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IosicauTeIbHAA 3ancKa K pa0o4veil mporpaMMe 3aHATHI 0 pu3nKe «3aHMMAaTeeabHasi GU3UKa» B
7-8 kaaccax

PabGogas mporpamMma 3aHATHN TOTOJHUTEIHHOTO OOpa3oBaHUsA 10 (H3MKe «3aHWMaTelbHAs (Pu3nuKay
npefHa3HavYeHa IJisi OpraHu3alliy JIOTIOJIHUTENBHOrO oOpa3oBaHus oOydarommxcs 7-8 kimaccoe MBOY
«bopuckunckas COILL» u pazpaboTaHa B COOTBETCTBUH CO CIIEAYIOIIUMHA HOPMATHBHBIMH JOKYMEHTAMHU:

1. ®denepanbubiii 3ak0H «O0 oOpazoanuu B POy 29.12.2012 Ne 273

2. [Ipuka3 MunuctepctBa obpaszoBanus u Hayku P® ot 17.12.2010 Nel897 «OO6 yrBepkaeHHM
(enepaabHOrO TOCYJapCTBEHHOTO 00I11e00pa30BaTeIbHOIO CTaHAApTa OCHOBHOTO 00mIero odpazoBanus» (c
u3MeHeHusMu oT 29.12.2014 Ne1644, ot 31.12.2015 Nel577).

3. [Iporpamma ocHoBHOTO 00mIero obpasoBanus. @usuka. 7 - 9 xinaccel (aBTopsl: A.B. Ilepsimku,
H.B. ®unonosudy, E.M. I'ytauk). ®usnka. 7-9 kinaccerl: paboune nporpammsi / coct. @50 E.H. TuxoHoBa - 5-
e u3., nepepad.-M.: [Ipoda, 2015. — 400c., ctp.4.

Jlannas pa0ouasi mporpaMMa COCTABJIEHA ¢ MCMOJb30BAHHEM HAYYHBIX, HAYYHO-METOAHYECKHX U
MeTOANYECKUX PeKOMEHIAMIA:

1. dopmupoBaHE YHUBEPCATHHBIX YUEOHBIX NEHCTBUN B OCHOBHOH IIKOJIE: OT NEHCTBHS K MBICIH.
Cucrema 3ananuii: mocobue mst yuaurtens / A.I'. Acmonos, I'.B. Bypmenckas, .A. Bomogapckas u ap.; mos
pen. A.I'. AcmomnoBa. — 2-e uzn. — M.: [IpocBemenne, 2011.

2. ®uszmka. 7-9 KiIaccel: TEXHOJNOTHYECKas KapTa W CIEHApUU YPOKOB Pa3BHBAIOIICTO OOYUCHHS,
uHTEerpupoBanusie ypoku / aBr.-coct. T.W. Monras, B.A. nomosa, B.H. Cadponos, 3.B. Xauarpsu. —
Bounrorpan: Yuurens, 2015. -125c.

3. JlocTKkeHHEe JTMYHOCTHBIX PE3y/IbTaTOB ydamuMucs Ha ypokax ¢msuku / M.A. Kynam. -
Bomnrorpan: Yuurens, 2015. - 255¢.

1. MecTto Kypca B 00pa3oBaTe/IbHOM Ipolecce.

JonomHuTensHOe 00pa30BaHUE SBISICTCS COCTABHOM YacThIO 00pa30BaTENIBFHOTO IMpOIecca M OJHOM M3
¢bopM opraHmzanmuu CBOOOJHOTO BpeMeHH oOydarommxcs. Peammzamms pabodedl MmporpaMMBbl 3aHSTHHA
JOMONTHUTENBHOTO  O0pa3zoBaHusi  mo  Qu3uke  «3aHUMaTeNbHas ¢usuka»  cnocoOCTByeT
00LIENHTEJUIEKTYAILHOMY HATIPABJICHUIO Pa3BUTHIO JINYHOCTU 00yUaroImuxcs 7/-8-X KIaccoB.

[Npemnaraemas mporpamMmma JONOJIHUTEIEHOTO 00pa3oBaHus B 7-8 Kilaccax paccuntana Ha 1 rog oOyueHus
(1 gac B Hemenmo). B 7 knacce — 34 yaca; B 8 xitacce — 34 yaca.

Ousnueckoe 00pa3oBaHue B ccTeMe OOIIIEro U cpeTHero 00pa30BaHus 3aHUMAET OJTHO M3 BEAYIIUX MECT.
SABnssch QyHIAMEHTOM HAayYHOTO MHPOIOHMMAHHMS, OHO CIOCOOCTBYET (HOPMHpPOBAaHUIO 3HAaHWUH 00
OCHOBHBIX METOJIaX HAYYHOTO IO3HAHHWS OKPYXalollero Mupa, (QyHJAaMEHTAIbHBIX HAay4YHBIX TEOPHU U
3aKOHOMEpPHOCTEH, POpMHPYET y yUaIInXCcsi yMEHHUS UCCIIEA0BATh U OOBSICHATH SIBICHUS IPHUPOIBI M TEXHUKH.

MopepHu3anusi COBpPEMEHHOro 00pa3oBaHUs OpPHUEHTHpPOBaHA Ha (OPMHPOBAaHME Yy yYalluxcs
JUYHOCTHBIX KA4ecTB, COLMAIbHO 3HAYMMBIX 3HAHUH, OTBEYAIOUIMX JIMHAMUYHBIM H3MEHECHUSM B
coBpeMeHHOM o011ecTBe. HeoOX0auMo MOBEpHYThCSA K JIMYHOCTH PeOCHKAa, K €ro HHIWBUIYAIbHOCTH,
JIMYHOCTHOMY OIIBITY, CO3[aThb HaWJIY4YIIHUE YCJIOBHA JIA Pa3sBUTHUA U MaKCHUMaJILHOM pcajinzanuu €ro
CKJIOHHOCTE M CIIOCOOHOCTEeH B HacrosiieM U OyaymieMm. ['ymaHu3anus, WHAMBHIyaIu3alus U
muddepeHnmanys 0opazoBaTeNIbHON MOTUTUKY CTAIN CPEJICTBAMH PELICHHUS TIOCTABICHHOH 3a/1a4u.

Kak mxonbHbIi npeaMeT, ¢u3nka o0nagaeT OrpOMHBIM T'YMaHHTapHBIM ITOTEHIMAIOM, OHa AaKTHBHO
(GhopMHUpPYET UHTEJUIEKTYyalIbHbIE U MUPOBO33PEHUECKHE KAueCTBA JIUYHOCTH. Y UYUTE/Ib [IPH ATOM CTAHOBHTCS
OpPraHU3aTOPOMIIO3HABATENLHON AEATENFHOCTH YYCHHKA, CTUMYJIMPYIOIIUM HA4yaloM B Pa3BUTHH JIMYHOCTU
KaXXJIOTO IIKOJIbHUKA.

Huddepennmanns mnpeanonaraeT TaKyl OpTraHH3aLHUIO Mpolecca OOydeHHs, KOTopas YUHUTBHIBAET
WHIMBUAYyaJbHbIE OCOOCHHOCTH y4allluXCs, HX CIIOCOOHOCTM W HWHTEPECHl, JIMYHOCTHBIA OIIBIT.
Juddepennmanus oOyueHuss GU3UKE MO3BOJSET, C OJHON CTOPOHBI, 00ECIIEYUTh 0A30BYIO IMOJ'OTOBKY, C
JIpYyroil — yIOBJIETBOPUTH MOTPEOHOCTH KaXKI0I0, KTO MPOSBISIET MHTEPEC U CIIOCOOHOCTH K MPEIMETY.

2. Heuan kypca.



Onwupasicc Ha MHAMBHIYyaJIbHBIE 00pa30BaTeNbHBIC 3alpPOCHl M CIIOCOOHOCTH KaXIOro pebeHKa mnpu
peanu3anyy OporpaMMbl BHEYPOUYHOH NesTenbHOCTH Mo ¢usnke «Du3uka B 3a1adyax U IKCIEPUMEHTAX»,
MOXKHO [JOCTHYb OCHOBHOM NeJIH - Pa3BUTh Yy o0y4yamomuxcs cTpeMJieHHMe K JajbHedlieMy
CaMOONpENEICHHI0, HHTE/NIEKTYalbHOM, HAYYHOM M  MNPAKTHYECKOH CaMOCTOSITEJbHOCTH,
N03HABATEIbHOIi AKTUBHOCTH.

