL HCCIEIOBAHHA 3aBUCHMOCTH MepUOIa
(2acToThl) KONebDaHWIl MAATHHUKA OT JNJIHHEI €T0 HUTH;
— IpeacTABIATE Pe3yJILTATEl H3MepeHHH W BEIUHUC-
JIeHHWH B BHJe TabIHIL;

— paboraTs B rpynnoe;

— CAYIIATH OTUET O Pe3YAbTATAX BBITOTHEHUA
sanaHnA-IpoeKTa «OmpemeneHne KadyecTBEHHOIT
3ABHCHMOCTH [TepUoJia KoJIeGaHWH MATeMaTHUYECKOTO
MAATHHKA OT YCKOPEHHA cBOOOJHOTO NANeHUA»;

— CIYIIATHL AOKJAJ «YIBTPA3BYK U HH(PPA3BYK

B IpUpOJe, TeXHHKEe U MeJUIIUHE», 3aJaBaTh BOIIPO-
CHI I IPUHHUMATE YUaCTHE B OOCYIKIEHHHA TEMEI

InekrpomarHutHoe none (16 u)

Herounnku marauTHoro nond. 'mnoreza Amnepa.
T'paduueckoe nzobparkeErne MATHATHOTO IIOJA.
JIHEVMH HeOJHOPOAHOTO ¥ ONHOPOLHOI'O MATHHUTHOTO
nond. CeA3L HANpaBIeHUA JUHANH MATHUTHOTO MOJIA
TOKA ¢ HAIPABIEHWEM TOKa B ONpoBoAHUKe. [Iparuio
oypapunka. ITpaBuno npaegoii pyKH AJIA cOJeHOHAA.
JeficTBHe MArHUTHOTO TOJIA HA MPOBOSHHUEK C TOKOM
W HA JBIDKYINYIOCHA 3apAMXeHHYI0 yactuny. [IpaBuno
Jepoil pyku. UEAYKOHA MarauTHOoro noiada. Monyiae
BEKTOpa MATHUTHOH MHAYKNWU. JIHHHKA MarHUTHOM
WHAYKIWUA. 3aBUCHMOCTE MATHHTHOT'O IOTOKA,

I POHU3BLIBAKIIETO [LJI0M[AlL KOHTYPAa, OT ILI0Ia-
I¥ KOHTYpA, OPUEHTAIIHA ILTOCKOCTH KOHTYpA II0
OTHOIIEHHWIO K JIWHUAM MATHUTHONH WHAVKIIUHA H OT

— enaTs BEIBOAEI O 3aMKHYTOCTH MATHUTHBIX
NUHHHE A 00 ocnablieHUH NOJA C YIaleHUueM oT
TPOBOAHUKOB ¢ TOKOM;

— HaOII0aTh U ONUCHIBATEL ONEBITEI, HOATBEPIKIA-
I0IUe MMOABJeHNUE 3JIEeKTPUYECKOTO TOJIA IPHA U3Me-
HEHWH MATHHTHOIO IIOJIfA, H JeJIaTh BEIBOJbL;

— mabaogaTh: B3auMoJelicTBHEe ATIOMAHNEBEIX
KOJIeI] ¢ MATHUTOM, ABJIeHHUEe CAMOMHIYKIIHH; OIIBIT
IO U3IYYEeHHUI0 U IPHEMY 3JIEKTPOMATHHTHEIX BOJIH;
ceoOOnHEIE 3JIeKTPOMATHUTHEIE KOJIe0aHHA B KoJle-
faTelbHOM KOHTYpe; PasioiKeHUe BeJloro cBeTa

B CIIEKTP IPH eT0 NPOXO0IKAeHWH CKBO3b IIPH3MY

¥ noJayueHue 6eloro CBeTa MYTEeM CJIOXKeHHA CIIeKT-
PATBHEIX IIBETOB C IIOMONILI0 JTWH3EI; CILIONIHON

U nTuHeilUaThIe CIEeKTPEl UCITYCKAHNA;
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MOJYJIA BEKTOPA MArHUTHOH WHIYKIHH MATHUTHOTO
IIOJIA.

