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MoscHuTensbHan 3anucka

Pabouas nporpaMma BHeypoYHOI [eaTeNbHOCTU MO «3a cTpaHuuaMu yyebHuka» ans obyuatowmxcs 7-9 knaccos
pa3spaboTaHa Ha OCHOBe CnefyLWUX AOKYMEHTOB:

1. ®epepanbHoro 3akoHa ot 29 pekabpsa 2012 r N2273-03 «06 obpa3osaHuu B POx;

2. ®epaepanbHOro rocyaapcTBEHHOro 06pa3oBaTeNnbHOro CTaHAapTa OCHOBHOIO 0bLero o6pa3oBaHus
(yrBepxaéHoro npukasoM MuHucTepctea obpazosaqua u Hayku PO ot 17 aekabps 2012 r N21897);

3. ®epnepanbHoro MocyaapcTBeHHOTO 06pa3oBaTeNbHOMO CTaHAapTa OCHOBHOMO 06iwero o6pasoBaxua (ProcC
000, M.: «lMpocsewenunex, 2012 rop);

4. [pumMepHo#i NporpaMMbi OCHOBHOTO 06Lero 06pa3osaHu1s No PU3MKe;

5. Mporpammel ocHoBHoOro obuero o6paszosanua. Ousmka. 7-9 knaccol. AsTopbi: (A.B.NEpbILKKUH,
H.®.®unonosuy, E.M.M'ytHuk (M.:Apoda, 2014), c. 4 - 91.

Mporpamma cocTagneHa Ha ocHose PyHAAMEHTaNbHOTO AApa coaepxanua obuwero obpasosanus / Poc. akag,. Hayk,
Poc. akan. o6pasoBanus; noa pes. B.B.Koznosa, AM.Kongakosa (M.TlpocselyeHue, 2011) n TpeboBaHui K
pesynbTataM obyyeHus, npeacraeneHHbix 8 CTaHaapTe 0CHOBHOMO 06wero 06pasoBaHus.

lMporpamma paccuutaHa Ha 3 rofa obydeHus (105 4acos), KONMYECTBO YacoB B HEAEIO - 1, KOMYECTBO YacoB B rog,
- 35.

AKmyansHOCMb NpOrpamMMbl OMpeAeNeHa TeM, YTO BHEYPOUHas AeATeNbHOCTb 0BYYaloWmMxcs B 061acTH eCTECTBEHHBIX
Hayk B 7-9 knaccax aensetca Haubonee 61aronpusTHLIM 3TanoM ANs GOPMUPOBAHMA MHCTPYMEHTANbHBIX
(onepaumoHanbHbIX) TMYHOCTHBIX PECYPCOB; MOKET CTaTh KNIOYEBBIM MNALAPMOM BCETO LWIKOBHOMO
ecTecTBeHHOHay4HOro 0bpa3oBanusa Ana GOPMUPOBAHUR NMUHOCTHBIX, METANPEAMETHbIX M NPeAMETHbIX
06pa3soBaTeNbHbIX Pe3yNbTaToB, 0CBaMBAaEMbIX 0Byuaoumummca Ha 6ase OAHOTO MM HECKONBKUX YUeBHbIX
npeAmMeToB, cnocoboB AeATENLHOCTU, NPUMEHAEMbIX KaK B PaMKax BOCNUTaTeNbHO-06pasosaTeIbHOTO npoLecca,
TaK

BHeypouHas AeaTenbHOCTb ABNAETCA COCTABHOM HacTbio yueBHO-BOCNUTATE/IbHOTO NPOLLECCa U OAHOMN U3
$opm opraHuzaumm ceo60aHOTO BpemeHU yualmxca. OHa A3aeT BO3IMOXKHOCTb NPeAOCTaBAATL YHALLMMCA WIUPOKMiA
CMEeKTP 3HaHWH, HaNPaBNeHHbIX Ha Pa3BUTUE U BbisBIEHUE MHANBUAYAbHLIX OCOBEHHOCTEN pebeHKa. 3aHATuA B
cUCTeMe BHEYPOYHOM BOCNMTaTeNbHOM paboTbl MO  QU3MKE CNOCOBCTBYIOT pPasBUTUIO MHTEANEKTYaNbHOM
OAlapPEHHOCTU yYaLUMXCA, B3aUMOCBA3b U NPEEMCTBEHHOCTb 06Lero U AONOAHUTENLHOrO 06pasoBaHusA B WKOME U
BOCMUTaHMA B Cembe. [IPUMEHEHNE MFPOBON METOJMUKU W COBPEMEHHbIX TEXHONOTMI ANA PasBUTUA MHTENNEKTa
NO3BOMNT WKONbHMKAM CaMOCTOATENIbHO nonyuaTh 6onee rnyb6oKne 3HaHWA NO OTAENbHBIM, MHTEPECHBIM ANA HUX
TEMaMm, AEMOHCTPMPOBATL WX B WHTE/IEKTYa/IbHbIX COPEBHOBaHUAX. Mcronb3oBaHue 06OPYAOBaHMsA LiEHTpa
«Touka pocTa» Npu peanuaaumu BHEYPOUHOI JEATENbHOCTU NO3BOMAET CO3AATH YCAOBMS:

* ANA pacLIMPeHNs COAEPMKAHUA WKOJIBHOIO M3yueHUa GpU3nKY;

* ANA NOBbILIEHWA NO3HABATE/IbHON AKTUBHOCTM OBYUAIOWMXCA B ECTECTBEHHO-HAYHHOM 06aCTh;

® ANA pasBUTMA MYHOCTM pebeHka B npouecce obyueHus ¢uU3MKM, ero cnocoBHOCTel, dopmuposaHua u
YAOBNETBOPEHUA COLIMANLHO 3HAUMMbIX MHTEPECOB U NOTpPeBHOCTEl;