JanHas nporpamMma 1mo3BoJsieT 00yJarOLUIMMCsl O3HAKOMUTBCSI C METOJUKON OpraHU3aly U MIPOBEICHUS
9KCIEPUMEHTATLHO-UCCIIEAOBATEIbCKON AEATENIFHOCTH B COBPEMEHHOM y4eOHOM mpoliecce Mo (U3MKE,
03HAKOMHTHCSI CO MHOTMMH MHTEPECHBIMU BONpocaMy (GM3UKU HA JAHHOM 3Tarle 0OyueHHs, BBIXOISIIMMH 32
paMKHM IIKOJIBHOM HPOrpaMMbl, PACUIMPUTh LEJOCTHOE IPEIACTABICHHE O IpobjeMe AaHHOH HayKH.
DKcrepuMeHTaNbHas ACATENIbHOCTh OYAeT ciocOOCTBOBATh PA3BUTHIO MBICIUTEILHBIX OMEPAli M 00IIEeMy
MHTEJUICKTYaIbHOMY Pa3BUTHIO.

He menee BakHBIM (aKTOpOM peanu3ald JaHHOW NPOTPaMMbl SIBISETCS CTPEMIJICHHE DPAa3BHUTH Y
yyaluxcss yMEHHE CaMOCTOATENbHO paboTaTh, IyMaTb, SKCIEPUMEHTHUPOBATH B YCIOBUAX IIKOJIBHOU
nabopaTopu, a TaKKe COBEPILIEHCTBOBATH HABBIKM apryMEHTALMKM COOCTBEHHON MO3UIMH IO ONIpeaeIEHHBIM
BonpocaMm. Conep:kaHue HPOrpaMMbl COOTBETCTBYET I103HABATEIIBHBIM BO3MOXKHOCTSIM ILIKOJBHUKOB U
NPEJOCTAaBIsICT MM BO3MOXHOCTH pPa0OTaTh HA YPOBHE IOBBILICEHHBIX TpPeOOBaHMiA, pa3BUBas Y4YCOHYIO
MOTHUBALHUIO.

CopepxaHue 3aHATHH KPYXKKa IMPEICTABIIICT COOOW BBEICHHUE B MHUpP 3KCICPUMCHTAIBHON (H3UKH, B
KOTOPOM y4allliecs CTaHyT UCCIIEI0BATENIAIMU U HaydaThCsl [I03HABATH OKPYXKAOIIMH UX MHP, TO €CTh OCBOSIT
OCHOBHBIC METOIbl HAyYHOTO IO3HaHMA. B ycnoBusix peanuzanuu o0pa3oBaTeIbHOW HMPOTrpPaMMbl IIUPOKO
UCTIONIB3YIOTCS METOIbl YU€OHOTO0, HCCIIE0BATEIbCKOT0, IPOOIEMHOr0 SKCIeprMeHTa. PeOEHOK B mpoliecce
NO3HAHUS, IPUOOpeTast YyBCTBEHHBIN ((DeHOMEHOIOTHYECKHIT) OMBIT, MIEPEKUBACT MOTYUCHHBIC OIIYIICHUS U
BIICUATIICHHS. DTH TEPEKUBaHUSI MPOOYKAAI0T U MOOYKAAI0T mpoliecc MblnuieHus. Crenuduueckas popma
OpraHU3alMH MO3BOJISET YUAIIUMCS 03HAKOMHTHCSI CO MHOTUMHUHHTEPECHBIMH BOIIPOCaMH (PM3UKH HA JTAHHOM
sTamne oOyueHUs, BHIXOAAIIMMH 38 PAMKHU IIKOJIBHOW NMPOrpaMMbl, PACIIUPUTh LIEJIOCTHOE HPEACTABICHUE O
npobieMe maHHOM Haykd. JleTh moiydaroT MpodecCHOHANbHBIE HAaBBIKH, KOTOPBIE CHOCOOCTBYIOT
JaNbHeHIel colanbHON alalTallui B 0OIECTBE.

HeoOxomumo mocTpouTh oOyueHHWE TakK, 4YTOOBI MAaKCHMANBHO pa3BUTh 3aJ0KEHHBIE MPUPOJIOH
CIIOCOOHOCTH YYCHUKA K ONPEACIEHHBIM BHIAM JACATEIBHOCTH, TaK KaK KaKUMU Obl (DEHOMEHAJIBHBIMU HH
OBLITH 3a/1aTKH, caMU 110 ceOe, BHE cepbl 00YUICHHUS U BHE AESITEIHHOCTH OHU Pa3BUBATHCS HE MOTYT.

[TosTOMy HETSIMH IPOTrPaMMBbl 3aHITUI BHEYPOUHOU AEATENbHOCTH 10 (husnke «DHU3nuKa BOKPYT HACY IS
yuamuxcs 7-8-X KJIacCoB SIBIISIOTCS:

. pa3BUTHE Y YUAIIUXCS TTO3HABATEIIHHBIX HHTEPECOB, MHTEIUICKTYATBHBIX H TBOPUESCKHUX
CIOCOOHOCTEH B MPOIIECCEPEIICHNS TPAKTUIECKIX 33/1a4 i CAMOCTOSITEIIHHOTO IPHOOPETEHNST HOBBIX
3HAHMWI;

. (hopMHpOBaHUE U Pa3BUTHE Y YUAIIUXCS KIFOYEBBIX KOMIIETCHIINN — y4eOHO — TTO3HABATEIbHBIX,

UH(POPMAITMOHHO-KOMMYHHUKATUBHBIX, COIIUAJIBHBIX, U KaK CJICACTBUE - KOMIIETEHIIMN JTMYHOCTHOTO
CaMOCOBEPIIICHCTBOBAHUS;

. (hopMUpOBaHUE NMPEIMETHBIX U METAIIPEAMETHBIX PE3YJIbTaTOB 00YUCHHS, YHUBEPCATbHBIX
yueOHBIX JCHCTBU.

. BOCIIUTAaHHE TBOPYECKON JIMYHOCTH, CIOCOOHOW K OCBOCHHUIO TEPEIOBBIX TEXHOIOTHUH U
CO3/IaHHI0 CBOMXCOOCTBEHHBIX Pa3padOTOK, K BBIABIIKEHUIO HOBBIX HJICH U MPOCKTOBR,;

. peanu3anus AEATENbHOCTHOTO IMOAXO0JIa K MPEAMETHOMY OOyUEHHUIO Ha 3aHATHUSX BHEYPOUHOU
NEATeTLHOCTH TO(U3HKE.

Oco00eHHOCTHIO BHEYPOUHOH ACSITETLHOCTH 10 (U3UKE B paMKaX KPYKKOBOH paOOTHI SBISAETCS TO, YTO
OHa HarmpaBJieHa HATOCTIHKCHIE 00YIAIONTUMUCS B OOJIBIICH CTEIICHN JIMIHOCTHBIX M METAIPEAMETHBIX
pE3yIbTaTOB.

3.  Konuenmus kypca.

OCHOBHBIM HaIpaBJICHUEM IIPOrpaMMbI ABJIACTCA KOMIIIEKCHBIN Ioaxon, HaHpaBHeHHBIﬁ Ha JOCTHXXCHHEC
00y4JaIOIMMUCS TMYHOCTHBIX U METAlpeAMETHBIX PE3yJIbTaTOB, IMOJYYCHUE 3HAHWH, YMEHUI M HAaBBHIKOB B
MIPOIIECCE 3aHATUI BHEYPOYHOH JEeATENLHOCTH Ha 0a3e TEOPETHYECKOro Marepuajia, PacCMOTPEHHOTO Ha
ypoKax B HIKOJIE.



Kypc «®wusmka B 3amagax M DSKCIEPUMEHTax» OPHUEHTHPOBAH, IMPEXIE BCETO, HAa OPTaHHU3AIHIO
CaMOCTOSTEIHHOT'O TTO3HABATEIHHOTO MPOIIECCa U CAMOCTOSATEIBHOM MPaKTHUECKON ACITCIBHOCTH yUaIIUXCSl.
B mporpamme mpejcTaBiieHa cHCTEMa MPAKTHYSCKUX 3aJlaHWi MOCTEIICHHO BO3PACTAOIIEH CIIOKHOCTHU IO
Kypcy (hM3uKM OCHOBHOMH mikounbl. Kypc mpeaycMarpuBaeT pemieHie TEOPETHUECKUX U MPAKTHIECKHUX 3a/1ad
HA OCHOBE CHCTEMATH3allMd HMEIONICTOCS TEOPETUYECKOro Oaraka 3HaHM MO (U3MKE M MaTeMaTHKE,
3HAKOMCTBO C OCHOBHBIMH METOJAaMH pelIeHus1 (U3MYecKuX 3a7ad, BHIPAOOTKY HAaBBIKOB pPEIICHUS
HECTaHJIAPTHBIX 33/IaHUH, MPOEKTUPOBAHUE U CO3AaHNE PUOOPOB U PUINIECKHUX YCTPOICTB.