OnwiTel @apanesa. [IpuunHa BOBHUKHOBEHUA HHAVK-
muoHHOrOo ToKa. OnpejiesleHne ABIEHHA 3J€KTPO-
MarHHUTHOH WHAYKIHH. TeXxHWYeCKOe NpUMeHeHHe
ABJIeHNA. BO3HUKHOBeHHEe HHAYKIMOHHOIO TOKA

B AJIIOMHHHEBOM KOJIBIIE IPH M3MEHEHHH IPOXOMIA-
Iero CKBO3b KOJIBII0 MarHHTHOTO NoTokKa. Onpefe-
JIeHWe HaIpaBJIeHnd WHIYKIUOHHOTO ToKa. ITpaBu-
no Jlegna. flBnernsa caMOMEAYKIHH. WHAYKTHE-
HOCTb. JHEPrHA MarHUTHOI'O NOJA TOKA.
IlepeMeHHEIH 2/IeKTPUUECKHI TOK. JIIeKTPpOMeXaHHU-
UecKHUH WHAVKIIMOHHBIN reHepaTop (kKak npumep —
raaporeseparop). Ilorepn srepruu B JIJII, cooco-
OBl yMeHBIIIeHUA MOoTephk. Haznauenue, yeTpoiicTBO
H OPHHIWAN AefcTBUA TpaHc(opMaTopa, ero npume-
HeHHe IIPH Ilepejade dJIeKTPO3HEPIHH.
DJIeKTPOMATHUTHOE I0JIe, er0 UCTOYHHK. Pasimune
MeKJY BHXPEBBIM 3JIEKTPHUYECKHM W 3JIeKTPOCTATH-
YecKHM MOJAMH,. JJIeKTPOMArHUTHEIE BOJIHEL:
CKOPOCTH, IONEPEYHOCTh, JAJIHHA BOJIHEI, IPUYAHA
BO3HHKHOBEHHUA BOJH. IlolyueHne U perucrpanus
BJIEKTPOMATHUTHEIX BOJNH. BEICOKOYacTOTHEIE
BJIEKTPOMAaTHUTHEIE KOJIeDaHNUA W BOJIHEI — Heo0Xo-
JHMBIe CpeJCTBa AJIA OCYIecTBIeHHA paJAOCBA3H.

— (opMyNIHPOBATE IPABKUJIO IPABOM PYKH JJIA
coJleHOHMa, IpaBuio Oypapumka, npaemuio JleHna;
— OIpeleJATh HAIPaABIeHUEe 3JIeKTPUUECKOT0 TOKAa
B IPOBOAHWKAX W HATIPABJIEHHE JIMHWI MATHHTHOTO
NOoJNA; HATIPABJIeHWE CHIEBI, NeHCTBYIONIIEH Ha 3IeK-
TPUYeCKHH 3apAf, JBHIKYIIHNCA B MATHUTHOM IIOJe,
3HAK 3apAja U HAPABJIeHUE IBUIKEHUA YACTHUIIE;
— BaNHUCHIBATEL (DOPMYJIY B3aHMOCBA3ZH MOAYJIA
BEeKTOpA MATHUTHOH MHAYKIHWH MATHUTHOTrO NOJIA

c MoxyyaeM cunbl F, neficTByolleil Ha IPOBOJHUK
ONWHONI [, pacrooXeHHbIH IIepIIeHAUKYJIAPHO
JUHUAM MATHUTHOH WHAVKIWH, U cUI0H Toka ]

B IIPOBOJHUKE;

— ONHUCEIBATEH 3aBHCUMOCTE MATHHUTHOT'O IOTOKA OT
UHIYKIIWHE MATHUTHOTO TI0JIA, TPOHUIEIBAIONIETO
IJIOIMAAEL KOHTYPAa, U OT €70 OPUEeHTAIIMH 10 OTHO-
IIeHHUI0 K TMHUAM MATHATHOH HHAYKOWN; PA3NHIUA
MeX]IY BUXPEBLIM 3JIeKTPUUYeCKHM U 3JIeKTPOCTATH-
UeCKHUM IOJIAMUT;