* A7 PaboTbl C 0AAPEHHBIMM WKOBHUKAMM, OPraHWU3aALMM UX PA3BUTHA B pasnunyHbix 0b6aacTax o6pas3osaTesibHoM,
TBOpYECKON AeATenbHOCTU. MpuMeHas Uudposbie nabopaTopun  BO BHEYPOYHOM AEATENLHOCTM. N0 GU3MKM,

yHateca CMOryT BbINOHUTL MHOXECTBO NabopaTopHbix PaboT M SKCNEPUMEHTOB U B peanbHbIX MU3HEeHHbIX
CUTYyaumsax.



e  pa3sBUTHE YMEHMA NNAHMPOBATb B NOBCEAHEBHOM XXU3HW CBOU AEUCTBMSA C npuMeHeHneM Noay4yeHHbIX
3HaHWI 3aKOHOB MEXaHUKH, ANEKTPOANHAMUKH, TEPMOLANHAMUKN U TENNIOBLIX ABIEHWI C LLeNiblo C6€p€)K€HMSI
340p0BbA,

e (OpMUpOBaHWE NPEACTaBAEHUH O 3HAYEHUM €CTECTBEHHBIX HAYK B PELUIEHUM COBPEMEHHBIX IKOMOMMYECKUX
npobneM, B TOM Y1Cne B NpefOTBPaLLEHMU TEXHOTEHHbIX U 3KONOMMUYECKUX KaTacTpod.

OcHoBHOe copepaHue Kypca 7 Knacc
, Beeaenue (2 u)
ArperaTHble cocTosiHus BelecTsa. Ia3bl. XXugkoctu. Teepabie Tena.
Xuaxoctu (14 v)

Boana - ocHoBa xu3Hu. HTepecHble dakTbl 0 Boge. M3yyernune cBoicTB BoAbl. 3aMep3aHue Bogpl. loBepXHOCTHOE
HaTsKeHue. AsneHue cmauneadug. Boga - pactBoputens. Oumctka soabl. KanuanapHtie sBneHus. [lagneHue
Xuakoctu. Apxumenosa cuna. [Nnasanue ten. MNnasaHue cynos. GOHTaHbL.

Masbl (12 v)

N

asbl. U3yyeHne cBoiicTB rasos. Bo3pyx. CeoiicTBa Bo3ayxa. M3MeHeHWe CBOMCTB 1303,uyxa Npu HarpeBaHuu.
B3sewwusaHue Bo3ayxa. NageHue Ten B Bo3ayxe. ATMocdepa. BansHue atMocdepsl Ha MUKPOKAUMAT 3eMnu.
O6pazoeaHue BeTpos. ATMochepHoe aaenenne, Mameperune atMocdepHoro aasneHus. BausHue atMocdepHoro
[asneHus Ha noroay v yenosexa. Bozgyxonnasanue.

Teepaple Tena (4 u)

Teepable Tena. CBoiCTBA TBEpAbIX TeN. M3mMepeHne obbeMa TBEPALIX Ten. BoipawmMsaHue KpUcTannos.

KanenaapHo-TeMaTuyeckoe n/iaHupoBaHue Kypca 7 Knacc

N2 sanaTus Jdarta HaumeHoBaHue pasgena, TeMbl

MnaH. | ®axT.

Beepetue (2 u)

i1 ArperaTtHble COCTOsSIHUS BellecTaa. [asbl.
XKupkoctu. Teepabie Tena.

2/2 Bblbop TeMbl npoekTa.

Xupkoctn (14 4)

3/1 Bona - ocHoBa xu3HU. VHTepecHble hakTbl O
Boze.

4/2 M3yyeHne CBOMCTB BOAbI.

5/3 3amep3aHune BOAbl ~ YHUKaNbHOE néneHme.

6/4 [oBepXHOCTHOE HaTSXKEHWE.

7/5 BneHue cMauuBaHms.

8/6 Boaa - pactsopuTens.

9/7 Ouuctka Boabl. MarotoeneHue punbrpa.




10/8 KanunnapHbie sBneHust.

11/9 [lasneHue XnoKoCTy.

12/10 Apxvumenosa cuna.

13/11 lMnasaHue Ten.

14/12 MnaBaHune cynos.

15/13 MoHTaHbL.

16/14 Ob6o6watoutee 3aHaTME NO TeMe «KnakocTu»
Fasel (12 u)

17/1 la3bl. M3yueHue CBOKCTB rasos.

18/2 Bozayx. CBoiicTBa BO34YXa.

19/3 M3MeHeHMe CBOWCTB BO3AyXa NpU HarpeBaHuu.

B3gelwunBaHue Bo3ayxa.

20/4 MapeHue Ten B BO3ayXe.

21/5 AtMocdepa. BamsHue atmocdepsbl Ha
MUKPOKAMMAT 3eMnu.

22/6 O6pazoBaHue BETPOB.

2377 AtMocdepHoe gasneHue. Bosgyx pabotaer.
24/8 N3MepeHue armochepHOro AaBaeHUA.

25/9 BnusHue armochepHoOro AaBNEHUA Ha NOTOAY.
26/10 BnusHue atMocdhepHOro faBneHuns Ha yenoseka.
27/11 BosgyxonnaBaHue, Bo3aylHble Wwapsl.

28/12 O6ob6warolee 3aHaTHe No Teme «[asbi»

Teepabie Tena (4 4)

29/1 Teepable Tena. CBOACTBa TBEPAbIX TEN.

30/2 U3mMepenue obbeMa TBepAbIX TeN NpaBuibHOMI
$hopmbl.

31/3 U3MepeHne o6beMa TBEpAbIX Te/l HeNpaBMNbHOM
¢opmMbl.

32/4 Kak BbIpacTUTb KpUCTan.

33-34 3aluTa RPOEKTOoB.

35 PesepsHoe 3aHsaTHE.

Tembt uccnepaoBatTensckuxX paboT no usmke Ans yyawmxes 7 Knacca
1. Apxumen — ApeBHerpeyeckuin y4eHbli.
2. lererpa o6 oTKpbITUM 3aKOHA Apxumeda.

3. NpuMeHeHue cunbt ApxuMena B TexXHUKe.



4, CBoiicTBa CoNEHOM BoAbL.