B mporpamme peanusyroTcs MEXIIPEIMETHBIC CBS3H C XUMHEH, OWMOJOTHEH, MCTOpUEH, TUTEepaTypoi,
reorpadueli; co3al0TCsA yCIOBHS JUIS aKTHBHU3AI[MK IMO3HABATEIIBHOTO MHTEPECa YYaIlMXCsl, Pa3BUTHA UX
WHTEIUIEKTYaIbHBIX, TBOPYECKUX CIIOCOOHOCTEW B TpoIlecce pemieHus (DH3MYecKuX 3aaad, HPUKIaJTHON
MPAKTUYECKON JEATSILHOCTH U CAMOCTOSITEIILHOT'O TPUOOPETEHUST HOBBIX 3HAHUH.

4. 3agaum Kypca.
Jns peanuzanuu neneiit kypca TpeOyeTcsl peleHre KOHKPETHBIX MpakTHYecKux 3aaad. OCHOBHBIC
3aJ]aYUBHEYPOYHOH JESATEIbHOCTH MO (PUUKU:
. BBISIBICHHE HMHTEPECOB, CKJIOHHOCTEH, CHOCOOHOCTEH, BO3MOXHOCTEH ydamuxcs K
PpasiiMYHbIM  BUAAMICATCIIBHOCTHU,
. (bopMupoBaHHE MPEICTABICHHS O SIBICHUAX U 3aKOHAX OKPY)KAIOIIETO MUPA, ¢ KOTOPBIMH
HIKOJBHUKUCTAIKUBAIOTCS B TIOBCETHEBHOM *KM3HU; [  (OpMUpOBaHHE TPEICTABICHUS O HAYYHOM METO/IC

MO3HAHUS;
. pa3BUTHE UHTEPECA K UCCIE0BATEIbCKON N€ATENbHOCTH;
. pa3BUTHE OIBITA TBOPUECKOH JEATEIBHOCTH, TBOPUECKUX CIIOCOOHOCTEHH;
. pa3BUTHE HABBIKOB OPTaHU3ALMU HAYYHOTO TPYAa, pabOThI CO CIIOBAPSIMHU M SHIUKIOTICTUSIMHE;
. CO3JIaHHE YCIIOBUH AJISl pealn3allii BO BHEYPOUHOE BPEMsI MPHOOPETEHHBIX YHHUBEPCATbHBIX

y4eOHBIX JCUCTBUH B ypouHOE BpeMs; 0  pa3BUTHE OIbITa HE(OPMAILHOTO OOIICHHS, B3aUMOJICHCTBHS,
coTpyaHu4decTBa; O
pacuIMpeHre paMOK OOLIEHHUS C COLULYMOM.

. (opMUpPOBaHUE HABBIKOB TOCTPOCHHUS (U3NYSCKUX MOJCICH W OINpEIeNICHUs TPaHUI] HX
NPUMEHUMOCTH.
. COBEpIIICHCTBOBAaHHE YMEHHI MPUMEHSTH 3HAHUS 110 (pHU3HKe 111 OOBSICHEHUS SIBICHUN TTPUPOIBL,

CBOMCTB BeleCTBa, pelIcHUS (U3MUYSCKUX 3a]la4, CaMOCTOSTEIBHOIO NPUOOPETEHUS U OICHKH HOBOM
uHpopMaIi GU3MUECKOT0 CONCPIKAHUS, UCTIOIL30BaHHUS COBPEMEHHBIX HH()OPMAITHOHHBIX TEXHOJIOTHIA;

. WCTIONIb30BaHUE MPUOOPETEHHBIX 3HAHWH M YMEHWH ISl pElICHHs MPAaKTUYECKUX, KU3HEHHBIX
3ajay;

. BKJIIOYEHHE YYAIIMXCS B Pa3HOOOPa3HYIO AEATENBHOCTH: TEOPETUYECKYIO, NMPAKTUYECKYIO,
AHAINTUYECKYIO,TONCKOBYIO;

. BbIpabOTKa TMOKMX YMEHHH MEPEHOCUTH 3HAHUS U HABBIKM Ha HOBBIE (hOpMBI y4eOHOH paboThI;
O pa3BUTHE COOOPA3UTENBLHOCTH U OBICTPOTHI PEAKLUUH IIPHU PELICHUN HOBBIX PAa3THYHBIX

(l)I/ISI/I'-IeCKI/IX 3aJa4, CBA3aHHBIX CHpaKTquCKOﬁ JACATCIBHOCTBIO.

5. Meroasl 00yueHus u (popMbI OPraHU3ANMNY JeATEIHLHOCTH 00yUAIOLIHXCH

Peanuzanusi nporpamMmbl BHEYpOYHOU JiesTenbHOCTHM «®Du3MKa B 3ajladax M IKCIEPUMEHTaxX»
MpenoyaraéT WHAWBHIYAIbHYI0O M TPYIIOBYIO paboTy OOydYaromuxcs, IUIAHHPOBAHWE W TIPOBEICHUE
MCCIIEIOBATEIbCKOTOIKCIIEPUMEHTA, CaMOCTOSATENBHBIN cOOp JaHHBIX IS PEHICHUs MPaKTHYECKHX 3a/aad,
aHalM3 W OLECHKY IIOJYYEHHBIX pe3yJbTaToB, W3rOTOBIEHHE Mocobuid u mogeneil. Ilporpamma
MpelyCMaTpUBaeT HE TOJIBKO 00yYaroIye U pa3BMUBAIOIINE IIeTH, € peann3anys CocoOCTBYET BOCITUTAHHIO
TBOPYECKOW JINYHOCTH C AaKTUBHOM >KM3HEHHOH MO3UIMeNH. BBICOKMX pe3ynbTaToB MOTYT TOCTHYb B IaHHOM
CIIy4ae He TOJNBKO YYEHHUKH C XOPOIIEH MIKOJIBHOM yCIeBaeMOCTRIO, HO M BCE IIEJI€YCTPEMIIEHHBIE aKTHBHEIC
pedsiTa, yxe ceaBiie CBOH NpoheCCHOHANIbHBIN BBIOOP.

B nagane yuyebHOTO roma oOydarommMcs MpeIIararoTcsl TEMBI JUIS MPOEKTHO — HCCIEI0BATENbCKOM
nesirenbHocTH. OOydaronmecs oObeIMHSIIOTCS B TPYNIbBl MM PadOTal0T CaMOCTOSITENIbHO HAJ MPOEKTOM B
Te4eHHe y4eOHOro roja,noiay4as KOHCYIbTAUH YIUTENS 1 UMesl BO3SMOXKHOCTh 00CYIUTh POMEKYTOUHBIE



pe3ynabTaThl B TpyIIle Ha €XEHEIENbHBIX 3aHATHAX. B pamkax ekeHemelbHBIX 3aHSITHH oOydaromruecs
TUTaHUPYIOT SKCIIEPUMEHTBI, TPOBOJAT MX, 00CYXKIAIOT PE3yNIbTaThl, PEIIalOT SKCIIEPUMEHTANbHBIC 3alaHu,
3a/1a4¥l pa3IMyHbIX (POPM U THIIOB.

4. TInanupyemble pe3yJabTaThl.

JlocTiKeHHe TUIAHUPYEMBIX Pe3yJbTaTOB B OCHOBHOM IIKOJIE MPOUCXOJUT B KOMIUIEKCE MCIOIH30BaHUS
YEeTBIPEX MOKAUCIHUIIMHAPHBIX ~ y4eOHbIX mporpamMMm  («DOpMHUpOBaHHE YHHUBEPCATBHBIX — YUEOHBIX
neiictuit», «@opmupoBanne UK T-koMmmereHTHOCTH 00y4datomuxcs», «OCHOBBI y4eOHO-MCCIEN0BaTENbCKOM
U TIPOCKTHOM JeSITeIbHOCTHY, «OCHOBBI CMBICTIOBOTO YTEHHS M PabOThI C TEKCTOM») M YU€OHBIX MPOrPaMMBI
M0 BCEM MpeaMeTaM, B TOM umcie mo ¢usuke. [locne u3ydeHus NporpamMmbl BHEYPOUHOH NEATEIBHOCTH
«®Du3uKa BOKPYT Hac» 00ydarommecs

. CHUCTEMAaTU3UPYIOT TEOPETUICCKUE 3HAHUS U YMEHUS 0 PEIICHUIO CTaHJAPTHBIX, HECTAaHAAPTHBIX,
TEXHUYECKUX U OJTUMIINAIHBIX 3a/1a4 Pa3InYHbIMA METOIaAMH;

. BBIPa0OTAIOT HHAUBUAYAIBHBIA CTHIIb PEHICHNS (PU3NIECKHX 3a/1a4.