— IPUMeHATH OPaBHJI0 OYpaBUYHKA, IPABUJIO JIEBOH
pyku; npaBuio JleHIla U TpaBUIO IPABOH PYKH AJA
onpefeneHUA HANPABIEHUA UHIYVKIUOHHOTO TOKA;
— PpAaccKasbpIBATE 00 yeTpoHcTBe W NPHHIUIE JeHcT-
BHA TeHEPATOpPA IEPEMeHHOT0 TOKA; 0 HA3HAYEeHHH,
YCTPONCTBE U MPUHIHIE JelicTBUA TpaHc(opMaTopa

KomnebaTensHBIH KOHTYD, IOJIYUIEHHE 3JTeKTPOMAr-
HUTHBIX KoJleDaHuil. @opmyna TomcoHa. Brnok-cxe-
Ma Iepefalolero U IpueMHOr0 YCTPOHCTB AJIA
OCYIecTBIeHUA PAJUOCBA3H. AMIIUTYIHAA MOIY-
JNANUA U JeTeKTUPOBAHWE BEICOKOYACTOTHEIX KOJIe-
baHnii.

HaTephepernusa u qudparnusa ceera. CBeT Kak
YaCTHEIN cayJyali aJIeKTPOMArHUTHEIX BOJH. [{uana-
30H BHAMMOTO H3JIYUYeHUA Ha NIKaJe 3JeKTPoMAar-
HUTHEIX BOJNH. YacTHIIEI 3JIeKTPOMATHUTHOTO M3JIy-
gyeHHUA — (poTOHEI (KBAHTEI). SIBNeHNe AucIepcHn.
Paznoxenue desnoro ceera B ciekTp. Ilonyuenue
Genoro ceeTa IyTeM CIOMKEHHA CHEeKTPAIbHEIX
neetoB. [[Bera Ten. HagHaueHue U yCTPOHCTBO
cuekTporpada U cueKTpockona. THOEI ONTHUECKUX
crekTpoB. CIonTHOM U NTUHeHYaThle CIIEKTPHI,
VCJIOBUA UX ToiNydeHUA. CIeKTpHl HCIIYCKAHUA

u nornomeHuda. CnexmpanvHbill anaaul. 3aK0oH
Kupxroga. ATOMBEI — UCTOUYHHKHA U3JIYyUeHHA

U HOoriomieHudA cBeTa. ODbACHEHUe U3NYUeHHA

U [OTJIONIeHUA CBeTa ATOMAaMH U IIPOUCXOKIEeHAA
NMWHeHYATHIX CIEKTPOR HAa OCHOBE IIOCTYJIATOB
Bopa.

Jla6opamophbie pabombt

4. MzyueHne ABJIEHUA 3JIEKTPOMATHUTHON UHIVK-
IHH.

5. HabmrogeHEne COJIONTHOTO U JIMHEHYATHIX CIIEKT-
POB HCIIYCKaHHUA.

¥ eT0 MPUMEeHEeHWH; O IPUHITUNAX PAJHOCBA3HA U TeJe-
BHIEHUA;

— HAa3BIBATH CIIOCOOBI YMEHBINIEHHUSA MOTEPD 3JeK-
TPO3HEPTHH NPH Iepefiade ee Ha BONBINHE PACCTOA-
HUA, pA3JTHYHBIE THATA30HEI 3JIEKTPOMATHUTHBIX
BOJIH, YCJIOBUA 00pasoBaHUA CILJIOIIHBIX U JHUHEHUa-
TBEIX CIIEKTPOB MCIIYCKAHUWA;

— OOBACHATHL UBJIYUEHHE W MOTJIOIeHe CBEeTa
ATOMaMH U IPOUCXOMK/[eHHE JINHeHUYATHIX CIEKTPOB
Ha OoCcHOBe mocTynaToeB Bopa;

— OPOBOAHTH HCCIEAOBATENLCKUI SKCIEPUMEHT 110
M3YUEHUI ABJICHUA 3MeKTPOMATHUTHON UHAYKIIWH;
— AHAJIMZUPOBATH PEe3YJIETATEL 9KCIEPHMEHTa

W JIeJaTh BHEIBOJEI;

— paboTaTh B rpynne;