5. Kpyroeopot Boab B npupoge.

6. UccneposaHne MOPCKKX ry6uH.

7. KoHcTpyrpoBaHue $oHTaHa M AeMOHCTPauMs ero AeiCTBuS.
8. 3araaxy HEHbIOTOHOBCKOM XUAKOCTY.

9. 3aragxa BO3AYLIHOMO WAapUKa. -

10. MoneTbl BO3AYLWHBIX 3MEEB.

11. Kak npupyuutb BETEp.

12. ArmocdepHOe paeneHne — NOMOLWHUK YeNoBeKa.
" 13. BAaXHOCTb BO3AYXa M €€ BAMSHUE Ha YENOBEKa.
14. O30HOBbIE AbIPDI.

15. B3auMHbie npeBpalleHne XUAKOCTEH 1 ra3oB.
16. Mnasma - yeTBEPTOE COCTOSHME BELLECTRA.

17. Kpuctannbt u cnocobsl X BblpalmBaHus.

18. BeipawmBaHue KpUCTaANoOB MegHOro Kyrnopoca.
19. BulpawmBaHue KpuCTanios NOBAPEHHOM CONM.

20. U3rotosnenue pusnueckoro npubopa CBOMMU pykamu.

OcHoBHOe cofepxaHune Kypca 8 knacc
Tennosbie aenexuns (13 )

Temnepatypa. MaMepeHnue Temnepatypbl. TepMoMeTpbl. Buabl TepMoMeTpoB. McTopus cosaanus TeMnepaTtypHbiX
wkan. Tennosoe pacwmpenue Ten. Cnocobbl nepeaauu Tenna. Msonsums tenna. Tepmoc. Tennosbie CBOMCTBA BOAbI.
(a3oBble Nepexoabl: NNaBneHue, OTBEpAEBaHKe, NapoobpaszosaHue, KOHAEHCaUMS, cybnumauus, aecybnumaums.
BnaxHocTb Bo3ayxa. Cnocobbl uamMepeHus BNaXHOCTH Bo3ayxa. O6pa3osaniue ocankos. Tennosble ABneHUS B HaWeM
Aome. KINA rennosbix ycTaHOBOK. Buabl Tennosbix ABuratenei. Tennosble ABuratenu byayuiero.

SnexTpuueckue asnenns (12 v)

SneKTpu3aums Ten. InekTpocTatuieckoe BlauMopeiictene. Cratuyeckoe anexTpuuectso. Kcepokc. MCTouHMku Toka.
UcTopus co3aaHMsi MCTOYHMKOB TOKA. [anbBaHUYECKMWIi 3neMEHT. CTOpUS OTKPbITUS M YCTPOICTBO rasibBaHU4ECKOro
3/IEMEeHTa. JNeKTPOU3MepUTENbHble NpUBopsl. MpUHLMN AEHCTBUS 3NEKTPOUIMEPUTENbHBIX NPUBOPOB.
MonynpoBogHUKOBbIE NPUBOPLI. ABTOMaTUYECKME CUCTEMBI YNpaBneHus. ABTomaTtnueckue ocsetutenu. [letektop
MW, dnekTpoMobunb ~ anbtepHaTtuea [BC. SnekTpuyeckue aBneHus B atMochepe. BamsHue anektpuueckoro nons
HY XXUBblE OPTaHM3MBbl.

MarHuTHble sBreHus (3 u)
MarnuTbl. Kak u3rotaBausaloTcs marumuthl. MariutHoe none 3emnun. Komnac. MpuHumnn paboTbl komnaca.
CeetoBble aBneHus (5 4)

MUCTOYHKMKM CBETA: TEMNNOBbIE, NIOMUHECLEHTHbIE. ﬂpaKTquCKoe UCNoab3oBaHUE 3epKan. Mcnonb3oBaHue 3aKOHOB
pacnpoCcTpaHEHUA CBETA B TEXHUKE. BonokoHHas onTuka. 3p|4Teanb|e UANIO3UN. MMpa)KM.



KanenpapHo-Temaruueckoe njaHMpoBaHue Kypca 8 knacc

Ne 3aHsATUA Jara ) HauMeHoBaHue pasgena, TeMbl

MnaH. | dakr.

Tennosble anenns (13 )

1/1 TeMnepatypa. U3MepeHue TemnepaTypsl.
TepMoMeTpsl. Buabl TepMOMeTpOB.

2/2 UcTopus co3paHusg TeMnepaTypHbIX WKas.

3/3 TennoBoe pacwmpeHne Ten.

4/4 Cnocobbl nepeaauu Tenna.

5/5 U3onsauusa Tenna. Tepmoc.

6/6 TennoBble CBOWCTBa BOAI.

7/7 dazoBble nepexoabl: NNaBAeHUE, OTBEPAEBAHME,
napoobpa3oBaHue, KOHAEHCaUus, cybnumaums,
necybnumaums.

8/8 BnaxHocTb Bo3ayxa. Cnocobbl M3mepeHus

BNaXXHOCTU BO34yXa.

9/9 O6pazoBaHue 0CanKoB.
10/10 TennoBeble siBNEHMA B HALWEM AOMe.
11/11 KNJ Tennosblx yCTaHOBOK.
12/12 Buabl Tennosbix agsurateneii. Tennosble

Asuratenu 6yaywero.

13/13 O6o6watolee 3aHATUE MO TeMe «Tensosble
ABNEHUAY. -

dnekTpuueckue aeneHua (12 y)

14/1 JnexTpusauma Ten. IneKTpocTaTuyeckoe
B3anMMOAENCTBUE.

15/2 Cratuueckoe anekTpuuectso. Kcepokc.

16/3 UcTounmku Toka. UcTopus co3paHusa MCTOYHMKOB
TOKa.

17/4 FanbBaHUYeCKUiA aneMeHT. IcTopus OTKpbITUS U

yCTpOﬁCTBO ranbBaHUYECKOro 3ieMeHTa.