. COBEPIICHCTBYIOT YMECHUsI Ha MPAKTHKE T0JIB30BATHCSA MPHOOpAaMU, TPOBOJUTH U3MEPEHUS

¢u3nUecKuX BeNWYHH(ONPEACTATh HeHy ACJeHNs, CHUMATh MOKa3aHUs, COOII0IaTh PaBUia TEXHUKN
0E€30IacHOCTH);

. Hayyarcsi MOJIb30BaThCA NMPUOOpaMH, C KOTOPHIMU HE CTAaJKHBAIOTCA HAa YPOKax (HM3HMKU B
OCHOBHOM mikone; [ pa3paboTaroT U CKOHCTPYUPYIOT IPUOOPHI M MOJEIH IJIsl TOCTIeLyoLIel paboThI B
KaOuHeTe (U3HKH.

. COBEpIICHCTBYIOT HAaBBIKM INMCHBMEHHOW W YCTHOH pedyd B Hpolecce HAMHCAHHSA
HUCCIICA0OBATCIBCKUX pa60T, I/IHCprK]_[I/Iﬁ K BBIIIOJIHECHHBIM MOACIAM U an6opaM, IIpU BBICTYIUVICHUAX Ha
HAay4YHO — MMPAKTHYECKUX KOH(PEPEHIMSIX PA3IMYHBIX YPOBHEH.

. OIIPE/ICIIAT NAJIbHENIIIee HallPaBICHHE Pa3BUTHS CBOMX CIIOCOOHOCTEH, chepy HAayIHBIX HHTEPECOB,
OTIpeJIeNIATCS ¢ BEIOOPOM JAaibHEHIEro 00pa3oBaTeIbHOrO MaplipyTa, AajbHenero npoduis o0ydeHus B
cTapuien UIkosie.

Ilpeomemmuvimu pezynsmamamu NporpaMMbl BHEYPOUHOM NESATEITBHOCTH SIBISTFOTCSL:

1. YMEHHE I0JIb30BaThCSl METOJJaMU HAYYHOTO MO3HAHMS, IPOBOIUTH HAOIIOACHUS, IUTAHUPOBATh
MPOBOJMTH IKCIIEPUMEHTHI, 00padaThIBaTh pe3yabTaThl U3MEPEHHI;

2. Hay4YUThCS TI0JIb30BAThCS H3MEPHUTEIbHBIMU TNpHOOpamMu (BEChl, JUHAMOMETP, TEPMOMETD),
COOMpAaTh HECIIOKHBIE IKCIIEPUMEHTAIBHBIC YCTAHOBKH JUIS IIPOBEICHUS TPOCTEHIIINX OIBITOB;

3. pa3BHTHE D3JEMEHTOB TEOPETHYECKOrO0 MBIIUICHHS Ha OCHOBe (opMHpOBaHUS yMEHHUI
YCTaHaBJINBATb q)aKTBI, BBIACIIATH TJIABHOC B U3YUYACMOM SBJICHUH, BBIABIIATh NPUYUHHO-CICACTBCHHBIC CBA3H
MEK/1y BETMYMHAMH, KOTOPBIE €T0 XapaKTePU3yIOT, BBIIBUTATh THIIOTE3bI, ()OPMYIINPOBATH BEIBOJIBI;

4. pa3BUTHE KOMMYHHUKATHBHBIX YMEHMH: JOKJIAJbIBaTh O PE3YyJbTaTax HKCIEPUMEHTA, KPATKO U
TOYHO OTBEYATh HAa BOIIPOCHI, HCIIOJIb30BATh CIPABOYHYIO JIUTEPATYPY U APYrue UCTOUHUKH HHPOPMAITUH.

Memanpedmemnsvimu pe3yipmamamu NPOrPaMMBl BHEYPOUHOH JAesTensHOCTH «Du3nka B 3ajadax M
IKCIIEPUMEHTAX) SIBIISTFOTCSL:

1. OBJIaJICHUE HABBIKAMH CaMOCTOSITEIILHOTO MPUOOPETEHNST HOBBIX 3HAHWH, OpraHU3alMy y4eOHOU
JIeATeIbHOCTH, IIOCTAaHOBKHM IIeJiel, IUIAaHWPOBAaHWs, CAaMOKOHTPOJS M OIEHKH pe3yJbTaToOB CBOEH
JeATeILHOCTH, YMEHUSIMH TIPEBHICTH BO3ZMOXKHBIE PE3yIIbTaThl CBOMX JICHCTBHH;

2. NpUOOpEeTeHHe OIbITa CAMOCTOSITENIBHOrO IOMCKa aHanm3a W oTrOopa uH(popManuu C
HCIIOJIb30BAHHUEM PA3JIMYHBIX MCTOYHUKOB W HOBBIX I/IH(i)OpMaI_H/IOHHI)IX TEXHOJIOTHH JJi1 pCIICHUA
OKCIICPUMECHTAJIBHBIX 3azaay,

3. dhopmupoBaHre yMeHUH paboTaTh B TPYIIE C BHIMIOJHEHUEM Pa3IMYHBIX COIHATLHBIX POJIEH,
MMPEACTABIIATE U OTCTAaBAaTh CBOU B3TJIAABI 1 YGC)K)IGHI/ISI, BECTHU JIPICKYCCI/IIO;

4, OBJIAACHUE OKCIICPUMCHTAJIbHBIMHU METOaMU PCUICHUWS 3a1aY.

Juunocmuvimu pesynvmamamu TPOTPaMMBl BHEYPOUHOW JesrenbHOCcTH «Dusnka B 3ajgadax U
OKCIICPUMEHTAX» SABJIAIOTCA:

1. C(i)OpMI/IpOBaHHOCTL TIO3HABATCIbHBIX HNHTEPECOB, HUHTCIIICKTYaJIbHbIX u TBOPUYCCKUX
CIIOCOOHOCTEH yJaruxcs;

2. CaMOCTOSITETIFHOCTh B MTPUOOPETEHNN HOBBIX 3HAHUH 1 MPAKTUIECKUX YMEHHIA;



3. MpHOOpeTeHNe YMEHHUSI CTaBUTH Iepel COOOW IMO3HaBaTeNbHBIC LIEIH, BBIABUTATh THIIOTE3BI,
JTIOKA3bIBaTh COOCTBEHHYIO TOUKY 3PCHHS,;

4. MPUOOPETEHNE TOJIOKUTEIBHOTO AMOIMOHATIBHOTO OTHOIICHUS K OKPYXarolield Mpupone u
camoMy ce0e KaK YacTH ITPHPOIBL.

7.  Cnoco0bl OLIeHKH YPOBHS JOCTH:KEHHUS 00yYalouXxcst

KauecTBO MOArOTOBICHHOCTH YUAIIUXCsl OTNPEICIISIeTCSl KaYeCTBOM BBITIOJTHEHHBIX MU paboT. Kputepuem
OLICHKM B JAaHHOM cJy4ae SIBIISICTCS CTENECHb OBJAJCHHS HaBbIKaMU pabOThl, CaMOCTOATENLHOCTb W
3aKOHUEHHOCTb PA0OTHI, TIIATEIBHOCTH IKCIIEPUMEHTA, HAYYHOCTH MpEIIaraeMoro pPEeHIeHUs] MpoOJeMsl,
BHEIIHUA BHUJ M KAuyecTBO pabOThl MpHOOpAa WM MOJENH, COOTBETCTBUE MCCIIEOBATEIHLCKONH PabOTHI
TpeOyeMBbIM HOpMaM U MpaBmiiaM 0()OpMIICHHS.