— CJIYIIaTh JOKJaAsl « PagBuTHe cpeicTB B CIIOCO-
0oB mepegauyn WHOOPMANHH HA JaleKue PACCTOAHUSA
C IPeBHUX BpeMeH W 10 HAIIWX AHel», «Meron
CIIeKTPAJIEHOrO AHAJIA3A W er0 IpUMeHeHHe B HAYKe
W TeXHHAKE»
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Pabouas nporpamma 9 kiace

OcHoBHOE coaepxaHue

OcHOBHble BUALI Y4eBHON AeATEeNbHOCTH

TemuL npoexmos

«Paszsutue cpefacTe u cnocoboB nepenaun wHGOpP-
MANUHW Ha JaJeKHe PDACCTOAHHUA ¢ IPDEBHUX BpEMeH
U 10 HAIIHUX AHel», «MeToJ ceKTpaJibHOrO aHATH-
3a W eT0 TPUMeHeHHe B HayKe W TeXHUKE»

CrpoeHue atoma U atomHoro agpa (11 u)

Crno:KHEBIH cocTaR paJHOAKTHBHOTO U3IV4YeHHA, O-,
B- 1 y-uactTuusi. Mogens aroma Tomcora. OneITE
Peseptopna o pacceanuto o-uactui,. IlnanerapHas
MoJenb aroMa. IlpeBpamnieHns Azep IpH paJgHuoaK-
TUBHOM pachaje HA IPUMepe ¢-pacnaga pagud.
OGozHaueHHe Afep XHUMHUECKHX 31eMeHTOB. Macco-
BO€ W 3apANOBOE YHCIA. 3AKOH COXPAHEHHA Macco-
BOT'O YHCJA U 3apAfa IPH PAJHOAKTHBHEIX IIPDEEpa-
meHuAX. HazHaueHWe, YCTPOMCTBO H TPUHIIAT
nelicTBHUA cueTunKa leiirepa 1 kamepsl BuikcoHa.
BribuBanme ¢-uacTHIAMH IIPOTOHOR U3 AJep aToMa
asora. Habmionenune doTorpaduit o6pasoBaBmuxca
B KaMepe BHIbcoHA TPeKOB YACTHI, YIACTBOBAB-
mWX B AlepHOHA peakmuu. OTKpEITHE W cBOICTBA
HellTpoHA. [IpoTOHHO-HEHTPOHHAA MOJIeNIb A1pa.
duzuuecKwil CMBICT MACCOBOTO W 3aPAJOBOI0 YHCEI.
OcobeHHOCTH ANEPHBIX cWJ. 30TOMEI.

— OnuceieaTe: onwITE Pezepdopna no obHapy:xe-
HHIO CI0:XHOT0 COCTABA PAaJUOAKTHBHOTO HBIIYIeHHA
¥ II0 HCCIEJOBAHUIO C IOMOIIBIK PACCEAHUA O-UAC-
THI, CTPOEHHUA aToMa; poliecc AeJIeHHA Apa aToMa
ypaHa;

— 00BACHATH CYTH 32aKOHOB COXPAHEHUA MaCCOBO-
ro UHclA U 3apAja IPH PaJHOAKTHBHEIX IIpeBpalle-
HHUAX;

— 00BACHATEL (PHU3MYECKHUH CMEICJ IOHATHI: 3Hep-
TUA CBA3U, JedeKT Macc, [[eNHAA PeaKIudA, KPHTH-
Jeckasa Macca;

— IOPHMEHATHL 3aKOHEI COXPAHEHWA MAaCCOBOTO
Yucila U 3apAfa OpH 3alHUCcH YPABHeHUH ANepHBIX
pPeakKmnuii;

— HA3EIBATH YCJIOBHUA NPOTEKAHUA YIPABIAEMOHR
IeNHOH peaKIUH, IPDeHMYIIeCTBA U HEJOCTATKH
ASC mepen IpyruMu BUJAMH 3JIeKTPOCTAHIIHWI,
VCIOBHUA NPOTEeKAHUA TePMOAEDHOH peaKIHu;