18/5 OnexkTpousMepuTenbHbie Npubopsl. MNpuUHLMN
AEACTBUS INEKTPOU3IMEPUTENBHBIX NPUBOPOB.

19/6 MonynpoBogHMKOBLIE NPUOOPSI.

20/7 ABTOMaTH4ECKME CUCTEMDI YNPAB/IEHUS.
ABTOMaTH4eCKME OCBETUTENMN.

21/8 HeTtekTop mxu.




22/9 dnextpoMobunb - ansTepHatuea ABC.

23/10 dnekTpu4eckue asneHus 8 atMocdepe.

24/11 BnusiHue 3neKTpUYeCKOro Nons HU Xueble
OpraHu3Mbl.

25/12 O6o6watouiee 3aHATUE N0 TEME «INEKTpUYECKMe
ABNEHUSY

MarHuTHble aBneHna (3 4)

26/1 MarduTbl. Kak U3rotaenueaoTca MarHuTbl.
27/2 MarHuutHoe none 3emau.
28/3 Komnac. MpuHuun paboTel KOMNaca.
CeeTtoBble ABneHus (5 4)
29/1 MCTouHMKK CBETA: TENNOBbLIE, NIOMUHECLEHTHbIE.
30/2 [pakTuyeckoe MCnonbL3oBaHue 3epkan.
31/3 Ucnonb3oBaHue 3aKOHOB PacnpocTpaHerus CBeTa
B TEXHUKE.
32/4 BonokoHHast onTuka.
33/5 3puTenbHble Unnauu. Mupaxu.
34-35 3almTa NpoeKTos.

TeMbl uccneposarenbckux pabor no dpusmke AN yyaumxces 8 Knacca

UHpopMaLMOHHbIE NPOEKTHI.

1.
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Tennosble ABNEHUS B MOEM JOME.

Kak »xuBble OpraHu3mMbl 3aLUMILAIOTCA OT X0s1043.

dkonoriyeckue npobneMbl, cBA3aHHbIe C paboTOIt TENNOBbIX ABUraTeENeMn.
(yTewecTBue no wKane TemMneparyp.

3HaﬁeHwe BNAAKHOCTM BO3AYXa B XMU3HK YesoBekKa.

Ipo3a u Monuus.

DNeKTpUYECTBO B XXMBbIX OpraHW3Max.

CraTnyeckoe aneKTpu4ecTBo.

McTopua namMnouek.

. [lpuMeHeHWe 3neKTpOMarHuToB.

. Uctopua komnaca.

. TpaHCNopT Ha MarHUTHOM NoAYyLLKe.

. Kak nonyuyaetca papyra.

. [na3 - ontuueckuit npubop. AedekTbt 3peHus.
. 3peHue HaCeKOMbIX.

. Vino3nm v napafokcbl 3peHus.




Tsopueckue npoexTbl.
1. W3sroroBneHue camoaenbHOro TepMoca.
KapTodenb KaK UCTOUHUK I3NEKTPUYECKONH SHEPrUM.

M3rotoBneHne Moaenu KBAPTUPHOM NPOBOAKM U OCBELLEHUS.

2
3
4. WsrotoeneHue kaMepbl-0bcKypa U UCCiefoBaHKe U306paXKEHUS C MOMOLLbLIO MOAESM.
5. WsrorosneHue nepuckona.

6. WasrotoBnexue Moaenu NpoekTopa.

7

U3rotoeneHue kanengockona. o

HayuHo-uccneposatenbckue NpPoeKTb.
1. WccnepoBaHue npouecca Bapku KYpUMHOTo situa.
2. WccnepoBaHue 3aBUCHMOCTH MIaBAeHMUS U OTBEpAEBaHMS WOKONAAa OT ero cocTasa.

3. Wcnonb3osaHue anektponpubopos B BbiTy U pacyeT CTOMMOCTU noTpebnenus anekTposHeprn. Cnocobbl
3KOHOMMWM 3NEKTPO3HEPTUW.

4. WccneposaHue BausHKA GOpPMbI, pa3Mepa U LBeTa 4aiiHMKa Ha CKOPOCTb OCTbIBAHWUSA BOAbI B HEM.

OcHoBHOe cofiepxaHue Kypca 9 Knacc
1. MexaHuueckue aeneHus (16 u)

AHTWUUHan MexaHuKa. M306peTeHus Jleonapao aa Buruu. Mameperne Gonblumx paccTosHUiA. TpUaHrynsauums.
CTaHOBNIEHME reOUEHTPUYECKON M re/IMOLEHTPUYECKON KapTuH Mupa. BpeMsa n kaneHaapb. oscHas cuctema cueta
BpeMeHu. Mcaak HbloToH ~ co3aaTtent KNaccMueckon MexaHuKu.

Mapapokcbl cBo60AHOro NaaeHus Ten. Yenoseyecknii OpraH1smM 1 HEBECOMOCTb. bannucTuyeckoe ABMKEHHE.
McTopus OTKPBITUS 3aKOHa BCEMUPHOTO TaroteHus. MC3. UcTopus 0CBOEHMS KOCMUYECKOro NPOCTPaHCTea.
PeaKTUBHOE ABWXEHWUE B NPUPOAE M TeXHMKE. DU3NKa 3EMNETPACEHMI W perucTpupylowas ux annaparypa. Kypbess
cnyxa. YnsTpassyk Ha ciyxbe uenoseka. BansHue My3blkM C 3BYKOB Ha OPraHu3M 4enioseka. Buabt LWyMOBOro
3arpA3HEHNS U UX BAMSIHWE HA XMBbLIE OPraHU3Mbl.

2. IneKTpoMarHuTHble sisneHuna (9 v)

OpraHnueckue MarHuTbl. MariuTHas pyaa. MardutHble xxmaxkocTu. UcTopus co3naHua 1 NpMMeHeHus
3IEKTPOMarHuTOB. dnekTpoMartuTbl [koseda MeHpu. MarHuTHoe none 3emnu. [ipeii MarHUTHbIX NONKOCOB.