[NoompuTensHO# (opMON OIEHKK Tpyla YYalUXCs SBJISCTCS JACMOHCTpalus padoT, BBIOJHEHHBIX
YYaIIMMHUCS U BBICTYIUICHHE C PE3yJIbTaTAMHU UCCIICIOBAHHIA Mepel pa3inuHbIMU ayJUTOPUsAMHE (B Kiacce, B
CTapIINX U MIIAAIIUX KJIaccaxX, YUUTEIIMH, ITeJaroraMy JIOTIOTHUTEIBHOTO 00pa30BaHusl) BHYTPH JTUIICS].

Pabora ¢ y4eOHBIM MaTepHalioM Pa3HOOOpPa3HBIX (HOPM TaeT BO3MOXKHOCTh KaKIOMY HX YyYaIIHXCS
MIPOSIBUTH CBOM CHOCOOHOCTH (B OOJACTH CHCTEMATH3AIlMH TEOPETHUCCKHX 3HAHWH, B OOJIACTH PEIICHHS
CTaHJApPTHBIX 3a/1a4, B 00JIaCTU PELICHUs] HECTAHIAPTHBIX 3a/a4, B 00JAaCTH HCCIEeIOBATEIBLCKOW paboTHl U
T.1.). Cutyarum ycrnexa, co3Jaroimue

MOJIOKUTEJIBHYI0 MOTHBALMIO K ACSTENbHOCTH, SBISIFOTCS BaXXHBIM (DAKTOPOM Pa3BUTHSI TBOPUECKUX H
M03HABATENBHBIXCIIOCOOHOCTEH YUaIHXCS.
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Cooepitcanue uzyuaemozo Kypca 6 7 Knacce

1. lepBoHauaIBHBIE CBEIEHHS O CTPOEHHH BemiecTBa. (7).

Llena nenenust u3MepuTenabHOro npudopa. OmnpeneneHHe LEHbI ACICHUS H3MEPUTEIBHOTO LWIMHIpA.
OmpeneneHue reOMETPUUYECKUX Pa3MepoB Tena. M3roToBieHHE W3MEPHUTENBHOrO IMIMHApA. M3MepeHue
TeMIIepaTyphl Tela.

N3mepenne pa3MepoB MaibIxX Tell. M3MepeHue TONIUHBI INCTa OyMardy.

2. Bzaumopneiicreue Tes. (12) W3mepeHune CKOpOCTH JBIDKEHHsS Tena. l3MmepeHune wmacchl Tena
HenpaBWiIbHOU (hopMbl. VI3MepeHre mIoTHOCTH TBepaoro Tena. MizmMepenne o0rema myctoTsl. MccnenoBanue
3aBUCHMOCTH CHJIBI TSDKECTH OT Macchl Tenma. OrmpeneieHne macchl W Beca Bo3ayxa. CloxeHwe CHIL,
HaANpaBJICHHBIX 0 OJHOW TpsMoil. M3MepeHHe >KeCTKOCTH TpYXHHBI. M3MepeHue ko3dduimeHTa Cubl
TpeHUs CKONbXeHHus. Pelenue 3anay.

3. HdaBaenue. JaBjienue skuaKocteii u razos. (7) McciaeqoBanne 3aBUCMMOCTH IaBICHHS OT IDIOMIAIH
noBepxHOCTH. OnpeneneHne JaBIeHUsT TBEPAOTO Telna. BeuucieHne CHIbl, ¢ KOTOpoi aTMocdepa TaBUT Ha
MOBEPXHOCTh cToja. OmpezeneHne Macchl Tena, MiaBaroiiero B Boje. OmnpeneneHue MIOTHOCTH TBEPAOTo
tena. Onpenenenne oobemMa Kycka Jipaa. M3ydueHue yciaoBus miaBaHus Tel. Pemenue 3anad.

4. Pabora u MouIHOCTD. JHeprusi. (9) Brruncienue paboThl ¥ MOIITHOCTH, PA3BUBACMOM YUSHHKOM MPH
noxseme ¢ 1 Ha 3 staxk. Omnpenesenne BRIUTPHINIA B cuile. HaxokaeHne meHTpa TSHKECTH TUIOCKOH (UTYPHL.
Brraucnenne KI1JI HaknoHHOM mimockocT. M3Mepenne KuHeTu4Ieckou sueprun. 3mepenne moTeHIuaabHON
SHEPUH. Pewenue 3az1ay.



5. KAJIEHJAPHO-TEMATUYECKOE ITJTAHMPOBAHUE.

KJACC: 7 KoanuecTBo 4acoB B Hexeaio 1, B rox — 34 gyaca

HNHcTpykTax 1no
OXpaHe TpyJa Ha
YpOKax.

NHucTpyKTax

o OXpaHe

Tpyna Ha
ypOKax.

OCHOBBI 3KCTICPUMEHTA

Ne Tema ypoka OcHOBHOE coJiep>KaHue Buape! nestenbHOCTHYYAILINXCA
(pemraeMbie TIPOOTIEMBI
1 BBogHoe 3ansTHE. BBoanoe 3ansTHeE. ®poHTanbHasg— UHCTpYKTax 1o Th

I'pynnoBasi— 3HaKOMCTBO c
npaBuiIamMu oopmireHus 1ad.
paboThI

OkcniepuMeHTanbHas [[{eHa gemeHus ®ponTanbHag — 3HakoMcTBO ¢ Th,
pabora Ne 1 M3MEpUTENHFHOTO MpHOopa anropuTMoM o(hOpMIIEHHSI 1a00PaTOPHBIX
«OmnpenencHue eHbI pabor
JleNIeHUAPa3TIMYHbIX ['pymmoBast — mpoBeeHne 1abopaTopHOit
nprOOpPOB» paboThI
WnnuBunyanbaas —ob6paboTka
pe3yIbTaToB
JleMoHCTpauu:
OxkcnepuMmenTtanbHas | [llupuHa, anuHa,BBICOTA, ®poHTanbHas — 3HakoMcTBO ¢ Th,
pabora Ne 2 TIOIA/b, 00BEM anropuTMOM o(hOpMIIEHHSI 1a00PaTOPHBIX
«Ormpenenenue pabot
FEOMETPUYECKUX ['pymmoBast — mpoBeneHne 1abopaTopHOit
pa3MepoB Tem» paboThI
WNuauBunyanbHas —o0paboTka
pe3yabTaToB
JemoHcTpanuu:
Nsrorosnenne Ilena nenenus | UHouBuayansHas —M3roTaBIMBaIOT
HU3MEPUTENHEHOT WU3MEPUTENBHOT 0 pudopa WU3MEPUTENBHBIN IUIHHIIP
OLIMJIMHAPA ®OponTanpHas —TpaBUIIO
HaXOXXACHUSICHBl  JEJICHUs
M3MEPHUTENHHOTO Mprdopa
OkcnepuMmeHTanpHas | Llena peneHus ®poHTanbHas — 3HakoMcTBO ¢ Th,
pabora Ne 3 M3MEPHUTEIBHOT O anroputMoM o(hopMIIEHHS JTa00PaTOPHBIX
«M3mepenue pubopa, paboT
TEMIIEPATyPhl T€» | MOTPELIHOCTD U3MEPEHHSL. I'pynnoBas — npoBenenue nadbopaTopHon
paboThI
NuauBunyansHas —oOpaboTka
pe3yabTaTOB
JeMoHcTpauuu:.
OkcnepuMeHTanbHas | Metox psanoB ®poHTanbHas — 3HakoMcTBO ¢ Th,
pabora Ne 4 anroputMoM o(hopMIIEHHS JTa00PaTOPHBIX
«M3mepenue pabor
pa3MepoB MaJIbIX I'pynnoBas — npoBenenue nadbopaTopHon
TEI» paboThI
WNuauBunyanbHas —o0paboTka
pe3yIbTaTOB
JeMoHcTpanuu:
OKcrniepuMeHTanbHas | Metona psaoB ®poHTanbHag — 3HakoMcTBoO ¢ Th,
paborta Ne 5 anroputMoM o(hopMIIEHHS JTa00PATOPHBIX
«M3mepenue pabor
TO I'pynnoBas — npoBeaenue nadbopaTopHoi
JIIIUHEI paboThI
M Wnnusunyanbaas —oOpaboTka
crabymaru» pe3yIbTaToB
JemoHcTpaiuu:
OxcrniepuMenTanbHas | CKOpOCTh PAaBHOMEPHOTO ®ponTanbHag — 3HakoMcTBoO ¢ Th,
pabora Ne 6 JIBUKEHHS ANropuTMOM 0(hOPMIIEHHS 1a00PaTOPHBIX