JHeprusda cBA3u. BEYTpeHHAA 5HEPTHA ATOMHEIX
Anep. BzaaumocBA3s Macchl H 3Hepruu. [ledeKT mMace.
BrieleHHe WIIH NOTJIONIEHWe 3HEPTHH B ANePHBIX
peaknuax. Mogens npoliecca AeleHUdA A1pa ypaHa.
BrileleHHe sHepPruH. YCJIOBHAA NPOTeKaHUA yOpaB-
nAeMOH IeTHOH peaknuu. KpuTuueckas macca.
HazsadeHuWe, yCTPOHCTBO, IPDUHIHUI AelicTBUA
ANePHOTO PEAKTOPA HA MeJJIeHHBIX HEeHTPOHAX.
ITpeobpazoBaHWe 3HEPTUH ANEP B 3MeKTPUUYECKYIO
sHepru. IIpeumymectea 1 Hegocratku AIJC mepen
APYTUMH BUJIAMH 3JeKTPOCTAHITWH.

Buonoruueckoe geiicTeue paguannn. PuzHdecKue
BeJIMYWHEI: TOTJIOINEHHAA J103a U3JIyUeHud, Koadhu-
OHUeHT KauyecTBa, SDKBHBAJIEHTHAA Joza. Bauanue
PAIHOAKTHEHLIX M3JIVUIeHHH Ha JKHUBLIe OPraHH3MEL.
ITepnon nmonypacnaga pagHOaKTHBHEIX BeIIeCTE.
3aK0H paauoaKkTHBHOro pacnaga. Cnocolnl 3aliuThL
OT pajHaliu. YCIOBHUA NPOTEKAHUA U NIPHMEDEI
TepMOANEPHLIX peaknuil. Brigenerne sHepruu

U NepCHeKTHUBLI ee UCH0Jb30BaHUA. McTOUHUKHA
sHepruu ColHIAa U 3Be3[.

KRonmpoasvnaa paboma
no teme «CTpoeHHe aToMa W aTOMHOTO Afpa.
Hcnons3oBaHWe SHEPTUH aTOMHEIX Aflep».

Jla6opamopHbie pabombt
6. VMizaMepeHHe ecTeCTBEHHOTO paJHallMOHHOTrO (poHA
03N METPOM.

— HAa3BIBATHL (hHU3HYeCKHEe BeIUYHHEI: TTOTJIOIIEH-
HadA [03a U3NyUYeHHUsA, KO3(MPUIHeHT KadecTEa,
SKBHBaJIeHTHAadA 034, IepHOJ ToJypacnajaa;

— paccKa3LIBaThL 0 HA3HAUEHUH AJEPHOTO peaKTopa
Ha MeJJIeHHBIX HEHTpOHAX, ero ycTpoiicTBe U IpUH-
IHIIe OelicTBUA;

— OPUBOJUTEL NPUMEpPEl TEPMOALEPHEIX DEAKITUI;
— OPUMeHATH 3HAHWUA K PellleHWI0 3aJad;

— HM3MepATH MOIIHOCTE N03EI pAIUAIIMOHHOTO0 (hOoHA
JTO3UMETPOM;

— CPaABHHUBATH IOJYYEHHBIN PE3yILTAT ¢ HAWOOIb-
UM JONYCTUMEIM JIIA YeJIOBeKa 3HAUEHUEM;

— CTPOHUTH rpa)MK 3aBUCHMOCTH MOIHOCTH JJO3EI
H3IyUYeHHUA IPOAVKTOB paclaja pajoHa OT BEpeMeHH;
— OIEHHEBATE 0 rpadHKy IepHok HoJaypacrnana
IPOAVKTOE pacnaja pajoHa;

— IpPeACTABNATE Pe3yJILTATLE] H3AMepeHHH B BHAe
TaOIHIL;

— paboTaTs B Irpynne;

— caymaTts AokJaan « HeraTHBHOe Bo3geHcTBHE
paguanyy Ha KHUBbIe OPraHU3MEI U cnocoOBI 3a1u-
ThI OT HEe»
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Pabouas nporpamma 9 kiace