" MarnutHble 6ypu. 3araaku Hukonsl Tecna. PassuTve paavocsssu. CoBpemMeHHble cpeactsa csasu. CotoBas cBA3b. B
MMpE MbIMbHbIX My3bipeii. MbinbHbIF cnekTp. [ucnepcus ceTa. 3aBMCMMOCTb OTPaXaTeslbHbIX CMOCOOHOCTEH
MaTepuana or ero useta. CBETOBONOKHO Ha ciyxbe y yenoseka. BamsiHne 3neKTpOMarHMTHOrO nons Ha pocT
pacTeHMiA U 300pPOBbE YENOBEKA.

3. KeaHToBbie sseneHus (8 4)

Pap,uau,uﬂ B XXM3HMU YenoBeka. buonoruueckoe ,D.eﬁCTBMe paguauun. anMEHEHMe pafnoaKTUBHbLIX U30TOMNOB.
ATOMHas sHepreTMKa: 3a ¥ NpoTue. YepHobbinb u Mykycuma. Bonbluoit AaporHbiit Konnaiaep. laepHoe opyxue.
MUctopusa cozaanus saepHoii 6om6bl. Cnocobbl yTUAM3aLMK AAEPHbBIX OTXOAO0B.



KanengapHo -TeMaTHyecKoe rniaHMpoBaH1e Kypca 9 knacc

N2 zaHaTus Hara HaumeHoBaHue pasgena, TeMbl

Mnan. | dakr.

MexaHuueckue seneHus (16 u)

11 AHTHYHasa MexaHuka. M3obpeTteHns JleoHapao Aa
BuHuu, ‘

2/2 M3mepeHne GonblumMx paccTosiHuid. TpuaHryaaums.

3/3 CTaHoBAEHME FeOLEHTPUYECKON U

reSIMOLEHTPMYECKOM KapTUH M1pa.

4/4 Bpems u xanenpaps. lNosicHas cuctema cyeta
BpPEMEHMU.
5/5 Mcaak HbloToH — co3aaTenb KNaccuyeckon
MEeXaHHKH.
6/6 Mapapokchl CBOG0AHOMO MaAeHUA Ten.
7/7 YenoseyeCckuit oOpraHu3M 1 HEBECOMOCTb.
8/8 BannucTuueckoe ABUXKEHUE.
9/9 MUcTopua OTKPbITMS 3aKOHa BCEMUPHOTO TAFOTEHHUA.
10/10 MC3. UcTopus 0CBOEHUS KOCMUYECKOro
NpoCTpaHcTBa.
11/11 PeakTuBHOE ABUXEHUE B NPUPOAE U TEXHUKE.
12/12 MdDusnka 3eMNETPSACEHUIN U PErUCTPUPYIOLLAN UX
annaparypa.
13/13 Kypbesbl cnyxa.
14/14 YnbTpazeyk Ha cnyxbe yenosexa.
15/15 BnusHue My3blKu C 3BYKOB Ha OPraHv3Mm uyesnoBeka.
16/16 ' Buabl WyMOBOro 3arpasHeHna U UX BIMSAHWUE HA

XXuBble OpraHmn3Mbl.

dneKTpoMarHuTHbIe aBneHus (9 u)

17/1 OpraHuyeckue MarHuTsl. MariuTHas pyaa.
MarHuTHbIe XXMOKOCTU.

18/2 UcTopusa co3paHna M NPUMEHEHUS
3/1eKTPOMarHUTOB. NeKTpoMarHuThl [xoseda
[eHpu.

19/3 MaruutHoe none 3emnu. Apeitd MarHUTHbIX

noncos. MarHutHoie 6ypy.

20/4 3aragku Hukonbl Tecna.

21/5 Passutune pagnoceasu. CoBpeMeHHble CpeacTsa
caasn. CotoBas Cga3b.




22/6

B Mype MblibHbIX Ny3bipeid. MbinbHBIA CREKTp.

2377

Iucnepcus cseta. 3aBUCMMOCTb OTPAXKATENbHBIX
cnocoBHoCTeM MaTepuana oT ero LBeTa.

24/8

CBeToBONOKHO Ha cnyxbe y yenoseka.

25/9

BAnsHWE 31eKTPOMarHUMTHOrO Nons Ha pocT
pacTEHMI M 340POBbE YE/OBEKa.

KBaHToBble aBneHus (8 4)

26/1

Paauaums B XXU3HU YenoBeKa.

27/2

Buonoruyeckoe feicrame paguauuu.

28/3

an MeHeHUe Ppaan0aKTUBHbLIX U30TONOB.

29/4

ATOMHas 3HepreTMka: 3a U NpoTUB.

30/5

YepHobbiib 1 Qykycuma.

31/6

Bonbwoit AapoHHbI Konnaiigep.

32/7

AnepHoe opyxue. Mictopus co3panus aaepHoi
60MObl.

33/8

Cnoco6bl yTMAU3aL MK SaepHbIX OTXOA0B.

34-35

3alwmTa NpoeKToB..

0 N o v~ W

[ L O e T
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bannuctuyeckoe ABUKEHME.

. bymepanr

TemMbl UccneposaTenbckux pabor no pusmke ans yqawmxea 9 knacca

AKYCTMYECKMIA LIYM M ero BO3AENCTBUE Ha OPraHusM YesloBeka.
Anb6ept DUHIWTENRH — NapafAoOKCaNbHbIA reHui 1 "BeYHbIA pebeHOK”.
AHTWYHas MexaHuKa

ACneKTbl BAUAHMUS MY3bIKM M 3BYKOB HAa OPraHU3M YenoBeka.

AspoamnHaMmuyeckme Tpyobil.

BuomexaHuka yenoseka
bruoMexaHuueckue NpUHUUNDLI B TEXHUKE.

Bruodusmka. Konebauus u 38yku

. B HeBecax, Ha 3eMne 1 Ha Mope. (PU3K1Ka YAMBUTENbHDIX MPUPOAHBIX SBNEHUH).
. BakyyM Ha cnyxbe y yenoseka

. Bakyym. DHeprus ¢pusuyeckoro Bakyyma.