«M3mepenue

pabort




CKOPOCTH I'pynnoBas — npoBeaenue nadbopatopHoi
JBYKCHUATEID) paboThI
NunnBumyansHas —o6paboTka
pe3yIbTaToB
JeMoHCcTpanuu:

9 Pemenue 3amau vHa | CKopocTh paBHOMEPHOTO aNropuTMOoM 0(pOpMIICHUS U
TeMmy «CKOpOCTb JBYKEHUS pereHus 3aga4
PaBHOMEPHOTO
JIBYDKCHHS

10 OkcnepuMmenTansHast | Macca TeJa,CIoXKEeHNE ®ponransHas — 3HakoMcTBO ¢ Th,
paborta Ne7 Macc aaTOPUTMOM O(OPMIICHUS JTa0OPaTOPHBIX
«M3mepenue macchl 1 pabot
KaIlIu BOJbD» ['pymmoBast — mpoBeneHne 1abopaTopHOit

paboThI

WnnuBunyanbaas —ob6paboTka
pe3yabTaToB

JleMoHCTparuu:

11 OkcnepuMeHTanbHas | [ImoTHOCTE Tena, ®poHTanbHas — 3HaKOMCTBO ¢ Th,
pabora Ne 8 HaxOXXIeHHE 00beMa aJIropuTMOoM opopMIIEHHUS JTa0OPATOPHBIX
«M3mepenue MPSMOYTOJIBHO IO pabot
ILJIOTHOCTH napajuiesnenuneia ['pymnmoBas — npoBeeHUe J1abopaTOpHOI
Kyckacaxapa paboThI

WNuauBunyanbHas —o0paboTka
pe3yIbTaToB
JemoHcTpanuu:

12 OkcnepumenTansHas | [InotHoCTh TEna, 00BEM ®ponraneHas — 3HakoMcTBO ¢ Th,
paGora Ne 9 MPSIMOYTOIFHO TO anropuTMoM o(hOpMIIEHHSI 1a00PaTOPHBIX
«M3mepenue napaiesnenure 1a, pabot
IUIOTHOCTH B3BEIIIMBaHUE HaBECAX I'pynnosas — npoBeaenue naboparopHoi
X03.MBbLIa» paboThI

WNuauBunyanbHas —o0paboTka
pe3yIbTaToB
JemoHcTpanuu:
13 Pemenue 3a1ay Ha [TmoTHOCTH Tena ®ponTanbHag — 3HakoMcTBoO ¢ Th,
TeMy anropuTMoM o(hopMIIEHHS JTa00PaTOPHBIX
«[InotHOCTH pabor
BEIIECTBa» I'pynnoBas — npoBeaeHue 1adbopaTopHoi
paboThI
NuauBumyansHas —oOpaboTka
Pe3yIbTaToB
JemoHcTpanuu:

14 OKcneprUMeHTanbHas | 3aBUCHUMOCTD CHITBI ®poHTanbHasA —3HAKOMCTBO c
pabora Ne 10 TSKECTHOT MACChI TEJa Th,anroputmMoM
«HccnenoBanue odopmIteHHUs Ta00PaTOPHBIX paboT
3aBUCHUMOCTH CHJIBI I'pynnosas — npoBeaeHue naboparopHoi
TSKECTH OT Macchl paboThI
Teaa» WNuauBunyanbHas —o0paboTka

Pe3yIbTaToB
JemoHcTpaiuu:

15 OxcnepuMmeHTanbHasd | OnpeneneHnemMaccsl 1 Beca ®poHTanpHas — 3HaKOMCTBO ¢ Th,
pabora Ne 11 BO3/[yXa B KOMHATe anroputMoM o(hopMIIEHHS JTA00PATOPHBIX
«Onpexnenenue pabor

M I'pynnoBas — npoBeaenue nadbopaTopHoi
accel u paboTsI
B WNuauBuayanbHas —o0paboTKa
€caBo3/yXxa B pe3yIbTaToB
KOMHAaTe» JlemMoHCTpaIum:
16 OxcnepumenTanbHas | CoxxeHue cuil, ®ponTanpHas — 3HaKOMCTBO ¢ Th,

pabora Ne 12

HaIpaBJICHHBIXIIO OAHOMN

ANropuTMOM 0(hOPMIIEHHS 1a00PaTOPHBIX




«CroeHHUE CHII,
HaIPaBJICHHBIX 110

psSMON

pabot
['pynmosas — mpoBeneHne 1a00paTOPHOI

OJTHOM MPSIMOM» paboThI
WnnuBunyanbaas —ob6paboTka
pe3yIbTaToB
JleMoHCcTpanuu:

17 OxcnepuMmenTtanbHas | 3akoH ['yka, cuna ynpyroctu | @poHTanbHas — 3HaKOMCTBO ¢ Th,
pabora Ne 13 anropuTMoM o(hOpMIIEHHSI 1a00PaTOPHBIX
«M3mepenue pabot
JKECTKOCTH ['pymmoBast — mpoBeneHne 1abopaTopHOit
HPYKUHBI» paboTsI

NnpguBumyansHas —o0paboTka
pe3yIbTaToB
JleMoHCTparuu:

18 OxcnepuMmeHTanbHas | Cuila TPEHUS CKOJBKEHUS. ®poHTanpHas — 3HaKOMCTBO ¢ Th,
pabora Ne 14 3aBUCUMOCTD CHITBI TPCHHS aJIropuTMOM OpOpMIIEHHUS JTa0OPATOPHBIX
«3mepenue oTBeca Tena pabot
ko3 urreHTa ['pymmoBast — mpoBeeHne 1abopaTopHOit
CHJIBITPEHUS paboThl
CKOJTbYKCHHSDY NuguBumyansHas —o0paboTka

pe3yabTaToB
JemoHcTpanuu:

19 Pemenue 3amau Cuina TpeHHUSICKOJIbKEHUS. aJIropuTMOM O(hOPMIICHHS U
Ha TeMy «Cuna pelIeHus 3a1a4
TPEHUS»

20 OKclepuMeHTallbHasl | 3aBUCUMOCTBIABICHHS OT ®poHTanpHas — 3HaKOMCTBO ¢ Th,
pabora Ne 15 TUIOIIAIA TIOBEPXHOCTH aJIropuTMOM OhopMIIEHHS JTa0OPATOPHBIX
«HccnenoBanue pabot
3aBUCUMOCTH I'pynnosas — npoBeaeHue naboparopHoi
JaBJICHUS oT paboTsI

10 WunuBuayanbaas —oO6paboTka
olaau pe3yIbTaToB
MTOBEPXHOCTI» JemoHcTparum:

21 OkcrnepuMeHTallbHasl | JlaBieHre TBEPAOTO Tea ®poHTanpHas — 3HaKOMCTBO ¢ Th,
pabora Ne 16 anropuTMoM o(hopMIIEHHS JTa00PaTOPHBIX
«Onpexenenne pabor

I'pynnoBas — npoBeaeHue 1adbopaTopHoOn
JTaBJICHUS paboThI
LMIMHIPUYECKOTO NuauBunyansHas —oOpaboTka
TEIa pe3yIbTaToB

JeMoHcTpanuu:

22 OxkcnepuMenTanbHas | Cuna naBiaeHusatMochepsl | @poHTanbHas — 3HakoMcTBO ¢ Th,
pabora Ne 17 anropuTMoM o(hopMIIEHHS JTa00PaTOPHBIX
«Bpruucnenue pabor
CHJIBI, C KOTOPOH I'pynnoBas — npoBeaeHue 1adbopaTopHon
atMocepa  JaBHT paboTHI
Ha  IOBEPXHOCTh WnnuBunyanbHas —oO6paboTka
CTOJa» pe3yIbTaToB

JemoHcTpaiuu:

23 OkcnepumenTanbHas | Cuia ApxumMesna ®poHTanbHas — 3HaKOMCTBO ¢ Th,
pabora Ne 18 anroputMoM o(hopMIIEHHS JTA00PATOPHBIX
«Onpexnenenue pabot

I'pynnoBas — npoBeaenue 1adbopaTopHoi
Macchl paboTsI
WnnuBunyanbHas —obpaboTka
Tea,JIaBaroIero B pe3yIbTaToB
BOJIE» HemoncTpanuu:
24 OxcnepumenTanbHas | Cuia ApxumMesna ®poHTanbHas — 3HakoMCTBO ¢ Th,




pabora Ne 19
«Ompenenenne
IUIOTHOCTH TBEPIOTO

anropuTMoM opopMIIEHHUS Ta0OPATOPHBIX
pabor
['pynmosas — mpoBeneHne 1a00paTOPHOI

TeJa paboTHI
WnnuBunyanbaas —ob6paboTka
pe3yabTaToB
JleMoHCTpauu:

25 Pemenne Cuna Apxumena. anropuTMoM o(hOpMIICHHS U
KayecTBEHHBIX 3aaad | [ImaBanue Ten peleHus 3a1a4
HateMy «IInaBanue
TE»

26 OKcnepruMeHTanbHas | Y CI0BUS IUTaBaHUS TEI ®ponTanpHas — 3HaKOMCTBO ¢ Th,
pabora Ne 20 aJIropuTMOM OpOpMIIEHUS JTa0OPATOPHBIX
"N3ydenne yciaoBuit pabot
TuIaBaHus Ten" I'pynnosas — npoBeaenue nabopaTopHoi

paboThI

WnnuBunyanbaas —ob6paboTka
pe3yIbTaTOB

JleMoHCcTpauu:

27 OKCNEpUMEHTAIIBH MexanndeckaspadboTa ®poHTanpHas — 3HaKOMCTBO ¢ Th,
ast pabora Ne 21 aJIropuTMOoM ohopMIIEHHUS JTaOOPATOPHBIX
"Brruucnenne pabort

['pymmoBast — mpoBeneHne 1abopaTopHOit
paboTHl, paboThI
COBEPIICHHOM WnnuBuayanbaas —oO6paboTka
HIKOJIBHUKOM TIPU pe3yIIbTaTOB
moaseme ¢ 1 Ha 3 JemoHcTparuu:
sTax"

28 OKcnepuMeHTanbHas | MoIHOCTE ®poHTanpHas — 3HaKOMCTBO ¢ Th,
pabora Ne 22 anropuTMoM 0(hOpMIICHHSI Ta00PaTOPHBIX
«BrruncieHue paboTt

['pymmoBas — npoBeIeHUe J1abopaToOpHOI
MOIIHOCTH paboThI
pa3BuBaeMoOi NupguBunyansHas —o0OpaboTka
MIKOJIFHUKOM  TIpU pe3yIbTaToB
moabeMe ¢ 1 Ha 3 JleMoHCTpaIuu:
ITaX»

29 OxcnepuMenTanbHas | [IpocThie MEXaHU3MBI. DponTansHas — 3HakoMcTBO ¢ Th,
pabora Ne 23 Berurpsim Bewiie aJIropuTMOM 0(hopMIICHHS J1Ta0OPATOPHBIX
«Onpexnenenue pabot
BBIMTPHINIA B CHIIE, ['pymnmoBas — mpoBeeHUe 1a00paTOPHOI
KOTOPBIit Jaet paboTHI
TIOJIBHYKHBIN u WunuBnayanpHas —o0paboTka
HENOJIBU>KHBIN pe3ynbpTaToB
0JIOK» JleMoHCTpaIuu:

30 Pemrenune 3amau VcioBre paBHOBECHS TEL. aJIropuTMOM 0hOpPMIICHUS U
Ha Temy «Pabora. LleHTp TsOKECTH peleHus 3a1a4
MoriHoCcTEY»

31 OxcnepumenTanbHas | KITJT. KITJT ®ponTanbHas —3HaKOMCTBO c
pa60Ta Ne 24 HaKJIOHHOMWILJIOCKOCTH TB,aJIFOpI/ITMOM
«Bpruucnenue odopmIiieHus 1ab0paTOpHBIX PadoT
KITJ I'pynnoBas — npoBeaenue nadbopaTopHoi
HaKJIOHHOM paboThI
TIOCKOCTH» WnnuBunyanbHas —ob6paboTka

pe3yIbTaToB
JemoHcTpanuu:

32 OKcnepuMeHTaNbHas | KuneTndecKassHeprus. ®poHTanpHas — 3HakoMCTBO ¢ Th,
pabora Ne 25 dopmyiia i pacueTa anropuTMoM oopmIIeHUS T1a0OPATOPHBIX
«M3mepenue KMHETUYECKONIHEPTUU pabor




KHHETUYECKON I'pynnoBas — npoBeaenue nadbopatopHoi
SHEPTHH TETIa» paboThI
NunnBumyansHas —o6paboTka
pe3ynbTaToB
JeMoHCcTpanuu:
33 Pemenne 3agau | KunernmdeckassHeprus. aNropuTMOM O(hOpMITCHHS U
Ha ®dopmyna g pacuera pelIeHus 3a1aq
TEMY | KUHETHYECKOU
«Kunernueckas
SHEPTHS»
34 Pemenue 3amau Ha [loTennmanbpHas YHEPTHAL. aIrOpUTMOM O(hOPMITCHHS 1
TeMy pelieHus 3a1a4
«[loTeHnnanpHas

SHEPTHS»




Cooepircanue uzyuaemozo Kypca 6 8 knacce

1. Du3nyecKuii MeTol H3YYeHUsl NPHUPOJbI: TEOPEeTUYECKUl U
IKcepuMeHTaabHbIi  (3). OmpeencHue IEHBI JEIEHHS NPUOOPOB, CHSTHE
nmokazanuii. OnpeeeHne IorpelrHOCTeHN3MepEeHHUT.

2. TenioBble siBJeHHsI U MeTOIbI UX HccienoBanus (8). Onpenenenue
YIJIMHEHHS Tella B MpoIlecce M3MEHEHH TeMIieparyphl. Perenne 3agad Ha onpeiesieHre
KOJIMYECTBA TEIUIOTHI. [I[puMeHeHre TeTI0BOTO pacIupeHUs AT PETUCTPAIiH
TemriepaTypsl. UccaenoBanre mpoleccoBIUIaBICHUS U OTBepaAeBanus. M3yueHue
YCTPOMCTBA TEIUIOBBIX JIBUTATENCH. [IprOOpPHI 171 M3MEPEHUS BIAKHOCTH BO3/yXa.

3. DJIeKTpUYECKHe SIBJIEHUsI U METObI HX ucciaenoBanusi (8). OnpenencHue
YAEIBHOTO COMPOTUBIICHUS MPOBOAHMUKA. 3akoH OMa i yyacTka uenu. Pernenue 3amay.
Uccnenosanue u UCNOJIb30BaHUE CBOMCTB AIEKTPUUECKUX KOHIEHCATOPOB. Pacuer
norpednsiemoii anekrposHeprun. Pacuer KI1J[ anekrpudeckux ycTpoiicTB. Pemienue 3amau
Ha 3akoH J[xoynsa-JIenna.

4, daexkrpomaruutHbie siBjeHust (5). [lomydenue u QUKCHpOBaHHOE
n300pakeHNe MAarHWTHBIX ToJiel. l3yueHwme CBOWCTB anekTpoMarHurta. M3ydeHune
MOJIEJIH 3JIEeKTpoBUTaTeNs. PerennekauyecTBeHHbIX 3a1a4.

5. Onruka (8). M3ydenue 3akoHOB oTpaxkeHus1. HabmoneHne oTpakeHust u
npeomiieHus ceera. M3o6paxenus B auH3ax. OnpeencHue riiaBHoro hOKyCHOTo
PACCTOSIHHS U ONITHYECKO# CHITbLTHH3BL. HaburoieHne nHTepepeHInE CBeTa.
Perenue 3amau Ha npenomieHue cBeta. HabmoieHre MoIHOro OTPaKeHHs CBeTa.

6. IMoaroroBKa u NpoBeaeHNe HTOrOBON KoHpepeHuu (2).
WnpuBuyaabHast paboTa MOMOATOTOBKE IIPOEKTA K IIPE3CHTAIINH.



Ne Tema OcHOBHOE coziep)kaHue(peraeMple Buns! nestensHOCTH
MPOOIIEMBI YHamxcs

1 dusnueckuii MeToq [IpaBuna Texumkm Oe3omacHocTH mmpu | 1. Ompenenenne
U3Y4YCHUS OpUpOnbl: | pabore ¢  (QU3WYECKUM  MPHUOOPOM. IICHBI JIEJIEHUS TIPHOOPOB,
TEOPETUUCCKUI U Wzmepenue ¢duznvecKux BEIMYMH. | CcHSTHE TOKa3aHHUIL.
IKCIIEPUMEHTAIbHBI Omnpenenenue LEeHbl JEICHUA U MOKa3aHUH | 2 Omnpeernenue
(3 npuOOpoB. AGCOIIOTHAS M OTHOCUTEIbHAS norpemHocTeit

MOTPEIIHOCTh. 3HAUYCHHE Rl I —
pasBUTHS HAYYHBIX TeopI:H/I W co3amms | o PewreHie
HOBBIX TEXHHYECKHUX YCTPOHCTB. B ———

2 TemsoBele sBIEHUS TemnoBoe pacmupenne Ten u  ero | 1.OmnpeneneHue yaavHEHHs Tena
M MeTogsl HMX | HcHoib3oBaHHe B TexHuke. CrocoObl | B mpouecce HU3MEHEHUS
nccaenoBanmsi(8) W3MEHEHUs] BHYTPEHHEN dHepruuTel. Bugsl | Temreparypsl.

tTemwionepenayu. Temionepenaya B npupoae | 2. Pemenne 3agau Ha
u TexHuke. KommdecTBO TeruoTel. 3aKkoH | ONpeaesieHue KOJINYECTBa
COXpAaHEHHS W IPEBpALLEHUS] HHEPTUU B | TEILIOTEL.