OcHoBHOE copepxaHue

OcHOBHBIE BUALI Y4eOHOH AeATeNLHOCTH

7. HaydyeHHUe OelleHUA Apa aToMa ypaHa mo ¢GoTo-
rpathHu TpeKOB.

8. MayueHHe TPeKOB 3apAKeHHBIX YACTHIL IO ['OTO-
BEIM (hoTorpadguamM (BEINOIHAETCA LOMAa).

Tema npoexma

«HeraTupHOe BO3/elicTBHEe paguanWH (HOHH3UPY-
HINHX H3JTyYeHHI) Ha KUBbIe OPraHU3MEI H CIIOCO-
OBI 3AIIUTHI OT HEe»

CrpoeHue u 3sonoymna BecenenHon (5 u)

Cocrae Congeunoll cucTeMmbl: CoJHIIE, BOCEMb
OoMBIMINX MIAHET (IIeCcTh U3 KOTOPEIX MMEIOT CIIYT-
HUKH), TATH [IJIAHET-KAPJIUKOB, ACTEPONALI, KOMe-
TBI, MeTeopHEIe Tena. @opmupoeaHrue ColHeUHOH
CHCTEeMEl. 3eMJIA U NJIAHEeTHl 3¢ MHOH I'pPYINILL.
O6miHOCTE XapaKTePHUCTHK IIJIaHEeT 3eMHOI IPYINIEL.
ITnaperel-ruragTel. COYTHEKHE U KOJIBILA IIJIAHET-
TUTAHTOB.

Manzie Tenra ConHeUHOI CHCTEMEL: ACTEPOHIEL,
KOMeTEI, MeTeopHEIe Tena. O6pasoBaHNe XBOCTOR
koMmeT. PaguasT. Mereopur. Boang. ConHne u 3Be3-
IBI: cIoucTad (30HHAA) CTPYKTYPa, MAaTHUTHOE IIOJIE.
Hcrounuk sHepruu ConHIA W 3Be3]] — TeILIO,
BBEIJeJIIeMOe IIPH IIPOTeKAHUH B HX HeIpax TepMo-
AnepHBLIX peaknuii. Craguu spomtonuyd CoaHIA.

— Habnonate cnaigel ninu ororpadpuu HebecHBIX
0D BLEKTOR;

— HAa3BIBATh I'PYNONOEI 00BeKTOR, BXoxamux B Coi-
HEYHYIO CUCTEMY; IPUYHHEI 00pA30BAHUA NATEH

ua CoaHne;

— TIPUBOAWUTH NIPHMeDH] H3MeHEeHHA BHJA 3BE3THOTO
Heba B TeueHUE CYTOK;

— CPaBHHBATH ILJIAHETHI 3eMHOH I'DYIILI; ILJIaHe-
THI-TUTAHTHI;

— aHaTM3upoOBaTE doTorpaduu UM cIaiJel miia-
HeT, (hoTorpaduu coMHEYHOH KOpPOHBLI U 0OpasoBa-
HUH B Heii;

— onuckeBaThE oTorpaduu Mansix Ten CorHedHOH
CHCTeMEbI; TPH MOJeJI HecTalloHapHoH BecenenHoi,
npeIioeHHBIe @PHIMAHOM;

TanaxTukn. Meraranaktuka. Tpyu Bo3MOKHEIE
MOJIeJTH HecTalHOHapHOI1 BecelleHHOM, ITpeaIoKeH-
Hile A. A. @puamaHoM. JKCIEPHMEHTAIBEHOE
noxareep:kaeHne Xabosom pacmupenusa BeelleEHOM.
3axoH Xab0ma.

Tembr npoexmos
«EcTecTBeHHEIE CIYTHUKY ILIAHET 3€MHOH I'DYIIIEI»,
«EcTecTBeHHEIE CIYTHUKY ILIAHET-TUTAHTOR»

— 00BACHATE (DH3HYECKHE IIPOIEeCCh]l, IIPOUCXONA-
mue B Heppax CoJsHIIA U 3Be3[; B YeM TPOABIAETCH
HeCcTallHOHAPHOCTE BeelleHHOM

— B3aNHCLIBATE 3aK0H Xabbmna;

— JIEMOHCTPUPOBATH IPEe3eHTAIINH, YIACTBOBATH

B 00CYIXJeHUH Npe3eHTallui

NosTopenue (3 u)
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