. Bugpl LYMOBOTO 3arpa3HeHUs U UX BAUAHUE Ha XXUBbIE€ OPraHU3Mbl.

. BnuaHue BHeWHMUX 3BYKOBbLIX pasapaxuTenei Ha CTpyKTypy BOAbI.

. BnusiHMe rpoMKoro 3ByKa M WyMa Ha OpraHusM YesoBeka.

. BnnaHue 3ByKa Ha XuBble OpraHU3Mbl



18. BivsiHMe HayLWHUKOB Ha CNIYX YenoBeKka

19. BnusHue TemMnepaTypbl OKpYXaloWwen cpeabl Ha U3MEHEHUEe CHEXHbIX Y30POB Ha OKOHHOM CTeKNE.
20. BpawaTtensbHoe ABWXeHWe TBepAbiX TES.

21. BpeMsi 1 ero usmMepeHue

22. Bceraa nu MOXXHO BepUTbL CBOMM [1a3aM, UK YTO TaKoe WUAJIo3KA.

23. [pmxeHue B None CUnbl TAKECTU.

24. [lpmkeHune Bo3gyxa

25. M3 ucTopum netatenbHbiX annapaTos

26. U3mepeHue 60bLIMX pacCTOSHUIA. TpuaHrynaums.

27. NamepeHune yckopeHus cBOBOAHOro NaaeHus

28. N306peTeHus JleoHapao Aa BuHuy, BONNOUIEHHbIE B KU3Hb.

29. M3yueHue 3ByKOBbIX KONneBaHWi Ha NpUMepe My3blKaslbHbIX MHCTPYMEHTOB.
30. NHepums - NpUYMHA HapyLLEHWUs NPaBUA LOPOXHOTO ABUKEHMSA.

31. HesecomocTb.

32. OTHOCUTENLHOCTD ABUXKEHMS

33. NnaBaxue Ten

34. PeakTtuBHas Tara

35. PeakTMBHOE ABWXEHUE B COBPEMEHHOM MUpe.

36. PeakTuBHbIE ABUraTeNnu

37. Pe3oHaHC npu MexaHu4eckux konebaHusx.

38. Pobeprt lNyk # 3aKOH ynpyrocty

39. Ponb pbluaroB B XKM3HU YENIOBEKA U €ro CNOPTUBHbLIX AOCTUNKEHUAX.

40. Cuna npUTSXKEHUS

41. Cuna TpeHus.

42. Cuna Tpenua B Nnpupoae.

43. CoBpeMeHHble cpeactea cea3u. CoToBas CBS3b.

44. Co3paHMe MHOMKATOPOB TEYEHUS BOAB!, MIOTHOCTHIO PABHLIX NAOTHOCTU BOABI.
45. Cnocobbl onpesenexHns Maccel Tena 6e3 Becos.

46. OU3nKa 3eMNIETPACEHUI U PErUCTPUPYIOLLAs UX annapaTtypa.

NHdpopMaumoHHO — MeToauueckoe obecneyerue
1. BHeypo4Has neaTeNbHOCTb IKONLHUKOB. MeToamnyeckuit KOHCTpyKTop: nocobue ans yuurens/ [1.B.
Mpuropbes, M.B. CrenaHos. - M.: Mpocsewexne, 2011, - 223 c. -. (CranaapTbli BTOPOro NOKOAEHUS).

2. BHeypouHas AesTenbHOCTb. [IpUMepHbIA NAaH BHEYPOUYHOM AESTENbHOCTU B OCHOBHOM LIKONE:

noco6ue ans yuutens/. B.M. Crenanos, [.B. Mpuropbes - M.: Mpoceeuyenne, 2014. - 200 c. -. (CtaHaapTel BTOPOro
MOKONEHUS).



A

10.

Paboune nporpammbl. Ousmnka. 7-9 knaccol: yuebHo-MeTognueckoe nocobue/coct. E.H. TuxoHoea.-
M.:Opoga, 2013.-398 c.

MepepanbHbli FOCYAapPCTBEHHDIN CTaHAAPT 06iuero 06pazo8aHKs BTOPOro NOKONEHUS: AEATENbHOCTHBINA
noaxop [TekcT]: meToauueckue pekomenaaumu. B 3 u, Yacts 1/ C.B.AHaHuueBa; nog oduwl. Pen,
T.®.EceHkoBoid, B.B. 3apy6uHoit, aBT. Bctyn. CT. B.B. 3apy6uHa — YnbsaHosck: YUNKMPO, 2010. — 84 c.

3aHumMarenbhasa ¢usuka. MNepenvmar 9.M. - M. : Hayka, 1972.
Xouy 6biTb KynubuHbIM. 3nblwanckuin M. - M. : PUL, MK], 2002.
(®uanka ans yeneyenHblx. KubanbueHko A.fl., KubanbueHko U.A.- Pocros H/L. : «®enukey, 2005.

Kak ctatb yuyeHbiM. 3aHatua no Gpusmnke ana crapueknaccHukos. A.B. Xytopckuit, J1.H. Xyropckuid, U.C.
Macnos. - M. : Tno6yc, 2008.

®poHTanbHble nabopaTopHbie 3aHsTUSA No dusmnke B 7-11 knaccax obuieobpasoBaTenbHbiX yUpEXAEHNN:
Knura gna yuurena./nog pea. B.A. Byposa, I.[. Hukudoposa. — M. : [poceelerue, 1996.