MEXaHMYECKMX M TEIUIOBBIX Mpoleccax. | 3. IIpuMeHeHnE TEmIoBOro
Arperartnele cocTosiHus BeulecTBa. @a3zoBple | PaCIIMpeHUs Ul PErUCTpanuu
nepexonsl. PaboTa raza m mapa. TeroBeie | TEMIEPATyPEIL. Ananu3 u
JIBUTaTEIIN. [Burareins BHYTPEHHETO 0000uIeHNE BO3MOKHBIX
cropanus. POTOpHO — MOpIIHEBOit qBUraTens | BAPHAHTOB  KOHCTpyKumit. 4.
Baukems. Jlmsens. IlapoBas u rasosas | ccrnenosanue IponeccoB
TypOuHa. HeoObrunsie naurareny, | IJIABICHUSA W OTBEPICBAHMA.
TlepCIeKTHBbI CO3aHNs HOBBIX ABHTaTeled, | ° Wzyqenue CTpOCHUA
YCOBEPIIEHCTBOBAHUE MPEKHUX W 3aMenpl | KPHUCTALIOB, MX BRIPAIIMBAHHUC.
ucnojgp3yemMoro B Hux TomuuBa. KIIJ] 6. Usyuenue YCTpOHCTBA
TEIIOBOTO JBUraTeIsi M IEPCHEKTHBH ero | TETIOBBIX JIBUIaTE/ICH.
TOBBIIICHHSL. 7. Ilpubops! 11t n3MepeHus

3 DexTpuuecKue Konnencaropsr. DNeKTPUIECKUN TOK. 1.Onpenenenne yaeabHOTO
SIBIICHUS] © METOIBI HeiicTBust 3IIEKTPUIECKOTO TOKA. | COMPOTHBIICHUS MPOBOTHUKA.

HX UCCIENOBaHUS ONEeKTpUUYECKUII TOK B cpelax: MeTaax, 2.3akoH Oma Juisl y4acTka
(8) JKUIKOCTSAX, Trasax, IMOJyIpPOBOJHHKAX. nenu. Pemenue 3amay.
CoenuHeHust NpoBoAHUKOB. OcBeTUTENbHAS | 3. McciemoBanue u
CeTh. OIJIEKTPOM3MEPHUTENIbHBIE TNPHOOPHL. | Mcronbp30BaHUE CBOMCTB
Pa0oTa 1 MOLIHOCTb SICKTPUYECKOTO TOKA. | 3j1eKTPUYECKHX
3akoH Hoxoyis - Jlenma. KOHJICHCATOPOB.
DneKkTpoHarpeBareibHble TpuOoOpel. Pacuer | 4 Pemenue  3amad  Ha
noTpeOIIsieMOi SJIEKTPOSHEPIUH. 3aBUCUMOCTb  COIIPOTHBIICHUS
Kopotkoe 3aMbIKaHUE. IlnaBkue | 1poBogHKKOB OT TeMITEpaTypL.
HPENOXPAHHUTCIIN. lpuvenenue | 5 Pacuér noTpebisieMoit
MOJYIPOBOJHUKOBBIX TPUOOPOB. 3JIEKTPOIHEPTUH.
6. Pacuér KII/]
JNIEKTPHIECCKUX
YCTPOMCTB.
7. Pewenue 3amau Ha
3akon/lxxoynsa-Jlenia.
8. Pemenne
Ka4C€CTBCHHbBIX3a/1a4.

4 ONeKTPOMarHUTHEI MaruautHoe ToJe. 1.TTonyuyenue u pUKCHPOBAHHOE

e sierenws (5) DNEKTPOMArHHTHI. n300pakeHre
9HeKTpOMaFHI/ITHLIe Ppeii€ n uX NpuMEHCHUC. MAaTrHUTHBIXIIOJIEIH.
ITocTossHHBIE MarHUTHI U UX MIPUMCHCHHE. 2. I/I3yquI/Ie

MaruutHoe moiie 3emun. Ero BimsHue Ha

CBOﬁCTBSHCKTpOMaFHI/ITa.




panuocBs3b. JleiicTBUE MarHUTHOrO NOJIS HA 3. N3yuenue
MIPOBOJHUK C TOKOM. MOJIEIH
DIEeKTPOJBUraTelb. 3JIEKTPOJIBUTATEIS.
4. PemeHrie KaueCTBEHHBIX 3a/1a4.
5. Pemenue
Ka4yeCTBCHHBIX3a1a4.
Ormruka (8) HcTtounuku CBeTA. Cua CBeETA. 1.M3yueHune 3aKOHOB

OcBeménnocTh. OTpaXkeHNE U MPETOMIICHHE
cBeTa. 3aKOHBI OTPAKEHUSU TPETOMIICHUS.
[Tonnoe otpaxenue. BomokoHHass ONTHKA.
3epkana mockue u chepudeckue. JIMH3EL
Ontuyeckas cuna JuH3bL.  ONTHYECKHE
npubopsl. Jlucriepcust cBera. lLlBer Tena.
Hutepdepenmus  ceeta.  IIpocerienue
ontuku. Judpaknus csera. HckakeHue
M300paKCHHM, TOJYYCHHBIX C TOMOIIBIO
ONTUYECKUX MTPHOOPOB.

CriekTpasIbHBIN aHATN3.

otpaxkenus.2. Habmoaenune

OTPaXCHHUS U MTPETOMIICHHS

CBETa.

3.U300paxeHus B

nua3ax.4.0npeaenenme

TJIaBHOTO (POKYCHOTO

paccTosiHUS U

ONTHYECKOU CHJIBI

JIVH3HI.

5. HaGmonenue

UHTEpPEPEHLINH U

T PaKINICBETA.

6. Pemenwne 3amad Ha

MPETIOMIICHUE CBETA.

7.Habmonenue
MOJTHOTOOTPAKEHUS

CBETa.

8. PelreHne xayecTBEHHBIX

3aJlayHa OTPAKCHUE CBETA.

TlonrotoBka u
MIPOBEICHHE
HUTOT'OBOM
KoH(pepeHiun (2)

[Ipesenranuss ~ padotrel.  OdopmueHue
paboter.IIpoBenenue

KOH()EPEHIINH.

WnnuBunyanbHas paboTa
HO/TOTOBKE HpPOEKTa
HPE3CHTALHH.

oo




IlepedeHnb TeMm Hcciae0BaTeILCKUX Pa0oT yyamuxcs 8 kiaccos

Ne Pa3nen Tema ucciienoBaTe bCKOM
n/n padoThI
1 BiuusHue — meATENbHOCTH | DKOJOTHYECKUE MPOOIeMBI TPOU3BOICTBA U MEPEIady AIEKTPOIHEPTHH B
YeJIoBeKa Ha COCTOSIHUE Poccun
OKpY>KaroIen CpeIbl.
2 JKOJIOTHUYECKUE PasBurne snepreruku B POCTOBCKOI 001aCTH M OXpaHa OKPYKAIOIICH CPE/Ib
MOCJICACTBHS
MIPUMEHEHUS
3 TeTOBEKOM DKOJOTHUECKUE MPOOIIEMbI OCYIIIECTBICHUS HEYIPABISCMBIX U YITPABIISICMBIX
(dusnuecknx AACPHBIX pE
OTKPBITUHI -
4 DNEeKTpUYECKUE SIBJICHUS B MOEM JIOME
5 Hcropust pa3BUTHS AIEKTPOIHEPTreTUKH B Poccun
6 CoBpeMeHHas AIEKTporHepreTuueckas kaptuna Pocc