(MenepanbHblii rOCYAaPCTBEHHDIA 06pa30BaTeNbHbI CTAHAAPT [DNeKTPOHHbIA pecypc). - Pexum

nocryna: http://standart.edu/catalog.aspx?Catalog=227

Caitt MuHuctepcrea obpaszoBaHua v Hayku Poccuiickoi Pepepaunn// obuumnanbHbii Cant. — Pexxum

poctyna: http://mmHo6pHayku.pd/

MeToauueckas chyxba. Uspatensctso «BMHOM. NlabopaTopus 3HaHuii» [IneKTPOHHbIA pecypc]. — Pexum

pocrtyna: http://metodistibz.ru/



MemanpedmemubiMu pe3ynsmamamu usydeHus Kypca Sensiomca:

MCNONb30BaHUE YMEHMIt M HABbIKOB Pa3/IMYHbIX BUIOB NO3HABATENbHOM AEATENbHOCTH, NPUMEHEHMNE
OCHOBHbIX METOA0B NO3HaHUs (CUCTEMHO-MH(POPMALMOHHDIA aHaNN3, MOAENMPOBAHKUE) ANS U3YYEHNS
Pa3NUYHbIX CTOPOH OKPYXaloLeH AeNCTBUTENbHOCTH;

tdopMupoBaHue yMeHUit paboTaTh B rpynne C BbINOAHEHUEM Pa3NUUHBIX COLMANBHBIX PONeH, NPeACTaBNATb U
OTCTauBaTb CBOW B3MNAALI M YOEXKAEHUS, BECTU AUCKYCCHIO;

YMeHUe reHepupoBaTb UAEU U onpeaenaTb CpeacTBa, HeobxoauMble Ana nx peanusauuu,

npwoGpeTeHme onbiTa CaMOCTOATE/IbHOMO NOUCKA, aHanin3a n 0T6opa VIHd)OpMaUMM C Ucnonb3oBaHHUEM
pPa3nnyHbIX UCTOYHUKOB U HOBbBIX MHCbOpMaL(MOHHle TeXHONOrui ans pelwieHUa nNo3HaBaTeNbHbIX 3a0d4,

YMEHUE ONnpenenaTb uenam u 3aaadn AeaTeNbHOCTH, BblﬁVIpaTb cpeacTBa peanuiaunn Lenm U NPpUMEeHATb UxX
Ha NPAaKTUKE,

NCnonb3oBaHme pasnnyHbiX UCTOYHMUKOB AN14a NOoNy4YeHna Haquoﬁ MHCbOpMaLLMM.

dopMUpOBaHME YMEHMIT BOCMIPUHUMATD, NepepabatbiBaTh U NPeAbsBASTL MHPOPMaLIMIO B CIOBECHON,
06pa3HoM, CUMBONMYECKON (HOPMaAX, aHANU3UPOBATL U NepepabaTbiBaTh MONYYEHHYIO UHDOPMALWIO B
COOTBETCTBMM C NOCTaBNEHHbIMU 33ia4aMH, BbIAENATb OCHOBHOE COAEpXKaHWe NPOYUTAaHHOTO TEKCTa,
HaxOAMTb B HEM OTBETHI HA NMOCTaBNEHHbIE BONPOCH M U3naraTb €ro;

pa3BuUTUE MOHO/IOMMHECKOM U AMANOrMYeCcKoi peun, yMeHus BbipaXaTb CBOU MbIC/IM U COCOBHOCTH
BbICNYLWIKMBATL cobeceqHmMKa, MOHMMATh ero TOUKY 3peHus, NpU3HaBaTh NpaBo APYroro YeNoBeKa Ha MHoe
MHEH#Me;

OCBOEHME NPUEMOB AEMCTBUIA B HECTAHAAPTHBIX CUTYaUUSIX, OBIAAEHUE 3BPUCTUYECKUMU METOAAMU
pewenus npobnem.

O6uuMu npedMemHbIMU pe3yaibmamamu U3ydeHus Kypca sensomcs:

YMEHUA NoNb30BaTbCA METOAaMM HAaYy4YHOro nccnenoBaHuA ABNEHUM npupoabl, NpoBOAUTL HabnoaeHus,
NNaHUPOBATb U BbiNOMHATb 3KCNEPUMEHTHI,

yMeHus 06pabaTbiBaTh pe3yabTaThl U3IMEPEHUM, NPEACTABNATL PE3YAbTaThl M3MEPEeHU! C NOMOLLbIO Tabnuu,
rpadukos u popmyn;

YMEHUA 06HaDY)KVIBaTb 3aBUCUMOCTU Mexay CDV[3MLI€CKMMI4 BENIMYUHAMMU, OOBSCHSATD nosly4eHHble pe3ynbTaTtb!
M nenatb 8biBOAbI, OLEHUBATL MPaHULLbI norpeLuHocreﬁ pe3ynbraTosB M3Mep6HMﬁ;

YMEHMA CTPYKTYpPUPOBAaTb M3YYEeHHbIt MaTepuan U eCTeCTBEHHOHAYHYHYIO MHPOPMAUMIO, NONYHEHHYIO U3
APYrMX UCTOYHUKOB;

YMEeHUs MPUMEHSITb TeOPEeTUYECKUE 3HAHMS Ha NPaKTUKe, peLaTh 33434k Ha NPUMEHEHUE MONYYEHHbIX
3HaHWMN.

YacmubiMu npedMemHbIMU pe3ylemamamu U3yyeHus Kypca Seasiomcs:

dbopMUpoBaHMe NpeacTaBAeHUI O 3aKOHOMEPHOI CBA3M U NMO3HaBAEMOCTH IBNEHUI NPUPOALL, 06
0OBbEKTMBHOCTH HAYYHOTO 3HAHUS;

$hopMMpOBaH1E NepBOHaYanbHbIX NPeACTaBneHU 0 GU3NYECKON CYLIHOCTH ABNEHWIA NPUPOAbI
(MexaHWUYeCKux, TENNOBbLIX, NEKTPOMArHUTHbIX M KBAHTOBbIX), BUAAX MaTepuu (BELLECTBO M NONE), ABUKEHUH
Kak cnocobe CylecTBOBaHMS MaTePUU; OBNAJEHME NOHATUAHLIM annapaTtoM U CUMBOIUYECKMM A3bIKOM
PU3nKuy;

NoHMMaHue GU3UYECKUX OCHOB U MPUHLUMNOB AeACTBUSA (paboTht) MalMH U MEXAHU3MOB, CPEACTB
nepeaBUXeHUs U CBA3M, ObITOBLIX NPUBOPOB, MPOMbIWAEHHbIX TEXHONOTUYECKUX NMPOUECCOB, BAUSAHWA MX HA
OKPYXXaIoWylo Cpeay; 0CO3HaHMe BO3MOXHBIX MPUYMH TEXHOTEHHbBIX M KOMOTMYECKUX KaTacTpod;



Llenu usyyenus Kypca «YauBMTENbHOE PAAOMN:
-0bpazoeamesnsibie:

- BBECTU NOHATUE O METOAE NPOEKTOB (KPaTKOCPOUHbIN NMPOEKT — B PaMKax ypokKa, TO CTb U3y4eHMe NPOrpaMMHOro
MaTepuana, CpeAHeCPOUHbIA NPOEKT — M3y4eHue yriybneHHOro MaTepuana u SONrOCPOYUHBbINA NPOEKT — Mo
MaTepuanaM Hay4yHO-MpaKTUYeCKUX UCCNEA0BaHMIA)

+ = CUCTEMaTU3aLUuMA, pacllupeHne u yrny6neHl4e TEOPETUYECKMX 3HAHWUM LKONBHUKA;
- OBNlafeHue MEeTOANKOM UCCneaoBaHus u 3KCNEPUMEHTUPOBAHKSA NPU peLLeHUU yHEGHbIX 3aaad.
-passusarnujue:

~pa3B1THE NO3HABATENbHbIX HABLIKOB YHALNXCS, YMEHUA CaMOCTOATE/IbHO KOHCTPYUMPOBATh CBOM 3HAHUS, YMEHUA .
OpPUEHTUPOBATLCA B VIHdJOpMaLlMOHHOM NpoCTPaHCTBE, aHaNU3INPOBATL MONYYEHHYIO MH¢OpMaUMlO, CaMOCTOATENBbHO
BblABUIaTb TMMNOTE3bl, YMEHUA NPUMEHSATL pelleHns (I'IOVICK HanpasneHna U METOA0B pelleHund HpOGﬂEMbI);

-pa3BUTUE KPUTUUECKOTO MbILLIAIEHUS, YMEHUS UCCNEAOBATENBCKOMN, TBOPYECKOH AEATENBHOCTMU.
-80CNUMAaMerbHas:

-BOCMMUTLIBATh HABLIKOB COTPYAHMYECTBA YYALLMXCS B npouecce 0bweHns, KOMMYRUKaLUWu.
3adayu:

L] (bOpMMpOBaTb HaBBbIKK UCCNE0BATENLCKOW AEATENbHOCTH, ynpasneHuna 06beKTaMy C NOMOLLbI0
COCTaBnieHHbIX aNng HUX anropuTMoB;

¢ ($HOpMUPOBaTb FOTOBHOCTb M CNOCOGHOCTL 06Y4AIOLWMXCS K OCO3HAHHOMY BbIGOPY M NOCTPOEHMIO
AanbHehWen UHAMBUAYANbHOM TpaeKTopuKu o6pa3oBaHus Ha 6asze OpUEHTUPOBKU B MUpe Npodeccuii u
NpodeCccUOHanbHbIX NPeAnoYTEHUN;

e  CO3A3aTb YC/I10BMS oast QOPMUPOBaHNUS KOMMYHUKATUBHOW KOMNETEHTHOCTU B OBLEHUKU U COTPYAHUYECTBE CO
CBEPCTHUKAMM, B3POCALIMU B Npouecce yuebHO-UcCnefOBaTebCKOM M TBOPYECKOH AeATeNbHOCTH; YMEHUS
BbICTYNaTb Nepen ayauTopu1eit, NpeacTaBnsas e pesynstatel ceoei paborbl ¢ noMolubio cpeacts NKT.

[aHHble 3apaun MOryT 6biTb YCNELWHO pELWEHDI, €C/In Ha 3aHATUAX U B CaMOCTOATENIbHOM pa607e o6yqaioumxc;«
COYETAKTCA TeopeTHnUeckan pa60Ta C AOCTATOYHbLIM KONUYECTBOM NPaKTUYECKUX pa60T, yoenaeTca 6onbLioe
BHUMaHUe aHanu3sy AaHHbIX, NoaydYyaeMblX 3KCNEepUMEHTaIbHO, NpeaocTaBnsneTCa BO3MOXXHOCTL CO30aBaTh
TBOpYeCK1e NpoeKThl, NPOBOAUTL CaMOCTOATE/IbHbie NCC/IeA0BaHKS.

MnaHupyeMbie pesy/IbTaThl U3yHeHUs Kypca «YAUBUTENIBHOE PAAOM»

JluyHOCMHBIMU pe3yNbMamamu Usy4eHus Kypca S8aanomcs:
®  TOTOBHOCTb M CMOCOGHOCTb 0BY4aloWMXCS K CaMOPA3BUTUIO M IMYHOCTHOMY CaMOOMNPEAEEHHUIO;
¢ cHOPMMPOBAHHOCTb UX MOTUBALIMK K OGYHEHUIO U LieNneHanpaBaeHHOM NO3HaBaTeNbHONH AeSTeNbHOCTH,

s  cdopMUPOBaHHOCTb NO3HABATENbHbIX MHTEPECOB, MHTENNEKTYaNbHBIX M TBOPYECKKUX CNOCOBHOCTEN
YHALLMXCS;

o  ybBexaeHHOCTb B BO3MOXHOCTU NO3HAHUA Npyposl, B HEOBX0AUMOCTH pa3yMHOIO UCMNO/b3OBaHKS
AOCTMOKEHUI HAYKK U TEXHOOIUIA ANs fanbHEWLEro pasBUTUR YenoBeyeckoro obecTsa, yBaxkeHme K

TBOPUAM HAaYKU U TEXHUKWN.

e (HopMUpOBaHME LEHHOCTHbIX OTHOLUEHUWIA APYT K APYTY, YYUTENI0, aBTOPaM OTKPbITHIA U u3o6peTeHui,
pesynbTataM obyyeHus;



